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ADDENDUM

The draft environmental impact statement (EIS) for Outer
Continental Shelf (OCS) Lease Sale 92 assumed that the range of
0il and gas resources included a low estimate at one extreme (95
percent probability) of discovering 83 million barrels (MMbbls)
of o0il and .56 trillion cubic feet (TCF) of gas and, at the other
extreme (5 percent probability), a high estimate of discovering
759 MMbbls of o0il and 5.25 TCF of gas. This range of estimates
included a conditional mean estimate between the two extremes of
364 MMbbls of oil and 2.62 TCF of gas resources. This mean
estimate was assumed to apply to both the proposed action
(Alternative I) and the Alaska Peninsula Deferral (Alternative
1V), for purposes of environmental analysis. Geologic
information and analysis, however, indicated a lower marginal
probability of occurrence of the mean level of resources for the
smaller area, Alternative IV,

A number of comments on the draft EIS addressed the assumption
that the resource estimates for Alternatives I and IV were
assumed to be equal. 1In response to these concerns, the
hydrocarbon potential of the sale area was reviewed. A separate
estimate of o0il and gas resources for Alternative IV has been
prepared to improve the comparison of possible environmental
effects between the two alternatives; and the resource estimate
for Alternative I has been updated, in light of an earlier 83
percent reduction in the size of the area being considered for
leasing. As a result of new data and new analysis that have
become available, the conditional mean resource estimates, which
fall within the broader range of high-to-low estimates, are as
follows:

Conditional Resources

Alternative I Alternative 1V
Low Mean High Low Mean High
Draft EIS
O0il (MMBbls) 83 364 759 83 364 759
Gas (TCF) .56 2.62 5.25 .56 2.62 5.25
Revised Estimate
0il (MMBbls) 63 279 615 62 254 562
Gas (TCF) .45 2.10 4,38 » 39 1.76 3.74
Marginal
Probability .20 .14

The exploration and development scenarios for Alternatives I and
IV were reviewed carefully. The reduction of approximately 23
percent in the conditional mean estimates would have little, if
any, effect on the action scenario to develop the resources in
either case. Only one oil-production platform and one gas-
production platform would result for either alternative, using
either the original or the revised estimated amounts of
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resources. There also would be no tangible difference between
support facilities and transportation requirements to develop
either assumed level of resources. The two Alternative IV
scenarios (for pipeline transportation and for offshore loading
of tankers) would differ from the Alternative I scenarios only by
the number of production wells -- four fewer wells for oil and
three fewer wells for gas. The analysis contained in the final
EIS proceeds on the basis of these action scenarios, which are
virtually the same for both alternatives. The other principal
change that could result would be a reduction in oil spill
contact probabilities, due to the 23 percent reduction in the
conditional mean level of resource estimates,

As a result of the limited consequences of using the lower
conditional mean estimates, it would not be necessary to modify
the extensive analytical work already completed in the final EIS.
Instead, in order to provide a useful basis for comparing the
environmental risks of Alternatives I and 1V, a revised
conditional mean estimate for Alternative IV was developed, for
purposes of environmental analysis in the final EIS. That
estimate for Alternative IV is proportionate to the estimate
assumed for Alternative I in the final EIS. In summary, the
estimates that have been used in the final EIS for comparative
analysis are as follows:

Conditional Resources

Alternative I Alternative 1V
Low Mean High Low Mean High
Final EIS
0il (MMBDbls) 83 364 759 82 331 694
Gas (TCF) .56 2.62 5,25 .48 2.20 4,49
Marginal
Probability .20 .14

Both the original and the revised estimates are being published
in the final EIS to provide for public review. An environmental
assessment of these estimates also will be prepared and published
for public review before the decision on the final notice of
sale. A further EIS, based on the latest available resource
estimates, will be prepared for development and production in the
North Aleutian Basin. These procedures comply with legal
requirements for preparation of an OCS lease sale EIS, as
interpreted in California v. Watt, 683 F.2d 1253 (9th Cir. 1982).




FINAL ENVIRONMENTAL IMPACT STATEMENT

Proposed Outer Continental Shelf
01l and Gas Lease Sale
North Aleutian Basin
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Summary Sheet

( ) Draft (x) Final

U.S. Department of the Interior, Minerals Management Service, Alaska O0CS
Region, P.0. Box 101159, Anchorage, Alaska 99510.

1. Type of Action: Proposed 0il and Gas Lease Sale, North Aleutian Basin
(Sale 92).

(x) Administrative ( ) Legislative

2, Description of the Action: The leasing proposal consists of a total of
2.27 million hectares (approximately 5.6 million acres) of outer continental
shelf (0CS) lands. The conditional-mean-resource estimates for undiscovered
recoverable o0il and gas resources in the proposed lease sale area are 364
MMbbls of o0il and 2.62 TCF of gas. The 990 blocks included are located in the
southeastern Bering Sea in waters that are from 18 to about 185 kilometers (11
to 114 miles) offshore of the Alaska Peninsula. The area lies in waters
between 30 and about 100 meters deep. The lease sale is tentatively scheduled
to be held in early 1986.

3. Environmental Effects: All blocks offered pose some degree of pollution
risk to the environment if leased, and explored and developed. The risk is
related to adverse effects on the environment and on other resource uses that
may result from accidental or chronic oil spills. Socioeconomic effects from
onshore development could have state, regional, and/or local implications.

Several alternatives and mitigating measures that would reduce the type,
occurrence, and extent of adverse effects associated with this proposal may be
applied. Other measures, which are beyond the authority of this agency to
apply, also have been identified. 1In spite of mitigating measures, some
effects are considered unavoidable. TFor instance, if o0il were discovered and
produced, o0il spills would be statistically probable and there would be some
disturbance to fisheries, wildlife values, and commercial fishing.

4, Alternatives to the Proposed Action:

a. No Sale (Alternative IT).
b. Delay the Sale (Alternative III).
c. Modify the proposed lease sale area by deferring the leasing of 137

blocks that are within 40 kilometers of the northern coast of the
Alaska Peninsula (Alternative IV).



5. Technical and Reference Papers: This document incorporates by reference
the Summary of Fisheries Information - North Aleutian Basin, and a series of
technical reference papers and EIS's prepared by the Alaska OCS Region (see
Bibliography). Copies of those papers have been placed in a number of
libraries throughout Alaska, and single copies are available from the Alaska
OCS Region Library.

6. Public Hearings: Public hearings on the Sale 92 draft EIS were held in
Dillingham on February 19, Naknek on February 20, and Anchorage on
February 26, 1985. A public hearing scheduled for Sand Point on
February 21, 1985, was cancelled because of bad weather. The public also was
invited to submit comments on the subsistence-use analysis required under
Section 810 of the Alaska National Interest Lands Conservation Act. Oral and
written comments were obtained and responded to in this final EIS.

7. Contacts: For further information regarding this final EIS, contact:

Thomas H. Boyd or Richard Miller

Glen Yankus MMS (644) USDOI

EIS Coordinators 12203 Sunrise Valley Drive
Environmental Assessment Section Reston, Virginia 22091
Minerals Management Service 202-343-6264

P.0. Box 101159
Anchorage, Alaska 99510
907-261-4668/4574

ii
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Summary of Environmental Impact Statement
for the Proposed North Aleutian Basin (Sale 92)

This environmental impact statement (EIS) examines (1) a proposal for oil and
gas leasing in the North Aleutian Basin, (2) three alternatives to the pro-
posal, (3) the major issues identified through the scoping process and through
staff analysis, and (4) the potential mitigating measures associated with the
proposal.

The proposal (Alternative I) consists of 990 blocks (approximately 2.27
million hectares) in the North Aleutian Basin that range from 18 to about 185
kilometers offshore of the Alaska Peninsula at water depths ranging from 30 to
about 100 meters. Alternative II (No Sale) would cancel the proposed lease
sale, scheduled for early 1986. Alternative III (Delay the Sale) would delay
the proposed lease sale for a period of 5 years. Alternative IV (Alaska
Peninsula Deferral) would defer leasing on 137 blocks identified in the
proposal that are within 40 kilometers of the Alaska Peninsula at water depths
ranging from 40 to 100 meters. After a thorough review, the Secretary of the
Interior will decide which options or combination of options should take
place.

The potential effects of this leasing proposal are based, in part, on the
assumption that the conditional-mean-resource estimates of 364 MMbbls of oil
and 2.62 TCF of gas would be discovered and produced in the proposed 1lease
area. The marginal probability of hydrocarbons being present in the sale area
is 20 percent. For the projected amount of oil, 1 oil spill of 1,000 barrels
or greater is anticipated over the 26-year life of the proposal. Given that
commercial hydrocarbons are present in the proposal area, there is a no-
higher-than-10-percent chance that 1 or more spills of 1,000 barrels or
greater would occur and contact land (Port Moller area) within 30 days. The
probability of the estimated number of spills of 100,000 barrels or greater
occurring and contacting land (Port Moller area) within 30 days over the
expected production life of the lease area is no higher than 1 percent. The
expected number of 100,000-barrel-or-greater oil spills is 0.03. The risks
from oil spills would be mitigated by the extent to which weathering and decay
of oil occurred at sea, and by any oil-spill countermeasures that would be
attempted.

The environmental analysis in this EIS focuses on exploration and development
and production activities associated with the development of o0il and gas
resources. The analysis of Alternative I is based on two separate hydro-
carbon-transportation-scenario options: (1) pipelines and (2) offshore
loading. In the pipeline-transportation scenario, o0il production from one
offshore platform would be transported by pipeline to a landfall in the Port
Moller area and across the Port Moller/Balboa Bay transpeninsula transporta-
tion corridor to a transshipment terminal at Balboa Bay. 01l would be trans-
ported from the terminal to markets by 80,000-DWT (dead-weight-tonnage)
tankers. Gas produced from one offshore platform would be transported by
pipeline to a liquid natural gas (LNG) plant at Balboa Bay on the southern
coast of the Alaska Peninsula. Gas would then be transported directly to a
Pacific Rim LNG terminal by LNG tankers of the 125,000-cubic-meter class.

In the offshore-loading scenario, o0il resources from one platform would be
offshore loaded onto 80,000-DWI tankers and transported through Unimak Pass
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directly to markets. Gas resources would be transported by pipeline to an LNG
plant at Balboa Bay. Tankers of the 125,000-cubic-meter class would transport
the LNG to a Pacific Rim terminal.

Table S-1 summarizes the possible effects that could occur, as a result of the
leasing proposal (Alternative I) and the alternatives to the proposal, on
those resources identified as major concerns during the scoping process (see
Table S-2 for the definitions used in assessing effects). The analyses sup-
porting the conclusions in Table S-1 assume that all current laws, regula-
tions, and OCS operating orders are part of the leasing proposal. If the
potential mitigating measures described in Section II.C.1.b. of this EIS were
adopted, some of the effects described in Section IV would be reduced (the ef-
fectiveness of the potential mitigating measures 1s discussed 1in Sec.
II.C.1.d. of this EIS).

This EIS is not intended, nor should it be used, as a local planning document
by potentially affected communities, The facility locations and transporta-
tion scenarios described in this EIS represent assumptions that were made as a
basis for identifying characteristic activities and any resulting environ-
mental effects. These assumptions do not represent a Minerals Management
Service recommendation, preference, or endorsement of any facility, site, or
development plan. Local control of events may be exercised through planning,
zoning, land ownership, and applicable state and local laws and regulations.
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Table S-1

Summary of Effects for
Alternatives I, III, and IV, and Cumulative Effects=

1/

Alternative
IV (Alaska
Cumulative Alternative III Peninsula
Alternative I (Proposal) Effects (Delay the Sale) Deferral)
Pipeline- Offshore-Loading-~"
Resource Category Transportation Transportation
Scenario Scenario
BIOLOGICAL RESOURCES
Fisheries Resources 2/ 2/ 2/
a. Salmonids MINOR (MODERATE)Z MINOR (MODERATE)< MINOR MINOR MINOR (MODERATE)-~
> gg:ﬁ:gpish: MINOR (MAJOR)gf MINOR (MAJOR)%? MINOR MINOR MINOR (MAJOR)%-§
Other Species MINOR (MODERATE):- MINOR (MODERATE) MINOR MINOR MINOR (MODERATE)E
c. Groundfish MINOR (MODERATE)&/ MINOR (MODERATE)E/ MINOR MINOR MINOR (MODERATE)—/
d. Red King Crab MAJORS/ MAJORS/ MAJOR w MAJOR MAJORS/
e. Other Invertebrates MINOR (MODERATE)= MINOR (MODERATE)= MINOR MINOR MINOR (MODERATE)=
Marine and Coastal Birds MODERATE (MAJOR)®/ MODERATE (MAJOR)®/  MODERATE (MaJOR)®/ MODERATE MINOR (MAJOR)S/
Pinnipeds and Sea Otters - 7/
a, Fur Seals MODERATE MODERATE MODERATE (MAJOR)= MODERATE MODERATE
b. Other Pinnipeds MINOR MINOR MINOR7/ MINOR MINOR
c. Sea Otters MODERATE MODERATE 'MODERATE (MAJOR)-— MODERATE MINOR
Endangered Cetaceans
a. Gray Whale MINOR MINOR MODERATE MINOR MINOR
b. Right Whale MINOR MINOR MINOR MINOR MINOR
c. Bowhead Whale NEGLIGIBLE NEGLIGIBLE MINOR NEGLIGIBLE NEGLIGIBLE
d. Fin Whale MINOR MINOR MINOR MINOR MINOR
e. Sei Whale NEGLIGIBLE MINOR NEGLIGIBLE NEGLIGIBLE NEGLIGIBLE
f. Blue Whale NEGLIGIBLE MINOR NEGLIGIBLE NEGLIGIBLE NEGLIGIBLE
g. Humpback Whale MINOR MINOR MINOR MINOR MINOR
h. Sperm Whale NEGLIGIBLE MINOR MINOR NEGLIGIBLE NEGLIGIBLE
Endangered Birds NEGLIGIBLE NEGLIGIBLE NEGLIGIBLE NEGLIGIBLE NEGLIGIBLE
Nonendangered Cetaceans MINOR MINOR MODERATE MINOR NEGLIGIBLE




Table S-1 (continued)
Summary of Effects for 1/

Alternatives I, III, and IV, and Cumulative Effects=

Alternative
IV (Alaska
Cumulative Alternative III Peninsula
Alternative I (Proposal) Effects (Delay the Sale) Deferral)
Pipeline- Offshore-Loading-
Resource Category Transportation Transportation
Scenario Scenario
SOCIAL AND ECONOMIC SYSTEMS
Commercial Fishing Industry
a. Salmon MINOR MINOR MINOR MINOR MINOR
b. Herring MINOR MINOR MODERATE MINOR MINOR
c. Groundfish MINOR MINOR MINOR MINOR MINOR
d. Other Invertebrates MINOR MINOR MINOR MINOR MINOR
e, Red King Crab MAJOR MAJOR MAJOR MAJOR MAJOR
Local Economy MINOR MINOR MAJOR MINOR MINOR
Community Infrastructure
a. Unalaska NEGLIGIBLE NEGLIGIBLE MAJORS/ NEGLIGIBLE NEGLIGIBLE
b. Cold Bay NEGLIGIBLE NEGLIGIBLE NEGLIGIBLE (MODERATE)- NEGLIGIBLE NEGLIGIBLE
Subsistence-Use Patterns NEGLIGIBLE NEGLIGIBLE NEGLIGIBLE NEGLIGIBLE NEGLIGIBLE
Sociocultural Systems
a. Sand Point MINOR MINOR MINOR MINOR MINOR
b. Unalaska NEGLIGIBLE NEGLIGIBLE MODERATE NEGLIGIBLE NEGLIGIBLE
c. Cold Bay NEGLIGIBLE NEGLIGIBLE NEGLIGIBLE NEGLIGIBLE NEGLIGIBLE
d. Bristol Bay Region and NEGLIGIBLE NEGLIGIBLE MINOR NEGLIGIBLE NEGLIGIBLE
Lower Alaska Peninsula
Subregion
OTHER ISSUES
Water Quality MINOR MINOR MINOR MINOR MINOR
Alr Quality MINOR MINOR MINOR MINOR MINOR
Cultural Resources MINOR MINOR MINOR MINOR MINOR
Transportation Systems MaJoRY/ MaJoRY/ MINOR MAJOR MAJOR
Land-Use Plans and
Coastal Management 10/ 10/
a, Land-Use Plans MINOR (MAJOR)~— MINOR (MAJOR)— MODERATE MINOR MINOR
b. Coastal Management MODERATE MODERATE MODERATE MODERATE MINOR
Terrestrial Mammals MINOR MINOR MODERATE MINOR MINOR




Table S-1 (continued)
Summary of Effects for 1/
Alternatives I, III, and IV and Cumulative Effects=

Source: USDOI, MMS, 1985,

1

10/

Alternative II (No Sale) - Effects associated with Alternative I (proposal) would not occur as a result of this alternative. However, effects
agsociated with other federal oil and gas lease sales and with the growth of the regional domestic commercial fishing industry would continue.

Only a major oil spill (100,000 barrels) which contacted and exposed nearshore areas to lethal concentrations of hydrocarbons when vulnerable
lifestages were concentrated in those areas could result in a MODERATE effect.

If a major oil spill (100,000 barrels) occurred and contacted nearshore areas in the Port Moller area while spawning adult herring, roe, larvae,
and juveniles were present, a MAJOR effect could result. If a major oil spill occurred and contacted nearshore areas inhabited by the suscept-
able lifestages of capelin, Pacific sand lance, boreal smelt, or eulachon, a MODERATE effect could result.

Only a major oil spill (100,000 barrels) which contacted nearshore areas being used by concentrations of vulnerable lifestages of groundfish
({.e., larvae, juveniles) could result in a MODERATE effect.

If a major oil spill (100,000 barrels) contacted a nearshore area inhabited by concentrations of breeding adults, planktonic larvae, juveniles
or other vulnerable lifestages of invertebrates, MODERATE effects could result.

If an oil spill entered the area surrounding a major seabird-nesting colony in the Shumagin Islands in summer, or heavily used waterfowl-
staging area (Izembek and Nelson Lagoons) in spring and fall, MAJOR effects could result.

MAJOR cumulative effects on sea otters or northern fur seals are possible if several thousand sea otters were killed, probably as a result of
more than 1 spill, or if several fur seal rookeries were contaminated heavily during the pupping season. These events are very unlikely.

Population trends projected for Cold Bay would have a NEGLIGIBLE effect on Cold Bay's infrastructure except for the water-supply and sewage-
treatment systems, which would experience MODERATE effects.

MAJOR effects on the transportation systems at Cold Bay, Balboa Bay, and along the pipeline corridor are expected, while the effects on Unalaska
would be MODERATE. Effects on Unimak Pass vessel traffic would be MINOR,

The effects on Unalaska and Cold Bay as a result of {ndustrial and residential land-use demands would be MINOR. The development of an oil
pipeline between Port Moller and Balboa Bay on the Alaska Peninsula would conform with the preferred transportation corridors identified in the
Bristol Bay Regional Management Plan. However, pipeline and terminal development would have a MAJOR effect on the area's wilderness values.



MAJOR ISSUES

Biological Resources
(Fish, Marine Birds,
Fur Seals, Other Pinni-
peds and Sea Otters)

Endangered and
Threatened Species,
and Nonendangered
Cetaceans

Commercial Fishing Industry

Economy

Community Infrastructure

MAJOR

A regional population or
species declines in abundance
and/or distribution beyond
which natural recruitment
does not return it to its
former level within several
generations.

The regional population 1is
likely to decline in abun-
dance and/or distribution

such that recovery is ex-

pected to take longer than
several breeding cycles,

Major disruptions to industry
operations occur. Conflicts
are frequent and significant-
ly affect the fishing indus-
try. Economic loss to the
commercial fishing industry
exceeds 10 percent,

Economic effects occur which
will require major changes
in governmental policies,
planning, or budgeting, or
which have the potential to
create major problems or to
cause important changes in
the economic well-being of
residents of the area.

The capacity of the existing
service or facility 1is
exceeded by demands. Demands
on the service as a result

of OCS population increases
and/or industrial expansion
account for over 20 percent
of the total demand on any
individual service.

Table S-2

Definitions Assumed in Effects Assessment

MODERATE

A portion of a regional pop-
ulation changes in abundance
and/or distribution over more
than one generation but is
unlikely to affect the
regional population,

A portion of a regional pop-
ulation is likely to decline
in abundance and/or distri-
bution so that recovery 1is
expected within several
breeding cycles and the
viability of the regional
population 1s unlikely to be
affected.

Minor conflicts are frequent
or significant conflicts
occur occasionally, Economic
loss to the industry is be-
tween 3 and 10 percent.

Economic effects occur which
definitely require modification
of governmental policies, plan-
ning or budgeting, or which may
create problems such as an
increased rate of price infla-
tion or housing shortages, or
which may significantly affect
the economic well-being of
residents of the area.

The capacity of the existing
service or facility is exceeded
by user demands. Demands on the
service as a result of OCS pop-
ulation increases and/or indus-
trial expansion account for
between 10 and 20 percent of

the total demand on any indi-
vidual service,

MINOR

A specific group of indivi-
duals of a population is
affected in a localized area
and over a short time period
(one generation).

A specific group of indivi-
duals in a localized area

is likely to change in abun-
dance and/or distribution
such that recovery occurs
within one breeding cycle,
and the viability of the
regional population 1is
unlikely to be affected.

Minor conflicts may develop.
The economic loss to the
commercial fishing industry
is between 1 and 3 percent.

Fconomic effects occur which
require marginal changes in
governmental policies, plan-
ning or budgeting, or which
may marginally affect the
economic well-being of resi-
dents of the area.

The capacity of the existing
service or facility is exceeded
by user demands., Demands on
the service as a result of OCS
population increases and/or
industrial expansion account
for up to 10 percent of the
total demand on any individual
service.

NEGLIGIBLE

No measurable short-term or
long-term changes in numbers
or distribution of indivi-

duals occur in a population.

No detectable short-term
or long-term changes in a
local or regional popula-
tion are likely to occur.

Economic loss to the
industry is less than
1 percent.

Economic effects occur
which are not large
enough to have any mea-
surable effect on
governmental policies,
planning, or budgeting,
or any measurable
effect on the economic
well-being of residents
of the area,

User demands are with-
in the capacity of
the existing service.



Subsistence-Use Patterns

Sociocultural Systems

OTHER ISSUES
Water Quality

Air Quality

Cultural Resources

Transportation Systems

MAJOR

One or more important sub-
sistence resources become

unavailable locally for

a period of time exceeding
1 year.

Long-term (5 years or more),
chronic disruption of local
socioc¢ultural systems occurs,
with a tendency toward the
displacement of existing
institutions.

There is long-term measurable
degradation throughout the
planning area.

Applicable standards are ex-
ceeded throughout the plan-
ning area on a long-term basis
or environmeritdl degradation
is measurable throughout the
planning area.

Many cultural resources are
expected to be present and
disturbed.

Total traffic for any system
increases by more than 25
percent or the traffic of any
system increases beyond that
syssem's traffic capacity,
causing délay and potential
conflicts between contending
users or there is large-
scdle consttuction of new
facilities and/or extensive
upgrading or repair of exist-
ing factilities.

Table S-2 Continued

MODERATE

One or more subsistence re-
sources become locally un-
available for a period of
time not exceeding 1 year.

Long-term (5 years or more),
chronic disruption of local
gsociocultural systems occurs
without a tendency toward the
disruption of existing insti-
tutions.

There is short-term measurable
degradation throughout the
planning area.

Effects are short-term but ec-
ceed applicable standards.

Some cultural resources are
expected to be present and
disturbed.

Total traffic for any system
increases by 16 to 25 per-
cent; the traffic for any
system reaches but does

not exceed the system's
traffic capacity; or facil-
ities are constructed and
existing facilities are up-
graded or repaired.

MINOR

Subsistence resources are
affected for a period of
less than 1 year, but not to
the extent of relative non-
availability.

Short-term disruption of
local sociocultural systems
occurs without a tendency
toward the displacement of
existing institutions.

There 1s long-term local
degradation,

Effects are local but long-
term and exceed standards of
local secondary effects.

Few cultural resources are
expected to be present and
disturbed.

Total traffic for any system
increases by 6 to 25 percent;
the carrying capacity of any
system is not reached; or
existing facilities are re-
paired or upgraded,

NEGLIGIBLE

Subsistence resources are
affected only to the ex-

"tent of a loss of a small

number of individual fish
or wildlife resources, with
no apparent effects on sub-
gistence harvests.

Periodic disruption of
local sociocultural systems
occurs without apparent
effects.

There is short-term local
degradation.

Effects are short-term,
local, and result in no
measurable secondary
effects.

No cultural resources
are likely to be pre-
sent or affected.

Total traffic for any

system increases by less
than 5 percent; or there
are minor repairs or up-
grading of existing facili-
ties,



Land-Use Plans and
Coastal Management

MAJOR

|
High incompatibility occurs
between an OCS-facility and
other uses (e.g., support base
in wilderness area). Siting of
a facility results in noise,
traffic, or nuisance effects.
A small amount of land exists
for expansion,

Table S=-2 Continued
MODERATE

Facility siting may result
in changes to existing land-
use plans and cause a lesser
degree of effects.

MINOR

Effects are mitigated by
land-use plans, CZM plans,

or federal, state, and local
regulations. A large amount
of suitable land is available
for new developments.

NEGLIGIBLE

No measurable change
occurs,






I, PURPOSE FOR ACTION

The Department of the Interior is required by law to manage the exploration
and development of 0il and gas resources on the outer continental shelf (0CS).
To help meet the energy needs of the nation, these resources must be developed
as expeditiously, and yet as carefully, as possible. While overseeing this
development, the federal government must, among other things, balance orderly
resource development with protection of the human, marine, and coastal envi-
ronments; ensure that the public receives a fair return for these resources;
and preserve and maintain free-enterprise competition.

In compliance with the Outer Continental Shelf Lands Act, as amended (43
U.S.C. 1331 et seq.), the Secretary of the Interior submits a proposed 5-year
leasing program to the Congress, the Attorney General, and the governors of
affected states. The Secretary periodically reviews, revises as necessary,
and maintains the o1l and gas leasing program. Goals of the leasing program
include (1) the orderly development of OCS oil and gas resources in an envi-
ronmentally acceptable manner; (2) the maintenance of an adequate supply of
0CS production to help meet the nation's energy needs; and (3) the reduction
of dependency on foreign o0il. The purpose of this proposed lease sale 1is to
contribute to that program.

Current U.S. energy demands are met primarily by domestic and foreign fossil
fuel, Since the 1973 Arab oil embargo, it has become increasingly apparent
that our nation must become less dependent on foreign imports, lessen our
vulnerability to supply economics and supply interruptions, and prepare for
the time when o0il production approaches its capacity limitation. 1In 1978,
Congress and the President mandated the Department of the Interior to engage
in "expedited exploration and development of" the OCS in order to '"assure
national security, reduce dependence on foreign sources, and maintain a
favorable balance of payments in world trade." The Secretary has stated that
"we honor that mandate, and until there is other direction, it will be our
foremost guideline in all OCS activity."

The OCS leasing program does not represent a decision to lease in a particular
area. Instead, it is representative only of the Department's intent to
consider leasing in certain areas, and to proceed with the offering of such
areas only if it is determined that leasing and development would be techni-
cally feasible and environmentally and economically acceptable.

As a part of the overall offshore leasing program, the Department of the
Interior has scheduled the North Aleutian Basin (Sale 92) for early 1986.

A. Leasing Process

The Outer Continental Shelf Lands Act (OCSLA) of 1953, as amended, charges the
Secretary of the Interior with administering mineral exploration and develop-
ment on the U.S. OCS and with conserving its natural resources. The Secretary
has delegated authority to carry out offshore leasing and resource management
functions to the Minerals Management Service (MMS). The OCS leasing program
is implemented by 30 CFR Part 256 (formerly 43 CFR Part 3300, as amended, see
the Federal Register at 47 FR 47006, October 22, 1982). Lease supervision and
regulation of offshore operations is implemented by 30 CFR Part 250. The
following steps summarize the leasing process for the proposed lease sale.
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1. Leasing Schedule: The Outer Continental Shelf Lands Act, as
amended, requires that the Secretary prepare and maintain a 5-year 0CS oil and
gas leasing program and that he review the program annually to ensure that it
meets the nation's energy needs. The current 5-Year OCS 0il and Gas Lease
Sale Schedule, announced by the Department of the Interior on July 21, 1982,
consisted of 41 proposed lease sales for the period August 1982 through June
1987, 1including 16 sales offshore of Alaska. A new 5-year program is cur-
rently being prepared pursuant to Section 18 of the Act (43 U,S.C. 1344). The
proposed North Aleutian Basin (Sale 92) has been scheduled for early 1986.

2, Request for Resource Reports: Resource reports for a specific
lease area are requested from various federal and state agencies approximately
2 years before the scheduled month of the lease sale. These reports provide
valuable geological, biological, oceanographic, navigational, recreational,
environmental, archeological, and socioeconomic information on a proposed -
lease area. Resource reports for the North Aleutian Basin were requested in
August 1982 and were received by the MMS Alaska OCS Region through April 1983.

3. Call for Information: A Call for Information is made on an
entire planning area and is published in the Federal Register. The North
Aleutian Basin Planning Area covers approximately 13.1 million hectares (32.5
million acres) containing 5,947 blocks. The North Aleutian Basin is generally
located in the eastern Bering Sea northwest of the Alaska Peninsula and is
bounded on the north by 59°N latitude and on the north, south, and east by the
3-geographical-mile line. It is bounded on the west by 165°W longitude from
59°N latitude to the 3-geographical-mile line at approximately 54°40'N lati-
tude.

The Call invites the o0il industry, governmental agencies, environmental
groups, and the general public to comment on areas of interest or special
concern in the proposed lease sale area. The Call for the proposed lease sale
in the North Aleutian Basin was published in the Federal Register on
April 29, 1983 (48 FR 29620), and requested comments on the areas of interest
and on the initial lease terms within 30 days of publication. The comments
submitted provided information on lease terms and block size, and identified
significant environmental concerns.

Fourteen companies responded to the Call by submitting comments and indicating
interest in areas for leasing. Respondents showed interest in the entire Call
area. Comments also were received from agencies of the State of Alaska; the
Fish and Wildlife Service (FWS); the National Marine Fisheries Service (NMFS);
the Bristol Bay Coastal Resource Service Area (CRSA); the Aleutians East CRSA;
the Bristol Bay Native Association; the Natural Resources Defense Council,
Inc. (NRDC); and a regional-level, nonprofit Native organization, Nunam
Kitlutsisti.

4, Area Identification: Based on information from the resource
reports; responses to the Call for Information; recommendations from the MMS,
FWS, and NMFS; comments from the Governor of Alaska regarding technological
and socioeconomic information; and the Department of the Interior's own
environmental, technological, and socioeconomic information, the Secretary
selects an area for further environmental analysis and study.
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In August 1983, the Department of the Interior announced the selection of the
entire North Aleutian Basin Planning Area for environmental analysis and study
in the EIS (13.1 million hectares or 32.5 million acres). However, as a
result of the Secretary's consultation with the Governor of Alaska (March
1984), the area to be studied was reduced to approximately 2.27 million
hectares (5.6 million acres) consisting of 990 blocks (Graphic 1). The
reduced area, which lies generally in the southwest portion of the North
Aleutian Basin Planning Area, represents approximately 17 percent of the area
originally selected for analysis in this EIS.

5. Scoping: The Council on Environmental Quality (CEQ) defines
scoping as "an early and open process for determining the scope of issues to
be addressed in an environmental impact statement (EIS) and for identifying
the significant issues related to a proposed action" (40 CFR 1501.7)... It is a
means for early identification of important issues that deserve .study in an
EIS. The intent of scoping is to avoid overlooking important issues that
should be analyzed and to deemphasize less important issues. The MMS has
maintained contact with representatives from various federal and state agen-
cies, the oil and gas industry, environmental groups, local communities, and
the general public to help identify critical 1issues, special concerns, and
possible alternatives to the proposed North Aleutian Basin 1lease : sale.
Scoping letters issued by the MMS requested comments by November 4, 1983.
Finally, the MMS ensured that this information, and the information collected
and the concerns identified during the scoping process for the St. George
Basin (Sale 70) and the cancelled North Aleutian Shelf (Sale 75), also was
fully considered in this proposal. For detailed information on the scoping
process, see Section I.E. :

6. Preparation of Draft Environmental Impact Statement (DEIS): As
required by Section 102(2) (C) of the National Environmental Policy Act (NEPA)
of 1969, an EIS is prepared prior to the conduct of any major federal activity
that significantly affects the quality of the human, marine, and coastal
environments. Offshore leasing is considered a major federal activity for
which an EIS should be prepared. Issues and alternatives raised during the
scoping process are analyzed in the EIS for consideration by the Secretary.
For this EIS, the MMS also used information gathered in March 1982 during a
synthesis meeting held for the cancelled North Aleutian Shelf (Sale 75).
Appendix K provides information about and a list of MMS-sponsored studies.

The DEIS describes the potentially affected marine and onshore environment;
presents an analysis of potential adverse effects on this environment and the
area's inhabitants; describes potential mitigating measures to reduce the
adverse effects of offshore leasing and development, and possible alternatives
to the proposal; and presents a record of consultation and coordination with
others during DEIS preparation. As part of the EIS process, the MMS prepared
an evaluation of potential adverse effects on subsistence uses under. Section
810 of the Alaska National Interest Lands Conservation Act (ANILCA) (see Sec.
IV.K.).

The DEIS was filed with the Environmental Protection Agency (EPA) on January
14, 1985, and its availability was announced in the Federal Register (FR Vol.
50, No. 12, January 17, 1985, p. 2629). Any interested party may request a
copy of the DEIS by contacting the MMS office listed in the Federal Register.
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7. Endangered Species Consultation: Pursuant to Section 7 of the
Endangered Species Act of 1973, as amended, the MMS consults with the Fish and
Wildlife Service and the National Marine Fisheries Service, as appropriate, to
determine whether a species that is listed (or proposed to be 1listed) as
endangered or threatened may be jeopardized by the proposed action.

Both formal and informal consultations were conducted on the potential effects
of OCS leasing and exploration activities on endangered species. 1In accord-
ance with Section 7(a) of the Endangered Species Act of 1973, as amended,
formal consultations for the proposed North Aleutian Basin (Sale 92) were
initiated with the NMFS and the FWS on September 28, 1983. A biological
opinion was received from the FWS on November 4, 1983, On March 21, 1984, the
NMFS submitted its biological .opinion on the proposed area (see Appendix H).

8. Public Hearings: Public hearings are held after release of the
DEIS, and specific dates and locations for public hearings are announced in
the Federal Register. Public hearings on the Sale 92 DEIS were held in
-Dillingham on February 19, Naknek on February 20, and Anchorage on February
26, 1985. A public hearing was scheduled for Sand Point on February 21, 1985;
however, this hearing was cancelled due to bad weather. Oral and written
comments are obtained and responded to in a final environmental impact state-
ment (FEIS), which is made available to the public. The public was invited to
submit comments on the subsistence-use analysis under Section 810 of the
ANTLCA.

9. Preparation of Final Environmental Impact Statement (FEIS):
Oral and written comments on the adequacy of the DEIS are obtained and re-
sponded to in the FEIS, which is then made available to the public and filed
with the EFEPA. The availability of the FEIS is announced in the Federal

Register.

- 10. Secretarial Issue Document (SID): The SID, which is prepared
in addition to the FEIS, includes a discussion of significant factors con-
nected with the Department's proposed lease sale. The SID provides relevant
environmental, economic, social, and technological information to the Secre-
tary to assist him in reaching a decision on whether to conduct a lease sale
and, 1if so, what terms and conditions should be applied to the sale and
leases.

11. Proposed Notice of Sale: At least 90 days before the proposed
sale, a Proposed Notice of Sale is published in the Federal Register. A copy
of this notice 1s furnished to the Governor of Alaska pursuant to Section 19
of the OCSLA so that he and any affected local governments may comment on the
size, timing, and location of the sale. Comments must reach the Secretary
within 60 days after publication of the Proposed Notice of Sale.

12, Decision and Final Notice of Sale: The entire prelease process
culminates Iin a final decision by the Secretary on whether to hold a lease
sale and, 1f so, its size and its terms and conditions. The Final Notice of
Sale must be published in the Federal Register at least 30 days prior to the
sale date., It may differ from the Proposed Notice subject to the Secretary's
final terms, i.e., size of lease sale, bidding systems, and stipulations.
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13. Lease Sale: The North Aleutian Basin (Sale 92) is scheduled to
be held in early 1986. Sealed bids for individual blocks (those listed in the
Notice of Sale) are opened and publicly announced at the time and place of the
sale. The MMS assesses the adequacy of the bids, and the Department of
Justice and the Federal Trade Commission review them for compliance with
antitrust laws., If bids are determined to be acceptable, leases may be
awarded to the highest qualified bidders. However, the Secretary reserves the
right to withdraw any blocks from consideration prior to written acceptance of
a bid and the right to accept or reject bids generally within 90 days of the
lease sale.

14, Lease Operations: After leases are awarded, the MMS Field
Operations Office (FO) is responsible for supervising and regulating opera-
tions conducted on the lease area. Prior to any exploration activities on a
lease, except preliminary activities, a lessee must submit an exploration
plan, an environmental report--including an 0i1-Spill-Contingency Plan and an
Application for Permit to Drill (APD)--to the MMS for approval. The Office of
Ocean and Coastal Resource Management, FWS, NMFS, National Park Service,
Environmental Protection Agency, U.S. Army Corps of Engineers, U.S. Coast
Guard, the State of Alaska, and the public are provided an opportunity to
comment on the exploration plan. The exploration plan must be approved or
disapproved within 30 days, subject to the State of Alaska's concurrence with
the lessee's federal consistency determination under Section 307(c)(3)(B) of
the Coastal Zone Management Act of 1972, as amended. The APD also is approved
after the state has concurred with the lessee's federal consistency deter-
mination.

B. Leasing History

There has not been a federal offshore lease sale in the North Aleutian Basin.
The first oil and gas lease sale scheduled for this area appeared in a pro-
posed leasing schedule dated November 1974 as Sale 51, Outer Bristol Basin,
October 1977, The sale date was revised to December 1977 on the June 1975
proposed leasing schedule. At the request of the Governor of Alaska, the sale
was deleted from the January 1977 proposed OCS leasing schedule. This area
appeared again on a June 1979 proposed leasing schedule sent to Congress as
proposed Sale 75 (North Aleutian Shelf).

Based on the 1980 Final 5-Year 011 and Gas Lease Sale Schedule, a Call for
Nominations and Comments was issued in the Federal Register on May 21, 1980,
for the proposed North Aleutian Shelf (Sale 75). The sale originally was
scheduled for October 1983, but the accelerated proposed 1981 schedule ad-
vanced the sale date to April 1983. As the prelease process continued, an
area was selected for further study; scoping meetings were held; and data wére
gathered for preparation of an EIS. However, when the final 1982 5-Year OCS
0il and Gas Lease Sale Schedule was approved on July 21, 1982, the Secretary
of the Interior had decided to delete Sale 75 from the schedule, and the EIS
was not completed.

One Deep Stratigraphic Test well was drilled in the planning area. This well
was spudded by ARCO on September 8, 1982, and completed on January 14, 1983
(see Fig, I-1.)
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On March 26, 1968, the State of Alaska held a competitive offshore lease sale
in state waters in Bristol Bay. The sale area consisted of 346,623 offshore
acres, including tracts in the Port Moller and Port Heiden areas. As a result
of this sale, 164,961 acres were leased for hydrocarbon development. The 147
leases issued have expired. One exploratory well was drilled on one of the
leased tracts in the Port Heiden area. This well was spudded on June 19,
1972, and completed on September 14, 1972,

Onshore, the federal and state governments and the Bristol Bay Native Corpora-
tion have leased lands for hydrocarbon development. During the late 1950's
and early 1960's, federal noncompetitive leases and federal development
contracts were 1issued, resulting in nine exploratory wells being drilled
onshore along the northern coastal-lowland area of the Alaska Peninsula
between Egegik and Moffet Point. Although the wells were effectively dry
holes, a number of o0il and gas shows were encountered in basal-sandstone beds
of the Bear Lake, Stepovak, and Tolstol Formations.

The State of Alaska held a competitive o0il and gas lease sale on the Alaska
Peninsula in September 1984. The Sale 41 (Bristol Bay Uplands) area consisted
of approximately 1.44 million onshore acres south of the Kvichak River and
north of Port Heiden on the Alaska Peninsula. As a result of the sale,
279,938.96 acres were leased for exploration and possible hydrocarbon develop-
ment.

The next State of Alaska onshore lease sale on the Alaska Peninsula (Sale 56,
between Liesko Cape and Port Heiden) is scheduled for September 1988,

c. Litigation History

The State of Alaska filed suit against the Department of the Interior on
August 4, 1980 (Alaska v. Andrus, Civ. No. 80-1997, D.C. Cir.), contesting the
June 16, 1980, decision by Secretary Andrus that approved and adopted a 5-year
oil and gas lease sale schedule, particularly those sales proposed for the St.
George Basin and the North Aleutian Shelf. The state petitioned for deletion
of these sales from the leasing schedule and, in its complaint, alleged that
the Department of the Interior did not comply with Section 18 of the Outer
Continental Shelf Lands Act (OCSLA) (Sec. 18 sets forth procedures for the
preparation, maintenance, and periodic revision of the OCS leasing program).
This suit was combined with others in Califormia, et al., v. Watt, (Civ. Nos.
80-1894, 80-1897, 80-1935, and 80-1991, filed August 1980, D.C. Cir.).

The merits of the case were argued on March 4, 1981, before the U.S. Court of
Appeals for the District of Columbia; and a decision and judgment were entered
on October §, 1981. The court order did not vacate the OCS leasing schedule
but remanded the leasing program back to the Secretary of the Interior for
reconsideration, in accordance with the OCSLA. The court retained jurisdic-
tion over the case until the Secretary revised and reapproved the program.

Subsequent to the announcement of the new 5-Year 0il and Gas Lease Sale Sched-
ule, the States of California and Alaska, the North Slope Borough, several en-
vironmental groups, and a local Coastal Resource Service Area Board filed Pe-
titions for Review on July 22, 1982, with the U.S. Court of Appeals, District

I-C-1



of Columbia, requesting that the original suit on the 5-year schedule
(California v. Watt, 688 F. 2d 1290 (D.C. Cir. 1981)) against the 1980
schedule, be reopened and reviewed. Several issues regarding the Secretary's
compliance with the court's opinion issued on October 6, 1981, and objections
to the size, timing, and location of the new lease sales on the schedule, were
raised in the petitions.

The State of Alaska specifically objected to sales scheduled in the North
Aleutian Basin, St. George Basin, Norton Sound, Barrow Arch, and Diapir Field
(the pack-ice zone in the Beaufort Sea). Alaska claimed that the lease sales
in these areas would adversely affect state air and water quality; endanger
major commercial, subsistence, and sport fisheries; adversely affect marine
mammal and bird populations of the regions; threaten the economy, social
structure, and lifestyles of persons residing in coastal areas adjacent to
these lease sales; result in incompatible land and water uses; and impair the
ability of the state and its political subdivisions to manage and protect
renewable resources in these regions. Alaska also was opposed to certain
streamlining procedures in the OCS oil and gas program and claimed that these
procedures would disrupt the state's ability to plan and prepare for the
adverse effects of the scheduled lease sales.

The U.S. Court of Appeals hearing on the combined suit was held in Washington,
D.C., on February 25, 1983. Reargument of the case was heard on May 23, 1983,
On July 5, 1983, the Court of Appeals issued its opinion (in support of its
June 9, 1983, court order) approving Secretary of the Interior Watt's 1982
5-Year OCS 0il and Gas Lease Sale Schedule, California v. Watt, 712 F.2d 584
(D.C. Cir. 1983).

D. Legal Mandates, Authorities, and Federal Regulatory Responsibilities

Bureau of Land Management (BLM)-Alaska OCS Technical Paper No. 4, "Legal Man-
dates and Federal Regulatory Responsibilities,”" describes legal mandates and
authorities for OCS leasing, outlines federal regulatory responsibilities, and
discusses authorities of other federal agencies affecting OCS activities.
This paper explains the Secretary's authorities on the OCS and further con-
tains the following:

- A summary of the OCS Lands Act, as amended; including a detailed dis-
cussion of the requirements for federal/state coordination; the estab-
lishment of compensatory funds; and the envirommental studies program.

- A discussion of the Secretary's ongoing authority to control lease
activities, including his authority to suspend operations and cancel a
lease for environmental reasons.

- The functions of the National OCS Advisory Board and the Regional Techni-
cal Working Group (RTWG) of the Board. The RTWG serves a primarily
advisory function on technical matters of the OCS program.

- OCS Orders, prepared by the MMS, for the Arctic and Gulf of Alaska areas.

NOTE: Alaska OCS Order Numbers 1 through 5, 7, 8, and 12, covering all of the
Alaska OCS Region, were published in the Federal Register om October 22, 1982,
at 47 FR 47180, and supersede the Arctic and Gulf of Alaska Orders referenced
in this technical paper. Technical Paper No. 4 is scheduled to be revised.
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Alaska OCS Region Reference Paper No. 83-1, "Federal and State Coastal Man-
agment Programs,"” incorporated herein by reference, describes the coastal-
management legislation and programs of the federal government and the State of
Alaska., This paper highlights sections particularly pertinent to offshore oil
and gas development and briefly describes some of the effects of the Alaska
Native Claims Settlement Act (ANCSA) and the Alaska National Interest Lands
Conservation Act (ANILCA) on coastal management.

E. Results of the Scoping Process

1. Issues: The scoping process for the North Aleutian Basin
(Sale 92) consisted of the Request for Resource Reports in August 1982; the
Call for Information in April 1983; and a letter in October 1983 requesting
further information and identification of concerns from various federal and
state agencies, o0il and gas industry personnel, environmental groups, and
local communities. All information gathered during scoping for the cancelled
North Aleutian Shelf (Sale 75) also was included.

The MMS has consulted with the State of Alaska and fishing-interest groups to:

- Provide the state and fishing-interest groups the opportunity to identify
major concerns and issues that should be addressed in the EIS for the
North Aleutian Basin (Sale 92) and in other MMS decision documents.,

- Identify potential information needs.

On August 16, 1984, representatives of the MMS, State of Alaska, United
Fishermen of Alaska, and Bering Sea Fisherman's Association met at the MMS
(Alaska OCS Region) office in Anchorage, Alaska, to identify issues and con-
cerns to be addressed in the EIS, Other meetings resulting from this special
coordination effort are listed in Section VI,

The following issues were identified during the scoping process. 1Issues
raised at the August 16, 1984, meeting are indicated with an asterisk (*).

Issue Specific Concern Location in
' EIS

BIOLOGICAL RESOURCES

Fisheries Resources: Effects of oil spills on fish, Secs. IV.B.1l.a.(1)
especially herring, salmon, and and IV,B.2.a.(1)
groundfish and invertebrates.

*Effects of an oil spill on Secs. IV.B.l.a.(1)
outmigrating juvenile salmon and IV.B.2.a.(1)
and herring in all regiomns of

Bristol Bay.

Effects of oil dispersants on Secs, IV.B.l.a.(1)
fisheries resources. and IV.B.2.a.(1)
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Issue

Fisheries Resources
(continued):

Marine and Coastal
Birds:

Pinnipeds and Sea
Otters:

Endangered and
Threatened Species:

Specific Concern

Effects of an oil spill on

the lifestages of fish species
in the North Aleutian Basin
area (detailed coverage).

*Effects of geophysical
operations on fisheries
resources.

*Effects of a potential oil
spill on herring in the Togiak
area.

Effects analysis of the various
crab species, considering de-

pressed state of crab populations

in the Bering Sea.

*Effects of chronic oil spills
on fisheries resources.

*Effects of o0il spills on near-
shore fisheries, particularly
spawning habitat and nearshore
migrations.

*Effects of o0il spills and other
disturbances on marine and
coastal birds, particularly
black brant, emperor goose,
Steller's eider, and cackling
and white-fronted geese.

*Effects of industry-induced
air traffic on bird popula-

tions in the Izembek Lagoon

area.

Effects of oil spills and other
disturbances on marine mammals,
particularly sea otter, sea
lion, harbor seal, and walrus.

Effects of seismic activity,
oil spills, vessel traffic,
and other disturbances on
endangered cetaceans (gray,
blue, fin, sei, sperm, humpback,
bowhead, and right whales).
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Location in

EIS

Secs, IV.B.l.a.(1)
and IV.B.2.a.(1)

Secs, IV.B,l.a. (1)
and 1IV.B.2.a.(1)

Secs. IV.B.l.a. (1)
and IV.B.2.a.(1)

Secs. IV.B.l.a.(1)
and IV.B.2.a.(1)

Secs, IV.B.1l.a. (1)
and IV.B.2.a.(1)

Secs. IV.B.l.a. (1)
and IV.B.2.a.(1)

Secs. IV.B.1l.a.(2)
and IV.B.2.a.(2)

Secs, IV.B.1l.,a.(2)
and IV.B.2.a.(2)

Secs, IV.B.l.a.(3)
and IV.B.2.a.(3)

Secs., IV.B.l.a. (&)
and IV.B.2.a.(4)



Issue

General:

Specific Concern

*Effects of drilling muds,
cuttings, and production
waters on biological
resources.

*Effects analysis from an
ecosystem-wide perspective on
biological resources
(Example: If capelin were
affected, what implications
would this have on species
that feed on capelin).

*Effects of an oil spill,
resulting from tankering
out of Balboa Bay on the
southern side of the Alaska
Peninsula, on biological
resources,

SOCIAL AND ECONOMIC SYSTEMS

Commercial Fishing
Industry:

*Effects of potential economic
losses on the fishing
industry due to the public's
reluctance to purchase
oil-tainted fish products,
particularly salmon.

Effects of 0OCS development
(0il spills and pipeline
development) on kelp beds
and the roe-on-kelp fishery.

*Effects of seismic
operations on commercial
fishing activities.

*Effects of materials
lost (debris), during
platform and pipeline
placement, on commercial
fishing operations.

"Effects of potential competition

between the fishing and oil
industries for space and
facilities in ports.
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Location in

EIS

Sec. IV.B,1l.a.

Secs. IV.B.l.a. (1)
and IV.B.2.a. (1)

Sec. IV.B.1l.a.

Secs. IV.B.1.b. (1)
and IV.B.2.b.(1)

Secs. IV.B.1.b.(1)
and IV.B.2.b.(1)

Sec. IV.B.1.b.(1)

Sec. IV.B.1.b.(1)

Secs. IV.B.1.b.(1)
and IV.B.2.b. (1)



Issue

Commercial Fishing

Industry (continued):

Local Economy:

Community
Infrastructure:

Subsistence-Use
Patterns:

Specific Concern

*Effects of vessel traffic
and the seasonality of
construction activities

on commercial fishing

gear (pots and nets).

Effects of oil fouling
on fishing gear,
especially nets,

*Effects of the potential
change in structure of the
fish-harvesting sector as a
result of increased popu-
lation in the region,

Effects on prices of food,
hardware, and fuel,

Effects on local employment.

*Effects of o1l and gas
development on existing
community facilities and
services in the cities of
Unalaska and Cold Bay,
particularly on the water-
supply system.

Effects of OCS activities
on subsistence resources

and village subsistence
1livelihood.

*Effects of potential regional
population increase due to OCS-
related petroleum development,
and of a potential corresponding

increase in competition
for subsistence resources.

*Ef fects on the Yukon/
Kuskokwim-area villages
if fisheries resources, which
migrate through the proposed

lease sale area and are used in

this region, are affected by
an oil spill,
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Location in

EIS

Secs. IV,B.1.b.(1)
and 1IV.B.2.b.(1)

Secs. IV.B.1.b.(1)
and IV.B.2.b.(1)

Secs. IV,B.1.b.(1)
and IV.B.2.b.(1)

Sec. IV.B.1.b.(2)

Secs, IV.B.1.b.(2)
and IV.B.2.b.(2)

Secs. IV.B.1.b.(3)
and IV.B.2.b.(3)

Secs. IV.B.1.b.(4)
and IV.B.2.b. (4)

Secs. IV.B.1.b

. (4)
and IV.B.2.b. (4)

Secs. IV,B.1.b,(4)
and IV.B.2.b.(4)



Issue Specific Concern Location in
' EIS

Sociocultural Systems: Effects on the cultural, Secs. IV.B.1.b.(4)
political, and social and IV.B,2.b. (4)
activities of 1local
residents.

OTHER ISSUES

Transportation: Effects on air and marine - Sec. IV.F.4.
transportation.

Terrestrial Mammals: *Effects on major game Sec. IV.F.6.
species as a result of
increased population
and hunting pressure on
the Alaska Peninsula.

General:

Cumulative Effects: Cumulative effects and Sec. IV.B,
interactions between this
sale and other petroleum-
province developments.

*Long—-term cumulative Sec. IV.B,
effects of multiple spills
‘and chronic discharges.

Constraints on

Development: Effects of winter-weather . Secs. III.A.2. and
conditions and geohazards on IV.A.5.
the safety of conducting ‘
offshore operations.

011 Spills: Effects of the lack of Sec. IV,.A,4,
) cleanup technology for
an oil spill on or
under the ice.

*Effects of oil-spill Sec. IV,.A.3.d.
transport, particularly

the movement of o0il through

the water column,

*Effects of mitigating Sec. IV.A.4.
measures on oil-spill-

contingency plans and

oil-spill-cleanup

technology.
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Issue Specific Concern Location in
EIS

0il Spills

(continued): *Effects of oil-spill- Sec. IV.A.4.
response and cleanup
capabilities in an open-
water environment.

2. Issues Not Analyzed in the EIS: The following concerns raised
during the scoping process are not analyzed in the EIS.

a. Effect of Gravel Extraction on Anadromous-Fish Streams:
It is not anticipated that gravel would be extracted from anadromous-fish
streams for oil-and-gas-industry construction projects. Under AS 16, State of
Alaska, Department of Fish and Game, approval is required if a mining site is
located within an anadromous stream or could block fish passage. Gravel
mining for construction projects associated with development activities also
would have to be consistent with the State of Alaska and the Aleutians East
Coastal Resource Service Area (CRSA) coastal-management programs.

b. Effect of Explosive Seismic-Energy Sources on Fisheries

Resources: In prior seismic-survey efforts in the North Aleutian Basin,
explosives were not used as seismic-energy sources. High-resolution surveys
used either a sparker or j-boomer as a sound source, while deep-seismic
surveys used an array of airguns, 1In addition, sleeve exploders and waterguns
were listed on some North Aleutian Basin permits. Based on the anticipated
seismic activity and past history of seismic surveys in the basin (Appendix
F), the use of explosive seismic-energy sources is not anticipated. Industry
may request the use of explosive-energy sources under special conditions;
however, their use would be evaluated on a case-by-case basis In subsequent
environmental assessments. Permit applications for seismic activities to be
conducted in state waters also would have to be consistent with the State of
Alaska and the Aleutians East CRSA Coastal Zone Management Programs,

3. Alternatives Recommended during the Scoping Process:

a. The State of Alaska has requested that the North Aleutian
Basin (Sale 92) be cancelled or deferred until:
° "Experience in other Alaskan OCS lease areas demonstrates the capability
to operate in the North Aleutian Basin."

"The effects of oil and gas exploration and development in the North
Aleutian Basin on birds, fish, crustaceans, marine mammals and their
critical habitats can be predicted and quantified with greater cer-
tainty.”

° "Additional information is obtained on the biological resources of the

area, particularly the distribution of their larval stages, which are
most likely to be impacted by spilled oil."
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"Coastal management planning has progressed to the extent that the
sociocultural and economic effects that may occur as a result of oil and
gas development activities can be addressed by local citizens."

Alternative II would cancel the proposed lease sale. Alternative III would
delay the proposed lease sale for a period of 5 years.

b. The Bristol Bay CRSA Board requested a deferral encompass-
ing the entire planning area east of a line drawn from Cape Peirce to Cape
Seniavin on the Alaska Peninsula.

As a result of consultations with the Governor of Alaska, the Secretary of the
Interior reduced the area to be studied to about 2.27 million hectares. The
areas requested to be deferred by the Bristol Bay CRSA Board are not now
included in the areas considered for leasing in the proposal.

c. A number of organizations requested deferral of leasing on
blocks adjacent to the northern coast of the Alaska Peninsula, to provide
protection for the abundant biological resources in this area. The FWS
requested a deferral on all blocks within 12 nautical miles (13.8 miles or 18
kilometers) of the Alaska Peninsula. The FWS also requested that no leasing
should occur in water depths less than 70 meters to afford protection to sea
otters in the southern Bristol Bay area. The National Marine Fisheries
Service requested that no leasing occur within an 80-kilometer (50-mile)
radius of Unimak Pass and within 40 kilometers (25 miles) of the northern
coast of the Alaska Peninsula (Appendix H). The Bristol Bay CRSA Board
requested a 40-kilometer (25-mile) deferral along the shoreline; and the
Aleutians East CRSA Board requested a 48-kilometer (30-mile) deferral. The
Natural Resources Defense Council, Inc., requested special protection for
Unimak Pass and the lagoons along the Alaska Peninsula.

Alternative IV (Alaska Peninsula Deferral) defers leasing on all blocks within -
40 kilometers (25 miles) of the northern coast of the Alaska Peninsula and
within 80 kilometers (50 miles) of Unimak Pass. Water depths in the area that
would be offered for leasing range from 40 to 100 meters. The majority of the
area has water depths greater than 70 meters.

4. Mitigating Measures Recommended during the Scoping Process: The
following mitigating measures were recommended during the scoping process and
are considered in the EIS:

a. A program to Inform industry personnel about the environ-
mental and cultural sensitivities of the lease sale area. This measure was
developed as the Orientation Program, discussed in Section II.C.1.b.

b. A measure to ensure that offshore structures are placed
away from geological hazards. This was believed to duplicate Alaska OCS
Region Order No. 2 (Drilling Operations). Order No. 2 (Sec. 2.1.1, Fitness of
Drilling Units) indicates that all fixed and mobile drilling units shall be
capable of withstanding the oceanographic, meteorologic, and ice conditions
for the proposed area of operation. In addition, lessees are required to
submit a shallow-geologic-hazards report and to conduct such shallow-geologic-
hazards surveys as required by the Regional Supervisor, Field Operations
(RSFO) (Sec. 2.1.3, Well Site Surveys).
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c. A measure to provide navigational aids, especially in
Unimak Pass, was proposed. This measure was developed as the Information to
Lessees (ITL) on Fairway Designations, discussed in Section II.C.1.b.(2).

Other mitigating measures that were previously used or recommended for other
lease areas were considered during internal scoping meetings and staff analy-
sis. Those measures identified as current and appropriate are included in
Section II.C.1.b.
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II. ALTERNATIVES INCLUDING THE PROPOSED ACTION

This section describes the proposed action and the alternatives to the pro-
posal for the North Aleutian Basin (Sale 92). It also discusses the resource
estimates, transportation scenarios, and potential mitigating measures that
shape the environmental analysis contained in this document. In addition,
this section contains a summary and comparative analysis of the proposal and
the alternatives.

A. Resource Estimates

The hypothetical development and transportation scenarios discussed in this
section are based on the ‘¢onditional-mean estimate for undiscovered Fecover-%
able resources of 364 million- barrels {MMbbls) of oil and 2.62 trillion cubic
feet (TCF) of gas. The marginal probability for hydrocarbons is estimated to
be 0.20, which indicates that there is only a 20-percent chance of recoverable
hydrocarbons being present in the lease sale area. Table II-1 compares the
resource levels that were used to analyze the proposal and each of the alter-
natives. The transportation scenarios and the environmental analysis are
based on these unrisked resource estimates. :

Table II-1
Resource Comparison of the Proposal and Alternatives
(Conditional-Unrisked)

Alaska Peninsula

Minimum Mean Case Maximum Deferral
Resource Case (Alternative I) Case (Alternative IV)
0il (MMbbls) 83 364 759 331
Gas (TCF) —_—— 2.62 5.25 2.20

Source: USDOI, MMS, Revised Exploration and Development Report, 1984b.

Resource estimates are developed from an analysis of geophysical and geologic
information on subsurface and adjacent surface formations which is used in
engineering and economic calculations to determine minimum commercial field
sizes. ‘

The analyses in this EIS are based on estimates of the oil and gas resources
in the area being offered for lease, and on corresponding infrastructure
scenarios developed by the MMS prior to the lease sale. There is much uncer-
tainty about the quantities of o0il and gas resources that may be present;
indeed, in some areas it is probable that the entire area has no hydrocarbons.
Because the potential environmental effects resulting from a lease sale in a
barren area are minimal, the effects analysis is based ont conditional resource
estimates, i.e., the estimate of quantities of o0il and gas resources that may
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be found and developed, given that there are economically recoverable accumu-
lations of hydrocarbons present, Because of the uncertainties surrounding the
potential volumes of hydrocarbons present in prospects and which prospects
and/or combinations of prospects may contain hydrocarbons, the conditional-re-
source estimates are developed using probabilistic techniques and reported as
probability distributions rather than as point estimates. Resource estimates
corresponding to three positions on the conditional-probability distribution--
the 5th percentile, the mean, and the 95th percentile--are reported.

Monte Carlo or range-of-values simulation techniques are used to develop a
conditional-probability distribution for the area as a whole. This technique
explicitly recognizes the probabilistic nature of the variables affecting the
resource assessment, and calculates a large number of possible outcomes, based
on random samples from the input probability distribution. Providing a single
number for the resource estimates for an area is misleading, since it provides
no insight as to the relative uncertainty involved. The Monte Carlo technique
provides a range of resource estimates for the area, with the probability of
each value occurring being a direct consequence of the uncertainty in the
geological and engineering data (i.e., areal extent and thickness of the
hydrocarbon pay zone, recovery factors, and which prospects and/or combination
of prospects will contain hydrocarbons). Specific o1l and gas amounts corre-
sponding to the mean value and the 5th-percentile value of the distribution
for barrel equivalent of total resources are reported for use in the EIS,
Also reported is the probability that no economically recoverable resources
exist in the area under consideration,

The resource estimates are based on secondary-production methods. Differing
assumptions regarding both economic and engineering factors affect the esti-
mate of recoverable resources. Assumed economic factors include exploration
and development costs, operating expenses, price and market value for oil and
natural gas, taxes, depreciation, and royalty and production rates. The
engineering factors included in the assumptions are reservoir thickness and
area, properties of the oil-bearing rocks, feasibility and effectiveness of
pressure maintenance through secondary recovery, well spacing, deviation in
depth, climate, surficial geology, and other environmental factors affecting
the design and technology of surface drilling, and development and production
operations.

B. Transportation Scenarios

There are many transportation scenarios that could be selected to develop the
environmental analysis for the proposal and the alternatives. The strategiles
discussed in the following two development scenarios for the North Aleutian
Basin were developed based on the following considerations: (1) the geographic
locations of existing infrastructure; (2) the locations of potential support-
facility sites; (3) the state-of-the-art technology; (4) the potential devel-
opment of technology; and (5) the economics of developing the resource. The
transportation scenarios selected for analysis do not represent an MMS recom-
mendation, preference, or endorsement of facility sites or development
schemes.

1. Pipeline-Transportation Scenario: This scenario is based on the
use of pipelines to transport oil and gas from offshore production platforms
to a major onshore storage and loading transshipment terminal at Balboa Bay on
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the southern coast of the Alaska Peninsula. Tankers in the 80,000-DWT class
would transport oil from the transshipment terminal to market every 5 to 7
days. Gas would be transported by pipeline to an LNG plant at Balboa Bay; it
would then be transported to a Pacific Rim LNG terminal by LNG tankers of the
125,000-cubic-meter class every 10 to 12 days.

During the exploration and development phases, marine and primary air support
would be based in Unalaska and Cold Bay, respectively. The pipeline-trans-
portation scenario is used for the proposal (Alternative I), the maximum-
resource case (Appendix A), and Alternative IV (Alaska Peninsula Deferral). A
description of activities and infrastructure for the proposal and the maximum-
resource case can be found in Section IV.A.l. and Appendix A, respectively.

2. Offshore-Loading-Transportation Scenario: This scenario 1is
based on the transfer of o0il from production platforms to 80,000~-DWT tankers,
which would transport the product to market. The offshore-loading scenario is
used as a transportation option in the proposal and the minimum-resource case.
Gas resources are not included in the minimum-resource case. A description of
activities and infrastructure for the minimum-resource case can be found in
Appendix B.

C. Description of the Proposal and Alternatives

1. Alternative 1 - Proposal: The proposed action would offer for
lease 2.27 million hectares (990 blocks), which equates to 17 percent of the
North Aleutian Basin Planning Area (Fig. II-1). The blocks are located in
waters that range from 18 to about 185 kilometers offshore of the Alaska
Peninsula. Water depths range from 30 to about 100 meters. The conditional-
mean estimate for undiscovered recoverable resources is 364 MMbbls of oil and
2.62 TCF of gas.

The analysis of expected effects (described in detail in Sec. IV) is based on
hypothetical scenarios formulated to provide a set of reasonable prelease
assumptions and estimates on the amount, locations, and timing of OCS explora-
tion, and development and production operations and facilities (both offshore
and onshore). The transportation scenarios used 1in analyzing the proposed
action, a pipeline from Port Moller to Balboa Bay and offshore loading, are
described in detail in Section IV,A.l1. A summary of major assumptions for
these scenarios follows:

Pipeline-Transportation Scenario:

® The drilling of 10 exploration and delineation wells would occur during
the period 1986 to 1991.

® The installation of one o0il and one gas production platform and the
drilling of 32 development/production wells would occur during the period
1990 to 1993.

® 0i1 and gas production would begin in 1993 and 1994, respectively, and

reach a peak annual production in 1994 to 1999 for oil (31 MMbbls) and in
1995 to 2012 for gas (.126 TCF).
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011 production from one offshore platform would be transported by pipe-
line to shore and across the Port Moller/Balboa Bay transpeninsula
transportation corridor to a transshipment terminal at Balboa Bay. The
Bristol Bay Area Plan (State of Alaska, Department of Natural Resources,
1984); Alaska Peninsula National Wildlife Refuge Draft Comprehensive
Conservation Plan (USDOI, FWS, 1984); and the Bristol Bay Regional
Management Plan (BBRMP, 1985) didentified this route as a preferred
transportation corridor and recommended that it be developed for indus-
trial and private use (Fig. II-2).

Gas production from one offshore platform would be transported by pipe-
line to shore and across the Port Moller/Balboa Bay transportation
corridor to an LNG plant at Balboa Bay.

011 would be transported from the Balboa Bay transshipment terminal to
markets by 80,000-DWT tankers. Gas would be transported directly by LNG
tankers of the 125,000-cubic-meter class to a hypothetical Pacific Rim
LNG terminal.

Marine support for offshore operations would be based in Unalaska, and
Cold Bay would serve as the primary air-support site.

Of fshore-Loading-Transportation Scenario:

o

The drilling of 10 exploration and delineation wells would occur during
the period 1986 to 1991,

The installation of one oil and one gas production platform and the
drilling of 32 development/production wells would occur during the period
1990 to 1993.

011 and gas production would begin in 1993 and 1994, respectively, and
reach a peak annual production in 1994 to 1999 for oil (31 MMbbls) and in
1995 to 2012 for gas (.126 TCF).

011 production from one platform would be offshore loaded on 80,000-DWT
tankers and transported through Unimak Pass to markets,

Gas production from one offshore platform would be transported to shore
by pipeline and across the Port Moller/Balboa Bay transportation corridor
to an LNG plant at Balboa Bay.

Gas would be transported directly by LNG tankers of the 125,000-cubic-
meter class to a hypothetical Pacific Rim LNG terminal.

Marine sﬁpport for offshore operations would be based in Unalaska, and
Cold Bay would serve as the primary air-support site. :

a. Mitigating Measures That Are Part of the Proposed Action:

Standard mitigating measures that are in place include those mandated by the
0CS Lands Act (OCSLA), as amended, such as the Offshore 0il Spill Pollution

Fund

and the Fishermen's Contingency Fund, oil-spill-contingency plans, OCS

Orders, and Notices to Lessees and Operators. OCS Orders describe in detail

the

requirements and specifications for o1l and gas operations. Permit
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requirements, engineering criteria, and testing procedures; and information
requirements also are outlined. These requirements are developed and adminis-
tered by the MMS.

Federal regulation (30 CFR 250.34) requires a lessee to conduct shallow-
hazards and other geological and geophysical surveys that are necessary for
the evaluation of activities to be carried out under a proposed exploration or
development and production plan. Data collection by the lessee on a lease
will be analyzed by the Regional Supervisor, Field Operations (RSFO), to
ensure that drilling, development, and production activities can be conducted
in an acceptable manner with minimum acceptable risk or damage to human,
marine, and coastal environments. Based on the review and analysis of the
data received and other available data and information, the RSFO either
approves or requires modification of an exploration or development and produc-
tion plan or application for permit to drill, or recommends that the Director,
MMS, temporarily prohibit or suspend the conduct of exploration or development
and production activities, according to provisions of the OCSLA and appro-
priate regulations. Existing regulations authorize the RSFO to take whatever
steps are necessary to assure safe offshore operations, whether shallow
hazards are delineated before or after the lease sale.

The general procedures to be followed by the lessee in conducting site-
specific geologic-hazards surveys are set forth in various Notices to Lessees
and Operators (NTL's) issued by the Regional Offices of the MMS. The NTL's
and applicable lease stipulations impose minimum requirements and do not
restrict the authority of the RSFO to impose additional requirements on the
lessee when necessary.

b. Potential Mitigating Measures: The following measures
(potential stipulations and Information to Lessees [ITL's]) are proposed to
reduce or eliminate potential effects identified in Section IV, There has not
been a Secretarial decision on these mitigating measures; they are noted here
as prospective measures that could further mitigate the potential effects of
this lease sale. The Secretary has imposed similar measures in previous
federal oil and gas lease sales; use of these measures is likely to continue
unless more effective mitigating measures are identified or developed. If any
of these measures is adopted, it will appear in the Notice of Sale. It should
be noted that analysis in this EIS does not assume that the following miti-
gating measures are in place. These measures are, however, evaluated in
Section II.C.1.d. (Effectiveness of Potential Mitigating Measures).

(1) Proposed Stipulations: The following stipulations
are proposed for the North Aleutian Basin (Sale 92):

Stipulation No. 1, Protection of Cultural Resources
Stipulation No. 2, Orientation Program

Stipulation No. 3, Protection of Biological Resources
Stipulation No. 4, Wellhead and Pipeline Requirements
Stipulation No. 5, Transportation of Hydrocarbons

Stipulation No. 1, Protect/ion of Cultural Resources

(1) "Cultural resource"” means any site, structure, or object of
historic or prehistoric archeological significance. "Operations"
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means any drilling or construction or placement of any structure for
exploration, development, or production of the lease.

(2) If the Regional Supervisor, Field Operations (RSF0), believes a
cultural resource may exist in the lease area, the RSFO will notify
the lessee in writing. The lessee shall then comply with subpara-
graphs (a) through (c).

(a) Prior to commencing any operations, the 1lessee shall
prepare a report, as specified by the RSFO, to determine the poten-
tial existence of any cultural resource that may be affected by
operations. The report, prepared by an archeologist and a geophys-
icist, shall be based on an assessment of data from remote-~sensing
surveys and other pertinent cultural and environmental information.
The lessee shall submit this report to the RSFO for review.

(b) If the evidence suggests that a cultural resource may be
present, the lessee shall either: ’

(&9) Locate the site of any operation so as not to
adversely affect the area where the cultural resource may be; or

(ii) Establish to the satisfaction of the RSFO that a
cultural resource does not exist or will not be adversely affected
by operations. This shall be done by further archeological inves-
tigation, conducted by an archeologist and a geophysicist, using
survey equipment and techniPques deemed necessary by the RSFO., A
report on the investigation shall be submitted to the RSFO for
review.

(c) 1If the RSFO determines that a cultural resource is likely
to be present in the lease area and may be adversely
affected by operations, he will notify the lessee immedi-
ately. The lessee shall take no action that may adversely
affect the cultural resource until the RSFO has told the
lessee how to protect it.

(3) 1If the lessee discovers any cultural resource while conducting
operations in the lease area, the lessee shall report the discovery
immediately to the RSFO. The lessee shall make every reasonable
-effort to preserve the cultural resource until the RSFO has told the
lessee how to protect it.

Purpose of Stipulation No. l: This measure would reduce the possibility of
damage to or destruction of cultural resources through early identification of
the resource.

A cultural resource baseline study (Dixon et al., 1976) covers the lease sale
area. This study and others serve as a basis for the archeological analysis
developed by the MMS for the entire lease sale area. This MMS report (Appen-
dix J) analyzes the potential for the survivability and detectability of pre-
historic cultural resources in the lease sale area and indicates a low prob-
ability for the detectability or survivability of any cultural resources in
this lease sale area.
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The findings of the report in no way eliminate the lessee's responsibility to
notify the RSFO if any cultural resources are found during exploration, or to
protect these resources., Such notification would allow protection of the
cultural resources through the Cultural Resources Stipulation.

Stipulation No. 2, Orientation Program

The lessee shall include in any exploration or development and
production plans submitted under 30 CFR 250,34 a proposed orienta-
tion program for all personnel involved in exploration or develop-
ment and production activities (including personnel of the lessee's
agents, contractors, and subcontractors) for review and approval by
the Regional Supervisor, Field Operations (RSFO). The program shall
be designed in sufficient detail to inform individuals working on
the project of specific types of environmental, social, and cultural
concerns which relate to the sale and adjacent area. The program
shall be formulated by qualified instructors experienced in each
pertinent field of study and shall employ effective methods to
ensure that personnel are informed of archeological, geological, and
biological resources and habitat including endangered species, fish-
eries, bird colonies, and marine mammals, and to ensure that person-
nel understand the importance of avoidance and nonharassment of
wildlife resources, and legal authorities and penalties pertinent to
the harassment of wildlife. The program shall also be designed to
increase the sensitivity and understanding of personnel to community
values, customs, and lifestyles in areas in which such personnel
will be operating, and shall include information concerning avoid-
ance of conflicts with commercial fishing operations and with
commercial fishing gear. The program also shall include presenta-
tions and information about all pertinent lease sale stipulations
and Information to Lessees provisions and about stipulations applied
to subsequent exploration plans, and development and production
plans.

The program shall be attended at least once a year by all personnel
involved in on-site exploration or development and production
activities (including personnel of the lessee's agents, contractors,
and subcontractors) and all supervisory and managerial personnel
involved in lease activities of the lessee and its agents, contrac-
tors, and subcontractors.

Purpose of Stipulation No. 2: This measure would provide a positive miti-

gating effect, by making the workers aware of the special environmental,
social, and cultural values of the regional residents and the environment,
The orientation program would help to promote an understanding of and ap-~
preciation for local community values, customs, and lifestyles of Alaskans.

It also would provide necessary information to personnel that could reduce
behavioral disturbance to wildlife and reduce conflict between the commercial
fishing industry and the o0il and gas industry.

Stipulation No. 3, Protection of Biological Resources

If biological populations or habitats which may require additional
protection are identified by the Regional Supervisor, Field
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Operations (RSFO), on any lease, the RSFO may require the lessee to
conduct biological surveys to determine the extent and composition of
biological populations or habitats. The RSFO shall give written
notification to the lessee of his decision to require such surveys.

Based on any surveys which the RSFO may require of the lessee, or on
other information available to the RSFO on special biological re-
sources, the RSFO may require the lessee to: (1) relocate the site
of operations; (2) establish to the satisfaction of the RSFO, on the
basis of a site-specific survey, either that such operation will not
have a significant adverse effect upon the resource identified or
that a special biological resource does not exist; (3) operate during
those periods of time, as established by the RSFO, that do not
adversely affect the biological resources; and/or (4) modify opera-
tions to ensure that significant biological populations or habitats
deserving protection are not adversely affected.

If any area of biological significance should be discovered during
the conduct of any operations on the lease, the lessee shall immedi-
ately report such findings to the RSFO and make every reasonable
effort to preserve and protect the biological resource from damage
until the RSFO has given the lessee direction with respect to its
protection.

The lessee shall submit all data obtained in the course of biological
surveys to the RSFO with the locational information for drilling or
other activity, The lessee may take no action that might affect the
biological populations or habitats surveyed until the RSFO provides
written directions to the lessee with regard to permissible actions.

Purpose of Stipulation No. 3: Important biological populations and habitats,
in addition to those identified in the ITL's on Areas of Special Biological
Sensitivity, may exist in the proposed lease sale area. Such populations and
habitats may require additional protection because of their sensitivity and/or
vulnerability to 1lease operations. If critical biological resources are
identified, measures could be designed to reduce possible adverse effects from
oil and gas activity. These measures could include shifts in operational
sites and modifications in drilling procedures.

This potential stipulation also could provide data for the environmental
report required in exploration and development plans, which must be reviewed
and approved according to 30 CFR 250.34.

Stipulation No. 4, Wellhead and Pipeline Requirements

Subsea wellheads and temporary abandonments, or suspended operations
that leave protrusions above the seafloor, are potential hazards to
fisheries trawling gear. They shall be constructed or protected if
feasible and as appropriate and in such a manner as to allow com-
mercial fisheries trawling gear to pass over the structures without
snagging or otherwise damaging the structures or the fishing gear.
The lessee shall submit latitude and longitude coordinates of these
structures and their water depths to the Regional Supervisor, Field
Operations (RSFO). The lessee shall also forward this information
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to the U.S. Coast Guard in accordance with Alaska OCS Order No.l,
Part 4. To determine the coordinates of such structures, the lessee
shall use navigation systems with accuracy of at least *50 feet at
200 miles.

All pipelines, unless buried, including gathering lines, shall have
a smooth-surface design. If an irregular pipe surface is unavoid-
able because of the need for valves, anodes, or other structures, it
shall be protected in such a manner as to allow trawling gear to
pass over the object without snagging or otherwise damaging the
structure or the fishing gear.

Purpose of Stipulation No. 4: The intent of this measure is to mitigate the
potential damage that could result from commercial fisheries trawling equip-
ment becoming entangled with seafloor structures of oil and gas operations.

To reduce the risk of damage to the trawling gear or the seafloor structures,
this measure:

- Recognizes that subsea wellheads and pipelines may pose hazards to
fisheries trawling gear;

- States that pipelines should be constructed to avoid damage to trawling
gear or seafloor structures;

- Cautions that--in some cases--pipelines may have to be buried; and

- Recognizes the importance of the oil and gas industry reporting accurate
information about the location and dimension of subsea wellheads and
pipelines to the RSFO. This information would be published by the U.S.
Coast Guard and other agencies that regulate marine traffic so that
commercial fishermen with certain types of trawl gear, which might not
successfully pass over the subsea structures, could avoid them.

Stipulation No. 5, Transportation of Hydrocarbons

Pipelines will be required: (a) 1if pipeline rights-of-way can be
determined and obtained; (b) 1if laying such pipelines is techno-
logically feasible and environmentally preferable; and (c) 4if, in
the opinion of the lessor, pipelines can be laid without net social
loss, taking into account any incremental costs of pipelines over
alternative methods of transpottation and any incremental benefits in
the form of increased environmental protection or reduced multiple-
use conflicts. The lessor specifically reserves the right to require
that any pipeline used for transporting production to shore be placed
in certain designated management areas. In selecting the means of
transportation, consideration will be given to any recommendation of
the Regional Technical Working Group, or other similar advisory
groups with participation of Federal, State, and local governments
and industry.

All pipelines, including both flow lines and gathering lines for oil

and gas, shall be designed and constructed to provide for adequate
protection from water currents, storms and ice scouring, permafrost,
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subfreezing conditions, and other hazards as determined on a case-
by-case basis. Following the development of sufficient pipeline
capacity, no crude o0il production will be transported by surface
vessel from offshore production sites, except in the case of emergen-
cy. Determinations as to emergency conditions and appropriate
responses to these conditions will be made by the Regional Supervi-
sor, Field Operations.

Purpose of Stipulation No. 5: This stipulation is intended to ensure that the
decision on which method to use in transporting hydrocarbons weighs the social
and environmental costs as well as the economic feasibility of pipelines over
alternative methods of transportation.

(2) Information to Lessees: The mitigating measures
considered as ITL's provide the lease operators with notice of special con-
cerns in or near the lease area. These measures either advise or inform the
lessees of existing legal requirements; in most cases, ITL's carry no specific
enforcement authority by the Department of the Interior (USDOI). USDOI's
authority extends to operations actually conducted on the leasehold. However,
these measures frequently advise operators of other laws and regulations that
are binding. Regardless of USDOI's enforcement authority, these measures
provide a positive mitigation by creating greater awareness of these special
concerns on the part of the operator.

The following ITL's are proposed for the North Aleutian Basin (Sale 92):

Information on Coastal Zone Management and Bristol Bay Area Plan
Information on Areas of Special Biological Sensitivity
Information on Bering Sea Biological Task Force
Information on Bird and Marine Mammal Protection
Information on Endangered Whales (Noise Disturbance)
Information on Endangered Whales (0il Spills)
Information on the Aleutian Canada Goose
Information on Fairway Designations
~Information on Potential Gear Conflict with Commercial Fishing Industry
Information on 0il-Spill-Contingency Plans

Information on Coastal Zone Management and Bristol Bay Area Plan

Lessees are advised that the Alaska Coastal Management Program
(ACMP) contains policies and standards which are relevant to explo-
ration, development, and production activities associated with
leases resulting from this lease sale. In addition, approved local
CMP's which are part of the ACMP may contain more specific policies
related to energy-facility siting; areas with particular geologic
hazards, subsistence uses, habitats, and transportation uses; and
areas which have historic or prehistoric resources. Lessees are

- advised that the draft Aleutians East Coastal Resource Service Area
(CRSA) Coastal Management Plan delineates archeological and histor-
ical sites.

Coastal districts with approved CMP's may have policies applicable

to ACMP consistency reviews of postlease activities. Coastal
districts near the lease area engaged in policy development or
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implementation include: the Yukon/Kuskokwim CRSA, the Bristol Bay
CRSA, the Aleutians East CRSA, the Bristol Bay Borough, and the
Cities of Bethel, Akutan, and St. Paul. Early consultation and
coordination with the State and coastal districts involved in
coastal management review is encouraged.

The Minerals Management Service (MMS) anticipates that the State
will review exploration plans, development and production plans, and
pipeline right-of-way applications for consistency with the ACMP
pursuant to Section 307(c) (3) (B) of the Coastal Zone Management Act.
As specified in Section 307(c)(3)(B), the State may disagree with
the lessee's certification of consistency for the lessee's plans for
exploration, development, and production, or pipeline right-of-way
applications, and recommend additional measures be taken by the
lessee, as a condition of certification, that will ensure that the
transportation, storage, and loading of produced oil is consistent
with applicable mandatory enforceable policies listed in the ACMP.

The State of Alaska has advised the MMS that it will review the
lessee's consistency certification accompanying oil-spill-contin-
gency plans specifically for consistency with the State's CMP. The
State may not concur with the lessee's plans for exploration,
development, and production under Section 307(c)(3) of the Coastal
Zone Management Act unless they are adequate to ensure consistency
with applicable policies in the State's program. The State has
advised that its review will consider the use of best available and
safest technologies for operating in the North Aleutian environment.
Also considered in this are the lessee's contingency plans in the
event of an oil-well blowout (including relief-well plans), and the
lessee's ability to initiate timely oil-spill-recovery operations,
as required by Federal or State regulations to protect areas of
special biological sensitivity.

Lessees are also advised that the State of Alaska adopted a land-
use-management plan in September 1984. That plan, the Bristol Bay
Area Plan, contains policies adopted by the State that indicate
priorities for different land uses in portions of the Alaska Penin-
sula and the rest of the Bristol Bay region. Policies include
pipeline transportation across State tidelands and the Alaska
Peninsula.

Purpose of This Measure: This ITL focuses directly on the coastal management
policies most pertinent for review with respect to offshore oil and gas
activities and onshore facilities associated with resource development. It
also refers to a regional land-use plan adopted by the State for the Bristol
Bay area.

The ITL indicates that state coastal management policies may be expanded
during local program development subject to approval by the state and the
Secretary of Commerce, and that more detailed policies are possible. Pri-
vately owned land within national wildlife refuges also may be regulated
through the CMP, as long as the regulations are consistent with the refuge
management plans. The above ITL would help to ensure that coastal-zone-
management laws and regulations are met. The intent of the ITL is to suggest
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the siting of major energy facilities in areas conforming with the state's
coastal policy program. The ITL also notifies lessees of the state's land-
use plans for the Bristol Bay area, as a guide to future planning for develop-
ment and transportation of oil and gas resources.

Information on Areas of Special Biological Sensitivity

Lessees are advised that certain areas are especially valuable for
their concentrations of marine birds, marine mammals, and/or fish.
Lessees are advised that seasonal concentrations of fishes, includ-
ing major salmon streams, and birds and/or marine mammals in the
Izembek and Togiak National Wildlife Refuges, Izembek State Game
Refuge, Walrus Islands and Cape Newenham State Game Sanctuaries,
State Critical Habitat Areas (Egegik, Pilot Point, Cinder River,
Port Heiden, and Port Moller), Port Moller/Herendeen Bay/Bear River
area, Nelson Lagoon, Bechevin Bay, Unimak Pass, Amak Island, Sea
Lion Rocks, and the Shumagin Islands, are identified as areas of
special biological sensitivity. Other areas of special biological
sensitivity include Moffett Lagoon, Big Lagoon, Hook Bay, St.
Catherine Cove, and Swanson Lagoon. These areas are among areas of
special biological sensitivity to be considered in the oil-spill-
contingency-plan section of Alaska OCS Order No. 7 and environmental
report requirements of 30 CFR 250.34-3. Lessees are advised that
subject to approval by the State and the Secretary of Commerce,
areas of special biological sensitivity also may be defined by
local coastal management programs. Areas of special biological
sensitivity may also be identified by local and regional organ-
izations, planning offices, village councils, and regional nonprofit
corporations.

Due to the sensitivity and vulnerability of these areas to spilled
oil, special attention will be given to deployment plans and time
requirements on the review of oil-spill-contingency plans. Such
protection should not include dispersant usage unless such usage has
been approved in advance.

Purpose of This Measure: The areas mentioned above are among some of those
identified by federal and state agencies and private-interest groups as
important to the continued well-being of fish, bird, and mammal populations
that use North Aleutian Basin marine habitats.

Regionally important seabird populations nest and/or migrate in this area, and
important concentrations of several fish species, fur seals, sea otters, sea
lions, and endangered whales also are found here.

Recognition of such regionally important wildlife-concentration areas in oil-
spill-contingency plans could significantly reduce oil-spill risks to these
populations if such awareness resulted in implementation of special pre-
cautions in their vicinity.

Information on Bering Sea Biological Task Force

In the enforcement of the Protection of Biological Resources stip-
ulation, the Regional Supervisor, Field Operations (RSF0), will
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receive recommendations from a Bering Sea Biological Task Force
(BTF) composed of designated representatives of the MMS, the U.S.
Fish and Wildlife Service, the National Marine Fisheries Service,
and the Environmental Protection Agency. (Before making recommen-
dations to the RSFO, the Bering Sea BTF should consult with repre-
sentatives of the State of Alaska and local communities that can
contribute to biological evaluations.) The RSFO will consult with
the Bering Sea BTF on the conduct of biological surveys by lessees,
and the appropriate course of action after surveys have been con-
ducted.

Purpose of This Measure: The BTF's for the Beaufort Sea, Diapir Field, and
Bering Sea have proven helpful in providing recommendations concerning bio-
logical resources to the Regional Supervisor. These recommendations should
provide for better decisionmaking concerning biological resources and an
increased protection from possible adverse effects.

Information on Bird and Marine Mammal Protection

Lessees are advised that during the conduct of all activities
related to leases issued as a result of this lease sale, the lessee
and its agents, contractors, and subcontractors will be subject to,
among others, the provisions of the Marine Mammal Protection Act of
1972, as amended; the Endangered Species Act of 1973, as amended;
and International Treaties.

Lessees and their contractors should be aware that disturbance of
wildlife could be determined to constitute harm or harassment and
thereby be in violation of existing laws. With respect to endan-
gered species, disturbance could be determined to constitute a
"taking” and be in violation of the Endangered Species Act. Under
the Endangered Species Act, the term "take'" has been defined to mean
"harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or
collect, or to attempt to engage in any such conduct." Violations
under these acts and treaties should be reported to the National
Marine Fisheries Service (NMFS) or the U.S. Fish and Wildlife
Service (FWS), as appropriate.

Of particular concern is disturbance at major wildlife-concentration
areas including bird colonies, marine mammal haulout and breeding
areas, and wildlife refuges and parks. Maps locating major wild-
life-concentration areas in the vicinity of the 1lease area are
available from the Regional Supervisor, Field Operations (RSFO).
Lessees are also encouraged to confer with the FWS and the NMFS in
planning transportation routes between support bases and lease-
holdings.

Behavioral disturbance of most birds and mammals found in or near
the lease area would be unlikely if aircraft and vessels maintained
at least a l-mile horizontal distance from known or observed wild-
life-concentration areas, such as bird colonies and marine mammal
haulout and breeding areas. Therefore, unless more restrictive
distance or routing requirements have been specified by the RSFO, or
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other resource agencies, it is recommended that aircraft and vessels
operated by lessees or their contractors maintain at least a l-mile
horizontal distance from known or observed wildlife concentrations.

For the protection of endangered whales and marine mammals through-
out the lease area, operators of fixed-wing aircraft or helicopters
should maintain a 1,500-foot altitude when in transit between
support bases and exploration sites; and lessees and their contrac-
tors are encouraged to reduce, minimize, or reroute trips to and
from the leasehold by aircraft, tugs, barges, supply ships, hover-
craft, or other self-propelled surface vessels when endangered
whales are likely to be in the area. Information on general loca-
tions of endangered whales is available from the RSFO.

The distance and altitude herein recommended to avoid disturbance to
wildlife is advisory and does not preclude other agency rules or
regulations. Human safety will take precedence at all times over
these provisions.

Purpose of This Measure: Conformance by lessees with the recommendations
described above would help to ensure that behavioral disturbance of wildlife,
particularly at known concentration areas, would be reduced. The North
Aleutian Basin is an important habitat for endangered and nonendangered marine
mammals and marine birds and waterfowl. Of particular concern are: (1)
Unimak Pass (marine birds, waterfowl, fur seals, cetaceans); (2) gray whale
spring and fall migratory routes and concentration areas; (3) other endangered
whale species (right, blue, humpback, sperm, fin, sei) throughout the lease
sale area during the summer and during the spring and fall migratory periods;
(4) Amak Island sea lion rookery; (5) walrus haulouts on Round Island and Cape
Seniavin; (6) seabird colonies in the Aleutian Islands and Bristol Bay areas;
(7) waterfowl-staging areas in Izembek and Nelson Lagoons and Capes Newenham
and Peirce; and (8) areas identified in ITL's on Areas of Special Biological
Sensitivity. Compliance with this measure could substantially reduce disturb-
ance and possible injury or mortality of marine birds, seals, sea lions, sea
otters, and cetaceans from industrial activities. Block-specific requirements
may be made by the RSFO, as appropriate. Appropriate authorities may issue
more specific regulations under existing legislation that could further reduce
behavioral disturbance to wildlife.

Information on Endangered Whales (Noise Disturbance)

Lessees are advised that the Regional Supervisor, Field Operations
(RSFO0), has the authority and intends to 1limit or suspend any
noise-producing operations, including geophysical surveys, on a
lease whenever endangered whales are near enough to be subject to
noise disturbance from offshore oil and gas activities which would
be likely to result in a "take" situation. Under the Endangered
Species Act, the term '"take" has been defined to mean "harass, harm,
pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to
attempt to engage in any such conduct." A Notice to Lessees has
been issued to specify performance standards before any preliminary
activities may be conducted on a lease.
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Purpose of This Measure: This measure should effectively reduce the risk (low
probability) of endangered whales interacting with preliminary activities in
the North Aleutian Basin. Conformance by lessees with the recommendations
described above would help to ensure that behavioral disturbance of endangered
whales would be reduced, thereby reducing the likelihood of disrupting endan-
gered whale summer or traditional feeding areas, migration routes, or other-
wise interfering with socialization. It also informs lessees that a complete
shutdown of preliminary activities may be required when endangered whales are
observed. Without the measure, there would be a greater chance of a poten-
tially harmful interaction between endangered whales and the offshore oil and
gas activities in the lease area.

Information on Endangered Whales (0il Spills)

Lessees are advised that the Regional Supervisor, Field Operations
(RSFO) has the authority and may 1limit or suspend oil and gas
drilling activities on any lease whenever endangered (especially
gray or right) whales are present and near enough to be subject to
probable oil-spill risks. Exploratory drilling, testing, and other
downhole activities below a predetermined threshold depth, with the
exception of testing through casing, may be prohibited whenever
these whales are in the vicinity of the drilling operation. Such
prohibition would continue until it is determined that the whales
are outside of the zone of probable influence or are no 1longer
subject to likely risk of oil spills, unless the RSFO determines
that continued operations are necessary to prevent a loss of well
control or to ensure human safety.

Purpose of This Measure: This measure should effectively reduce the risk of
endangered whales interacting with preliminary oil and gas activities in the
North Aleutian Basin. Conformance by lessees with the recommendations de-
scribed above would help to ensure that disturbance and displacement of
endangered whales would be reduced, thereby reducing the likelihood of dis-
rupting endangered whale summer or traditional feeding areas, migration
routes, or otherwise interfering with socialization. It also informs lessees
that a complete shutdown of preliminary activities may be required when en-
dangered whales are observed. Without the measure, there would be a greater
chance of a potentially harmful interaction between endangered whales and the
offshore 0il and gas activities in the lease area.

Information on the Aleutian Canada Goose

Lessees are advised that the Aleutian Canada goose (Branta
canadensis leucopareia) is listed as an endangered species by the
U.S. Department of the Interior (16 U.S.C. 1531 et seq.). A poten-
tial for conflict may exist in this region between the onshore-
support facilities of OCS exploration or development and production
activities, and the Aleutian Canada goose. Such conflicts can be
avoided if onshore-support facilities are not located near Chagulak
or Kiliktagik Islands, and aerial-support flight paths maintain a
1,500-foot altitude and vessel traffic a 1-mile distance from
Aleutian Canada goose populations.
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Lessees are advised that the U.S. Fish and Wildlife Service (FWS)
will review all exploration or development and production plans
submitted by the lessee to the Minerals Management Service (MMS).
The FWS may apply certain restrictions to further protect the
Aleutian Canada goose habitats as a result of this review. Lessees
and affected operators should establish regular communication with
the MMS and the FWS., Human safety will take precedence at all
times.

Purpose of This Measure: If this ITL is adopted, it would be unlikely that
the Aleutian Canada goose would be significantly affected by disturbance due
to oil and gas activities., This ITL may reduce risks to the endangered geese
and eliminate certain localized adverse effects on individual geese or small
population segments.

Information on Fairway Designations

Blocks offered for lease may fall in or adjacent to areas that may
be included in fairways, precautionary zones, or traffic-separation
schemes, which may be established, among other reasons, for the
purpose of protecting maritime commerce. Lessees are advised that
the United States may designate necessary fairways through leased
areas pursuant to the Ports and Waterways Safety Act of 1972, as
amended (33 U.S.C. 1221 et seq.).

Purpose of This Measure: U.S. Coast Guard designation of fairways aids in the
protection of maritime commerce through the avoidance of vessel-routing
conflicts and collisions. The Coast Guard has studied vessel-traffic levels
through Unimak Pass and has determined that a traffic-separation scheme is not
necessary at this time. This ITL advises the potential bidders and lessees
that fairways may be established in the future which affect operations on the
leases issued as a result of Sale 92.

Information on Potential Gear Conflict with Commercial Fishing Industry

To reduce potential fishing gear conflicts, the lessees should keep
commercial fishermen in the area advised of plans for seismic
surveys, drilling-rig transport, or other vessel traffic, and
discuss mutually satisfactory ways to avoid fishing-gear conflicts.
Additionally, designations of open-ocean-storage areas for crab pots
are subject to change. Vessels transiting these areas should
operate in such a manner as to prevent loss of these stored crab
pots. Locations of storage areas can be provided by the Alaska
Department of Fish and Game and the North Pacific Fishery Council.
The Minerals Management Service encourages the lessees to use the
0il/Fisheries Group of Alaska to reduce potential conflicts between
the oil and commercial fishing industries.

Purpose of This Measure: Communication and cooperation between these two
industries operating in the same ocean space should reduce the potential for
conflict. Loss of fixed commercial fishing gear, particularly crab pots, has
been cited repeatedly as a concern by the fishermen of Kodiak and Homer, the
Kodiak OCS Advisory Council, and the Kodiak Island Borough. This ITL recog-
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nizes the potential for similar problems in the North Aleutian Basin and
recommends measures to reduce conflict,

Information on 0il-Spill-Contingency Plans

Lessees are notified that oil-spill-contingency plans are required
under Alaska OCS Order No. 7, pursuant to the authority prescribed
in 30 CFR 250.1i1, 250.34 and 250.43, prior to approval of explora-
tion plans and development and production plans. Furthermore,
lessees are required under 30 CFR 250.34-2 to include in development
and production plans, descriptions of all vessels, pipelines, and
other facilities, and descriptions of all environmental safeguards.
Prior to approval of development and production plans, the Regional
Supervisor, Field Operations (RSFO), will review these items to
determine whether those oil-transportation facilities described,
which are regulated by the Minerals Management Service, can safely
transport oil under expected conditions in the leased area.

Purpose of This Measure: The ITL informs lessees of the Alaska OCS Order No.
7 requirement that oil-spill-contingency plans are required.

c. Effectiveness of Potential Mitigating Measures: The
following are analyses of the effects of the potential proposed mitigating
measures on the resources (biological, social and economic, and others) dis-
cussed in Section IV, This discussion provides an indication of how the
effects discussed for the proposed action would be mitigated if these measures
were adopted. In some cases, a reduction in the level of effects was con-
cluded and is indicated.

(1) Biological Resources:

(a) VFisheries Resources: The potential stipulation on the Protection of
Biological Resources provides a mechanism for identifying and protecting
sensitive populations and habitats that may be located on leased blocks. This
measure would provide protection for some benthic species or prey species and
would thereby provide benefits for some fisheries resources. The Orientation
Program stipulation could reduce the adverse effects of development on fish-
eries resources by informing workers of: (1) the hazards their activities
could pose; and (2) what measures could be taken to avoid potentially adverse
effects. The ITL on Areas of Special Biological Sensitivity stresses that
areas of particular biological importance should be given special considera-
tion in formulating oil-spill-contingency plans. This measure could reduce
overall oil-spill effects by increasing protection in vulnerable areas.

(b) Marine and Coastal Birds: The stipulation on Protection of Biological
Resources provides a mechanism for identifying and protecting sensitive
populations and habitats that may be located on leased blocks. This measure
could provide protection for certain prey species and thereby provide indirect
benefits for some birds. This measure could provide primarily local benefits
to some marine and coastal birds, with the potential for reducing indirect
effects to minor levels. The involvement of the Bering Sea BTF in the imple-
mentation of this stipulation would help to ensure that current, comprehensive
biological information is available to the MMS and that the concerns of other
appropriate agencies are considered.
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If aircraft and vessels maintained the recommended 1,500-foot and l-mile dis-
tances, respectively, from known bird-concentration areas or from concentra-
tions of marine and coastal birds, the ITL on Bird and Marine Mammal Protec-
tion could reduce disturbance of marine and coastal birds from minor to
negligible levels, in most instances.

The ITL on Areas of Special Biological Sensitivity stresses that listed areas
of particular biological importance should be given special consideration in
formulating oil-spill-~contingency plans. Given effective oil-spill-contain-
ment and cleanup techniques, this measure potentially could reduce overall
0il-spill effects from major to moderate and moderate to minor by increasing
protection in vulnerable areas, especially where the probability of oil-spill
contact is comparatively high.

The Orientation Program could impart some general benefit to marine and
coastal birds by informing workers of the hazards their activities could pose
to birds, and by identifying measures that may be taken to avoid most poten-
tially adverse effects.

In conclusion, the above mitigating measures potentially reduce noise and
disturbance effects on marine and coastal birds from minor to negligible. The
potential effects from oil spills could be reduced to minor in most of the
lease area, and to moderate on the northern and southern coasts of the Alaska
Peninsula.

(¢c) Pinnipeds and Sea Otters: Among the suggested mitigating measures, the
Orientation Program and the ITL on Bird and Marine Mammal Protection should
help to minimize air and boat disturbance of marine mammals by informing the
lessees of this concern. Although compliance with air- and boat-traffic
restrictions near haulout areas and marine mammal concentrations is strictly
voluntary, public awareness and compliance with the Marine Mammal Protection
Act and FWS regulations through use of the ITL's could effectively eliminate
most of this type of disturbance.

The stipulation on Protection of Biological Resources provides a mechanism for
identifying and protecting sensitive or unique biological populations and
habitats. The measure protects primarily benthic habitats and associated
fauna that could be important to some marine mammal species. This measure
also may provide local benefits to marine mammals.

The ITL on Areas of Special Biological Sensitivity identifies important marine
mammal habitat areas that would be considered in oil-spill-contingency plans.
This measure potentially reduces oil-spill effects on marine mammals in the
Izembek Lagoon, Nelson Lagoon, Walrus Islands, and Cape Newenham areas.
However, the effectiveness of o0il-spill cleanup and the protection of sensi-
tive areas are completely dependent on favorable weather conditions. The ITL
on Areas of Special Biological Sensitivity would provide little protection for
sea otters, which are widely distributed in nearshore waters along the coasts
of the Alaska Peninsula and Unimak Island.

Fairway designations could reduce o0il-spill risks to marine mammals in the

Unimak Pass area by potentially reducing the chance of tanker collisions with
other vessels in this increasingly busy traffic corridor. The ITL on the
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Bering Sea BTF informs the lessees of the existence of this governmental
interagency group that addresses specific resource problems associated with
0il and gas activities in Bering Sea lease areas. This measure would aid in
identifying environmental problems concerning marine mammals and would help
implement specific environmental protection measures.

In conclusion, the above mitigating measures potentially reduce noise and
disturbance effects on marine mammals from minor to negligible. Potential
0il-spill effects may be reduced somewhat by the above mitigating measures.
However, moderate effects on sea otters are still likely.

(d) Endangered and Threatened Species: The ITL on Bird and Marine Mammal
Protection may reduce risks to endangered cetaceans. It also may eliminate
certain localized effects on individual cetaceans and birds or small popula-
tion segments., In general, however, such a reduction of risk would contribute
only a minor overall benefit to local cetacean and bird populations. This
conclusion is derived because the factors most 1likely to have significant
long-term effects, if any (i.e., overall increment in aircraft- and vessel-
introduced noise), would not necessarily be modified by the proposed ITL on
Bird and Marine Mammal Protection.

The ITL's on Endangered Whales would effectively reduce the risk (due to the
issued NTL's) of endangered whales interacting with offshore o0il and gas
activities in the North Aleutian Basin area. Conformance by lessees would
help to ensure that behavioral disturbances and displacement of endangered
whales would be reduced, thereby reducing the 1likelihood of disrupting or
terminating endangered whale use of summer feeding areas, traditional feeding
areas, and migration routes, or otherwise interfering with socialization.

Without this measure, there would be a greater chance of potentially harmful
endangered whale interaction with offshore oil and gas activities in the lease
area.

The ITL on Areas of Special Biological Sensitivity may reduce risks to endan-
gered whales during their summer feeding period. Although certain localized
effects on individual cetaceans or small population segments may be eliminated
by this measure, the reduction of risk most 1likely would contribute only a
minor overall benefit to the whale population., This conclusion is based upon
findings similar to those expressed for the ITL on Bird and Marine Mammal
Protection. The factors most likely to have significant effects (geophysical,
aircraft, and vessel noise) would not necessarily be modified by this measure.

(e) Nonendangered Cetaceans: The ITL on Bird and Marine Mammal Protection
may reduce risks to nonendangered cetaceans. It also may eliminate certain
localized effects on individual cetaceans or small population segments; but,
in general, such a reduction of risk would contribute only a minor overall
benefit to local cetacean populations. This conclusion is derived because the
factors most 1likely to have significant long-term effects, if any (i.e.,
overall increment in aircraft- and vessel-introduced noise), would not neces-
sarily be modified by the proposed ITL on Bird and Marine Mammal Protection.

The ITL on Areas of Special Biological Sensitivity may reduce risks to non-
endangered cetaceans during their summer feeding period in the vicinity of the
Alaska Peninsula. Although certain localized effects on individual cetaceans
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or population segments may be eliminated by this measure, the reduction of
risk would most likely contribute only a minor overall benefit to the cetacean
population. This conclusion is based upon findings similar to those expressed
for the ITL on Bird and Marine Mammal Protection. The factors most likely to
have significant effects (geophysical, aircraft, and vessel noise) would not
necessarily be modified by this measure.

(2) Social and Economic Systems: The potential miti-
gating measures would not mitigate the proposal's effect on the local economy
or community infrastructure,

(a) Commercial Fishing Industry: Implementation of the Orientation Program
stipulation and the ITL on Potential Gear Conflict with the Commercial Fishing
Industry would assist in preventing potential gear conflicts. Educating
supply-vessel operators and seismic-survey-vessel operators on the various
gear types, fishing areas, and fishing seasons would be the first step toward
reducing or eliminating potential gear conflicts, such as loss of fixed gear
(crab pots and longlines). Greater awareness of these factors and of the
potential for conflict could lead to better planning and coordination of
oil-industry-vessel operations in order to prevent conflicts.

Implementation of the Wellhead and Pipeline Requirements stipulation would
reduce only slightly the already low risk of damage to trawl gear by requiring
lessees to design pipelines and subsea wellheads and abandonments to allow
trawl gear to pass over, and to provide exact locations of such subsea facil-
ities so that fishermen could navigate to avoid them. Even with this stipula-
tion in place, the magnitude of effects would remain negligible.

(b) Subsistence and Sociocultural Systems: The Orientation Program would
provide a positive mitigating effect, in that it would make the workers aware
of the special environmental, social, and cultural values of the regional
residents and the environment. The Orientation Program would help to promote .
an understanding and appreciation of local community values, customs, and
subsistence lifestyles of Alaskans. It also would provide necessary informa-
tion to personnel that could reduce behavioral disturbance to wildlife and
reduce conflict between the commercial fishing industry and the oil and gas
industry.

A Biological Task Force (ITL on Bering Sea BTF) could serve as a means for
local participation when such is considered appropriate by the task force
members (i.e., review of Orientation Program materials).

(3) Other Issues: The potential mitigating measures
would not mitigate the proposal's effects on water quality, air quality, and
terrestrial mammals.

(a) Cultural Resources: The adoption of the potential mitigating measure on
the Protection of Cultural Resources could reduce effects on cultural re-
sources from minor to negligible. This would occur if cultural resources were
detected when examining the hazards~survey results before placement of a plat-
form. The mitigating measure would require the placement of the platform or
pipeline in another location for protection of the resource.
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(b) Transportation Systems: The ITL on Fairway Designations notifies lessees
that fairways may be designated through leased blocks. Designation of
fairways would aid in the protection of maritime commerce through the avoid-
ance of vessel-routing conflicts and collisions, particularly in the Unimak
Pass area. The U.S. Coast Guard is studying vessel-traffic levels through
Unimak Pass to determine if a vessel-traffic-separation scheme 1is necessary.

(c) Land Use: The ITL's concerning Coastal Zone Management and the Bristol
Bay Area Plan, and Areas of Biological Sensitivity, may be useful in guiding
development in areas where land-use effects may be reduced. The Orientation
Program also may provide a minor reduction in risk by educating personnel
about local land uses and preferences.

(d) Coastal Management: The ITL's concerning Coastal Zone Management (the
Alaska CMP) and Areas of Biological Sensitivity could help to alleviate
potential conflicts with CMP policies by guiding development in areas where
effects can be minimized. Several additional stipulations and ITL's relate to
issues addressed in the. coastal-management policies. These benefits generally
complement the objectives of the CMP.

2. Alternative II - No Sale: This alternative equates to cancel-
lation of the proposed lease sale scheduled for early 1986 in the current
5-Year 0CS 0il and Gas Lease Sale Schedule. The opportunity to lease and
eventually produce the estimated 364 MMbbls of oil and 2.62 TCF of gas pro-
jected to be in the proposed lease sale area would be foregone, under the
current 5-Year OCS 01l and Gas Lease Sale Schedule.

3. Alternative III - Delay the Sale: This alternative would delay
the proposed lease sale for a period of 5 years. All development activity
would be expected to occur as described for the proposal (Alternative I).

4, Alternative IV - Alaska Peninsula Deferral: The total area
offered with this alternative would be 1.96 million hectares (853 blocks).
This alternative would defer leasing on 312,397 hectares (137 blocks) in the
area identified for the proposal (Fig. II-3) which are within 40 kilometers of
the Alaska Peninsula. Water depths range from 40 to 100 meters; the majority
of the area has water depths greater than 70 meters. A list of blocks within
the deferral area is available at the MMS Office of Leasing and Environment.
The protection of biological resources along the northern coast of the Alaska
Peninsula was a major concern in the development of this alternative. Areas
of special concern include the Izembek State Game Refuge, the Port Moller
Critical Habitat Area, and the Izembek and Alaska Maritime National Wildlife
Refuges.

The conditional- (unrisked) mean-resource estimates used for Alternative IV
are 331 MMbbls of oil and 2.20 TCF of gas (Table II-1). The marginal prob-
ability for hydrocarbons 1is estimated to be 0.14 for Alternative IV. This
assumes that at least one of the prospects in the North Aleutian Basin has an
economically recoverable accumulation of hydrocarbons. Resource estimates are
conditional based on economically recoverable resources being present in at
least one of the prospects; however, it is not necessary or probable that all
or any specific number of prospects contain accumulations of hydrocarbons.

II-C-19



ALASKA

Location Map

FIGURE 11-3

NORTH ALEUTIAN BASIN
Alaska Peninsula Deferral
(Alternative 1V)

LEGEND

North Aleutian Basin Planning Area

Alternative 1 (Proposal)

Alaska Peninsula Deferral Area
(Alternative 1V)

Source: MMS, Alaska OCS Region, 1984

Bathymetry in Meters



D. Summary and Comparative Analysis of the Alternatives and Possible
Effects: Alternative II (No Sale) would remove the total area proposed for
leasing from further consideration. Therefore, effects identified to occur as
a result of the proposal would not occur. This alternative could perpetuate
the need for imported oil and add to the need for developing alternative-
energy resources.

Alternative III (Delay the Sale) would delay the proposed lease sale for 5
years. Effects analyzed for this alternative could be the same as for Alter-
native I (the proposal), but they would be delayed 5 years. Delay of the sale
for 5 years would permit the City of Akutan, which is located in proximity to
Unalaska, to complete its CMP. Akutan would not experience direct effects
from the lease sale, but rather might be affected if the fishing industry
needed additional moorage. The delay also would provide additional time to
complete ongoing MMS studies and other research. Section IV.D. contains a
list of studies pertaining to the North Aleutian Basin, proposed for the 1986
and 1987 Alaska Regional Environmental Studies and the Social and Economic
Studies Programs.

Table II-2 summarizes the effects of the proposal, the pipeline-transportation
scenario (Alternative I), and the Alaska Peninsula Deferral (Alternative IV)
regarding major topics of concern. Table II-2 does not include a summary of

the effects of the offshore-loading-transportation scenario for Alternative I;

the effects of this transportation scenario are generally the same as those

identified for the pipeline-transportation scenario. The summaries are

presented in tabular form to allow a comparison of the effects of each alter-

native by resource discipline. Terms identifying the levels of effects (i.e.,

negligible, minor, moderate, and major) are defined in Table S-2.

IT1-D-1



Table II-2
Summary and Comparative Analysis of Potential
Effects for Alternatives I and IV
for the North Aleutian Basin (Sale 92)

Alternative I (Proposal)

Alternative IV (Alaska Peninsula Deferral)

Description of the Alternatives

The area offered in this Alternative would be 990
blocks (2.27 million hectares). The conditional-
mean-resource estimate for the area is 364 Mbbls
of oil and 2.62 TCF of gas.

Unalaska and Cold Bay would serve as marine- and
air-support sites, respectively.

011 production would be transferred from one pro-
duction platform to a transshipment terminal at
Balboa Bay via a pipeline across the Port Moller/
Balboa Bay transpeninsula corridor. Gas production
from one platform would be transported via a
pipeline to an LNG plant at Balboa Bay.

The area offered in this Alternative would be
853 blocks (1.96 million hectares). The condi-
tional-resource estimate for the area is 331
MMbbls of oil and 2.20 TICF of gas.

Unalaska and Cold Bay would serve as marine-
and air-support sites, respectively.

0il production would be transferred from one
production platform to a transshipment terminal
at Balboa Bay via a pipeline across the Port
Moller /Balboa Bay transpeninsula corridor.
production from one platform would be trans-
ported via a pipeline to an LNG plant at Balboa
Bay.

Gas

BIOLOGICAL RESOURCES

Fisheries Resources

The combined effects of seismic activity and dis-
charges of drilling fluids, cuttings, and formation
waters on adult salmon would be minor. Only a major
oil spill that contacted and exposed nearshore
areas to lethal concentrations of hydrocarbons when
vulnerable salmon lifestages were concentrated in
those areas is expected to produce a moderate
effect on a regional population. The Port Moller
area, which has major runs of sockeye, chinook,
coho, and chum salmon, has the highest probability
of oil-spill contact. Given salmons' extensive
distributions and numbers in the lease sale area
and Bristol Bay, effects are not expected to

result in a change in the regional population.
Overall effects would be MINOR.

The combined effects of seismic activity and
drilling and production discharges on herring would
be minor. An offshore spill would have a minor
effect on pelagic adults traversing the lease sale
area during spawning migrations. If an oil spill
occurred and contacted nearshore habitats in the
Port Moller or Port Heiden areas while spawning
adult herring, roe, larvae, and juveniles were
present, a major effect could result. If an oil
spill occurred and contacted nearshore habitats
while susceptible lifestages were present, a moder-
ate effect could result for other forage-fish
species. Given the extensive distribution of
herring in the Bristol Bay area and south of the
Alaska Peninsula, localized effects would be MINOR
and would not result in a change in the regional
population.

Localized groups of fishery resources may
experience limited reductions of effects of
seismic activity and drilling and production
discharges. The overall effects of seismic
activity, drilling and production discharges,
and oil spills on localized groups of fishery
resources are not expected to exceed MINOR for
salmon, forage fish, groundfish, and other in-
vertebrates and MAJOR for red king crab

(the same as for the proposal).



Table II-2
Summary and Comparative Analysis of Potential
Effects for Alternatives I and IV
for the North Aleutian Basin (Sale 92)
(Continued)

Alternative I (Proposal)

Alternative IV (Alaska Peninsula Deferral)

The combined effect of selsmic activity and
drilling and production discharges on ground-
fish would be minor. Only a major oil spill
that contacted and exposed nearshore areas to
lethal concentrations of hydrocarbons would be
- expected to produce a moderate effect on one
or more regional populations of groundfish.

In such an event, reduced stocks of pollock,
halibut, and yellowfin sole could be partic-
ularly vulnerable to moderate effects. Given
the extensive distributions of groundfish,
localized effects would not result in a change
in regional populations. Overall effects
would be MINOR.

The combined effects of seismic activity and
drilling and production discharges on red king crab
would be minor. An offshore or nearshore oil spill
would have a major effect on the depressed regional
red king crab population. Overall effects would be
MAJOR.

The combined effects of seismic activity and
drilling and production discharges on other inver-
tebrates would be minor. Only a major oil spill
that contacted and exposed nearshore areas to
lethal concentrations of hydrocarbons when vulner-
able lifestages were concentrated in those areas is
expected to produce a moderate effect on other
invertebrates. Given the extensive distributions
of invertebrates, localized effects would not
result in a change in regional populations.
all effects would be MINOR.

Over-

Marine and Coastal Birds

Throughout most of the lease area or associated
potentially affected areas, the effect of this
lease sale on regional populations of marine and
coastal birds 1s expected to be MODERATE. However,
i1f a spill entered the areas surrounding a

major seabird-nesting colony in the Shumagin
Islands in summer, or heavily used waterfowl
staging area (Izembek and Nelson Lagoons) in spring
or fall, MAJOR effects could occur. Effects in
northern Bristol Bay would be NEGLIGIBLE, and in
pelagic areas MINOR effects could result. Dis-
turbance effects are likely to be MINOR throughout
most of the region, but in Izembek and Nelson
Lagoons the potential for MODERATE disturbance
effects exists in spring and fall.

Pinnipeds and Sea Otters

Sea otters would be the species at greatest risk as
a result of the proposal. Sea otters would be
likely to suffer direct mortality from oil-spill
contact and be adversely affected by a local
reduction in avalilable food sources. If an oil
spill contacted the nearshore area along the Alaska
Peninsula, particularly Port Moller, several
hundred sea otters could be killed. Considering
the low reproductive rate and slow dispersal to
available habitats, this loss would have a MODERATE

Removal of potential splll sites farther off-
shore under this alternative would decrease the
probability of oil contact with birds in
coastal habitats. Major effects still could
occur if oil entered lagoons in spring or fall,
and moderate effects could occur in inshore
areas in summer; but the likelihood of such an
occurrence Is reduced under this alternative.
Overall effects of the lease sale would be
MODERATE in lagoons and MINOR in inshore areas.
Elsewhere, there would be no change from the
proposal. In sum, the adverse effects under
this alternative are expected to be MINOR,

0il spills and noise and disturbance effects on
marine mammals as a result of this alternative
are likely to be minor. 0il-spill risks to sea
otter concentrations along the northern coast
of the Alaska Peninsula could be significantly
reduced, particularly in the Port Moller area.
The oil-spill effects on sea otters and pinni-
peds, other than fur seals, would be MINOR;
effects on fur seals could be MODERATE (the
same as for the proposal).



Table II-2
Summary and Comparative Analysis of Potential
Effects for Alternatives I and IV
for the North Aleutian Basin (Sale 92)
(Continued)

Alternative I (Proposal)

Alternative IV (Alaska Peninsula Deferral)

effect on the northern peninsula regional sea otter
population. Few pinnipeds other than fur seals are
likely to be seriously affected. As a result, the
effects on other pinnipeds are likely to be MINOR.
However, MODERATE effects on fur seals could occur
if several thousand seals were contaminated from a
possible oil spill associated with the assumed
tanker traffic from Balboa Bay on the southern side
of the Alaska Peninsula.

Nolse and disturbances resulting from the proposal
would most likely affect harbor seals inhabiting
breeding and haulout areas in the Izembek Lagoon,
Nelson Lagoon, Bechevin Bay, Port Moller, and Port
Heliden areas, while sea lions and walrus may be
disturbed at breeding sites on Amak Island. Due to
the transitory and brief nature of disturbances,
the effects would likely be MINOR. Overall effects
on sea otters and fur seals would be MODERATE, and
effects on other pinnipeds would be MINOR.

Endangered and Threatened Species

Events and actions associated with the proposal
that may affect endangered cetaceans include oil
spills, noise, and disturbances from geophysical
seismic surveys, aircraft and vessel traffic, and
mobile drilling units. These actions may result in
*flight" behavior, deflection of migratory routes,
temporary loss of baleen-filtering efficiency, loss
or deterioration of habitat and indirect temporary
change of prey species. These effects would most
likely be temporary in nature and could be more
extensive during migratory and summer feeding
periods. Effects on bowhead, blue, sei, and sperm
whales would be NEGLIGIBLE, because these species
infrequently enter the proposed lease sale area.
Effects on gray, fin, right, and humpback whales
would be MINOR.

Effects on endangered birds (short-tailed albatross

and peregrine falcon) are expected to be
NEGLIGIBLE.

Nonendangered Cetaceans

The effect of the proposal on nonendangered
cetaceans is expected to be MINOR. Due to broad
distributions, seasonal use, and the low probabil-
ity of o1l spills, it is unlikely that oil spills
would contact high population levels of cetaceans,
If an interaction occurred, it is unlikely that
cetaceans frequenting the area would be signifi-
cantly adversely affected. Noise and disturbances
associated with the proposal may affect cetaceans;
however, the short-term responses are not expected
to preclude successful migration or disrupt use of
species feeding areas.

Noise and disturbance resulting from this
alternative would most likely affect harbor
seals inhabiting breeding areas along the
northern coast of the Alaska Peninsula, while
sea lions and walrus also may be disturbed at
breeding and haulout sites. However, the
effects on marine mammals are likely to be
MINOR (the same as for the proposal).

This alternative would result in some reduc-
tions of oil-spill risks and noise disturbance
on endangered species and their habitats.
Effects resulting from this alternative are
expected to be NEGLIGIBLE for bowhead, sei,
sperm and blue whales and MINOR for the gray,
right, fin and humpback whales. Risks to these
whales would not be strongly reduced by imple-
mentation of this alternative because not all
spill points providing the highest probability
of contact would be deleted.

Due to thelr low use of this area, potential
effects on endangered and threatened birds
would be the same as for the proposal--~
NEGLIGIBLE.

This alternative would result in a reduction of
0il-spill risks and noise disturbance on non-
endangered cetaceans using this area, Effects
of this alternative are expected to be reduced
from minor, under the proposal, to NEGLIGIBLE.



Table II-2
Summary and Comparative Analysis of Potential
Effects for Alternatives I and IV
for the North Aleutian Basin (Sale 92)
(Continued)

Alternative I (Proposal)

Alternative IV (Alaska Peninsula Deferral)

SOCIAL AND ECONOMIC SYSTEMS

Commercial Fishing Industry

Loss of harvest through foreclosure of fishing
areas by offshore facilities (platforms and pipe-
lines) would be NEGLIGIBLE because the maximum pro-
jected space/catch loss does not exceed 2 percent
for any of the fisheries. Crab-pot loss due to
vessel traffic is expected to be NEGLIGIBLE.

Damage to drift-net, purse-seine, longline,

and trawl gear is expected to be NEGLIGIBLE.

Unless a major oil spill hit a concentrated fishing
area, which is unlikely, the effects on the com-
mercial salmon, herring, and groundfish fisheries
would be MINOR. Effects on the red king crab
fishery would be MAJOR.

Local Economy

Effects on the local economy are expected to be
MINOR. The projected increase in employment oppor-
tunities would not decrease joblessness in the
affected community. However, because petroleum-
industry jobs generally pay well, it is pos-

sible that average incomes would be increased as a
result of the lease sale.

Community Infrastructure

Population increases resulting from the operation

of a marine-support base in Unalaska would have a

NEGLIGIBLE effect on all services and facilities.

0CS-generated service demands would account for 5

percent or less of the total demand on any service
or facility over the life of the project.

OCS air-support operations in Cold Bay would have a
NEGLIGIBLE effect on all community services.
Demands from OCS activities would be offset by
decreased usage resulting from population declines
attributed to a contraction of traditional FAA,
military, and communication functions. The water-
and sewage-treatment systems would require up-
grading to meet minimal standards; however, this
would be required even in the absence of OCS activ-
ities.

Subsistence-Use Patterns

Effects. from the proposal on subsistence-use pat-
terns in Unalaska, Cold Bay, and the Bristol Bay
region as a whole would be NEGLIGIBLE.

The proposal would contribute only marginally to
changes in subsistence-use patterns among the pop-
ulation of Unalaska, compared to the increased com-
petition for scarce subsistence resources produced
by the extensive growth of the groundfish-pro-~
cessing industry.

Subsistence~use patterns in Cold Bay are not ex-
pected to undergo material change from those
brought about by the normal growth of the commu-
nity because of the relative abundance of local
resources, combined with the limited subsistence
practices carried out in the community.

The Alaska Peninsula deferral would reduce the
likelihood of oil spills contacting salmon and
herring fisheries. The deferral would not
appreciably reduce other effects on the fish-
eries. Overall effects on fisheries would
remain the same as for the proposal. The
effects on the commercial salmon, herring, and
groundfish fishery would be MINOR. Effects on
the red king crab fishery would be MAJOR.

The local economic effects would be approxi-
mately the same as for the proposal, MINOR.
Because the level of exploration and develop-
ment and production activity is generally the
same for this alternative as for the proposal,
the associated employment and other economic
effects would be the same.

The effects on the community infrastructure of
Unalaska and Cold Bay would generally be the
same as for the proposal.

This alternative encompasses the same develop-
ment scenario as the proposal, thus producing
comparable levels of population growth and
development activity. Because of this, effects
on subsistence-use patterns at Unalaska and
Cold Bay and in the Bristol Bay region gener-
ally would be the same as for the proposal--~
NEGLIGIBLE. Placement of lease blocks farther
offshore of the Alaska Peninsula (by deferring
certain nearshore blocks) offers the potential
for reducing the risk to nearshore subsistence
resources and habitats. The deferral of the
nearshore blocks deletes a considerable amount
of o0il-spill risk to shoreline areas.



Table II-2
Summary and Comparative Analysis of Potential
Effects for Alternatives I and IV
for the North Aleutian Basin (Sale 92)
(Continued)

Alternative I (Proposal)

Alternative IV (Alaska Peninsula Deferral)

Within the Bristol Bay region and the lower Alaska
Peninsula subregion, subsistence-use patterns are
much less likely to be directly affected by the
lease sale (from population pressure or oil-spill
risk) than indirectly affected should an oil-spill
event cause a major reduction or closure of the
Bristol Bay or Alaska Peninsula commercial salmon
fisheries for fear of producing a tainted product
for market. Thus, effects on subsistence-use
patterns in the Bristol Bay region would be less
the result of effects on subsistence resources for
everyone than the result of the effects on the
means to acquire them or satisfy other economic
requirements for those commercial fishermen,

families, or villages that are more marginal to the

salmon fishery than the norm, because of technological

and/or cultural reasons.

Sociocultural Systems

In Unalaska, Cold Bay, and the Bristol Bay region
as a whole, effects on sociocultural systems would
be NEGLIGIBLE, MINOR effects on sociocultural
systems are possible in Sand Point.

Effects of the lease sale on the sociocultural
systems of Unalaska are expected to be minimal com-
pared to the effects of growth conditions expected
to be created by groundfish-oriented industrial
development.

In Cold Bay, the character of the population
associated with lease-sale activities would be
compatible with sociocultural systems of the com-
munity. The population growth would be marginal
. and easily absorbed into the community with mini-
mal disruption.

In the Bristol Bay region as a whole, indirect
effects of oil-spill incidents felt by the marginal
commercial /subsistence fishermen are anticipated

to create temporary disruption to the kinship
structure, values and orientations toward fishing
as a livelihood, and possibly cause some outmigra-
tion. Siting a terminal in Balboa Bay could
intensify changes in the social organization of
Sand Point due to fisheries-induced population
growth, creating a more diversified and stratified
community as well as a decrease in the ability
among the population to depend on the kinship
structure for a support network. The current trend
towards displacement of cultural values and
orientations also is expected to continue as the

" population grows and more employment opportunities
become available.

Levels of population growth and industrial
activity under Alternative IV are comparable
with the proposal and would result in similar
effects. Removal of lease sale blocks farther
offshore of the Alaska Peninsula would make no
substantial reduction in potential effects on
subsistence-use patterns and therefore would do
little to reduce social, cultural or political
effects generated by reduced effects on sub-
sistence resources. The removal of blocks,
however, should reduce the fear of potential
effects on sociocultural systems generally em-
braced by residents of the Bristol Bay region.
Political effects on regional community
associations, such as the Bristol Bay Native
Association, the Aleutian-Pribilof Islands
Association, and the several coastal resource
service areas, may be reduced,

OTHER 1SSUES

Water Quality

Anchoring of exploration and production drilling
rigs and entrenchment of pipelines would increase
turbidity only temporarily over a limited area.

Platform discharges of drilling fluids during ex-

ploration and production would temporarily con-
taminate less than 1 square kilometer. Production,
but not exploratory, discharge would continue

The level of oil industry activity would
generally be comparable with that discussed for
the proposal. Therefore, water-quality effects
would be the same as for the proposal, MINOR,

excegt that drilling discharges would not occur
in the deferred blocks, and oil-spill risks to
the deferred area would be reduced.
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Summary and Comparative Analysis of Potential
Effects for Alternatives I and IV
for the North Aleutian Basin (Sale 92)
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Alternative I (Proposal)

Alternative IV (Alaska Peninsula Deferral)

intermittently over several years. The projected
oil spill of 1,000 barrels or greater could
significantly, but temporarily, increase water-
column hydrocarbon concentrations over several
hundred kilometers. Water-quality effects would be
characterized as MINOR.

Air Quality

Effects on air quality from activities in the pro-
posal are expected to be MINOR. In all 1likelihood,
emissions from offshore operations, even during
peak production, would be well below air-
quality-analysis exemption levels. Operation of a
terminal at Balboa Bay would require emission-
control technology to meet federal ambient-air-
quality and Class II Prevention of Significant
Deterioration Standards.

Cultural Resources

Within the proposed lease sale area, it is
improbable that cultural sites would be discovered,
since recent bathymetric information indicates that
the sale area was not emergent and could not have
been inhabited by man.

Onshore cultural resources could be indirectly
affected by oil spills, should cleanup efforts
involve the use of heavy equipment over areas con-
taining archeological sites or other cultural
resources. Areas of cultural significance adjacent
to the proposed sale area have a less-than-10-
percent probability of being contacted by an oil
spill. Also, population increases associated with
oil-development activities could result in the dis-
turbance of cultural sites. The aggregate effect
of all factors on the area's cultural resources
would be MINOR.

Transportation Systems

Given the current undeveloped state of the Balboa
Bay area's transportation structure, the effects of
activities associated with the proposal would be
MAJOR.

Due to low traffic volumes generated by the pro-
posal, supply traffic through Unimak Pass would be
considered a minor portion of the overall Unimak
Pass traffic. During the development phase, six to
seven barges per year would be expected to trans-
port goods through Unimak Pass.

Total aircraft operations during peak development
could range between 650 and 700 operations per
month, a sevenfold increase over current activ-
ity. Activity of this nature would have a major
effect on existing facilities because they are cur-
rently inadequate to handle this level of activity.

Effects on Unalaska are anticipated to be MODERATE.

The level of oil industry activities would be
similar to that discussed for the proposal.

Therefore, the effects on air quality would be
the same as discussed for the proposal--MINOR.

The level of oil industry activities would be
similar to that discussed for the proposal.

Therefore, the effects on cultural resources
would be the same as for the proposal--MINOR.

The level of oil industry activity would be
similar to that discussed for the proposal.
Therefore, the effects on transportation
systems would be the same.
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Alternative I (Proposal)

Alternative IV (Alaska Peninsula Deferral)

Land Use

The effects on land use in Unalaska and Cold Bay as
a result of industrial and residential demands
would be MINOR. Because only two production plat-
forms are envisioned, existing support facilities
in Unalaska and Cold Bay could be utilized with
minimum modifications.

Development of an oil pipeline between Port Moller
and Balboa Bay, on the Alaska Peninsula, would
conform with the preferred transportation corridor
identified in the Bristol Bay Regional Management
Plan; however, pipeline development would have a
MAJOR effect on the area's wilderness values.

Coastal Management

The potential exists for conflict with several
habitat and facility-siting policies. Habitat
policies usually are most affected by potential oil
spills. Potential conflicts with facility-siting
policies also result from possible oil spills, but
the loss of wilderness and the filling of wetlands
also are sources of potential conflict. Potential
MODERATE conflicts with coastal management are
possible.

Terrestrial Mammals

Neither brown bear nor caribou are likely to be
substantially affected by offshore OCS activities,
although any spilled oil reaching beaches could
affect animals foraging there. Disturbance, habi-
tat degradation, and elevated mortality are the
principal types of adverse effects of onshore
activities that could cause terrestrial mammal
populations to decline in abundance and distribu-
tion. Interruption of movements between critical
seasonal-use areas, and disturbance while animals
are occupying such areas, are the most likely
causes of adverse effects. However, because of the
distribution of brown bear and caribou, and
seasonal-use areas and projected development,
effects are likely to be quite localized and of
MINOR importance.

Effects on land uses in Unalaska and Cold Bay, and
along the proposed pipeline route would be sub-
stantially the same as for the proposal because
the level of industrial activity and population
growth would remain the same.

Deferral of blocks within 40 kilometers of the
Alaska Peninsula lessens conflicts with the
policies for lagoon and estuarine habitats.
Effects associated with the construction and
operation of the pipeline and transshipment
terminal would not change with this alterna-
tive. Potential conflicts with coastal
management policies are reduced to MINOR.

The transportation scenario for Alternative IV
revolves around the onshore support activities
and the transpeninsula-pipeline corridor, which
are the same as those identified for the pro-
posal. Because of this, the effects of this
alternative on terrestrial mammal populations
would be the same as for the proposal--MINOR.






I1I. DESCRIPTION OF THE AFFECTED ENVIRONMENT

A, Physical Considerations

The use of '"continental shelf,” "slope," and similar references in

this document is strictly for description of physiographic provinces and for
analytical purposes. Such references have no legal significance under domes-
tic or international law.

1. Environmental Geology:

a, Physiography: Onshore areas along the Aleutian Chain and
the Alaska Peninsula are characterized by rugged volcanic peaks with inter-
mittent areas of rolling topography. Numerous indented bays and small islands
are located along the coastline. Many of the islands have wave-cut platforms
up to 183 meters above the present sea level.

Of fshore, the seafloor within the proposed lease area is extremely flat and
shallow. Water depths are generally less than 100 meters.

b. Geologic Setting: Three major structural features have
been identified within this proposed lease sale area. Two are the sediment-
filled Amak and Bristol Bay Basins; the third is a basement ridge that extends
offshore from the Black Hills region of the Alaska Peninsula (Fig. III-1).

The Bristol Bay Basin is a structural depression that underlies much of the
northern side of the Alaska Peninsula and extends offshore in a southwestward
direction. The basin's sedimentary section is composed mostly of Cenozoic
sediments that are more than 6,000 meters thick. The offshore area of this
feature is approximately 21,750 square kilometers. Eighty (80) percent of it
lies offshore in water depths less than 60 meters (Marlow et al., 1980).

The Amak Basin, located just north of Unimak Island, is a gentle coastal sag
beneath the flat southern shelf, This elongated sediment-~filled trough has a
westward-trend parallel to the Black Hills ridge. The main center of deposi-
tion is circular in shape and filled with more than 4 kilometers of sediment.
The sediments within the basin are flat-lying or with a very gentle dip.
Folding and high-angle faulting have offset the strata along the flanks of the
Black Hills ridge.

The Black Hills ridge is an offshore extension of the Black Hills structural
high near the western end of the Alaska Peninsula. The ridge extends at least
as far west as 166°W longitude. Near 167°W longitude, the Black Hills and the
Pribilof ridges appear to connect in the form of a basement saddle (Marlow et
al., 1982). Onshore exposures and dredge samples along the continental margin
indicate that the Black Hills structural high is composed of arkosic to lithic
sandstones of late Jurassic age. The northern flank is downfaulted, forming
the southern edge of the Bristol Bay Basin.

A more detailed description of the regional geologic setting discussed above

can be found in Marlow et al. (1979); Dames and Moore (1980); Marlow et al.
(1980); and Marlow and Cooper (1984).
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c. Earthquakes and Related Hazards: The eastern Aleutian
Islands and the Alaska Peninsula are located in one of the world's most active
seismic zones. The Aleutian trench, which borders this area to the south, is
the site of the subduction zone between the Pacific and North American plates.
Most of the energy accumulated as a result of this convergence is released
during great earthquakes (Kelleher, 1970; Sykes, 1971; Pulpan and Kienle,
1980). Earthquakes with magnitudes between 7 and 8 (Richter scale) have been
recorded along the Alaska Peninsula; several between magnitudes 6 and 7 have
been recorded within the proposed lease area.

A more detailed discussion of the earthquake hazards to onshore and offshore
oil development is contained in the St. George Basin (Sale 70) FEIS, which is
incorporated herein by reference. Other references include Meyer (1976);
Davies and Jacob (1980); House et al. (1980); and Davies (1981).

Shallow Faulting: 1In the southwestern portion of the lease area, Hoose et al.
(1984) mapped an eastward extension of the St. George graben system. This
feature, called the North Amak fault zone, is indicated by a. 30-kilometer-
wide, east-west-trending zone consisting of numerous parallel and subparallel
normal-surface and subsurface faults. Many can be traced for up to 16 kilo-
meters.

Hoose et al. (1984) indicate that all surface faults are growth faults., Any
indication of the faults' presence on the seafloor surface is characterized by
sags rather than by abrupt scarps. This is attributed to the unconsolidated
nature of the Holocene sediment and the vigorous seafloor erosion taking place
on the shelf,

Subsurface faults terminate at depths ranging between 30 and 290 meters below
the seafloor surface; some can be classified as growth faults,

All shallow faults mapped within this area have an offset greater than 5
meters. Because of recent seismicity and seafloor expression, certain faults
should be considered active. Between 1957 and 1978, most of the 38 shallow-
focus earthquakes (up to 5.7 magnitude) detected in the St. George Basin/North
Aleutian Shelf region occurred within the North Amak fault zone.

In early 1984, the Minerals Management Service released an MMS map series
(84-004) on the North Aleutian Shelf (for more detailed information and
location of the faults discussed in this section, refer to that series). The
map showing acoustic anomalies and faults is by Hoose and Ashenfelter (1984);
scale is 1:250,000.

Tsunamis and Seiches: Because of the high probability of major earthquakes
occurring in this region, there is a strong possibility that such events could
generate regional tsunamis offshore or seiches along the steep, indented
coastlines of the Alaska Peninsula and the Aleutian Islands. A complete
description of these hazards can be found in the St. George Basin (Sale 70)
FEIS (USDOI, MMS, 1982, pp. III-4 and III-5).

Volcanoes: The southern boundary of this proposed lease area is one of the
most active volcanic areas in the world. Coats (1950) listed 25 active
volcanoes on the Aleutian Islands and 11 on the Alaska Peninsula. Aleutian
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volcanoes can be highly explosive; their lavas have a high silica content and
high viscosities. Several, such as Mt. Makushin on Unalaska Island and the
Okmok Caldera on Umnak Island, erupted explosively during the Holocene epoch.

A more detailed description of the volcanic activity summarized above can be
found in the St. George Basin (Sale 70) FEIS; Marlow et al. (1979); Cooper et
al. (1982); and Marlow et al. (1982).

d. Sediments: The shelf-surface sediments in this lease area
consist mostly of coarse-grain sand near the shoreline to finer-grain sand in
areas of greater water depth. Grain-size sorting can be described as moder-
ately poorly sorted to extremely poorly sorted for most of the proposed lease
area (Sharma, 1979).

The primary sources for today's surface sediments are thought to be the runoff
from major rivers draining into the southeastern Bering Sea and shoreline
erosion. Some portion of the shelf sediment is relict material deposited
during lower stands of sea level (Sharma, 1979).

A description of the Holocene sediments for the southern portion of the
proposed lease area and an isopach map can be found in a Geological Survey
open-file report (Hoose et al., 1984).

Bedforms: Hoose et al. (1984) identified four types of current-generated
bedforms in the nearshore portion south of 56°30'N latitude. These features
are scour depressions, small ripple marks, mega-ripples, and sediment waves.

The scour depressions appear as flat-floored troughs recessed up to 2 meters
below the seafloor and bounded by steep walls. Coarse-lag deposits cover the
bottoms. These features usually occur in small zones (three or more depres-
sions) or in extensive scour zones that cover up to 600 square kilometers.
The individual width of each scour ranges between 5 and 300 meters, and they
tend to run parallel to each other.

Small ripple marks can be found in the coarse sediment on the floors of the
scour depressions. These features have straight crests and wavelengths of
approximately 1 meter.

Mega-ripples, with wavelengths ranging from 9 to 25 meters, occur on the sea-
floor outside of the scour depressions. The dominant trend of these ripples
is approximately at right angles to the scour-depression trend.

Sediment waves have been identified in only one location in the southern
portion of the lease area. They are rather large features, with a height from
crest to trough of up to 3.7 meters.

A detatled description of the features described in this section and maps
showing their locations can be found in Hoose et al. (1984).

Gas-Charged Sediments: Acoustic anomalies, which may represent gas-charged
sediment, have been identified in all parts of the proposed lease area south
of 56°30'N latitude. Most of the anomalies occur within 7 to 25 meters of the
seafloor; however, several occur as deep as 60 meters. The largest anomalies
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occur near the 56°30'N latitude. These anomalies are centered over depres-
sions in the pre-Holocene surface that are related to low sea-level still-
stands at the end of the Pleistocene. Several acoustic anomalies have been
identified near faults. However, it is not clear to Hoose et al. (1984)
whether these anomalies are caused by biogenic gas or by thermogenic gas that
migrated upward along the faults.

2, Meteorological Conditions: Climatically, the southeastern
Bering Sea is classified as polar-oceanic (Overland, 1981). The Bering Sea is
alternately affected by arctic and continental air masses during the winter
and maritime air masses during the summer. An important factor in the clima-
tology of the Bering Sea is the frequency and seasonal change in position and
tracks of storm centers across the Bering Sea and the northern Gulf of Alaska.
Overland and Pease (1981) identified two primary storm tracks. In winter,
storms generally move along the Aleutian Islands and into the northern Gulf of
Alaska, During summer, the primary track is along the Aleutians, curving
northward into the northern Bering Sea. The seasonal change in mean position
of the Aleutian low-pressure system usually results in three to four storms
per month occurring over the southeastern Bering Sea in summer and increasing
to four or five storms per month in winter. Winter storms generally are more
intense (Overland, 1981).

Average annual precipitation in the North Aleutian Basin varies from 50 to 100
centimeters. During the winter months, 25 to 35 percent of the total observa-
tions report precipitation, with 60 to 80 percent of these reporting snow.
Fifteen (15) to 20 percent of the summer ohservations report precipitation.
Temperatures in the planning area range from -2°C in February and March to
approximately 10°C in August. Observed windspeeds and directions vary sea-
sonally from winter to summer, as is the case in the St. George Basin. Mean
winter (generally October-April) windspeeds in the planning area range from 16
to 20 knots from the southeast to northeast, with the highest mean speeds
occurring in November through February. Mean speeds fall slightly during
summer to the 10- to 16-knot range, and directions vary from the southeast to
west. Windspeeds greater than 34 knots occur in less than 10 percent of all
observations from the area and are more frequent (less than 5%) in summer than
in winter. Table III-1 gives the annual average weather for selected report-
ing stations bracketing the North Aleutian Basin Planning Area. The occur-
rence of fog and reduced visibility is reported in less than 10 percent of the
October-to-March observations. This percentage increases to 20 to 30 percent
in July and August. The frequency of occurrence of fog, smoke and haze, and
blowing snow for selected stations in the North Aleutian Shelf area is shown
in Table III-2,

3. Physical Oceanography: The oceanographic composition of the
eastern Bering Sea has been studied by many investigators. The vertical and
circulation structures of the eastern Bering Sea shelf vary across the shelf
but can be used to divide the shelf into three regions (Kinder and Schumacher,
198la). These regions, or domains, closely correspond to shelf depths of less
than 50 meters (coastal, or inner-shelf, domain); depths between 50 and 100
meters (middle-shelf domain); and depths between 100 meters and the shelf
break (outer-shelf domain). Seaward of the shelf break, there is a fourth
domain, noted as the oceanic domain. Each domain is separated from the next
by a frontal region. The inner front, separating the coastal and middle
domains, 1is approximately 10 kilometers wide and generally follows the 50-
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Table ITI-1
Annual Average Weather for Stations Bracketing
the North Aleutian Basin Area

Cape Newenham Port Moller Driftwood Bay

Mean Temperature

Min (°C) . -1.7 -2.9 -0.7

Max (°C) 2.8 5.5 6.3
Precipitation (centimeters)

Total (Rain and Snow) 95 110 52

Snowfall 205 234 178
Prevailing Surface Winds (knots)

Direction and Mean Speed N 9.8 S 8.7 NW 8.3

Fastest Direction and Speed E 60 S 55 WSW 55
Source: Wise and Searby, 1977.

Table IT1I-2

Weather Frequency for Stations in the
North Aleutian Basin Area

Cape Newenham Port Moller Driftwood Bay

Precipitation :

(Total Percent of Time) 27.2 22.0 16.9
Rain 14.9 11.8 8.9
Freezing Rain 0.2 0.2 0.1
Snow/Sleet 12.8 10.0 7.9

Poor Visibility

(Total Percent of Time) 28.6 24.4 26.8
Fog 26.1 24,4 26.8
Smoke /Haze - 0.1 0.4
Blowing Snow 4.0 2.9 4.0

Source: Wise and Searby, 1977.



meter isobath. The middle front, separating the middle shelf from the outer
shelf, and the shelf-break front, between the outer shelf and the oceanic
domain, are much broader than the inner front and not as well defined (Fig.
I11-2).

In the coastal domain, the water depth is less than the thickness of the
tidally mixed bottom layer; the water column is usually homogenous. Stratifi-
cation does occur near the coast at times of direct influence of freshwater
discharge (Schumacher et al., 1983; Schumacher and Moen, 1983). The middle
shelf has water depths that generally equal the sum of the thickness of the
tidally mixed bottom layer and the wind-mixed surface layer. This results in
a two-layered system. Water depths on the outer shelf exceed the sum of the
thicknesses of the tidally and wind-mixed layers. The water column between
the wind-mixed and the tidally mixed layers is weakly stratified and often
shows finestructure on scales of 1 to 10 meters.

The 1long-term mean circulation in the eastern Bering Sea is quite weak.
Kinder and Schumacher (1981b) and Schumacher and Kinder (1983) analyzed
numerous current records from the eastern Bering Sea and defined three current
regimes that closely coincide with the three hydrographic domains previously
discussed. A characterization of the circulation pattern is shown in Figure
IT1I-3. Water flow along the peninsula is substantially greater than summer
flow. With the exception of a weak, intermittent northeast flow along the
northern side of the Alaska Peninsula, little cross-shelf flow is evident.

The wind provides the major source of energy for driving currents in the
inner-shelf regime and 92 percent in the middle-shelf regime (Schumacher and
Kinder, 1983). Wind and other weather phenomena supply 94 percent of the flow
energy. In the middle- and coastal-current regimes, meteorologically forced
currents are often observed.

Tides are the major source of energy for currents and mixing over the shelf as
a whole (Kinder and Schumacher, 1981b). Sixty (60) to 90 percent of the
kinetic energy 1is tidal and, although mean currents generally are weak,
instantaneous tidal currents of 10 to 30 centimeters/second are not uncommon
and produce tidal excursions of 5 to 7 kilometers. Eighty (80) percent of the
tidal energy is semidiurnal, and 20 percent is diurnal. The tidal ellipses
formed are oriented generally across-shelf and show a clockwise rotation.
Near the northern side of the Alaska Peninsula, in the North Aleutian Basin,
however, the ellipses are flattened and the motion 1is nearly rectilinear,
parallel to the local 1isobaths.

The North Aleutian Basin Planning Area is much shallower than the St. George
Basin Planning Area and is comprised almost entirely of inner- and middle-
shelf waters. Water depths range from 30 to 180 meters. Mean currents are
weak and generally cyclonic in nature. There is a slight northeastward flow
of 2 to 5 centimeters/second along the northern side of the Alaska Peninsula.
Flow along the northern part of the planning area is west to northwest at 1 to
3 centimeters/second, whereas currents in the central portion of the planning
area are weak (less than 1 cm/sec, with indeterminant directions).
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The distribution of sea ice in the Bering Sea is subject to great seasonal
variation. The Bering Sea is ice-free in summer. 1Ice begins to form along
south-facing shorelines during the early fall and can be found in the northern
sections of Bristol Bay in October and November. The advance of the ice edge
occurs in a series of steps: (1) the waters of south-facing shorelines freeze,
and the ice is advected to the south under the influence of prevailing north-
erly winds; (2) the advection of ice to the south leaves a band of open water
along the shore which then freezes, repeating the cycle; and (3) the ice edge
continues to the south until it reaches its maximum extent sometime in late
March or April, when it begins a rapid retreat.

Overland and Pease (1981) and Niebauer (1981) attributed the extent of ice
cover to upper air steerage of fall and winter storm tracks in the Bering Sea
which, in turn affect surface-water temperatures. During heavy ice years,
there are fewer storms and colder water in the Bering Sea. Those that occur
concentrate over portions of the eastern shelf; that is, over the St. George
and North Aleutian Basins. The upper air steerage and variation in surface-
water temperature are results of multiyear climatic fluctuations in the North
Pacific, such that heavy ice years or light ice years often occur at least in
pairs.

The position of the southernmost ice edge is set by a balance of wave action,
wind stress, melting, and southern advection of new ice (McNutt, 1981; Over-
land and Pease, 1981). Exposure to sea and swell causes icé'néar the open
water to undergo extensive rafting and ridging, creating floes approximately
10 to 20 meters in diameter and 2 to 5 meters thick (Martin and Bauer, 1981).
Farther into the pack, where the effects of sea and swell are greatly dimin-
ished, floes are subjected to 1little or no rafting; consequently, their
lateral dimensions are greater but their thicknesses are reduced (0.2 to 0.6
meters). The more heavily rafted floes form bands of ice that move downwind
faster and at higher windspeeds than the main pack.

The northern part of the North Aleutian Basin Planning Area is an active area
of sea-ice formation. Ice begins to form along the shorelines in late October
and November. As the winter progresses, the ice edge advances farther south
from the mainland coastlines and to the west from the Alaska Peninsula.
During a heavy ice year, the ice edge may advance as far south as Unimak
Island and follow the shelf break to the northwest. In more average years,
the approximate southern limit of the ice edge is in the vicinity of Port
Moller. Ice coverage in Bristol Bay generally is on the order of 60 to 70
percent. In an extremely heavy ice year, ice coverage increases to 80 to 90
percent,
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B. Biological Resources:

The major ecosystem components (fish, bird, mammals and endangered species)
described in this section do not exist apart from the total ecosystem upon
which they depend. 1In order to demonstrate the complex ecosystem relationship
in the Bering Sea region, a generalized food-web diagram is presented (Fig.
I111-4).

1. Fisheries Resources: The fisheries resources of the North
Aleutian Basin lease sale area are diverse and extensive. More than 300
species of fish inhabit the Bering Sea. Benthic species, most of which are
found on the continental shelf and slope at depths of less than 300 meters,
account for over 50 percent of the marine fish. There are approximately 40
species of pelagic and bathypelagic fishes (including most of the anadromous
species). 1In addition, the eastern Bering Sea shelf supports more than 251
pelagic and 472 benthic species of invertebrates. Commercially valuable
species occurring in or near the North Aleutian Basin lease sale area include
the five species of Pacific salmon, Pacific cod, yellowfin sole, walleye
pollock, Pacific halibut, Pacific herring, rock sole, flathead sole, Alaska
plaice, red king crab, and tanner crab.

The North Aleutian Basin lease sale area is used by different lifestages of a
variety of fish and invertebrate species. Many species of adult fish, crabs,
and other ipvertebrates inhabit the area. The area also is an important
reproductive site for spawning, incubation of eggs, and larval development of
many species. In addition, it is an important nursery area for juveniles of
many species. Finally, the area is used during adult spawning migrations and
juvenile outmigrations of a majority of the salmon stocks of the Bering Sea.

Species included in this discussion are important in terms of abundance,
commercial interest, or trophic value. Information is most abundant, however,
for the species of commercial importance, as reflected in the species discus-
sions that follow.

Salmonids: All five species of Pacific salmon are present in the North
Aleutian Basin lease sale area: chinook (king), sockeye (red), coho (silver),
pink (humpback), and chum (dog). Their feeding migrations in the North
Pacific and the Bering Sea are extensive, and salmon migrate long distances to
their spawning streams. Salmon runs fluctuate greatly from year to year. An
estimated 88 percent of all salmon entering streams bordering the Bering Sea
traverse North Aleutian Shelf waters on their spawning migrations (Thor-
steinson, 1984).

The life history of the Pacific salmon occurring within the North Aleutian
Basin lease area has been separated into three phases for consideration
(Thorsteinson, 1984): (1) seaward migration of juveniles through the area;
(2) temporary residence of immatures in and adjacent to the area; (3) and
return spawning migrations of adults through the area. Adult salmon migrating
through the North Aleutian Basin area are a complex mixture of stocks of five
species returning to streams on the northern side of Unimak Island or the
Alaska Peninsula, in Bristol Bay, or farther north along the Bering Sea coast
(Thorsteinson, 1984). Adult salmon are present in the area from May through
October, and a number of immatures are present in the area year-round.

I11-B-1



. amphipod

. zooplankton organisms
. sculpin

crab

shrimp

brittle sea star
worm

clam

cockle

snail

. sea star

Northern Fur Seal

‘ ‘Hemilepidolus®
Ratioet S Sandtish ..A Enophrys?
e st ‘D& sasccsain’
A"wtoolh \\ \ e -‘ - &
Flounder | ~ = P . ﬁ,‘.’!///,‘ ¢ Rock Sole SN aires
Sable - e ‘\§Q Smelts “gﬁ/,"’ :'-':hw:sw :\\\
Sole
‘ \\\\

Ringed Saal

SHOWwWENOWN LW~

-

el

J s
" ‘,‘\\ Misc. Fishes; ‘é‘i ]
\S}_,( S N R I Ny
Murres i‘i'“ » “\ -
SN . .

Rax Sole N Polychaeta -
1 .- Pacific
A\ == Parathemisto \ Saimon
Auktets S ==~ S A
Shear- “ N \ 7 A A

j >

\"
S L.!DS.I.'.E;U.L'_
> Prolobranchiaa-q ROlaris¢
[ JE—— !ggrv!gl.
waters

?

T O
' E= Tanner Crab \ Sﬂugn ga—
,"é S\

8
AN Wy T

Ascidi Barnac
scidiaces
. ¢ Sea Stars i.‘,,';,’,!,., Bryozos
T Misc. Inverts. . s
Misc. Mollusks D Qphivra sarsi Sponges -

Humpy Shrimp

——
Brittle Sea "
tars
Basket Star /
Sea Urchin "
Sand Dollar

FIGURE Il—4
Probosci Worm

A GENERAL.IZED FOOD WEB FOR THE EASTERN BERING SEA (AFTER FEDER AND JEWETT 1981)




In general, the life histories of the five species in this area are similar.
Adults migrate from the open ocean through the North Aleutian Basin lease sale
area on their return to natal streams for spawning. Chinook are the first to
enter the area, followed in order by sockeye, chum, pink, and coho
(Thorsteinson, 1984). Migration rates from the shelf edge to the Kvichak
River in Bristol Bay were estimated by Straty (1981) as ranging from 45 to
60 kilometers per day. Along the southeastern Bering Sea coast, salmon
migrate in a band that extends to 162 kilometers offshore, with a center of
abundance 50 to 100 kilometers from shore (Straty, 1981). During this migra-
tion, the prespawning adults pass through the lease area or through areas
adjacent to it, Once they reach their spawning grounds, salmon deposit their
eggs in the gravel beds of streams, rivers, or lakes (depending on the species
and its origin). Alevins hatch in the winter and remain in the gravel sub-
strate until they have absorbed their yolk sacs in the spring. They emerge
from the gravel as fry, some of which stay in fresh water for a period ranging
from a few weeks to 1 or more years, while others migrate immediately to the
sea.

Juvenile salmon are present in the nearshore waters of the North Aleutian
Basin Planning Area from May through September annually (Straty, 1974).
Outmigration of Juvenile salmon is species- and stock-specific and varies with
annual differences in environmental conditions (i.e., ice breakup on lakes and
streams, over-winter stream-water temperatures).

Only sockeye salmon have been studied sufficiently to describe their seaward
migration in some detail; however, general information on outmigration of all
five species is known. After entering the Bering Sea, juvenile salmon remain
in nearshore waters for varying lengths of time and grow rapidly during the
initial few months of seaward migration (Hartt et al., 1967; Straty, 1974;
Barton, 1979a). Observations from other ocean waters off Alaska indicate that
coastal movement during the first few months of seaward migration is typical
behavior for Pacific salmon throughout their range (Straty, 1981). Juveniles
move along the coastline of the southeastern side of Bristol Bay and the
northern side of the Alaska Peninsula. The migratory route apparently is
determined by salinity gradients and water temperatures (Favorite et al.,
1977; Straty and Jaenicke, 1980). Speed of migration is determined in large
part by water temperatures and consequent growth and energy rates (Straty and
Jaenicke, 1980). With increased growth in these nearshore areas from early
summer to late fall, the fish move offshore to more pelagic regions (Straty,
1974; Barton, 1979). This offshore migration is species-specific and variable
according to annual differences in time of entry into the Bering Sea. Infor-
mation on shelf distribution of juvenile salmon after leaving coastal waters
is only fragmentary (Straty, 1981).

Offshore, adults are epipelagic, usually found in the upper 10 to 30 meters of
water. Adults spend 1 to 4 years at sea (depending on the species), return to
their natal streams to spawn, and subsequently die. Maturing salmon are most
abundant in the southeastern Bering Sea shelf region from mid-May to early
September and are concentrated in the upper 5 meters of water (Hokkaido
University, 1965, 1968).

Streams adjacent to the 20-kilometer overland portion of the Port Moller/
Balboa Bay transportation corridor include Portage Valley, Johnson, Bishop,
and Foster Creeks and two unnamed creeks. Salmon have not been reported in
Portage Valley Creek. Pink and chum salmon use Johnson Creek. Pink salmon
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are present in Bishop Creek and the two other unnamed streams. Foster Creek
provides about 3 miles of pink and chum salmon habitat (Resource Analysts,
1984; BBRMP, 1985).

Sockeye Salmon (Oncorhynchus nerka): This species is the most important
commercial salmon of the Bering Sea. Sockeye spawning runs are widespread
throughout Bristol Bay and along the northern side of the Alaska Peninsula
(Fig. III-5). Bristol Bay produces more sockeye than any other area in the
world. Major Bristol Bay runs are in the Kvichak, Naknek, and Nushagak
Rivers. Bristol Bay sockeye runs peak every 5 years. Restraints on the
fishery in 1974 and 1975 resulted in stronger runs in 1980, 1981, and 1983.
On the northern side of the Alaska Peninsula, nearly every drainage supports a
run of sockeye. Major runs occur in the area from the Bear River to north of
Port Moller, and in the Nelson, Sandy, and Ilnik Rivers. On the southern side
of the Peninsula, there are numerous, but small, runs including those on
Shumagin Island and in the Stepovak and Chignik Rivers.

Sockeye use areas in and adjacent to the lease area during their spawning
migrations and seaward migrations as juveniles. Mature sockeye have been
captured in many places throughout the Bering Sea during their spawning
migrations. In May and early June, stocks from the northern portions of the
Bering Sea and stocks from the Gulf of Alaska which have migrated through the

Aleutian passes begin to move into Bristol Bay. These prespawning adults
concentrate in two bands offshore (one north and one south of the Pribilof
Islands), and traverse Bristol Bay as they migrate to rivers around Bristol
Bay, along the northern side of the Alaska Peninsula and in Kuskokwim Bay.
Spawning runs occur from July to September (Musienko, 1970; Barton, 1979;
Morrow, 1980), with sockeye most abundant on the southeastern Bering Sea shelf
between mid-June and late July as they migrate to their natal streams (Thor-
steinson, 1984). Following spawning, fry emerge in the spring, generally
between April and June (Morrow, 1980). A few sockeye populations have indi-
viduals that migrate immediately to the sea, but most sockeye spend 1 to 2
years in fresh water before migrating to the ocean (Lewbel, 1983).

Juveniles are abundant in the North Aleutian Basin Planning area from mid-May
through at least September (Thorsteinson, 1984)., Juveniles originating in
rivers along Bristol Bay and along the northern side of the Alaska Peninsula
enter the Bering Sea at different times during late spring and early summer,
depending on environmental conditions. Young sockeye leave Bristol Bay from
mid-May to August, with a peak around June. Juveniles leave the northern side
of the Alaska Peninsula during the same period, but peak later. Young sockeye
entering the sea are segregated during the first weeks of seaward migration by
age, class, and origin, so they are distributed throughout most of the migra-
tion-route area from late May through late July. From late May to early Aug-
ust, the greatest biomass of juveniles occurs along the coast of Bristol Bay
to north- east of Port Heiden (Straty, 1974). Food is less abundant in inner
Bristol Bay than farther seaward, so juveniles move rapidly to the Port Heiden
area, which has a more abundant food supply (Thorsteinson, 1984). After early
August, the majority of the sockeye occur west (seaward) of Port Heiden. The
young move westward along the northern shore of the Alaska Peninsula (Fig.
III-6), and eventually turn north or move south through the Aleutian passes.

ITI-B-3



170° 175° 180° 175° 170° 165° 160° 155° 150°
T T T 1T 1T 1T T T 7T Eymmes -
) %

s6°} v
|~ SOCKEYE SALMON
Mid-May through September
| n Location of sockeye salmon-—
.producing river systems
—» Direction of known migration P -
53°. == Direction of probable migration 2 1537
(degree of shading indicates
relative abundance) ' .
L S Y TS R N N BN N A SR -3 ANt ISR SNUNS ISU TN SO W SN W VN O W W
180° 175° 170° 165° 160°
Source: Thorsteinson, LK. {ed.), 1984 {from Straty, 1981).
FIGURE HI-5

DISTRIBUTION OF SOCKEYE SALMON DURING SEAWARD MIGRATION, MID-MAY THROUGH SEPTEMBER.



L SOCKEYE SALMON
Mid-June to late July

refative abundance)
o~y g

| n Location of sockeye salmon-
producing river systems

-3 Direction of migration
53°). " == =» Probabi¢ direction of migration
. (degree of shading indicates

/ I

I

*
v

I P2 S B

180°

“175°

170°

Source: Thorsteinson, LK. {ed.), 1984 {from Straty, 1981).

DISTRIBUTION OF SOCKEYE SALMON DURING SPAWNING MIGRATION.

FIGURE Il1-6



From late May to late September, the juveniles travel in a belt between the
coast and 48 kilometers offshore, avoiding the colder offshore waters
(Thorsteinson, 1984). These seaward-migrating juveniles are most abundant in
the upper 2 meters of the water column during the day and in the. uppermost
meter at night (Straty, 1974). Sockeye usually spend 1 to 3 years in the sea
before returning to their natal streams to spawn.

Juveniles feed on euphausiids, copepods, cladocerans, and sand lance. Adults
prey on copepods, euphausiids, amphipods, and small fish (Hart, 1973;
Nishiyama, 1977; Morrow, 1980).

Chinook Salmon (Oncorhynchus tschawytscha): Chinook are widely dis-
tributed throughout the Bering Sea, but are relatively low in abundance. This
salmon species comprises approximately 2.2 percent of the commercial catch for
the Bering Sea (Straty, 1981). Bristol Bay supports approximately 40 percent
of the total annual chinook production (Straty, 1981).

Chinook salmon enter the Bering Sea through Unimak Pass and migrate some
distance offshore through the Bering Sea toward their natal streams along the
Alaska Peninsula and Bristol Bay (Fig. III-7). This species is more abundant
farther offshore of the northern side of the Alaska Peninsula than sockeye
(Thorsteinson, 1984). The Nushagak River supports the largest run of chinook
into Bristol Bay, but the Togiak, Alagnak, Naknek, and Mulchatna River systems
all support major runs. Bristol Bay-~area populations have increased in recent
years; runs in 1981 and 1982 were particularly high. Streams and rivers on
the northern side of the Alaska Peninsula also support significant numbers of
spawning salmon, particularly the Sapsuk River system (Nelson Lagoon), the
Meshik River system (Port Heiden), and the Cinder River. On the southern side
of the Alaska Peninsula, chinook are found concentrated in the Chignik River
system.

Chinook spawning migrations into Bristol Bay occur from mid-June to July.
Eggs hatch in 7 to 12 weeks, and alevins generally emerge in 2 to 3 weeks.
Chinook fry live in fresh water for 1 to 2 years before migrating to the sea.
Juveniles are most abundant along the southeastern coast of the Bering Sea;
few have been caught in Bristol Bay, perhaps because sampling has not been
conducted during periods of assumed peak abundance (late April-May) or be-
cause, for some unexplained reason, they have been missed by fishing gear
(Thorsteinson, 1984). After migrating to the sea, smolts remain in coastal
waters during their initial months (Straty, 1981). They are most abundant
across the North Aleutian Basin Planning Area from April 21 to June 1 (Thor-
steinson, 1984). Juveniles move out of coastal waters, migrating seaward
during May and early June, earlier than the offshore migration of other salmon
species (Thorsteinson, 1984). TImmatures spend 1 to 6 years in the ocean
before returning to spawn. Thorsteinson (1984) reported that 2 percent of the
immatures had spent 1 year at sea; 77 percent had spent 2 years; 19 percent
had spent 3 years; and 2 percent had spent 4 to 6 years. Maturing chinook
have been captured throughout the Bering Sea during their spawning migrationms,
but the route of this migration has not been established in detail. Straty
(1981) hypothesized that chinook follow the same migration route as other
salmon species in responding to the same environmental clues.

Scott and Crossman (1973) reported that 97 percent of the chinook diet con-
sists of herring, sand lance, capelin, and smelt. Although chinook are highly
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piscivorous, they also consume some squid, amphipods, euphausiids, and crus-
taceans.

Pink Salmon (Oncorhynchus gorbuscha): Of the three commercially im-
portant salmon species in the Bering Sea, pink salmon is the least abundant.
Within the Bering Sea, 92 percent of the pink salmon production is from
Bristol Bay (Lewbel, 1983), where the primary system is the Nuyakuk River, a
tributary to the Nushagak River. On the northern side of the Alaska Penin-
sula, pink salmon are not abundant, but they occur in limited numbers in
several systems in Bechevin Bay. On the southern side of the Alaska Penin-
sula, pink salmon is the major species, including streams on Deer Island.
Populations of pink salmon have increased greatly in this area during the past
20 years. Streams in the Chignik district support pink runs that declined due
to severe winters in 1970 and 1971, but the runs have approached historical
levels since 1978.

Pink salmon have been captured throughout offshore areas of the Bering Sea
during their spawning migrations (Fig. III-8). The heaviest concentrations
are in two bands north and south of the Pribilof Islands. The band south of
the Pribilofs, which migrates through Bristol Bay, heads primarily for rivers
entering Bristol and Kuskokwim Bays and a few streams along the northern side
of the Alaska Peninsula. Spawning runs occur from July to October. Pink
salmon rarely migrate more than 160 kilometers upstream, and some spawn in
intertidal areas (Lewbel, 1983). The young hatch from December to February
and remain in the gravel as yolk-~sac larvae until spring.

After emerging, fry immediately migrate seaward, where they form large schools
in estuaries and remain nearshore for their first summer. Juveniles captured
in Bristol Bay after late June are primarily in coastal areas of inner Bristol
Bay east of 159°W longitude, where they increase in abundance from late June
through mid-August (Thorsteinson, 1984). Pink salmon do not reach the outer
coastal areas of inner Bristol Bay until late August and September, and they
are not abundant in the North Aleutian Basin Planning Area until sometime in
September or October (Thorsteinson, 1984). Once in the sea, fry remain on the
continental shelf in areas with estuarine salinities (Straty, 1981). Adult
pink salmon are widely distribyted during their ocean period. With few
exceptions, they return to spawn after 2 years. Prey of adult pink salmon are
believed to be similar to that of other salmon species, including euphausiids,
squid, amphipods, and small fish.

Chum Salmon (Oncorhynchus keta): Chum salmon are widely distributed
throughout the Bering Sea. During their spawning migrations, chum are more
extensively distributed throughout the Bering Sea than are sockeye (Fig.
111-9) (Thorsteinson, 1984). 1In Bristol Bay, chum salmon are produced largely
in the Nushagak, Togiak, and Naknek-Kvichak River systems. Bristol Bay chum
populations are stable. On the northern side of the Alaska Peninsula, major
systems used by this species include: Izembek-Moffet Bay, Bechevin Bay, the
Sapsuk River (Nelson Lagoon), Herendeen-Moller Bay, and Frank's Lagoon.
Populations in these areas fluctuate in size. On the southern side of the
Alaska Peninsula, chum salmon inhabit every bay east of False Pass, with major
runs at Stepovak, Canoe, Balboa, Volcano, and Belkofski Bays. In the Chignik
area, chum use the same streams as pink salmon,
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Chum salmon use areas in and adjacent to the lease area for their spawning
migrations and their seaward migrations as juveniles. During their spawning
migrations, chum concentrate in two bands north and south of the Pribilofs.
The southern band traverses Bristol Bay and includes fish returning to rivers
in Bristol and Kuskokwim Bays and on the northern side of the Alaska Penin-
sula. While migrating through outer Bristol Bay, these salmon begin to
segregate according to the location of their spawning streams. By mid-June
and late July, they are most abundant on the southeastern Bering Sea shelf,
with largest numbers found in estuaries and at the mouths of streams. Most
populations of chum salmon are fall spawners (August-November) (Lewbel, 1983),
Chum salmon sometimes spawn in intertidal areas.

Following emergence, fry migrate to the sea. Small numbers of young have been
captured in the coastal waters of Bristol Bay as early as mid-June, but they
generally are not abundant until after mid-July (Thorsteinson, 1984). Once
they reach the sea, juveniles remain in nearshore areas for several months
before migrating offshore in the early fall. Young fish follow estuarine
salinities as they feed and migrate along the continental shelf (Straty,
1981). Juveniles have been found to remain abundant along the southwest coast
of Bristol Bay (seaward of 159°W longitude) through August and until at least
mid-September (USDOC, NOAA, NMFS, 1966-72). Chum generally spend 3 to 4 years
at sea before returning to fresh water to spawn. Adults feed on euphausiids,
amphipods, squid, and planktonic crab larvae (Hart, 1973).

Coho Salmon (Oncorhynchus kisutch): Coho is the least abundant salmon
species in the Bering Sea (Fig. III-10), The most abundant populations of
maturing coho in the Bering Sea (in decreasing order) are in Kuskokwim Bay,
Bristol Bay, and along the northern side of the Alaska Peninsula (Straty,
1981y, Coho are found in streams throughout Bristol Bay, but are harvested
primarily in the Nushagak and Togiak Rivers. On the northern side of the
Alaska Peninsula, coho are harvested at Nelson and Swanson Lagoons, and at
the Ilnik River, Port Heiden, and the Cinder River. On the southern side of
the Alaska Peninsula, the Chignik River produces most of the coho.

Mature coho salmon enter the Bering Sea shelf areas in mid- to late July on
their spawning migrations and begin to congregate at river mouths in late
summer, Spawning runs are generally from September to October. Fry emerge
from the gravel from March to July, depending on water temperatures (Hart,
1973; Scott and Crossman, 1973). Juveniles remain in fresh water for 1 to 3
years before entering the ocean.

Coho is the salmon species whose juveniles enter Bristol Bay latest each year
on their seaward migrations. Although they have been captured along the
southeast coast of Bristol Bay as early as mid-June, coho are not abundant
until late June or early July (USDOC, NOAA, NMFS, 1962-66); they remain
abundant throughout July and August. Smolt remain nearshore and near-surface
for several months, feeding before moving farther offshore.

Juveniles feed on small fish and planktonic crustaceans. Adults feed on
squid, euphausiids, and small fish, Herring and sand lance may make up to 80
percent of the adult coho diet (Morrow, 1973; Scott and Crossman, 1973).

Pacific Herring (Clupea harengus pallasi): This pelagic species is abundant
and widespread in the Bering Sea, where it is important both commercially and
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as a forage fish. Herring migrate along the Alaska Peninsula or traverse the
lease area as they move between their offshore overwintering grounds and
shallow, coastal areas where they spawn (Fig. III-11). The nearshore areas
used for spawning, along the northern side of the Alaska Peninsula (i.e., Port
Moller), are adjacent to the lease area.

Herring have a seasonal distribution in the Bering Sea. This species over-
winters in offshore waters near the edge of the continental shelf. Identified
overwintering grounds include an area between St. Matthew Island and the
Pribilofs (Warnmer and Shafford, 1981; Wespestad and Barton, 1981), and the
Navarin Basin (Morris, 1981; Wespestad and Barton, 1981). 1In the spring,
adults migrate from their overwintering grounds, through or along the lease
area, to nearshore spawning areas. This major wintering ground of eastern
Bering Sea herring is northwest of the Pribilofs, between approximately 57°
and 59°N latitude, and encompasses an area of 1,600 to 3,000 square kilometers
(Shaboneev, 1965) which shifts in relation to the severity of the winter. In
mild winters, herring concentrate farther north and west, and in severe
winters, further south and east. Dense schools are found during the day a few
meters off the bottom at depths of 105 to 137 meters, at water temperatures of
2° to 3.5°C (Dudnik and Usoltsev, 1964). Very few are found in more shallow
areas on the continental shelf, where lower temperatures prevail. Distinct
diurnal, vertical migrations occur in early winter; however, as the season
progresses, diurnal movements diminish and herring remain on-bottom during the
day and slightly off-bottom at night (Shaboneev, 1965). Only a small number
of herring are believed to remain offshore in the summer; most inhabit
coastal waters. Herring are believed to remain in coastal waters in the
summer because of heavy phytoplankton blooms (1-3 g/m3®) in nearshore waters
and poor feeding conditions on the outer shelf (Rumyantsev and Darda, 1970).
In late summer, herring migrate along the coast and concentrations begin
reappearing in offshore waters in the areas of Nunivak and Unimak Islands in
August (Rumyantsev and Darda, 1970). Migrations to the winter grounds con-
tinue through September, with the herring progressively moving to deeper water
and concentrating in the 2°- to 4°C~temperature stratum (Wespestad and Barton,
1981). Mature fish arrive at the wintering grounds before the immature fish
arrive (Rumyantsev and Darda, 1970), with concentration in wintering grounds
beginning in October (Wespestad and Barton, 1981).

Pacific herring spawn in two types of habitats along the northern side of the
Alaska Peninsula: (1) rocky headlands and (2) intertidal or shallow subtidal
bays and lagoons (Barton, 1978; Hameedi, 1982). The preferred spawning
substrate is vegetation, usually rockweed kelp (Fucus) or eelgrass (Zostera)
(Barton, 1979b; Morris, 1981; Warner and Shafford, 1981). During dense
spawning, other substrates may be used, including bare rock, Laminaria species
pilings, and submerged tree branches (Reid, 1972; Hart, 1973). South of
Norton Sound, most spawning occurs on Fucus in the intertidal zone (Wespestad
and Barton, 1981). In the southeastern Bering Sea, herring spawning has been
documented only along the northern shore of Unimak Island, in Herendeen Bay,
and in Port Heiden (Jackson and Warner, 1976; Warner and Shafford, 1981).
There has been speculation of herring spawning in Bechevin Bay because of its
eelgrass beds; however, this has not been confirmed. Based on Soviet re-
search, similarities in age composition, and the distribution of Japanese
trawl catches during spawning migrations, it is believed that most of the
herring that overwinter near the Pribilof Islands spawn in Bristol Bay or in
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the areas between the Yukon and Kuskokwim Rivers (Wespestad, 1978; Barton,
1979). The relative abundance of spawning herring along the northern side of
the Alaska Peninsula (Port Moller and Port Heiden) is low compared to other
areas (i.e., Togiak, Cape Newenham) (Wespestad and Barton, 1981). 1In the
eastern Bering Sea, herring biomass was estimated to be 2.16 million metric
tons, based on a Soviet hydroacoustic survey of the wintering grounds in 1963
(Shaboneev, 1965). Spawning time varies with latitude, beginning earlier in
the south (i.e., late May at Port Moller) (Rumyantsev and Darda, 1970; Barton,
1979). Some herring spawn for the first time at age 2, but the majority do
not spawn until ages 3 (50% mature) and 4 (78% mature) (Wespestad and Barton,
1981). By age 5, 95 percent of the population has matured (Rumyantsev and
Darda, 1970). Sexual maturity of eastern Bering Sea herring coincides with
recruitment into the fishery, primarily at ages 3 and 4 (Wespestad and Barton,
1981).

Following spawning, adults move offshore to feed in deeper waters. Eggs hatch
in 10 to 23 days (Musienko, 1970; Hart, 1973) depending on water temperature.
Hatching success is usually low due to failure of fertilization, dessication
during low tides, uprooting of substrate, or predation. A hatching rate of 50
percent is considered high, but hatching success may be as low as 1 percent
(Morris et al., 1983). Larvae are pelagic drifters during their 6- to 8-week
planktonic stage. Concentrations of larval herring occur in nearshore areas.
Larvae generally remain within the wvicinity of their hatching locations
(Checkley, 1983a). Abundance of larvae decreases exponentially in relation to
distance offshore, which indicates that their movement offshore is controlled
by diffusion rather than by advection or directed swimming (Checkley, 1982).
The distribution and abundance of herring larvae are related to the presence
of abundant prey (copepod, nauplii, and microzooplankton) (Checkley, 1983b).
In ichthyoplankton surveys, herring larvae have been collected in shallow
waters 1in Bristol Bay and Norton Sound, and are scarce in offshore areas
(outside the intertidal areas, where spawning occurs) (Waldron, 1981). Lar-
val mortality is also high and has been attributed to larvae being caught in
offshore currents and presumably perishing (Morrow, 1980).

After larval metamorphosis, free-swimming juvenile herring inhabit kelp beds
for protection during their first summer. By fall, they form dense schools
and start to move offshore (Taylor, 1964). The movements of juveniles in the
Bering Sea from the time they leave the coast following their first summer
until they are recruited into the adult population are not documented speci-
fically, but their general seasonal movements are known. Juveniles feed in
coastal waters in the summer, and move to deeper waters in the winter (Rum-
yantsev and Darda, 1970). Significant numbers of age-1 herring have been
observed in June in nearshore waters of Hagemeister Strait in northern Bristol
Bay (Barton, 1979b). In October, after migrating along the Alaska Peninsula,
immature herring are found from St. Matthew Island almost to the shelf break
(Wespestad and Barton, 1981, modified by Rumyantsev and Darda, 1970), and they
overwinter in this area to the northwest of the Pribilof Islands (Hameedi,
1982).

Herring fry feed on immobile prey, such as diatoms. Adult herring feed on

copepods, amphipods, euphausiids, and fish fry (Hart, 1973; Barton, 1979;
Morrow, 1980).
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Capelin (Mallotus villosus): This forage fish is distributed throughout the
Bering Sea, including most coastal areas, and extending offshore to the conti-
nental shelf break (Lewbel, 1983). Capelin are found in large bathypelagic
schools, often long distances from shore, during much of the year (Macy et
al., 1978). Nearshore waters of the North Aleutian Basin Planning Area are
traversed by large schools of capelin that have been encountered during the
herring fishery in April and May. Capelin are believed to be the most abun-
dant forage species in the spring and summer (Thorsteinson, 1984).

Mature adults migrate toward the shore in the spring and spawn from May
through July (Musienko, 1970; Warnmer and Shafford, 1981). Capelin usually
begin to spawn at 2 years of age. Specific spawning locations used by capelin
along the northern shore of the Alaska Peninsula are not well-defined.
Capelin are believed to use the area between Moffet Point and Port Heiden
(Jackson and Warner, 1976) and north to Cape Menshikof (Barton, 1977b). They
may spawn over a broader area from Urilia Bay into Bristol Bay. Areas around
Port Moller (Herendeen Bay) and Port Heiden have been observed being used for
spawning (Hale, 1983). It is also known that capelin use sand or gravel
beaches for spawning at night during high tides and that eggs can be found at
or below the high-tide mark (Warner and Shafford, 1979). In some years,
capelin reproduce en masse along open beaches to the extent that windows of
trapped capelin may be observed for miles. Capelin have very specific grain-
size requirements (0.5- to 1.5-mm diameter pebbles) for spawning substrate
(Warner and Shafford, 1981). The types of substrates preferred by capelin are
very prominent along the northern shore of the Alaska Peninsula (Michel et
al., 1982). In addition, offshore spawning has been reported to depths of 280
meters, but usually occurs in water less than 75 meters deep (Hale, 1983).

The cohesive eggs form small masses that adhere to the gravel substrate
(Musienko, 1970). Depending on temperature, eggs hatch in 1 to 4 weeks
(Musienko, 1970; Macy et al., 1978; Warner and Shafford, 1981). Distribution
of capelin larvae in the Bristol Bay area 1s only generally known. Since
capelin spawn on beaches from Moffet Point to Point Heiden, the larval distri-
bution is assumed to include the coastal nearshore waters adjacent to the
beaches between these points. Larvae, hatched from eggs deposited on beaches,
drift in the nearshore zone during the summer months, until winter tempera-
tures force them into deeper waters (Warner and Shafford, 1979). There also
are indications, however, that larval distributions are more widespread than
just in coastal waters. Capelin larvae have been caught in ichthyoplankton
surveys in the Bering Sea, generally south of 60°N latitude, almost exclu-
sively over the continental shelf and extending into the easternmost part of
Bristol Bay (Waldron, 1981).

Capelin prey primarily on small crustaceans, including euphausiids, amphipods,
decapod larvae, and copepods, and on small fish (Hart, 1973; Macy et al.,
1978; Vesin et al., 1981).

Pacific Sand Lance (Ammodytes hexaptera): In the Bering Sea, sand lance are
present in much of Bristol Bay, along the Aleutian Chain, south of St. Law-
rence Island, and along the coast near the Yukon and Kuskokwim deltas (Wal-
dron, 1981). Their distribution and abundance appear to be related to temper-
ature (Lewbel, 1983), with sand lance showing an affinity for warmer waters.
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In the Bering Sea, it is believed that sand lance spawn in the winter in areas
with sandy substrates (Lewbel, 1983). The demersal, adhesive eggs usually
hatch within a month, depending on the temperature (Macy et al., 1978).
Yolk-sac larvae bury themselves in the sandy substrate until their yolks have
been absorbed. Once they emerge, the larvae are pelagic. Sand lance larvae
have been captured near the Pribilofs from July to September (Musienko, 1963).
‘Sand lance distribution and abundance along the Alaska Peninsula is described
in Houghton (1984). Of the fish captured in a 1984 sampling, sand lance was
the dominant species, comprising 62.6 percent of all fish captured, which
indicates that sand lance is one of the most important species of forage fish
in the southeastern Bering Sea. From late June to mid-August, densities
appeared greater in the inshore waters. They were widely, but irregularly,
distributed throughout the study areas. Concentrations were found in and
outside Port Moller during late June to mid-July and in Izembek Lagoon from
mid-August to mid-September. After mid-July, there was a progressive,
significant decline in catches and a shift from the inshore waters into midbay
by midsummer. By late summer, there was a strong offshore movement.

Sand lance larvae feed on phytoplankton (Macy et al., 1978). Adults prey on
crustaceans, barnacle larvae, copepods, and chaetognaths (Clemens and Wilby,
1949; Hart, 1973; Macy et al., 1978). Sand lance are important as forage fish
for numerous other species including halibut, coho, and chinook salmon.

Rainbow Smelt (Osmerus mordax): This smelt is distributed along the entire
coastline of the Bering Sea. They generally occur in the continental shelf
area to depths of 120 meters (Macy et al., 1978). Rainbow smelt are a school-
ing pelagic fish.

Rainbow smelt migrate upstream to spawn in the spring. The eggs are adhesive
and attach to the substrate. Eggs incubate for 19 to 29 days (McKenzie,
1964), depending on temperature. Larvae drift downstream to lakes or estuar-
ies after hatching.

Larval smelt feed on copepods, amphipods, cladocerans, and aquatic insects
(Scott and Crossman, 1973). As they grow, smelt feed on mysids and amphipods,
and as adults they become piscivorous, feeding on cod and other small marine
and anadromous fish (Macy et al., 1978).

Eulachon (Thaleichthys pacificus): The Bering Sea distribution of this smelt
includes both coastal and oceanic areas. They inhabit waters around the
Aleutian Chain and the Pribilof Islands and in most of Bristol Bay (Hart,
1973; Scott and Crossman, 1973; Carl et al., 1977). These anadromous fish are
especially abundant in the Meshik-Port Heiden area from mid-April through July
(Thorsteinson, 1984).

Eulachon are present in the lease area and adjacent nearshore areas. These
anadromous fish spend most of the year in marine or estuarine waters before
returning to spawn from March to May in deep rivers with coarse-sand or gravel
substrates (Scott and Crossman, 1973). Most eulachon die after spawning, but
a few survive and return the following year to spawn again (Barraclough,
1964). The demersal, adhesive eggs hatch in 3 to 6 weeks, depending on the
temperature. Because the larvae are weak swimmers, many are carried out to
estuarine areas (Hart, 1973), but some remain in backwater areas. Spawning
occurs after 2 or 3 years of growth (Warner and Shafford, 1981).
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Young eulachon feed on larval and adult copepods, mysids, ostracods, and
cladocerans (Hart, 1973). Adults feed on euphausiids (Barraclough, 1964;
Hart, 1973) and small fish (McPhail and Lindsey, 1970).

Walleye Pollock (Theragra chalcogramma): This species is the most abundant
demersal fish on the continental shelf in the Bering Sea and is estimated to
comprise approximately 55 percent of the total biomass of all demersal fish in
the Bering Sea (Morris, 1981). Large schools of pollock occur on the outer
continental shelf and upper slope, from the surface to 500 meters in depth.
Pollock populations declined in the early 1970's because of overharvesting by
foreign fisheries, but slowly increased to a standing stock biomass of approx-
imately 7.5 million tons by 1979 (Thorsteinson, 1984). The Bering Sea stock
is currently stable, although smaller than prior to its decline. Pollock also
are found along the southern side of the Alaska Peninsula. All lifestages of
this species inhabit the waters of the North Aleutian Basin lease area:
juveniles, eggs, larvae, and adults.

Pollock undergo seasonal and diurnal migrations associated with  spawning and
feeding in the eastern Bering Sea. Pollock distribution appears to be related
to water temperature (Morris, 1981). Overwintering occurs along the outer
shelf and upper slope at depths of 150 to 300 meters, where bottom tempera-
tures are warmer (Morris, 1981). As water temperatures rise in the spring,
pollock move to more shallow waters (90 to 140 m), where they spawn. From
March through July, spawning occurs along the outer shelf, with major concen-
trations of spawning fish between the Pribilof TIslands and Unimak Island
(Lewbel, 1983). Pollock also move vertically in the water column. Adults
aggregate near the bottom during the day and rise to near-surface waters in
the evening to feed.

Spawning occurs from February through July from off the shelf edge into
approximately 90-meter water depths along the outer shelf. The eggs are
pelagic and abundant in surface waters until they hatch in 2 to 3 weeks,
depending on the water temperature (Lewbel, 1983). The larvae also are
pelagic and remain in surface waters until they are 35 to 50 millimeters long,
when they begin a demersal existence (Pereyra et al., 1976; Morris, 1981).
Larvae are most abundant between Unimak Pass and the Pribilof Islands along
the continental slope (Waldron, 1981). In the summer, they show a more
widespread distribution from the Aleutian Islands to 60°30'N latitude, and
from well up on the continental shelf in Bristol Bay across the central basin
to 177°E longitude (Waldron, 1981). Larvae may take 2 or 3 months to develop
into juveniles, depending on water temperature. Juvenile pollock are found in
near-surface waters. Groundfish-trawl surveys have found 2~ to 4-month-old
pollock over a large area of the northwestern outer shelf, with highest con-
centrations of O-age juveniles directly west of the Pribilof Islands (Smith,
1981). Following spawning along the southeastern outer continental shelf, the
northwest drift apparently carries larvae and metamorphosing juveniles to the
vicinity of the Pribilofs (Smith, 1981). The North Aleutian Basin lease area
and adjacent nearshore areas also are important as a nursery area for pollock
(USDOC, NOAA, NMFS, 1980). By 1 year of age, pollock are distributed broadly
over the entire central and outer continental shelf, completely overlapping
the adult range, but also extending inshore beyond the adult range (Smith,
1981). By 2 years of age, pollock are more restricted to deep water (Smith,
1981). As they mature at age 3 to 4, juveniles join the adult demersal
population on the outer continental shelf.
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Larval pollock feed on copepod eggs and nauplii after their yolk reserves have
been exhausted (Cooney et al.,, 1980). Juvenile pollock prey on larger cope-
pods, euphausiids, and amphipods. Adults feed on copepods, euphausiids, and
fish (a majority of which are juvenile pollock) (Morris, 1981).

Pacific Cod (Gadus macrocephalus): In the Bering Sea, schools of this demer-
sal species are most abundant on the continental shelf and upper slope.
Pacific cod are similar to pollock in distribution, but occur in more shallow
waters, commonly at depths of 80 to 260 meters (Pereyra et al., 1976). The
greatest concentrations of adult cod are at depths of less than 100 meters
(Morris et al., 1983). As a result of an extremely strong year-class in 1977
(and possibly 1978), the biomass of Pacific cod has increased significantly in
recent years, with a recent estimate of 0.81-0.86 million tons (Thorsteinson,
1984).

The shallow waters of the North Aleutian Basin Planning Area were not thought
to be of great importance to Pacific cod until recent Outer Continental Shelf
Environmental Assessment Program (OCSEAP) research catches (Thorsteinson,
1984). Adult cod are abundant along the northern side of the Alaska Peninsula
throughout the area from Cape Seniavin to Cape Sarichef (Thorsteinson, 1984).
Areas near Sanak Island (west of the Shumagin Islands) and deeper portions of
the bays on the southern side of the Alaska Peninsula support Pacific cod
during the winter and spring, as indicated by trawl catches (Thorsteinson,
1984). Pacific cod migrate seasonally between the continental slope and shelf
in the Bering Sea. Cod overwinter and spawn in deeper waters in the canyons
across the shelf and along the shelf edge and upper slope at depths of 100 to
400 meters, and move to more shallow waters (30-75 m) in the summer.

Life-history information on the Pacific cod is limited. These cod spawn from
January to May, but the exact timing and areas of spawning are not known
(Morris, 1981). The demersal eggs hatch within 10 to 20 days and the pelagic
larvae are found at water depths from 25 to 150 meters, with concentrations at
75 to 100 meters (Lewbel, 1983). Larvae have been caught in ichthyoplankton
surveys in the Aleutian Islands and on the continental shelf south of Nunivak
Island (Waldron, 1981). Some larvae have been caught in nearshore waters
(less than 50 m deep) in northern Bristol Bay, and others within the 50- to
100-meter contours (Waldron, 1981). Coastal areas with rocky bottoms are used
by juveniles before they move offshore into deeper waters. The North Aleutian
Shelf area is important as a nursery area for Pacific cod (USDOC, NMFS, 1980).

Pacific cod feed on benthic and planktonic organisms. They also prey on fish
such as herring and sand eels, and on invertebrates including polychaetes,
clams, snails, and shrimp (Morris et al., 1983; Thorsteinson, 1984). Cod are
a major predator om juvenile crabs.

Rockfish: Of the 11 known species of rockfish in the Bering Sea (Quast and
Hall, 1972), only the Pacific Ocean perch is abundant and used commercially.
Rockfish species are primarily demersal, but are distributed from the surface
to depths of up to 2,800 meters (Hart, 1973). Because little is known about
Bering Sea distributions of other rockfish species, only the Pacific Ocean
perch will be discussed. Other rockfish are believed to have similar life
histories. ’
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Pacific Ocean Perch (Sebastes alutus): This rockfish is present in the
Bering Sea in offshore waters at depths of 0 to 600 meters (Hart, 1973) and is
commonly found in and along canyons and depressions on the upper continental
slope (Pereyra et al., 1976). Two main stocks have been identified in the
Bering Sea: an Aleutian stock (probably the most abundant), and a stock along
the continental slope in the eastern Bering Sea with large concentrations from
the Pribilofs to Unimak Island. Pacific Ocean perch also are known to be
present along the southern side of the Alaska Peninsula.

Pacific Ocean perch mate during the fall and winter (October-February), and
their live young are released in the following spring (March-June). The
larvae are believed to be planktonic for approximately 1 year (Morris, 1981),
after which the young become demersal at depths of 125 to 150 meters. Rocky
areas and pinnacles are used as nursery areas for juveniles (Carlson and
Straty, 1981). As the juveniles mature, they move into deeper waters.

Juvenile Pacific Ocean perch prey primarily on copepods. Adults feed on
copepods, euphausiids, fish, and squid (Pereyra et al., 1976; Morris, 1981).

Atka Mackerel (Pleurogrammus monopterygius): Large schools of this fish
inhabit the upper water layers of the outer continental shelf; and they are
found throughout the Bering Sea to its northern boundary, the Bering Strait
(Andriyashev, 1954). Atka mackerel also are found south of the Alaska
Peninsula, particularly near the Shumagin Islands.

Atka mackerel are pelagic during much of the year, but they migrate annually
to moderately shallow waters where they become demersal during spawning
(Morris et al., 1983). While spawning, they are distributed in dense aggre-
gations near the bottom. Larvae are found north of the Alaska Peninsula from
Port Moller southwest to Umnak Island, including the lease area (Lewbel,
1983).

Spawning occurs from June through September (Musienko, 1970; Morris, 1981).
Atka mackerel generally deposit their eggs on rocky substrates at 10 to 17
meters (Gorbunova, 1962), but also may deposit them on kelp (Andriyashev,
1954). The adhesive eggs hatch in 40 to 45 days (Musienko, 1970). The larvae
are planktonic and are dispersed at distances of 320 to 800 kilometers from
shore. The life history of young mackerel is not known.

Larvae feed on plankton soon after hatching (Gorbunova, 1962). Adults consume
a variety of prey including plankton, microcrustaceans, euphausiids, and small
fish (Andriyashev, 1954; Gorbunova, 1962; Rutenberg, 1962).

Sablefish (Anoplopoma fimbria): In the Bering Sea, the sablefish (or black
cod) is most abundant on the continental slope (100-600 m), where approxi-
mately 13 percent of the total species biomass is found (Pereyra et al.,
1976). Although present in the Bering Sea, the greatest abundance of sable-
fish is in the Gulf of Alaska (Morris et al., 1983). This species occupies a
wide range of depths from 0 to 1,200 meters (Pereyra et al., 1976). Sablefish
also inhabit areas south of the Alaska Peninsula. '

Sablefish undergo extensive migrations in the North Pacific (Morris, 1981),
and more localized cross-shelf migrations (Pereyra et al., 1976). These fish
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also undergo diurnal, vertical movements from more shallow waters during the
day to waters near the bottom at night (Morris, 1981).

Sablefish spawn during the winter at depths of 250 to 750 meters (Morris et
al., 1983). Their pelagic eggs are buoyant and develop near the surface
(Pereyra et al., 1976; Morris, 1981). Larvae also are planktonic and are
common in surface waters of the shelf and in shallow bays and inlets during
the late spring and early summer (Morris et al., 1983). One-year-old juve-
niles are found in shallow coastal waters (Morris, 1981). These shallow areas
in and adjacent to the North Aleutian Basin lease area are important as a
nursery area for sablefish (USDOC, NMFS, 1980). Gradually, the juveniles move
into deeper waters and assume a demersal existence.

Sablefish are omnivorous and feed on both pelagic and benthic prey, depending
on the season, location, and age of fish (Pereyra et al., 1976). Sablefish
prey include squid, capelin, pollock, sand lance, herring, euphausiids, poly-
chaetes, and crustaceans (Morris, 1981; Morris et al., 1983).

Yellowfin Sole (Limanda aspera): This flatfish is found in continental shelf
waters at depths of 5 to 360 meters in the North Pacific Ocean, the Bering
Sea, and the Chukchi Sea. 1Its largest population is found in the eastern
Bering Sea (Pereyra et al., 1976).

Yellowfin sole have complex seasonal movements in the eastern Bering Sea.
During winter (September-March), adults are concentrated in dense schools on
the outer shelf and upper slope at depths of 100 to 360 meters, with largest
trawl catches at depths of 100 to 200 meters (Fadeev, 1970; Salverson and
Alton, 1976; Bakkala, 1981). One of the primary winter concentrations of
adult yellowfin sole is located north of Unimak Island. Smaller concentra-
tions are found in Bristol Bay (Bakkala, 1981). Winter concentrations gen-
erally do not feed until April, although exceptions have been reported (Fa-
deev, 1970). In the spring, yellowfin sole move inshore to more shallow
waters (100 m) along the Alaska Peninsula, where feeding intensity remains low
(Skalkin, 1963; Smith et al., 1978). 1In April and May, the fish migrate
northward into outer Bristol Bay where, at depths of 40 to 100 meters, spawn-
ing and intensive feeding occur (Bakkala, 1981). It is believed that the
water temperature and the extent of winter ice cover in the Bering Sea affect
the rate of these summer migrations and the summer distributional patterns
(Bakkala, 1981). With the advent of winter, adult yellowfin sole migrate back
to deeper waters, probably in response to the advance of pack ice that covers
portions of the Bering Sea in winter (Bakkala et al., 1983). In warmer years,
the fish may remain in more shallow, central-shelf areas throughout winter
(Bakkala et al., 1983). Young yellowfin sole (less than 8 years old) are
found year-round in the inner-shelf region, including Bristol Bay (Fadeev,
1970). Large numbers of juvenile yellowfin sole have been found along the
southern shore of Bristol Bay and on the northern side of the Alaska Peninsula
and Unimak Island (Morris, 1981) during International Halibut Commission
surveys. During the winter, adult yellowfin sole also move up vertically in
the water column (Fadeev, 1965).

Yellowfin sole populations have been depleted significantly due to intense
fishing pressure by foreign trawlers and have only recently begun to improve.
Populations were significantly reduced by 1963 (Lewbel, 1983), when fishing
efforts switched to pollock. The estimated biomass of exploitable yellowfin
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sole in the eastern Bering Sea ranges from 1.3 to 2.0 million metric tons
(Alverson et al., 1964; Wakabayashi, 1975, cited in Bakkala, 1981). By 1963,
the exploitable population was reduced by approximately 60 percent (NPFMC,
1983). In the mid-1960's, the population showed signs of recovery but again
declined in 1970 (Bakkala, 1981). The yellowfin sole population has recovered
since 1970 (INPFC, 1982; NPFMC, 1983), and its current biomass is estimated to
be 50 to 85 percent of its former level (North Pacific Fishery Management
Council, 1983b).

Yellowfin sole spawning begins in early July and continues into September in
the Bering Sea (Musienko, 1970), in waters up to 75 meters deep (Thorsteinson,
1984). Spawning is concentrated southeast and northwest of Nunivak Island
(Bakkala, 1981; Thorsteinson, 1984), but also has been observed in Bristol Bay
(Fadeev, 1965; Bakkala, 1981). Females release millions of pelagic eggs that
hatch in approximately 4 days (Thorsteinson, 1984); 3 days later yolk sacs are
absorbed (Bakkala, 1981). The pelagic larvae are found in nearshore areas of
the continental shelf at depths of less than 50 meters (Thorsteinson, 1984).
After 4 or 5 months as pelagic larvae, they metamorphose into juvenile sole
that settle to the bottom along the inner shelf (Morris, 1981), including -
Bristol Bay, which they occupy year-round (Fadeev, 1970). The North Aleutian
Basin Planning Area is an important nursery area for yellowfin sole (Thor-
steinson, 1984). Large numbers of juvenile yellowfin sole have been found
along the southern shore of Bristol Bay and on the northern side of the Alaska
Peninsula and Unimak Island during International Halibut Commission surveys
(Morris, 1981). After spending their first few years in nearshore waters, the
juveniles gradually disperse to deeper offshore waters (Thorsteinson, 1984).

The diet of the yellowfin sole in the Bering Sea varies with both depth and
location (Skalkin, 1963). In the southeastern Bering Sea, major prey species
include small amphipods, mysids, and euphausiids, and bivalve mollusks and
some fish species. Sole are generally benthic feeders, but they may feed on
nonbenthic organisms when benthic prey are scarce., Fadeev (1965) suggested
that yellowfin growth in the Bering Sea is limited by food abundance. Con-
centrations of plankton in rearing areas are probably important for yellowfin
larvae (Cooney et al., 1979).

Pacific Halibut (Hippoglossus stenolepis): Halibut is a flatfish species that
is widespread on the shelf and slope to depths of up to 700 meters in the
Bering Sea (Pereyra et al., 1976; Morris, 1981). Although more numerous in
the Gulf of Alaska, halibut also are distributed throughout the eastern Bering
Sea, from the Alaska Peninsula to as far north as Norton Sound and St. Law-~
rence Island. The entire North Aleutian Shelf is contained within the area
identified by the International Pacific Halibut Commission as a halibut
nursery area. Substantial numbers of juvenile halibut are found distributed
along the southern shore of the southeastern Bering Sea from Unimak Island
into Bristol Bay (Thorsteinson, 1984). Halibut also inhabit areas south of
the Alaska Peninsula, particularly near the Shumagin Islands.

During the winter months, ice covers much of the Bering Sea and water temper-
atures near the bottom drop to 0°C or 1lower, which forces the halibut to
concentrate in the deeper, warmer waters along the continental edge. During
this time, the major portion of the halibut population of the eastern Bering
Sea occupies outer continental shelf and slope areas from Unimak Island to
west of the Pribilof Islands (Webber and Alton, 1976). With the retreat of
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the ice and rising water temperatures in April and May, bhalibut migrate
eastward along the northern side of the Alaska Peninsula into the more shallow
(30~140 m) spring feeding areas of the inmer shelf (Morris, 1981). Throughout
the summer and fall, halibut are found scattered over the shelf in shallow
waters. With declining bottom-water temperatures in the late fall, halibut
migrate back to the deeper waters of the continental slope (250 to 550 m)
where they overwinter and spawn (Morris, 1981),

Spawning occurs from October to March (Novikov, 1964; Lewbel, 1983) along the
continental shelf at depths from 228 to 456 meters (Bell, 1981) between Unimak
Island and the Pribilofs (Best, 1981). Females release up to 2 million
pelagic eggs (Lewbel, 1983), which hatch after approximately 15 days (Webber
and Alton, 1976), depending on water temperature (Forrester and Alderice,
1973). Larvae are planktonic for 6 to 7 months prior to metamorphosis (Webber
and Alton, 1976; Morris et al., 1983). Larvae have been caught over the
continental slope and in deeper water, and a few have been caught on the edge
of the continental shelf, distributed in a narrow band extending from the
vicinity of Unimak Pass to northwest of the Pribilofs (Waldron, 1981). Later
larval developmental stages tend to rise in the water column, where they are
moved by winds into more shallow shelf waters (Gusey, 1978).

Juveniles settle to the bottom in shallow, nearshore nursery areas (Best,
1981). Juveniles also undergo seasonal movements related to water tempera-
tures as described by Best (1981). During winter months, ice cover and cold
water temperatures force them to concentrate in deeper waters (330 to 370 m)
between Unimak Pass and the Pribilof Islands. As the ice retreats and the
water warms in the spring, juveniles disperse over the shallow flats, which
provide suitable habitat for a nursery for young halibut. In April, halibut
have been found concentrated near the northern entrance of Unimak Pass at
depths of 80 and 104 meters. As warming continues, juveniles move eastward
along the northern side of the Alaska Peninsula and are found throughout
Bristol Bay in June. Large numbers of juveniles have been caught in the
eastern Bering Sea from Unimak Island to Bristol Bay (Thorsteinson, 1984).

In the 1960's, halibut stocks in the eastern Bering Sea supported an intensive
fishery, which resulted in a reduction in the population. Both the high level
of exploitation and the large incidental catches of immatures by foreign
trawlers contributed to this decline in abundance. The stock has increased
slightly since the reduction in incidental catch (McCaughran, personal
communication, March 25, 1985). Halibut biomass was estimated at 10,100
metric tons during the NMFS 1975 summer survey in the Bristol Bay region.

Halibut are omnivorous and consume a variety of prey, which vary with age and
area. Halibut of up to 30 centimeters feed primarily on crustaceans, such as
shrimp and small crabs (Novikov, 1964; Morris et al., 1983). Adult fish
consume a wide variety of crustaceans and fish including flatfishes, smelt,
capelin, pollock, sand lance, and particularly yellowfin sole (Novikov, 1964).
Halibut prey heavily on yellowfin sole, and the summer distribution of halibut
in the Bering Sea is believed to be determined largely by the movements of
yellowfin sole (Novikov, 1964).

Greenland Turbot (Reinhardtius hippoglossoides): This flatfish is widely
distributed over the continental shelf and slope of the eastern Bering Sea
with a depth range of 70 to 760 meters (Pereyra et al., 1976). Greenland
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turbot are concentrated in an area bordering on the lease area located between
Unimak Island and the Pribilofs, and in an area west of St. Matthew Island
(Morris, 1981). The biomass of this species in the Bristol Bay area (where it
is not as abundant) was estimated at 4,000 metric tons (USDOC, NMFS, 1980).
Turbot also inhabit areas south of the Alaska Peninsula.

This species has complex seasonal movements that are not well understood.
Greenland turbot generally are found at more shallow depths in the summer than
in the winter (Morris, 1981).

Spawning occurs from October to December on the continental shelf and slope at
water depths greater than 100 meters (Lewbel, 1983). The eggs are bathy-
pelagic, developing in deep water. The larvae are pelagic, rising to more
shallow waters (30-130 m). When they reach a length of approximately 80
millimeters, the larvae become demersal (Pereyra et al., 1976). Generally,
juveniles are found in shelf waters at depths of less than 200 meters, and
adults inhabit slope waters at depths of 200 meters or greater. They feed on
a variety of pelagic and demersal fish and crustaceans (Lewbel, 1983).

Rock Sole (Lepidopsetta bilineata): This species is most abundant in the
southeastern portion of the Bering Sea, where it inhabits shelf areas to
depths of 300 meters (Pereyra et al., 1976). All lifestages of the rock sole
are present in the North Aleutian Basin lease area. The rock sole biomass in
Bristol Bay was estimated at 67,200 metric tons by the NMFS survey in 1975.
This species is also present south of the Alaska Peninsula.

Seasonal movements of this species are not well understood, but they are
believed to be similar to those of other flounders. Adults are believed to
inhabit more shallow waters during the spring, summer, and fall.

Rock sole spawn from March to June at depths near 100 meters (Lewbel, 1983).
Their eggs are demersal and adhesive (Lewbel, 1983). Larvae are pelagic and
are believed to spend their first year near the spawning areas or in slightly
more shallow waters. The North Aleutian Basin lease area and adjacent near-
shore areas are important as nursery areas for this species (USDOC, NMFS,
1980).

Adult rock sole prey on benthic invertebrates, including mollusks, poly-
chaetes, and crustaceans (Lewbel, 1983). They occasionally feed on other
fish.

Alaska Plaice (Pleuronectes quadrituberculatus): Alaska plaice are found in
the waters of the continental shelf in the Gulf of Alaska, Bering Sea, and
Chukchi Sea. All lifestages of this flatfish are present throughout the North
Aleutian Basin lease area. The eastern Bering Sea population of plaice
appears to be restricted to shelf areas south of St. Matthew Island (Lewbel,
1983). The total biomass of this species was estimated at approximately
20,000 metric tons (USDOC, NMFS, 1980).

Alaska plaice make seasonal migrations from deeper shelf waters (130 m) to
more shallow waters (30 m) during the summer and fall. During the winter and
spring, they inhabit the deeper waters.
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Plaice spawn during the spring (late April to mid-June) at depths of 75 to 150
meters. The eggs are pelagic and widely distributed in the water column for
up to 2 months prior to hatching. Larvae also are pelagic, but occur near the
surface (Lewbel, 1983). Plaice prey upon benthic polychaetes, mollusks, and
crustaceans (Lewbel, 1983).

Flathead Sole (Hippoglossoides elassodon): This flatfish is most abundant in
the eastern Bering Sea. It is found in the North Aleutian Basin lease area in
all lifestages. The total biomass of flathead sole in Bristol Bay was esti-
mated at 8,300 metric tons from the NMFS 1975 survey. It inhabits shelf and
slope waters ranging from the surface to 550 meters (Lewbel, 1983). Flathead
sole also are present south of the Alaska Peninsula.

Seasonal distributions of flathead sole change as the fish migrate from deeper
waters inhabited in the winter to more shallow waters, where they spend the
spring and summer. Adult fish overwinter on the outer shelf and upper slope
at depths of 70 to 400 meters, and then migrate eastward to more shallow shelf
waters of 20 to 180 meters (Pereyra et al., 1976). During the summer, flathead
sole are widely distributed over the outer shelf from Unimak Island northwest
to the central Bering Sea. These fish rise to the surface at night.

Flathead sole spawn from February to May within the shelf boundaries of the
Bering Sea at depths of 50 to 150 meters (Lewbel, 1983). The eggs are pelagic
and become widely distributed at depths ranging from 30 to 500 meters (Pereyra
et al., 1976). The larvae are pelagic and float near the surface until they
metamorphose and descend to the bottom. The area north of the Alaska Penin-
sula is an important nursery area (USDOC, NMFS, 1980).

Adults prey on benthic crustaceans and echinoderms in deeper waters (Lewbel,
1983). 1In shallow waters, adults feed on planktonic crustaceans and chaetog-
naths (Lewbel, 1983).

Arrowtooth Flounder (Atheresthes stomias): Atheresthes stomias is the more
common of the two arrowtooth flounder species in the eastern Bering Sea. This
species is abundant on the continental slope in the southeastern, central, and
northwestern Bering Sea at depths of 200 to 500 meters (Pereyra et al., 1976;
Morris, 1981). During winter, arrowtooth flounder occupy deeper waters
(300-500 m), and they migrate to more shallow waters (200-400 m) in che
summer. These migrations are believed to be associated with changes in water
temperature (Pereyra et al., 1976).

Arrowtooth flounder spawn from December to February. They release up. to
500,000 eggs, which are bathypelagic (Pereyra et al., 1976). Larvae occupy
shallow, nearshore shelf waters for several months prior to settling to the
bottom (Morris, 1981). Juvenile fish gradually migrate to deeper waters,
Their prey include crustaceans (euphausiids, shrimps, and crabs) and fish
(pollock and other flatfish) (Lewbel, 1983).

lnvertebrates: The eastern Bering Sea shelf supports an abundant and diverse
invertebrate fauna, which in turn supports the extensive fish resources of the
area (Cooney, 198l). Pelagic invertebrates in the eastern Bering Sea include
at least 251 species, and 472 benthic species have been identified (Stoker,
1981).
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Pelagic Invertebrates: All organisms not closely associated with the
seafloor are considered pelagic invertebrates. The microscopic forms that
cannot swim effectively from one area to another and thus drift with the
currents are generally called zooplankton. Invertebrates that are large
enough to swim from one place to another despite the currents are called
nekton. The Bering Sea zooplankton includes cladocerans, cumaceans, ostra-
cods, and 11 species of copepods (Cooney, 1981). Copepods are dominant in
terms of both biomass and productivity. Bering Sea nektonic invertebrates
include amphipods, euphausiids, pelagic mollusks and polychaetes, chaetog-
naths, mysids, isopods, and decapods (Lewbel, 1983). Of these, amphipods and
euphausiids are the most important food items. : '

Benthic Invertebrates: Most of the knowledge of the benthic invertebrate
fauna is of shallow-burrowing macroinfauna and epifauna.

Macroinfauna: On the eastern Bering Sea shelf, the macroinfauna
includes 143 species of polychaete annelid worms, 76 species of gastropods, 76
species of amphipods, and 54 species of bivalves (Stoker, 1981).

Bivalve Mollusks: Although bivalves are widely distributed on
the shelf, they are concentrated in the midshelf region of the Bering Sea
(Lewbel, 1983). Some species are found in the nearshore surf zones. The
Pacific razor clam (Siliqua patula) is found on sand beaches of the Alaska
Peninsula, including Izembek Bay and Bechevin Bay (Nickerson, 1975). Other
clams inhabiting the Alaska Peninsula include the surf clam (Spisula polyn-
yma), distributed between Port Moller and Ugashik Bay; the Great Alaskan
Tellin (Tellina lutea); two species of cockle (Serripes groenlandicus and S.
laperousii); and other less frequently taken species. The surf clam biomass
has been estimated at 286,184 metric tons and the Great Alaskan Tellin biomass
has been estimated at 82,000 metric tons (Hughes et al., 1977).

Clams generally spawn in the summer during periods of warmer water tempera-
tures. The eggs and/or larvae may be planktonic before metamorphosing into
sedentary juvenile stages.

Epifauna: The eastern Bering Sea shelf supports at 1least 211
epifaunal invertebrate species (Jewett and Feder, 1981), of which mollusks are
the most diverse (76 species), followed by arthropods (52 species), and
echinoderms (28 species). More than 80 percent of the epibenthic biomass is
comprised of echinoderms, particularly the sea star (Lewbel, 1983). Four
commercially important crab species are dominant epifauna in the southeastern
Bering Sea.

Red King Crab (Paralithodes camtschatica): King crab are the
most prominent members of the epifaunal community of the southeastern Bering
Sea (Lewbel, 1983). They inhabit the continental shelf at depths up to 400
meters. Red king crab are concentrated immediately north of the Alaska
Peninsula and around Bristol Bay. Their average density has been estimated at
67/km?, with a high density of 54,600/km? at Port Moller (Lewbel, 1983).
(Blue king crab [P. platypus] are found in a band from the Pribilof Islands up
through the Bering Strait.)
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Historically, the abundance of the red king crab population in the south-
eastern Bering Sea has been cyclic on 7- to l4-year intervals influenced
primarily by environmental conditions (Thorsteinson, 1984). Cycles of abun-
dance suggest that year-class failure or success may be based on survival of
critical lifestages (i.e., larvae and young juveniles) in nearshore areas
(Armstrong et al., 1983). Instantaneous mortality rates of juvenile and
sublegal, sexually mature crab are estimated to be low, approximately 10
percent per year, until entering the fishery (Balsinger, 1976; Reeves and
Marasco, 1980). Consequently, the size of a future fisheries cohort is
determined predominantly by reproductive success and survival of larvae and
young of the year (0+ crab) in nursery areas.

Larval survival is influenced strongly by water temperature (Kurata, 1960,
1961; McMurray et al., 1983), and also by food supply and predation (Armstrong
et al., 1983). Lethal temperatures are those greater than 15°C or lower than
0.5° to 1.8°C (Kurata, 1960) and survival of zoeae is greater between 5° to
10°C (McMurray et al., 1984). In addition, the number and location of spawn-
ing females may significantly influence 1larval survival and location of
megalopae relative to optimal substrates at metamorphosis (Armstrong et al.,
1983).

Although the magnitude of initial 1larval hatch and numbers surviving to
metamorphosis may be important determinants of year-class strength, the
geographic location of survivors at metamorphosis may be more important if
refuge habitat is scarce and/or patchy. 1If optimal bottom type does not occur
uniformly along the North Aleutian Shelf into Bristol Bay, location of spawn-
ing female populations and the interplay of oceanographic factors and influ-
ences (i.e., currents and direction, windspeed and direction) during develop-
ment time could be the major determinants of placement and survival rates of
larvae over optimal bottom types at metamorphosis (Armstrong et al., 1983).

Any source of mortality that substantially reduces numbers of large males
could threaten the breeding potential of the red king crab population.
Insemination of larger females by smaller males results in reduced clutch
size. A male-female weight ratio of 1:7 is required for 100-percent copu-
lation (Reeves and Marasco, 1980); below this weight, smaller males have less
success breeding mature females. This may have been the case in the 1982 NMFS
observations, which found an unusually large number of barren female crabs
(i.e., which had not extruded eggs) in a year of very low male abundance. It
is mnot clear whether or not there is a relationship between spawners and
eventual recruits for this species (Reeves and Marasco, 1980).

The abundance of male red king crabs in the southeastern Bering Sea has been
decreasing since 1981, As summarized in Reeves (1985), this precipitous
decline in this stock appears to result from the occurrence of weak year-
classes recruiting to the fishery and increased mortality among adult, and
especially sublegal, crabs of these weaker year-classes (Reeves, 1985). The
occurence of weak year~classes is related to conditions that affect survival
during the immature lifestages. Increased mortality of adult crabs appears to
be related to a number of factors, including predation by halibut, Pacific
cod, and yellowfin sole; competition; fishery effects (handling mortality);
disease; and temperature; all of which showed some correlation. WNo single
factor showed a dominant correlation, however, when factors were grouped
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(i.e., halibut and yellowfin sole predation, catchers/processors, and tempera-
ture), correlations increased. Apparently, many factors are influencing the
decline of this population.

The life cycle of the red king crab 1s characterized by a spring spawning
migration and a summer-fall feeding migration. Beginning in January, females
move from deep, offshore waters into more shallow, coastal waters (70 m or
less) north of the Alaska Peninsula. Males are more abundant in the deeper
waters farther offshore to the north and west of the North Aleutian Basin
lease area in the winter, and they migrate into the more shallow waters in or
near the lease area a month later than the females to mate. Pereyra et al.
(1976) indentified spawning areas near Amak Island and in the Black Hills-Port
Moller areas. Reviews of studies have indicated that spawning occurs in
nearshore waters between Unimak Island and Cape Seniavin (Armstrong et al.,
1983; McMurray et al., 1984). After mating, the males and the ovigerous
females feed in coastal areas before returning to deeper waters in the late
summer or fall. Eggs are carried by the females for approximatley 11 months
before hatching after the females have returned to nearshore waters. Hatching
generally occurs from April 1-20, although the timing can vary up to a month
(Weber, 1967; Haynes, 1974).

Red king crab larvae are present in the nearshore areas from April to August.
Important larval release areas are the Port Moller area and off the Black
Hills area of the Alaska Peninsula (Lewbell, 1983). Larvae develop at depths
of 40 to 70 meters (Armstrong et al., 1981). They are found only in the
southern part of the St. George Basin and in a nearshore band that extends
from Unimak Pass northeast into Bristol Bay along the 50-meter isobath (Fig.
ITI-12). The highest known densities of red king crab larvae occur from
western Unimak Island to Port Moller, but the extent and abundance of larvae
from Cape Seniavin into Bristol Bay remain unknown (McMurray et al., 1984).

The larvae are planktonic and tend to drift northeastward with the prevailing
water currents along the Alaska Peninsula toward Bristol Bay, and may be
carried quite some distance before reaching the benthic¢ stage (Haynes, 1974;
Hebard, 1979). Data on development time and current speeds (Kinder and
Schumacher, 1981b) suggest that larvae could be transported more than 200
kilometers during the time from hatch to metamorphosis. By August, inshore
areas contain very low densities of larvae. Relatively heavy pelagic larval
distributions have been found from the Black Hills area to Port Heiden, with
largest concentrations (2,000/100 m® found 200 km offshore between Cape
Seniavin and Port Heiden) (Armstrong et al., 1983), which correlates with high
concentrations of phytoplankton. Red king crab larvae also exhibit a diel
vertical migration, which probably is influenced by tidal action. The larvae
pass through several molts and finally settle to the bottom as juveniles.

The juveniles migrate into shallow waters. Starting at age 3, juveniles form
dense pods (thousands to hundreds of thousands of individuals) that inhabit
the intertidal and shallow subtidal zomes. Smaller juvenile crabs (to 60 mm
carapace length) have not been caught by nets in the NMFS survey area, and are
consequently presumed to be concentrated in nearshore areas. Larger juveniles
(to 110 mm) are found on the coastal, middle, and outer shelf around the 50-
100-meter isobaths (Kinder and Schumacher, 198la). Age-3 to -5 juveniles
appear to form pods in the Port Moller area at water depths of 40 to 60 me-
ters. The nearshore area along the northern side of the Alaska Peninsula also
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DISTRIBUTION OF LARVAL KING AND TANNER CRABS IN THE SOUTHEASTERN BERING SEA,
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has the extensive gravel and rocky substrates requisite for survival of the
early benthic lifestages of this species (Sharma, 1979). This substrate also
supports the invertebrate fauna that are food for juvenile red king crab
(Armstrong et al., 1983). It is hypothesized that postlarval survival is
related to settlement onto this refuge habitat that is thought to consist of
gravel or larger-sized rocky substrates inhabited by several attached epi-
faunal invertebrates, which are food for juvenile crab and the vegetation that
provides protective cover for these juveniles. King crab mature sexually at 5
or 6 years of age, at which time podding behavior ceases and they join the
seasonal feeding and breeding migrations. Planktonic larval crabs feed on
phyto- and zooplankton. Juveniles feed on diatoms, protozoa, algae, echino-
derms, small mollusks, and other benthic species. Adult king crab are omni-
vorous and feed on small benthic invertebrates, including bivalves, gastro-
pods, polychaetes, brittle stars, and tanner crab. They also feed on small
fish and dead organisms. Age-3 to -5 juveniles appear to form pods in the Port
Moller area at water depths of 40 to 60 meters. Waters to the east of Port
Moller are very important to red king crab.

Tanner Crabs (Chionoecetes opilio and C. bairdi): Two species
of commercial importance are distributed widely throughout the southeastern
Bering Sea. These species generally occur at depths of 40 to 100 meters and
greater (Lewbel, 1983). Chionoecetes opilio is common throughout the south-
eastern Bering Sea. Trawl samples from the area revealed an average density
of 11,115/km?, with a high of 269,500/km® for a sample taken 300 kilometers
north of Unimak Pass (Jewett and Feder, 1981). Chionoecetes bairdi is con-
centrated in two areas: around the Pribilof Islands and immediately north of
the Alaska Peninsula (Jewett and Feder, 1981). In the southeastern Bering
Sea, this species was common only at depths below 100 meters. Densities
averaged 844/km?, with a high of 32,788/km? near Unimak Island. Tanner crab
populations are cyclic. The stocks have been depressed, but are currently
stable and recovering slowly. Both species are believed to have distributions
and abundances inversely related to the densities of king crabs (Gusey, 1978).

Tanner crab make seasonal movements related to spawning. They move into more
shallow waters (less than 100 m) in the spring and summer for spawning,
During the fall and winter, they inhabit deeper waters.

Tanner crabs breed in shallow shelf waters from January to May. Eggs are
carried by females on their abdomens for approximately 11 months. Hatching is
temperature-dependent. Chionoecetes bairdi eggs have a prehatching mortality
of approximately 20 percent (Thorsteinson, 1982). The larvae are pelagic and
concentrated in nearshore areas in the upper 60 meters of water (Thorsteinson,
1984) for approximately 3 months, depending on the availability of food and on
water temperatures (Fig. III-12). Juveniles are bottom dwellers. The area
north of the Alaska Peninsula is a nursery area for tanner. crab. There is a
higher abundance of C. bairdi larvae and juveniles in the North Aleutian Basin
Planning Area, although larvae of both species are present from April through
October (Thorsteinson, 1984).

Tanner crab larvae feed on phyto- and zooplankton. As demersal juveniles,
they feed on benthic diatoms, hydroids, and detritus. Adults consume dead
mollusks and crustaceans and prey on shrimp, polychaetes, clams, hermit crabs,
and brittle stars.
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Dungeness Crab (Cancer magister): The shallow, nearshore
waters north and south of the Alaska Peninsula are the northern limit of this
species. They inhabit bays, estuaries, and open-ocean, nearshore areas from
the intertidal zone to depths of 90 meters. There is a seasonal movement to
more shallow waters associated with breeding.

Dungeness crab mate from July to September. The females carry the eggs for 7
to 10 months before the eggs hatch in April and May. The larvae are plank-
tonic for 3 to 4 months before molting to juveniles. Juveniles generally are
associated with stands of eelgrass or, in the absence of eelgrass, with masses
of detached algae that are believed to provide them protection from predation.

Korean Hair Crab (Erimacrus isenbeckii): The Korean hair crab
occurs in water depths of 10 to 360 meters. The largest concentrations of
this species are found in the shallow waters along the northern shore of the
Alaska Peninsula and around the Pribilof Islands. Hair crabs hatch in the
spring, and the larval stage lasts approximately 5 months (Armstrong et al.,
1983).

Pandalid Shrimp (Pandulus spp.): Two commercially important species of
shrimp are common throughout the Bering Sea--pink shrimp (P. borealis) and
humpy shrimp (P. goniurus). They are most abundant along the central outer
shelf and slope of the Bering Sea. The pink shrimp inhabits depths of 85 to
110 meters in zones of deep, warm waters and is found concentrated near Nome
and northwest of St. Paul Island (Lewbel, 1983). The humpy shrimp is found at
similar depths, but in cooler waters, with a concentration between the Pri-
bilof Islands and Bristol Bay.

Shrimp spawn in September and October. Eggs are carried on females during the
winter and hatch the following spring. The larvae spend 2 to 3 months in the
nearshore plankton, feeding and molting before they metamorphose to juveniles
and assume the semidemersal habit of adults. Juveniles inhabit waters less
than 40 meters deep in the winter and deeper waters in the summer (University
of Alaska, AEIDC, 1974).

Shrimp larvae feed on diatoms and plankton. Adults feed on benthic organisms,
including polychaetes, and small crustaceans. Shrimp make diurnal feeding
migrations, rising in the water column at night to feed (Thorsteinson, 1984).

Mysids: Although 20 species of mysid shrimp have been identified in the
Bering Sea (Cooney, 1981), little is known of their distribution and abun-
dance. Mysids are important prey for many fish species. Taxonomic disagree-
ments and sampling problems (with seasonal migrations) have precluded much
understanding of the distribution and abundance of these species.

Echinoderms: These species account for more epibenthic biomass than any
other taxon in the eastern Bering Sea shelf (Jewett and Feder, 1981). The sea
star (Asterias amurensis) makes up 84.4 percent of the biomass in the shallow
waters (0-40 m) of the southeastern Bering Sea. Little is known of the life
history of these species. The larvae are known to be pelagic.

Large Gastropods: These are concentrated along the outer shelf at depths
from 40 to 100 meters. Neptunea heros and N. ventricosa are the dominant
species. From May to October, they produce eggs that hatch after about 3
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months. Neptuniids prey on polychaetes, bivalves, barnacles, crustaceans, and
fish (MacIntosh and Somerton, 1981).

Intertidal Invertebrates: The intertidal fauna have not been sampled exten-
sively in this area, particularly in the fall when biomass would be greatest
(Lewbel, 1983). The intertidal eelgrass fauna at Izembek Lagoon and Port
Moller was found to have more than 31 species of polychaetes, many oligo-
chaetes, amphipods, and two bivalves (0'Clair et al., 1981). Densities of
these species were sometimes very high (more than 100/cm?).

Seagrasses: Seagrass ecosystems perform a number of important functions in
the coastal environment, as summarized in McRoy and Williams (1977):

The high rate of primary production of seagrasses and other asso-
ciated producers such as benthic algae and epiflora furnish energy
for grazer and complex detrital foodwebs...The production of Izembek
eelgrass beds also exports 180,462 mt of particulate and dissolved
carbon annually (Barsdate et al., 1974) to the Bering Sea. Addi-
tional functions of seagrass ecosystems are providing substrate and
shelter for organisms (0O'Gower and Wacasey, 1967), consolidating
sediments by the root and rhizome system and subsequent protection
of the bottom from storm damage (Ginsberg and Lowenstam, 1958),
increasing organic material locally through the baffling effect of
seagrass leaves (Wood et al., 1969), and regenerating nutrients
(McRoy and Barsdate, 1970).

Eelgrass: Zostera marina is the dominant marine macrophyte along the
northern side of the Alaska Peninsula (Kinnetics Labs, Inc., 1984), concen-
trated in the bays and lagoons of the region (McRoy, 1970). The average
biomass of eelgrass in Izembek Lagoon is 1 kg dry/m? (McRoy and McWilliams,
1977), and eelgrass is estimated to cover approximately 68 percent of the
total area (Kinnetics Labs, Inc., 1984). Annual eelgrass production in
Izembek Lagoon is estimated to be approximately 500,000 metric tons dry
(Barsdate et al., 1974). Most of the bays and lagoons on the northern side of
the Alaska Peninsula contain eelgrass (Kinnetics Labs, Inc., 1984), but
biomass and productivity have not been estimated for these areas.

2. Marine and Coastal Birds:

Introduction: Coastal areas adjacent to the North Aleutian Basin Planning
Area and the southern side of the Alaska Peninsula support outstanding concen-
trations of wmarine and coastal birds, including several of Alaska's most
important seabird nesting and waterfowl/shorebird staging areas.

At least 85 species of seabirds, waterfowl, and shorebirds (Table III-3)--
many representing major segments of their world, North American, or regional
populations--breed, migrate, or overwinter in Bristol Bay/Alaska Peninsula/
eastern Aleutian coastal habitats adjacent to areas potentially affected by
0il industry activities in the North Aleutian Basin (Gill et al., 1981; Hunt
et al., 1981b; King and Dau, 1981). Of particular importance are several
species of waterfowl and the Alcidae; centers of abundance for a majority of
the latter are located in the southeastern Bering Sea region.

Habitats: Since topography along the northern side of the Alaska Peninsula
adjoining the lease area 1is generally low and rolling, with beaches, bays,
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Table III-3

Numbers of Species Represented in the
North Aleutian Basin Regional Avifauna

Species Group Number Percent
Loons/Grebes 6 7.1
Tubenoses 6 7.1
Cormorants 3 3.5
Waterfowl 24 28.2
Raptors 1 1.2
Cranes 7 1 1.2
Shorebirds 22 25.9
Jaegers/Gulls/Terns 11 12.9
Alcids 11 12,9
TOTAL 85 100.0

Sources: Gabrielson and Lincoln, 1959; Bellrose, 1976; Gill et al., 1981.



lagoons, and marshes providing the most common habitats, waterfowl and shore-~
birds dominate the avifauna. Elsewhere in the region, cliffs and turf habitat
for burrowing species attracts substantial numbers of colonial seabirds to
northwestern Bristol Bay, the eastern Aleutians, and the southern side of the
Alaska Peninsula.

In the pelagic environment of the southeastern Bering Sea, three oceanographic
fronts occur where oceanographic and nutrient conditions and the biological
communities they support change over relatively short distances--approximately
at the 200-meter, 100-meter, and 50-meter depth contours. These fronts
enclose two zones (outer shelf and middle shelf) over the continental shelf,
which differ substantially in their biological communities and productivity
(Iverson et al., 1979; Coachman et al., 1980; Hunt et al., 198la; Kinder et
al., 1982). Most (90.9%) of the lease area lies within the middle-shelf zone,
where foraging conditions less favorable than in the outer-shelf zome (7.2%)
contribute to generally lower pelagic-bird density. The remainder of this
lease area (1.9%) and coastal waters south to Unimak Pass lie in the coastal
zone, within the 50-meter depth contour.

Although densities in heavily used portions of the southeastern Bering Sea may
be similar, patterns of use and species involved differ (Eppley et al., 1982).
The primary pattern in the North Aleutian Basin is one of seasonal use by
nonresident and generally nonbreeding birds. Except in northwestern Bristol
Bay, where large colonies are located, the contribution of breeding birds to
density north of the peninsula 1s relatively slight. High densities are
associated with concentrations of colonies in the Krenitzen (eastern Aleutian)
Islands and south of the Alaska Peninsula.

In winter, approximately one-half of the Bristol Bay region becomes unavail-
able to birds due to ice cover, which typically extends north of the lease
area to the vicinity of Ugashik Bay/Port Heiden (Graphic 2). Overwintering
birds, especially alcids and seaducks, tend to concentrate along the variable
ice front, where foraging conditions may be improved by concentration of
forage species attracted to favorable nutrient conditions and algal blooms in
the ice-edge habitat. This diverse community typically is present from
December through April.

Pelagic Distribution: Pelagic distribution of birds in the southeastern
Bering Sea varies considerably between species and seasons. Thus, differences
between species tend to obscure regional patterns of distribution and abun-
dance when information for all species is combined. Typically, a variable
pattern of distribution is evident with scattered, highly mobile units (fre-
quently single individuals) coalescing into larger assemblages for short
periods, and then dispersing (Hunt et al., 1981c). This results in a "patchy"
pattern of high and low densities, determined to a great extent by the dis-
tribution of prey concentrations and proximity to nesting areas. An area of
generally lower density is evident between the 50- and 100-meter isobaths
(Fig. III-13; Graphic 2).

Most species in this region attain their greatest abundance either along the
shelf break or over the continental shelf (Table III-4), Northern fulmar,
fork-tailed storm petrel, and red-legged kittiwake are concentrated near the
shelf break (distribution of fulmar, and of other species, may be strongly
influenced by the presence of fish-processing ships that discard large amounts
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Table I1I-4

Density Indices (Birds/km?) for Seasonf/and Habitats
in the Eastern Bering Sea—

Winterg/ Spring Summer Fall
Species/ Habitats
Species group CS SB OC CS SB OC CS SB oOC CS SB oC
Fulmar 1 3 2 3 11 2 3 16 3 12 352/ 9

3/ 3/

Shearwaters 0 0 o0 3 3 + 81— 13 3 35 104~ 2
Storm-petrels 0 3 1 1 2 2 2 7 2 1 6 3
Larus gulls + ﬁ/ 1 + 1 2 1 1 1 + 1 2 +
Kittiwakes + + 1 1 2 1 2 2 1 3 5 1
Alcids 16 2 2 34 20 5 15 17 2 9 3 2
Murres 2/ 14 0 0 19 2 1 9 1 + 4 1  +
Tufted puffins 2/ 0 0 0 1 1 1 1 2 1 2 1 4
Total birds & 31 9 7 56 41 12 109 58 11 65 1573 16
Total birds
minus shearwaters
and fulmars 30 6 5 50 27 10 25 29 5 18 18 4

Source: Hunt et al., 198lc.

1/ Data are derived from combined ship and air surveys. Habitats include
continental shelf (CS), shelf-break (SB), and oceanic (0OC) waters.

2/ Based on a single aerial survey and no shipboard surveys.
3/ These densities are highly biased from sighting of large flocks.

4/ All densities have been rounded to nearest whole number. A "+" indicates
fewer than 0.5 birds/km2.

5/ Included in alcids.

6/ Includes waterfowl, shorebirds and others not listed in the table.



of waste). Murres typically occur over the continental shelf with marked
concentration near colonies during the breeding season; likewise, distribution
of horned puffin, parakeet auklet, crested auklet, and least auklet is closely
tied to food resources near their colonies in summer (Hunt et al., 198lc).
Tufted puffin and black-legged kittiwake are distributed rather evenly over
the southeastern Bering Sea. Nonbreeding southern-hemisphere shearwaters, the
most abundant species in late spring, summer, and fall, stay mainly within the
coastal zone.

In winter (December-March), pelagic-bird densities are low compared to other
seasons (Table III-4). Beginning in the fall and continuing throughout the
winter months, colony-nesting species, as well as seaducks, disperse widely
over the southern Bering Sea from the ice front south to the Aleutian Islands
and east to the Kodiak Archipelago (Gill et al., 1978; Gould et al., 1982).
Highest densities occur over the continental shelf. Most species tend to
concentrate in areas of high food availability, such as where tide rips are
substantial or where currents converge or diverge (Pingree et al., 1974). The
ice front, which typically extends from the vicinity of Port Heiden/Ugashik
Bay northwestward past the Pribilof Islands, also is a region of prey abun-
dance and concentration in winter and spring. Availability of open-water
habitat in the ice front varies with the degree of wind-generated compression
or dispersion of the ice. According to Divoky (1979, 1981), bird densities in
and adjacent to the ice front in winter and early spring average 11 birds/km?
in open water south of the shelf, 99 birds/km? in open water over the shelf
(i.e., within the lease area), and 561 birds/ km? in the front. Murres are
the most abundant species in the front, averaging 200 birds/km?, with den-
sities as high as 10,000/km? observed and 1,000/km? not uncommon. One flock
of 25,000 was encountered (Divoky, 1981).

For many species, numbers peak in spring (Table I1I1I-4) prior to breakup of
the pack ice, when overwintering individuals and migrants are concentrated
south of the ice front. As breakup proceeds in spring, these birds move over
a broad front northward along recently opened waterways to their breeding
areas. Highest mean spring density (67.3 birds/km?) occurs over the shelf
(Table I11-5); alcids, particularly murres, comprise much (65.8%) of this
density (Tables 111-4 and 111-6). Since large numbers of shearwaters (9-20
million) do not arrive until late May or early June, they represent only a
small percentage (8.8%) of birds present until summer (Tables III-4 and
111-7). Spring densities (estimated from both ship and aerial surveys; Table
111-7) average 56, 41, and 12 birds/km? in shelf, shelf-break, and oceanic
habitats, respectively (Hunt et al., 198lc, 1981d).

Highest pelagic-bird densities over the Bering Sea shelf occur in summer and
fall (late May-October). Average densities exceeding 75 to 250+ birds/km?
are frequent over the shelf in summer (Fig. I1II-13); mean density over the
shelf exceeds 200 birds/km? (Table III-5). Fulmars, storm petrels, and some
alcids are abundant foragers near the shelf break (Table 11I1-4), while shear-
waters dominate the avifauna within the 50-meter isobath. Shearwaters fre-
quently occur in flocks containing hundreds of thousands of individuals, and
flocks of over 1 million have been observed (USDOI, FWS, unpublished; Guzman,
1981), far outnumbering local seabird populations. According to Hunt et al.
(1980), peak densities near the Pribilof Islands vary from 431 birds/km?
toward the shelf break to 530/km® over the shelf. Such densities suggest that
at least 600,000 birds could be present in this area at any given moment.
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Table III-5

Marine and Coastal Bird Mean Densities
(Birds/km?+90% Confidence Interyal)
in the Eastern Bering Sea ~

Habitat
Season Bay and Shelf Shelf Break Oceanic
Winter 2/ 2/ 2/
Spring 67.3 *+ 14,7 54,2 + 16,8 13.5 + 6.9
Summer 211.6 * 151.8 67.7 + 17.6 13.9 + 2.7
Fall 8l.4 + 29,2 241.0 * 175.1 14.8 * 2,2
Source: Gould et al., 1982.
1/ Estimated from shipboard surveys.
2/ No surveys.

Table III-6
Percent of Alcids in Total Bird Density
in Eastern Bering Sea Habitats

Habitat
Season Bay and Shelf Shelf Break Oceanic
Winter 1/ 1/ 1/
Spring 65.8 43.5 42,2
Summer 7.9 35.9 20.1
Fall 16.5 1.5 12.8

Source: Adapted from Gould et al., 1982,

1/ No surveys.



Table III-7

Percent of Shearwaters in Total Bird Density
in Eastern Bering Sea Habitats

Habitat
Season Bay and Shelf Shelf Break Oceanic
Winter 1 -l/ 1/
Spring 8.8 10.9 1.5
Summer 84.0 15.7 20.9
Fall 68.7 80.2 14.2
Source: Adapted from Gould et al., 1982; USDOI, MMS, 1985.
1/ No surveys.
Table III-8
Numbers of Seabirds Breeding in Areas Potentially
Affected by the North Aleutian Basin Lease Sale
Numbers of
Seabirds
Area (Millions) Percent

Bristol Bay 1.9 42,2
Krenitzen Islands 0.5 11.1
Alaska Peninsula (south) 1.2 26.7
Shumagin Islands 0.9 20.0

Total 4.5 100.0

Source: USDOI, MMS, 1985.



Seabird Colonies: The breeding seabird population of this region is estimated
to be at least 4.5 million (Table III-8), about 20 percent of the total known
Alaskan population (Sowls et al., 1978; USDOI, FWS, unpublished data). Within
the North Aleutian Basin Planning Area, seabirds are found in greatest concen-
tration at Cape Peirce, where about 858,000 birds are present during the
breeding season. This population estimate may be revised downward when
analyses of data obtained in 1984 studies are completed. Cape Newenham,
Hagemelister Island, and the Walrus Islands support an additional 986,000
birds. These four areas contain 97.1 percent of the seabirds nesting in the
North Aleutian Basin area (Table III-9) and account for most of the nearshore
bird densities of 76 to 466 birds/km? (mean density=86/km?) reported by
Arneson (1980) in northwestern Bristol Bay. Kittiwakes and the larger,
fish-eating alcid species (murres, tufted puffin) are the most abundant in
these colonies. Smaller, plankton-eating species (auklets) apparently do not
find sufficient favorable foraging and/or nesting habitat conditions to breed
in large numbers in this area (USDOI, MMS, Navarin Basin FEIS, 1983e). A
colony containing 1,000 Aleutian terns 1is located in Port Moller. Waterfowl
also contribute substantially to spring densities. 1In summer, density in the
Walrus Islands area is estimated to be 139 birds/km?, with alcids the most
numerous group.

Other substantial seabird concentrations exist along the southern side of the
Alaska Peninsula (Graphic 2, Table III-10), particularly in the Shumagin
Islands (Bailey, 1978; Sowls et al., 1978; Bailey and Faust, 1980, 1981).
Colonies in this area total approximately 1.1 million birds. An additional
1.0 million birds nest in colonies peripheral to this region.

Breeding Phenology: The approximate breeding-season schedule for the Pribilof
Islands, representative of the southeastern Bering Sea region, is shown in
Figure III-14. 1In general, marine birds arrive in the vicinity of nesting
colonies in April and lay eggs in May and June, although there may be con-
siderable variation among species, areas, and years. Hatching takes place in
June, July, and August. The young of most species fledge from late August
into October (Hunt et al., 1980, 1981b), making the initial portion of their
dispersal to overwintering grounds on the water.

Alaska Peninsula: Major proportions of several waterfowl populations depend
for part of their annual cycle upon comparatively restricted areas along the
northern side of the Alaska Peninsula (Graphic 2); those highly dependent on
this area are given in Table III-11. Heaviest use occurs during spring and
fall migratory periods when birds stop over to build up fat reserves for the
remainder of their migration (Fig. III-15). Izembek and Nelson Lagoons are
the most important areas for geese, dabbling ducks, Steller's eider, and
several species of shorebirds (Gill and Handel, 1981; Thorsteinson, 1984).
Other important areas include Egegik Bay, Ugashik Bay, Pilot Point, Cinder
River, Port Heiden, Seal Islands Lagoon, and Port Moller. Nearby coastal
waters are important for scoters, king eider, oldsquaw, and harlequin duck
(G111 et al., 1978a,b).

The populations of four goose species that nest on the Yukon/Kuskokwim Delta
(emperor, brant, white-fronted and cackling Canada geese) have declined
dramatically in recent decades . (King and Conant, 1983; Conant and Hodges,
1984). It appears that natural and human predation on breeding and wintering
grounds and destruction of winter habitat, together with a complex interaction
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Table III-9

Estimated Populations of Seabird Colonies in the
North Aleutian Basin Area

Percent of Total
Population in
North Aleutian

Area Population Estimate Basin
Cape Peirce 857,987 45,2
Walrus Islands 567,601 29.9
Cape Newenham 387,619 20.4
Hagemeister Island 31,098 1.6
Amak Island 14,166 0.7
Other 40,679 2.1
Total 1,899,150 99.9

Sources: Petersen and Sigman, 1977; Sowls et al., 1978.

Table III-10

Estimated Populations of Major Seabird Colony Areas
on the Southern Side of the Alaska Peninsula

Area Population Estimate l/ Percent
Amagat Island 451,140 24,1
Unga Island 103,156 5.5
Deer Island - Sandman Reefs 354,464 19.0
Shumagin Islands 896,024 47.9
Mitrofania Island area 65,312 3.5
Total 1,870,099 100.0

Source: Sowls et al.,, 1978.

1/ Numbers for some colonies may increase substantially when nocturnal
species are accurately censused,



Table I1I-11
Waterfowl Species with Major Segments of Their Population Dependent
on Areas within and Adjacent to the North Aleutian Basin

%Z Pacific
Population Regional Period Important
Species (1,000's) Population of Use Use Areas
Emperor Goose 79 100 Spring-Fall Ugashik Bay-Izembek
Lagoon
Brant 120-150 100 Spring-Fall Izembek Lagoon
Taverner's 80 75 Fall Izembek Lagoon Area
Canada Goose
Cackling Canada 27 100 Spring-Fall Pilot Point (Ugashik
Goose Bay)
White-Fronted 80 30 Fall Pilot Point
Goose
Steller's Eider 200 100 July-Fall Izembek-Nelson Lagoons
King Eider 375-650 75 Winter Nearshore, Offshore
Areas

Sources: Bellrose, 1976; King and Dau, 1981; Hameedi, ed., 1982; USDOI, FWS,
Unpublished.
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of environmental variables, are potential factors contributing to this trend.
Taverner's Canada goose appears not to be experiencing such a substantial
decline.

Since 1981, brant, cackling Canada, and emperor goose-nesting success on the
delta has declined approximately 45, 15, and 15 percent (#57), respectively
(Garett and Wege, 1984), and observations in the spring of 1983 suggest, for
example, an overall decline of 21 percent in the emperor goose population
since 1982 (USDOI, FWS, unpublished). If the current population decline
continues unchanged, these populations are expected to reach extremely low
levels by 1994 (King and Conant, 1983).

In April and May, Arneson (1980) recorded 200,000 birds along the northern
shore of the Alaska Peninsula, including about 31,000 emperor geese, 55,000
brant, 15,500 dabbling ducks, 23,000 Steller's eider, and 44,000 gulls. Mean
density was 141 birds/km®?. Densities were highest in Nelson Lagoon (849
birds/km?) and Applegate Cove in Izembek Lagoon (358 birds/km?). Most abun-
dant species in Nelson Lagoon were emperor geese (388/km?), seaducks (233/km?,
88% Steller's eider), and gulls (208/km®). 1In Applegate Cove, brant were the
most abundant species (319/km?). Brant remain at Izembek until about mid-May
and emperor geese remain until late May before moving north to breed (Bell-
rose, 1976; Gill et al., 1978a).

Relatively few geese breed in the Bristol Bay/eastern Aleutian region (40,000
white-fronted geese), but an estimated 378,000 and 148,000 ducks breed in the
two areas, respectively, and the annual fall flight is estimated to exceed
860,000 individuals (ADF&G, 1976).

Most nesting takes place in the northeastern portion of Bristol Bay. Pintail,
scaup, harlequin duck, scoter, and oldsquaw are most abundant in Bristol Bay,
while harlequin duck and common eider dominate waterfowl counts in the Aleu-
tians. In addition, an estimated 10,600 tundra swans nest in the Bristol Bay
area north of Port Heiden (ADF&G, 1976).

In fall, over 1 million birds were recorded along the northern side of the
Alaska Peninsula (Arneson, 1980), including 144,000 Canada geese, 150,000
brant, 106,000 emperor geese, 54,500 dabbling ducks, 85,000 Steller's eider,
51,000 scoters, 96,000 shorebirds, and 31,000 glaucous-winged gulls. Up to
100,000 snow geese use the Egegik, Ugashik, and Cinder River estuaries for
fall staging; and most of the cackling Canada goose population stages in
Ugashik Bay prior to fall migration. Mean density was 453 birds/km?, and
highest densities were recorded in Izembek Lagoon (1,044/km?), Nelson Lagoon
(746/km?), and Port Moller (618/km?). In Izembek Lagoon, geese (brant,
Canada, emperor) were the most abundant birds (932/km®); in Nelson Lagoon,
emperor geese (168/km2) and seaducks (420/km?) predominated. Steller's eiders
undergo their postbreeding molt in the lagoon before proceeding to their
wintering grounds. Observers in the fall have recorded as many as 105,000
waterfowl in Nelson Lagoon, together with 100,000 or more shorebirds (Gill et
al., 1978b).

In winter, substantial numbers of waterfowl overwinter along both sides of the

Alaska Peninsula, On winter surveys, Arneson (1980) recorded about 34,000
birds including 2,000 emperor geese, 4,000 Steller's eider, and 4,500 glau-
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cous-winged gulls. Mean density was 53 birds/km?; highest density (197
birds/km?) occurred between Port Heiden and Seal Islands, with relatively high
densities between Egegik and Ugashik Bays, in Nelson Lagoon, and in Bechevin
Bay. Farther offshore, large numbers of oldsquaw and common and king eiders
also overwinter (Divoky, 1981; USDOI, FWS, Petersen, personal communication,
1984). When lower temperatures cause increased ice cover and reduced foraging
opportunities, many waterfowl move to bays and other protected habitats on the
southern side of the Alaska Peninsula. Arneson (1980) found highest densities
near Mitrofania Island (138 birds/km2?), in the Shumagin Islands (124/km?), and
in Cold Bay (99/km?). Mean density was 67 birds/km?; alcids comprised 44 per-
cent, geese and shorebirds 5 percent each, .

Critical Habitat Areas: In the North Aleutian Basin, important seabird
nesting habitat and associated foraging areas exist at Capes Peirce and
Newenham and in the Walrus Islands 1in northwestern Bristol Bay. Summer
foraging habitat at and within the 50-meter isobath also is important for vast
numbers of nonbreeding shearwaters. South of the Alaska Peninsula, the
Shumagin Islands contain many important seabird colonies. During spring and
fall migration periods, bays and lagoons on the northern side of the penin-
sula, especially Izembek and Nelson Lagoons, provide critical waterfowl
staging habitat. Unimak Pass is an Important migration route between the
North Pacific and the Bering Sea. Bays and other protected waters on both
sides of the Alaska Peninsula are important overwintering areas for waterfowl
as well as seabirds.

3. Pinnipeds and Sea Otters: Five noncetacean species of marine
mammals commonly occur in the proposed North Aleutian Basin lease sale area
and are likely to have some interaction with proposed OCS o0il and gas indus-
trial activities. These species are the sea otter, Steller sea lion, harbor
seal, Pacific walrus, and northern fur seal. Other pinniped species that are
uncommon in the lease area but that seasonally occur in small numbers include
spotted, ringed, bearded, and ribbon seals. Due to the relative numerical
ingignificance of the latter species in the lease area, they are not discussed
further.

All marine mammals in U.S. waters are protected under the Marine Mammal
Protection Act of 1972. By Congressional intent in the Act, it was declared
that marine mammals "be protected and encouraged to develop to the greatest
extent feasible commensurate with sound policies of resource management, and
that the primary objective of their management should be to maintain the
health and stability of the marine ecosystem." General habitat areas of
marine mammals are shown on Graphic 3.

The following account briefly describes the biology and 1life histories of
common noncetacean marine mammals relevant to the potential adverse effects of
oll and gas activities in the lease area.

Sea Otter: Since protected by international treaty in 1911, sea otters have
reoccupied much of their former range (California/Bering Sea/Japan), including
several areas 1in the North Aleutian Basin lease sale area. Significant
concentrations of sea otters are found along the northern coast of Unimak
Island and the Alaska Peninsula to Port Moller, and along the southern coast
of the Alaska Peninsula from Unimak Island to Balboa Bay, including the
Shumagin Islands (Graphic 3).
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Surveys made between 1957 and 1976 indicate that, by 1970, sea otters had
expanded their range north of Port Heiden; but severe winter conditions in
1971, 1972, and 1974--when ice advanced south to Unimak Island--resulted in
the deaths of hundreds, if not thousands, of individuals and forced a retreat
to the south from which the population has not yet recovered. Some otters are
still found as far north as Ugashik Bay (Schneider, personal communication,
1982).

Schneider (1976) conservatively estimated the Port Moller/Unimak Island
population at 17,173 otters for an overall density of 3.9 individuals/km?,
with 6.5 individuals/km? in high-density areas (Graphic 3). There may be as
many as 20,000 otters (Cimberg et al., 1984). Pods of 100 animals are not
uncommon in this area, and pods containing over 1,000 were sighted near Amak
Island and other areas up to 50 kilometers offshore (Schneider, 1981). The
otter's preferred habitat includes kelp beds and offshore reefs and rock
shores exposed to the open ocean (Lensink, 1962).

Sea otters may migrate through False Pass to and from the southern side of the:
Alaska Peninsula during the spring and fall, reflecting the reported changes
in their abundance and distribution in the lease sale area (Cimberg et al.,
1984).

Otters may breed at any time of year, but this activity reaches a peak in
September through November; pupping peaks from April through June. Produc-
tivity is quite low; females normally produce one pup every 2 years from age
4. Molt is prolonged over the entire year, rather than occurring seasonally
as in other marine mammals.

To maintain their high metabolic rate, sea otters consume 20 to 25 percent of
their weight in food each day (8-15 pounds). Their food consists primarily of
benthic invertebrates and bottomfish in some habitat areas. Food availability
is the primary factor limiting sea otter—population growth in specific locales
(Schneider, 1976).

Steller Sea Lion: In Alaska, Steller sea lions occur over the continental
shelf in the Gulf of Alaska, the Aleutian Islands,land the Bering Sea.

Current estimates place the total population between 24,000 and 290,000
individuals (Loughlin et al., 1984), with about 200,000 inhabiting Alaskan
waters (Braham et al., 1980). Approximately 40 percent (100,000-130,000) of
the total population resides in the Bering Sea and Aleutian Islands (Mc-
Alister, 1981). An estimated 5,000 occur in Bristol Bay with about 2,500 in
the lease area (Frost et al., 1982). Sea lions generally use well-defined
breeding and haulout areas throughout their range. Sixty-two regularly used
breeding rookeries and haulout sites have been identified and censused in the
area covered by Graphic 3 (ADF&G, 1973; Braham et al., 1977a; Calkins and
Pitcher, 1977, 1978, 1979; Braham et al., 1980). Apparently, many of these
haulout areas are subject to change in use patterns, since areas previously
identified as haulout sites are now considered only as stopover areas (Calkins
and Pitcher, 1977).

Comparison of site-specific population estimates from the eastern Aleutians

and Alaska Peninsula made between 1957 and 1977 indicate that a sea lion
population decline of approximately 50 percent occurred (Braham et al., 1980).
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The cause of this decline 1is unknown, however; this decline may reflect a
shift in the population or in seasonal movements, as well as possible effects
from human activities (Loughlin et al., 1984).

Sixteen rookeries have been identified in the eastern Aleutian Islands, on' the
Alaska Peninsula, and on Amak Island (Graphic 3). Many of the rookeries are
used as haulout areas throughout the rest of the year, and nonbreeding indi-
viduals may occupy nearby haulout areas during the breeding season. The
greatest numbers of sea lions are present between May and early July during
the breeding season (Braham, personal communication, 1985).

In early May, mature males begin arriving at the rookeries and establish
territories, preceding the arrival of pregnant females (Pitcher and Calkins,
1981). Nursing is protracted in sea lions, typically lasting from 8 to 11
months; females often are observed nursing both a pup and a yearling.

Females mate on the rookery 1 to 2 weeks after giving birth, or elsewhere if
not parturient (Braham et al., 1977b). Territorial behavior of males declines
in early July, and by mid~July most breeding activity has ceased. The molting
period lasts from the end of the breeding period until October.

Sea lions usually forage in water less than 180 meters (590 ft) deep and
within 24 kilometers (15 mi) of shore; however, they were observed as far
offshore as 85 nautical miles (Kenyon and Rice, 1961). Fish generally com-
prise over 95 percent of their diet, with pollock and capelin the most common
species taken (Pitcher, 1981).

Harbor Seal: Harbor seals are common residents of coastal areas (Graphic 3)
throughout the eastern Aleutian Islands, the Alaska Peninsula, and inner
Bristol Bay and Shumagin Islands (Everitt and Braham, 1979, 1980). Their
total population in the southeastern Bering Sea is conservatively estimated to
be 30,000 to 35,000 (Everitt and Braham, 1980). About 20 percent of these
inhabit the eastern Aleutians; most of the remaining 80 percent occupy a few
major haulout areas along the northern side of the Alaska Peninsula (Braham et
al., 1977b). Three major haulout-breeding areas occur adjacent to the pro-
posed sale area (Graphic 3): Port Moller (about 6,100 individuals), Izembek/
Moffet Lagoon (4,500), and the Isanotski Islands in Bechevin Bay (400).
Estimates for the numerous lesser haulout areas are given in Everitt and
Braham (1979). At 16 such areas in the eastern Aleutians, concentrations of
100 to 500 individuals were observed at various times of the year.

Movements of harbor seals are poorly understood; they appear to be a rela-
tively sedentary species with strong fidelity to traditional haulout sites.
In heavy ice years, when the bays freeze over and shorefast ice is extensive,
seals are prevented from hauling out in the usual winter areas. Apparently,
some individuals disperse to the pack ice in winter, especially in severe
winters when it extends farther into the southern Bering Sea (Braham et al.,
1977b). )

Although primarily coastal inhabitants, they have been observed up to 100

kilometers (62 mi) offshore (Fiscus et al., 1976) and upstream in coastal
rivers.
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Although no data are available for the Bering Sea, pupping is reported from
mid-May to late June on Tugidak Island southwest of Kodiak Island (Pitcher and
Calkins, 1977). Pups are able to enter the water soon after birth, and
weaning occurs 3 to 5 weeks later (Bishop, 1967; Johnson, 1977). Mating
occurs from late June to late July, within 2 weeks after females have ceased
nursing their pups (Pitcher and Calkins, 1977, 1979).

Physical condition, as indicated by blubber thickness, is highest from Novem-
ber to mid-May. Seals are thinner during the summer months. This is probably
associated with the energic demands of lactation, breeding, and molting
(Pitcher and Calkins, 1979). Lowest energic levels occur during the peak
molting period, mid-July to mid-September.

Harbor seals are opportunistic feeders, and thus their diet varies according
to season and location., 1In the Gulf of Alaska, Pitcher and Calkins (1979)
found that fish (especially pollock and capelin) comprised 73.8 percent,
cephalopods 22.2 percent, and decapod crustaceans 4.1 percent of the occur-
rences of prey items.

Walrus: Recent census figures indicate that the Pacific population may be as
high as 250,000 to 300,000 animals (Krogman et al., 1979; Lourie, 1982). The
Pacific walrus ranges primarily from the Chukchi Sea (summer) to the northern
and southeastern portions of the Bering Sea, including the North Aleutian
Basin. Following southward migration, wusually beginning in November and
continuing into January, walrus are widely distributed in the seasonal pack
ice overlying shallow water in the Bering Sea (Graphic 3). During winter
months (December-March), numbers are especially high near St. Lawrence Island,
St. Matthew Island, and within the planning area near Nunivak Island, Kusko-
kwim Bay, and northern Bristol Bay where leads and polynyas in the pack ice
are numerous (Burns et al., 1981).

As the seasonal pack ice melts and recedes northward in spring, wusually
beginning in April, a majority of walrus--particularly females and young--move
north with it, leaving behind a portion of the male population in Bristol Bay
and in several other areas. By far the greatest number haul out on Round
Island and on several other islands in Walrus Islands State Game Sanctuary in
northern Bristol Bay. In recent summers, as many as 12,000 to 15,000 bulls
have been counted at Round Island. Other spring- and summer-observed haulout
areas adjacent to the lease area include Capes Newenham, Constantine, and
Seniavin; Hagemeister and Amak Islands; and the Islands of Port Moller,
Ugashik Bay, and the Cinder River area (Graphic 3).

In years of substantial ice cover, the April population of Bristol Bay has
been estimated at 35,000 individuals (Kenyon, 1972). In May 1980, 5,000 to
7,000 walrus were observed south of Round Island, amounting to an estimated
Bristol Bay population of 63,800 individuals (Fay and Lowry, 1981). Walrus
are Ttelatively abundant in the planning area from March to June. Numbers
decline, or animals are more widespread, from July to December. From January
to March, numbers are low, probably because males migrate to the west, where
females congregate for the breeding season (Fay, 1981).

Recent observations indicate that the Pacific walrus population is at or

approaching carrying capacity of the habitat and, as a result, may be under
considerable stress. Signs of population stress, such as higher mortality

I11-B-32



rates, less body fat, and greater incidence of disease, have been noted
recently. Results of a recent study (Fay and Lowry, 1981) suggest that walrus
could have consumed 17 to 33 percent of the total harvestable surf clam
biomass in a local Bristol Bay clam fishery zone, or two to four times the
estimated annual sustained yield. Pressure of this magnitude by walruses on
their food supply could severely deplete food resources and could result in a
serious decline in habitat carrying capacity, especially within the winter/
spring range--possibly resulting in a shift of the population to less favor-
able habitats. The walrus population also may be influenced by competition
for food from other benthic feeders, such as bearded seals.

Mating takes place in the heavier ice habitat west of Bristol Bay, from
January to March, prior to spring migration. Calving occurs between March and
early June on the ice. Though able to swim at birth, calves require constant
attention, especially to maintain body temperature, and are accompanied by the
females for 18 to 24 months. Since only 32 to 43 percent of females breed in
a given year (Gol'tsev, 1968; Kelly, 1980), and both gestation and nursing
periods are protracted, productivity is low in this species. Molting of the
sparse body hair occurs over a period of 2 weeks between April and August.
Fasting may occur during this period.

Walrus feed, primarily on mollusks, at depths up to 80 meters. Over 60 genera
of benthic invertebrates have been found in stomach analyses (Fay, 1982);
however, from 60 to 90 percent of the biomass usually is from bivalve mol-
lusks.

Northern Fur Seal: This species is the most abundant pinniped occurring in
the southeastern Bering Sea. The Pribilof Island population is estimated at
871,000 seals and has declined by about 5 to 8 percent per year in recent
years (North Pacific Fur Seal Commission, 1984). This population is about 72
percent of the world population. Fur seals forage offshore in outer Bristol
Bay, including western portions of the North Aleutian Basin Planning Area.
However, their primary feeding habitat during the breeding and pupping season
is in the St. George Basin, along the shelf break and south to Unimak Pass
adjacent to the lease area (Graphic 3). Fur seals occur seasonally in the
Bering Sea from late April through November, although some individuals may
overwinter in the southern Bering.

Major important habitats for fur seals in Alaska are located in the St. George
Basin Planning Area and include the rookeries and haulout areas of the Pribi-
lof Islands; the continental shelf, and slope areas near the Pribilof Islands
extending southeastward to the Unimak Pass/Unalaska Island area (where partic-
ularly females forage during the breeding season); and their migration corri-
dors through the Gulf of Alaska (Graphic 3).

Fur seals tend to congregate in areas where nutrient upwelling results in an
abundant food supply, such as over the shelf break and outer continental
shelf. They feed mainly at night and in early morning on various schooling
fishes that ascend to the upper water layers. In the Bering Sea, from June to
November, important prey species include walleye -pollock, squid, and capelin.

4, Endangered and Threatened Species: The Endangered Species Act
of 1973 defines an endangered species as any species that is in danger of
extinction throughout all or a significant portion of its range. The Act
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defines a threatened species as one that is likely to become endangered within
the foreseeable future. The following paragraphs 1list the endangered and
threatened species that may occur within or near the North Aleutian Basin
Lease sale area. The U.S. Fish and Wildlife Service has reclassified the
Arctic peregrine falcon as threatened, as published in the Federal Register,
Vol. 49, No. 55, 1984. There are no listed endangered plants in areas imme-
diately adjacent to the lease sale area.

a. Endangered Cetaceans: There are at least 18 cetacean
species that may occur in or adjacent to the North Aleutian Basin lease sale
area, Eight of these species are listed as endangered in the Federal Register
(Vol. 48, No. 145) and include the bowhead whale (Balaena mysticetus), right
whale (Balaena glacialis), fin whale (Balaenoptera physalus), sei whale
(Balaenoptera borealis), blue whale (Balaenoptera musculus), humpback whale
(Megaptera novaeangliae), gray whale (Eschrichtius robustus), and sperm whale
(Physeter catodon). These species also are protected under the Marine Mammal
Protection Act of 1972, the Whale Conservation and Protection Study Act of
1976, and the International Convention for the Regulation of Whaling of 1946.
See Graphic 4 for general distributions and Alaska ranges of these endangered
cetaceans,

Bowhead Whale: The most recent bowhead whale population estimate, derived
from counts at Point Barrow, is approximately 4,000 individuals (Dronenburg et
al., 1983). Bowheads frequent the ice front of the central and southwestern
Bering Sea in winter and migrate to their summer feeding areas in the Beaufort
Sea in spring. During average ice years, they spend the winter in the first-
year ice and polynyas from St. Lawrence Island south to St. Matthew Island
(Brueggeman, 1982). During heavy ice years, when the sea ice extends to its
maximum southern limit or unusual ice or storm conditions persist, the whales
are forced to move farther southeast than normal. Bowheads have been sighted
infrequently in the lease area (Braham et al., 1977). Most whales leave their
wintering areas by early May, depending on the timing of the breakup. Gener-
ally, whales follow the opening lead system, but they are often found migrat-
ing in the heavier ice. They generally concentrate their feeding in the
summer and fall migration periods. Bowheads are planktonic feeders; engulfed
fish can escape between the baleen plates that do not meet in front of the
bowhead mouth (Berg, 1977). They occasionally feed on benthic invertebrates.

Right Whale: Right whales were once abundant along all major land masses in
the temperate latitudes of both hemispheres. Because of over-exploitation by
whalers during the early portion of this century, the population is. near
extinction and probably numbers only a few hundred animals in the North
Pacific (Berzin and Yablakov, 1978). In the Pacific Ocean, they occur from
Alaska south to Oregon and California and from the Gulf of Anadyr and the Sea
of Okhotsk to the Yellow and China Seas (Tomilin, 1955). The largest histor-
ical concentration of these whales occurred in the Gulf of Alaska, particu-
larly near Kodiak Island (Townsend, 1935). Right whales feed on planktonic
crustaceans. In 1963, TINRO vessels observed about 200 right whales at 51°N
latitude, 145°W longitude (Berzin and Doroshenko, 1982). St. Lawrence Island
has been described as the extreme northern limit of the species range (USDOD,
NARL, 1980). Right whales in the Bering Sea are most likely to be found in an
area bounded by St. Matthew Island, Nunivak Island, and Atka Island from June
through August. A right whale was sighted adjacent to the lease sale area at
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58°32'N, 167°32'W (Berzin and Rovnin, 1966). Two right whales were recently
observed at 60°48'N, 175°18'W within the Navarin Basin lease sale area
(Brueggeman, 1982).

Sperm Whale: Sperm whales are the most abundant large cetacean in the North
Pacific and the only toothed whale listed as endangered. The population is
estimated at approximately 740,000 individuals (Rice, 1978), with approxi-
mately 15,000 in the Bering Sea during the summer months (Morris, 1981). This
species 1is distributed in the North Pacific from the equator north to Cape
Navarin. Large numbers of whales have been observed in the region from Kodiak
Island westward along the Aleutian Chain to the Commander Islands. Mature
males migrate to more northern latitudes, while females and young whales
seldom migrate north of a 10°C isotherm (approximately 50°N latitude). The
whales found in the Bering Sea generally enter through Unimak Pass and migrate
along the shelf break from the Pribilof Islands westward to the vicinity of
Cape Navarin. Sperm whales were captured in the region centered at 56°N,
170°W just south of the Pribilof Islands (Nasu, 1963). Fiscus et al. (1976)
describe the sperm whale as primarily an oceanic (shelf-slope and off-the-con-
tinental-shelf) inhabitant, but some individuals have been sighted in the
lease sale area. If they venture into the shallower waters of the lease sale
area, sperm whales are likely to be in the area between March and September. .

Blue Whale: Blue whales are the largest of the rorquals, a family of baleen
whales characterized by their pleated or corrugated throats. In the early
1900's, their population probably numbered over 200,000. Today, there are
only about 12,000 blue whales left in the entire world; 1,500 occur in the
North Pacific (Rice, 1978). During the summer, the North Pacific whales range
from the immediate offshore waters of central California and the northeastern
coast of Honshu, Japan, north to the Gulf of Alaska and the Aleutian Chain.
There are three general regions of high summer usage: (1) a narrow strip
along the oceanic side of the Aleutian Chain from 170°E to 175°W longitude;
(2) from 170°W to 160°W longitude; and (3) from Kodiak Island southeast across
the northern portion of the Gulf of Alaska and along the coast approximately
to Vancouver Island (Berzin and Rovnin, 1966). They rarely enter the Bering
Sea, but Arsen'ev (1961) observed seven blue whales south of the Pribilof
Islands. Whaling records indicate a peak occurrence of blue whales near the
Aleutian Islands in June and July; the fall migration begins in September
(Rice, 1974).

Fin Whale: Fin whales range from the North Pacific Ocean to the Bering and
Chukchi Seas and migrate into the Siberian waters of the Chukchi Sea from at
least early summer through October (Nasu, 1960). The North Pacific population
has been estimated at between 17,000 and 21,000 individuals, and it is esti-
mated that approximately 5,000 enter the Bering Sea during the summer (Morris,
1981). Fin whales generally winter off Baja California, although a few whales
overwinter in the Gulf of Alaska and near the Commander Islands (Berzin and
Rovnin, 1966). There appear to be several migration routes: (1) along the
coast of the Alexander Archipelago; (2) across the Gulf of Alaska to the
Albatross/Portlock Banks and south of the Aleutian Chain to the Commander
Islands; and (3) through Unimak Pass to the Bristol Bay area and northward
into the Chukchi Sea. Starting as early as April, fin whales may be present
in the lease sale area for 6 to 8 months. Although the fall migration begins
in September, some fin whales may remain in the Aleutians and the Gulf of
Alaska until November; some possibly overwinter in the Aleutians. Concentra-
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tions of fin whales were recorded during summer along the shelf break north-
west of the Pribilof Islands and east of St. George Island (University of
Alaska, AEIDC, 1978). Berzin and Rovnin (1966) reported numerous fin whales
in the area south of the Pribilof Islands. The whales also were reported in
relatively dense numbers along the continental slope northwest of Unimak Pass
(Nemoto, 1963). A feeding-concentration area used by lactating females and
juveniles is located north of Unimak Pass (Morris, 1981). Fin whales feed by
engulfing large swarms or schools of euphausiids, anchovies, capelin, herring,
and squid.

Sei Whale: Sei whales occur in the Pacific, Atlantic, and Antarctic Oceans.
They are more commonly found in the Gulf of Alaska and southeast of the
Aleutian Chain area during the summer months (May and June) and migrate to the
southern latitudes during winter. Migration periods and routes are similar to
those of the fin whale. Although the main summer population is found south of
the Aleutian Chain, some seil whales migrate into the Bering Sea. Braham et
al. (1977) reported onme sighting in the Fox Islands and one sighting east of
the Pribilof Islands. Fetal growth curves indicate that breeding occurs from
October to March. The North Pacific population is estimated at between 8,600
and 9,000 individuals. The principal food source is copepods (Calanus sp.),
which the sei whale catches by skimming the water surface. Other food sources
include euphausiids, herring, sand lance, and pollock. The population cur-
rently is suffering from a unique disease that causes progressive shedding of
the baleen plates and their replacement by an abnormal papilloma-like growth
(Morris, 1981).

Humpback Whale: Humpback whales are one of the most familiar of the large
cetaceans. In the North Pacific, the humpback whales are distributed from the
equator north to 70°N latitude in the Chukchi Sea, and the summer range
extends from the coast of Vancouver Island northward to the southern portion
of the Chukchi Sea. The whales migrate from wintering grounds off California
and Mexico along the coast to the Gulf of Alaska (early April), the eastern
Aleutian Islands (late June), and northward to the Bering and Chukchi Seas
(July-September). Scattered accumulations of humpbacks were observed to the
east of the Pribilof Islands and north of Unalaska Island (Nasu, 1963).
Concentrations of whales also were observed in Bristol Bay and in the Cape
Newenham region (Berzin and Rovnin, 1966). The whales are found in the lease
area from May through November; the autumn migration begins in September.
Photo-identification of humpbacks indicates that migratory routes exist
between Hawaii and southeastern Alaska and between Mexico and southeastern
Alaska. Soviet and Japanese tagging and whaling records indicate that hump-
backs heading for the St. George Basin migrate between Japan and the south-
eastern Bering Sea (Hameedi, 1981). Humpbacks feed on euphausiids and some-
times small fish, obtaining most of their food resources during the summer
feeding period (Wolman, 1978). The population 1is severely depeleted and
numbers between 850 and 1,400 in the North Pacific (Morris, 1981).

Gray Whale: Gray whales are now endemic to the North Pacific and adjacent
waters of the Arctic Ocean. The current eastern North Pacific stock is
estimated at about 17,000 individuals, 80 percent of which enter the Bering
Sea from April to December (Rugh 1984). The Korean stock is nearly extinct
(Brownell, 1977).
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Gray whales begin their northbound migration from their calving grounds in
Baja California around March. Some whales start earlier; Braham (1984)
reported sighting gray whales in Unimak Pass on March 22, 1980. Many whales
were sighted in Bristol Bay in April; however, most sightings along the
northern side of the Alaska Peninsula and Bristol Bay were in June (Braham,
1984). Gray whales enter the Bering Sea through Unimak Pass from March
through June on the northbound migration to summer feeding grounds in the
Chirikov Basin and the Chukchi Sea. The migration route generally follows
within 3 kilometers of shore along the northern shore of the Alaska Peninsula
and around Bristol Bay.

After entering the southeastern Bering Sea in spring and early summer, gray
whales follow the west coast of Unimak Island and continue the coastal migra-
tion through the North Aleutian Basin lease sale area (within 1-2 km of
shore), until the whales near Egegik Bay. There the whales begin to head west
5 to 8 kilometers offshore across northern Bristol Bay. Smaller numbers of
whales are present throughout summer in nearshore waters and estuaries along
the northern side of the Alaska Peninsula. Gray whales also have been ob-
served feeding inside several lagoons and estuaries along the northern shore
of the Alaska Peninsula. Gray whale feeding behavior has been observed in
Izembek Lagoon, Port Moller, and Port Heiden, and between Bechevin Bay and
Nelson Lagoon (Zimmerman and Merrell, 1976; ADF&G, 1983; Gill and Hall, 1983).
Gill and Hall's (1983) data suggest that, once the whales move into nearshore
and estuarine waters along the northern shore of the Alaska Peninsula, many
begin feeding. Invertebrate samples taken near a feeding whale in Nelson
Lagoon were identified as the sand shrimp Crangon alaskensis, which is very
abundant during the summer in Alaska Peninsula lagoons. Copulation, nursing,
and other social behaviors also were observed in Nelson Lagoon (Thorsteinson,
1983). Gray whale use of Nelson Lagoon has varied annually, but as many as 30
whales were observed using the lagoon at one time during the summer.

Some whales migrate directly northwest from Unimak Pass to the area around the
Pribilof Islands, where several dozen are seen annually (Braham and Dahlheim,
1981). A portion of these whales proceeds to more northern feeding grounds,
while others summer around the Pribilof Islands (observed from April-July).
Several gray whales were observed in English Bay, St. Paul Island, during June
1976 (Zimmerman and Merrell, 1976). From July to November, large concentra-
tions of gray whales are found off the northeastern side of St. Lawrence
Island, where one of their major feeding grounds is located (Chirikov Basin).
Recent evidence (Norris, 1980) suggests that subsidiary summer populations of
gray whales do not migrate to the northernmost ranges but feed at scattered
subarctic locations. Nerini (1984) indicates that some feeding probably
occurs in winter and during their fall migration, as well as during their
spring migration through Alaskan waters (Braham, 1984). Whales migrating
northward have exhibited feeding behavior along the outer coast of Baranof
Island, at Cape St. Elias, and along the southeastern coast of Kodiak Island
(Braham et al., 1982). Gray whales, unlike other baleen whales, are predomi-
nantly benthic feeders. The preferred prey is amphipods, although poly-
chaetes, mollusks, and small fish occasionally are taken.

The southbound migration from the summer feeding areas generally begins in

mid-October (Johnson et al., 1981). Moore and Ljungblad (1984) recorded gray
whales in the northern waters of the Bering Sea until at least November. Two
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gray whales were sighted on December 14, 1982, near Gambell on St. Lawrence
Island (Braham, 1984). The whales return to Baja California to calve between
December and January, generally following the same route as the northbound
migration, but somewhat farther offshore. Whales migrating through the
St. George Basin pass in a broad front across the shelf from Nunivak Island to
Unimak Pass. Gray whales can be found in the lease area on their migrations
between March and June (spring migration) and October to December (fall
migration). A portion of the population feeds in the area during the summer
months.

b. Endangered and Threatened Birds: 0f the four avian
species listed as endangered in Alaska, only the American peregrine falcon
(Falco peregrinus anatum) and the short-tailed albatross (Diomedia albatross)
are likely to be encountered in the lease sale area. The Aleutian Canada
goose (Branta canadensia leucopareia) and the Eskimo curlew (Numerius
borealis) have not been sighted in the lease sale area for many years. The
range of the Eskimo curlew included St. Matthew and St. Paul Islands;
therefore, the species would have had to pass through the lease area to reach
St. Paul Island. The proposed lease sale area is outside the range of the
threatened Arctic peregrine falcon (F. p. tundrius).

Short-Tailed Albatross: The short-tailed albatross was once abundant and
widespread in the North Pacific, particularly in Alaskan waters. Activities
of feather hunters on the nesting islands reduced the species to near extinc-
tion., Since its rediscovery as a breeding species on Torishima (in the early
1950's), the short-tailed albatross has staged a slow comeback and now numbers
approximately 250 individuals. Elliot (1898) noted that these birds were once
abundant near the Pribilof Islands, where they fed on the wastes from whaling
fleets. A few were sighted recently near the western Aleutian Islands and in
the Bering Sea. There also is a record of a sighting near Sanka Island in
1980 (Hasegawa and DeGange, 1982).

American Peregrine Falcon: There are three subspecies of peregrine falcons:
the American peregrine falcon is listed as endangered, the Arctic peregrine
falcon is listed as threatened, and the nonendangered subspecies, Peale's
peregrine falcon, nests on the coastal cliffs throughout the Bristol Bay
region. The American peregrine falcon occurs throughout interior Alaska, and
highest densities occur along portions of the Yukon, Tanana, and Porcupine
Rivers. The documented nesting areas closest to the lease sale area are in
the Kuskokwim and Nushagak River systems. In these areas, four pairs produced
seven young in 1981 (USDOI, FWS, 1982). There is little evidence to indicate
that the Bristol Bay region ever supported substantial numbers of the endan-
gered American peregrine falcon (USDOI, FWS, 1982).

5. Nonendangered Cetaceans: There are at 1least 10 nonendangered
cetacean species that may occur in or adjacent to the lease sale area. The
marine mammal species discussed are protected under the Marine Mammal Pro-
tection Act of 1972 and the International Convention for the Regulation of
Whaling of 1946. The more commonly observed species include the minke whale
(Balaenoptera acutorostrata), killer whale (Orcinus orca), beluga whale
(Delphinapterus leucas), Dall's porpoise (Phocoenoides dalli), and harbor
porpoise (Phocena phocena). Other species that are either infrequent visitors
or less frequently observed include the short-finned pilot whale (Globicephala
macrorhynchus), Pacific white-sided dolphin (Lagenorhynchus obliquidens),
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Bering Sea beaked whale (Mesoplodon stejnegeri), goosebeak whale (Ziphius
cavirostris), and the giant bottlenose whale (Berardius bairdii). Several of
the more common species are year-round residents 1in the lease area (Fig.
III-16).

Minke Whale: Minke whales are one of the smaller baleen whales, which inhabit
all oceans of the world except equatorial regions. The species occurs broadly
over the North Pacific and into the southeastern Chukchi Sea during the summer
months and migrates to southern latitudes (approximately 25°N latitude) during
the winter. The North Pacific population 1is categorized as abundant, and
sightings of this species have occurred in the pack ice in April. Minke
whales apparently occur in the Bering Sea on a year-round basis, with concen-
trations near the Aleutian Islands and the Pribilof Islands during summer
(Braham and Dahlheim, 1981). Over 95 percent of all minke whale sightings in
the NMFS data base were within the 200-meter isobath, and most were in shallow
coastal waters (Morris et al., 1983). Minke whales feed locally on abundant
fish, euphausiids, and copepods. Euphausiids are the preferred prey in the
North Pacific, followed by schooling fish and copepods. From March through
December, minke whales are seen feeding most frequently in the lagoons and
coastal waters along the northern shore of the Alaska Peninsula (i.e., Port
Moller and Nelson Lagoon).

Killer Whale: Killer whales were observed in all major oceans and seas of the
world and appear to increase in abundance shoreward and toward the poles of
both hemispheres (Mitchell, 1975). In the Pacific Ocean, they are more
closely associated with subarctic waters than with polar or tropical waters.
It is hypothesized that killer whales are year-round residents, but they are
most frequently observed between April and October (Braham and Dahlheim,
1982). Killer whales were sighted throughout Bristol Bay, although they are
more commonly observed nearshore. Several observations also were made far
offshore and in waters up to 2,000 meters deep. The whales commonly feed on
sea lions and harbor seals, which are abundant in shallow waters. Killer
whales also are abundant just south of the Pribilof Islands along the con=
tinental shelf and slope, where several marine mammal species concentrate
during the summer. Killer whales appear to be .opportunistic feeders, eating
mostly fish (such as salmon) and switching to marine mammals when fish are
less abundant. The distribution and movements of killer whales are, in part,
related to the availability of prey, especially fish and marine mammals. The
North Pacific killer whale population is regarded as abundant.

Beluga Whale: Beluga whales are circumpolar in arctic and subarctic waters,
numbering at least 30,000 in the North American arctic (Sergeant and Bradie,
1975). Belugas are abundant in Alaskan waters, especially above 60°N lati-
tude; at least two stocks are generally recognized, one in -the Cook Inlet/Gulf
of Alaska region and the larger population(s) in the Bering, Chuckchi, and
Beaufort Seas. The Alaskan population is at least 9,000 and perhaps as high
as 16,000 individuals. The summer-resident population of Bristol Bay 1is
estimated at between 1,000 and 5,000 individuals (Sergeant and Brodie, 1975).
Belugas occur in Bristol Bay year-round and are found in association with the
seasonal pack ice in winter and early spring. Belugas feed from midwater to
the bottom, primarily on fish (such as salmon, smelt, flounder, and sole), and
usually in shallow waters of the continental shelf and at the mouths of major
rivers. Gurevich (1980) reported belugas (50 to over 500 whales) moving twice
a day during May and June up and down the Kvichak River, foraging for red
salmon and smelt. Beluga concentrations also were reported north of Port
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Heiden (300 individuals) along the coast during summer (Gurevich, 1980). Al-
though belugas were observed near the Pribilof Islands, they are generally
characterized as a nearshore and estuarine species that feeds and calves in
those areas during the summer months. Belugas generally breed during the
spring and early summer months and have a gestation period of 15 months.

Dall's Porpoise: Dall's porpoise are sighted year-round throughout the lease
sale area. They occur in shallow waters but have been most frequently sighted
in waters over 100 meters deep. Concentrations occur from June through August
along the shelf break from Unimak Pass to the Pribilof Islands. This species
ranges from Baja California, along the western coast of North America, and
across the North Pacific Ocean to the coastal waters of Japan. The northern
limit of the species is generally Cape Navarin (62°N latitude) in the Bering
Sea, although they have been observed as far north as 66°N latitude (Morris et
al., 1983). Migratory movements are not well understood, but available
information suggests local migrations along the coast and seasonal onshore/-
offshore movements through the lease area. The estimated size of the North
Pacific population (not including California-to-Washington coastal waters) of
Dall's porpoise is 840,000 to 1,300,000 animals, with a Gulf of Alaska popu-
lation between 130,000 and 250,000 individuals (Bouchet, 1981). Dall's
porpoise usually travel in small schools of two to twenty animals and feed
predominantly on capelin, hake, and herring. Morejohn (1979) reported that
Dall's porpoise breed and calve year-round in the northeastern Pacific waters
from southern California to Alaska. Killer whales are natural predators of
Dall's porpoise.

Harbor Porpoise: The harbor porpoise is a boreal temperate-zone species
ranging along the North Pacific coast from Point Barrow, Alaska, to central
California, and occasionally as far south as Mexico. Harbor porpoise are
usually sighted singly or in pairs. Although the harbor porpoise may be
present in the lease area year-round, most sightings occur in the summer
months. Neave and Wright (1969) report that harbor porpoise move north in
late May and south in early October. Harbor porpoise generally are seen in
coastal environments such as harbors, bays, and the mouths of rivers. They
feed primarily on small schooling gadoid and clupeoid fish (i.e., cod, her-
ring, and mackerel). The principal mating season i1s reported to be from June
to possibly as late as October, with peak calving occurring in May and July.
Gestation probably lasts approximately 11 months. Their 1life span is rela-
tively short, perhaps not exceeding 15 years (Leatherwood and Reeves, 1983).

Short-Finned Pilot Whale: Pilot whales are considered rare in Alaskan waters,
and they have been reported only on a few occasions (Reilly, 1978). Whales
present in the lease area are rare; they normally range no farther north than
California. They travel in groups of up to several hundred animals, fre-
quently in association with other cetaceans. Although information on seasonal
movements is limited, populations may shift northward in the summer and south
in the winter in response to changes in water temperatures. Pilot whales were
sighted only inside the 50-meter isobath (three times). They are long-lived
and apparently have a relatively long reproductive life; the oldest pregnant
female found was 35 years old (Kasuya, 1977). Squid is the preferred food of
the short-finned pilot whale.

Pacific White-Sided Dolphin: Pacific white-sided dolphins were observed in
the lease area, primarily in waters 100 to 200 meters deep. The species range
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is from Baja California to the Aleutian Islands, as well as off the coast of
Japan. Most abundant in the summer months, this species concentrates in areas
of high fish abundance, such as along the shelf break. Pacific white-sided
dolphins are opportunistic feeders that eat a variety of fish and squid.
Presumably, the dolphins shift their distribution farther north during the
summer season and also may move offshore (Morris et al., 1983). They are
frequently observed in groups exceeding 100 individuals; groups of between 500
and 2,000 individuals have been sighted. '

Bering Sea Beaked Whale: This species is endemic to the subarctic and cold
temperate North Pacific Ocean, ranging from northern Japan, along the Aleutian
and Pribilof Islands, through the Gulf of Alaska to northern California.
Bering Sea beaked whales have not been observed in the lease area, but 2
sightings were reported in adjacent areas (Fig. III-16). During a summer
survey in 1979 (along the central Aleutian Islands) 52 individual whales were
observed in 7 pods ranging from 5 to 15 animals per group. The whales were
observed in waters off the continental slope ranging in depth from 730 to
1,560 meters (Loughlin et al., 1982).

Goosebeak Whale: This species is found in all oceans of the world, except for
arctic and antarctic waters (Moore, 1963). It may be the most abundant beaked
whale in the eastern North Pacific. There was only one sighting in the
southern Bristol Bay/Bering Sea area (Braham et al., 1977). Sightings of
goosebeak whales in the Gulf of Alaska occurred in water depths of greater
than 1,200 meters. It appears that they inhabit the deeper waters of the
Pacific (Morris et al., 1983). Goosebeak whales feed on deep-sea fish and
squid (Kenyon, 1961).

Giant Bottlenose Whale: This species is endemic to the North Pacific and
ranges from St. Matthew Island, through the Gulf of Alaska, to southern
California (Rice, 1974). Whaling records from Japan indicate a greater
density of giant bottlenose whales in waters beyond 1,000 meters deep, and it
is assumed that they are similarly distributed in Alaskan waters. These
whales feed predominantly on squid and demersal fish (Rice, 1978). Studies in
Japan indicate that mating activity peaks during October and November, and
peak calving occurs from March to April (Kasuya, 1977).
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c. Social and Economic Systems

1. Commercial Fishing Industry: The fisheries of the North
Aleutian Basin are among the most productive in the world. Major fisheries
associated with the basin include those for salmon, king and tanner crab,
herring, and groundfish. Historically, the salmon fishery has dominated in
the region. 1t takes place in the inshore waters of Bristol Bay and along the
Alaska Peninsula, where salmon destined for Bristol Bay also migrate. 1In
contrast, the king and tanner crab fisheries are concentrated offshore, in the
outer, southern portions of the North Aleutian Basin north of Unimak Island.
Foreign groundfish fisheries, primarily for pollock, are located in the outer
portion of the North Aleutian Basin, mostly between 163°W and 165°W longitude,
while joint-venture groundfish operations for yellowfin sole and cod occur
from 163°W longitude east to the shores of the Alaska Peninsula and Bristol
Bay. The area has been closed to halibut fishing by regulation since 1971,
Two herring fisheries operate in the basin: one in the Togiak area and the
other, smaller one, in two areas of the Alaska Peninsula (north of the
Shumagin Islands and near Port Moller). The salmon fishery takes place in the
summer, peaking from late June through July. King crab is taken primarily in
the fall, in September and October, whereas tanner crab 1is taken in the
spring, mainly from March through May. The season for herring also is in the
spring, from 1late April through June. Groundfish fisheries take place
throughout the year.

The commercial fisheries of the North Aleutian Basin annually bring fishermen
hundreds of millions of dollars. The estimated average annual ex-vessel value
of North Aleutian Basin fisheries between 1977 and 1982 was $200 million, over
half of which was from salmon. The salmon fishery also is the economic
mainstay of the area's communities, since almost half of the commercial-sal-
mon-permit holders are local residents and salmon is a primary source of
income and employment. Subsistence-caught salmon also is the traditional food
and dietary staple of the area.

Crab fishermen are almost all from outside Alaska, primarily from Seattle; but
crab processing also contributes to the local economy through some employment
of local residents. The groundfish fisheries traditionally have been the
exclusive domain of foreign countries; but American fishermen are increasing
participation through joint-venture arrangements with foreign processors.
These American fishermen also are predominantly from outside Alaska.

In addition to the monetary value of regional fisheries resources that are
processed for consumption, there also is an economic value derived from the
‘sport fisheries. Due to the remoteness of the area in the vicinity of the
lease sale, sport fishing is primarily a recreational activity of the local
inhabitants; however, there 1is some economic benefit from sport fishing--
hunting guides provide fishing opportunties when their clients engage in
recreational hunting. In the Aleutians East CRSA in 1982, about 22,000
salmon; 1,600 rainbow trout; 13,000 Dolly Varden/Arctic char; 15,000 smelt;
and 800 halibut were taken in the sport fisheries (Resource Analysts, 1984),.

The fisheries of the North Aleutian Basin are therefore economically impor-
tant--both absolutely, in terms of the total economic benefits they provide at
the local, state, national, and international levels, and relatively, in terms
of their primary role in the local economy.
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a. Harvest Methods: Harvest technology for fisheries of the
North Aleutian Basin consists of five primary gear types. These include
gillnets (both drift nets and set nets), purse seines, pot gear, longlines,
and trawls.

Gillnets are used primarily in the salmon and herring fisheries. These
consist of small-thread meshing floated like a curtain by a cork line and held
toward the bottom by a leaded line. Salmon are caught by swimming into the
meshes. Drift gillnets are attached to a vessel and are periodically pulled
aboard, where the fish are removed from a segment of the net at a time.
Drift-net gear has been fished effectively day and night. Set-net gear, on
the other hand, is anchored- to the beach with the net extended perpendicular
to the shore and anchored offshore by use of a skiff. Set gillnets are often
left exposed on the beach at low tide, enabling the fishermen to remove the
catch. When operated in deeper waters, catches usually have been "picked" by
the use of work skiffs 12 to 18 feet long (Natural Resource Consultants,
1984).

Purse seines are used to capture schooling salmon and herring. The principle
is to set the net across the path of a moving school of fish, encircle thenm,
and draw closed the bottom of the net to prevent escape. One end of the net
is secured to a small skiff, which is released when the net is set. The seine
boat circles around the school; it then returns to the skiff, receives the net
end from the skiff, and commences to haul in the net.

The greatest usage of purse seines in the salmon fishery traditionally has
occurred in the western portion of the northern Alaska Peninsula and the
southern peninsula, particularly in the False Pass region. The use of purse
seines in the Bristol Bay salmon fishery is prohibited by regulation; however,
purse seines are used in the herring roe fisheries of northern Bristol Bay.
The vessels and procedures are similar to salmon fishing, except that aircraft
are used to locate herring schools and guide the vessel in setting the net.

Pot gear is used in the king, tanner, and Dungeness crab fisheries. Large
rectangular traps (pots), approximately 7 feet by 7 feet by 3 feet deep, are
used for king crab, with smaller pots being used in the other crab fisheries.
A perforated container filled with bait is hung inside the pot, and approxi-
mately 50 to 125 fathoms of line are attached to the pot. Two floats are
attached to the line for identification and recovery. The pot is then launch-
ed from the vessel and usually is left on the bottom for 1 to 3 days. 1In
recovery, the line is retrieved with a grapple, brought on board, and passed
onto a- hydraulic winch that brings the pot up to the vessel's side, where it
is secured to a crane and brought on board. Typically, each vessel carries 60
to 70 pots and may fish up to 200 pots at a time. In the Bering Sea, some of
the larger boats may carry upwards of 100 pots and may fish as many as 1,000
pots at a time. Crab vessels have large tanks that recirculate sea water, in
which the crabs are kept alive until they are delivered to a processor.

Longline gear is used by the Japanese for sablefish and Pacific cod, This
gear consists of a heavy groundline to which branch lines with hooks (gang-
ions) about 3 feet long are attached. Many units (skates) of gear can be
joined, and a set may be laid out over several miles. The hooks are baited,
usually with herring or squid, and the line is "shot" out of the stern of the
vessel. The ends of the line are anchored on bottom-hauling lines that
continue to the surface and are attached to flags and floats., After setting,
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the vessel returns to the starting end and hauling begins. The line is
brought in over the side of the vessel and the fish are removed by a gaff man
standing at the rail.

Trawl types include otter trawls towed by a single vessel using "otter boards"
or "doors" to spread and hold open the net mouth. This method is generally
used by U.S. vessels for groundfish, where two nets may be used. The Japanese
groundfish fishery uses small vessels in mothership operations. Pair trawls
are towed by two vessels, and efficiency 1is increased through the combined
horsepower of both vessels, Trawls may be fished on the bottom or in mid-
water. On-bottom trawling iIs used to target on flatfish, and midwater trawl-
ing is used for schooling species, such as pollock.

b. Salmon Fishery: The annual salmon runs which surge around
the end of the Alaska Peninsula and into Bristol Bay are the largest and most
lucrative in the world. Bristol Bay salmon provide 30 percent of the entire
world's salmon harvest. Salmon has been the economic mainstay of the region
and continues to be so today, chiefly because of the commercial fisheries.

The Bristol Bay fishery is the larger of the two salmon fisheries—-it is the
largest salmon fishery in the world (Fig. III-17). From 1978 through 1982,
the Bristol Bay commercial catch averaged over 135 million pounds per year.
The Alaska Peninsula catch (the smaller fishery) averaged 57 million pounds
per year. In addition, the two fisheries provide the local people with a
minimum of 1.1 million pounds per year in subsistence harvests. Between 1979
and 1981, this subsistence-caught salmon, the region's dietary mainstay,
amounted to at least 650 pounds per year for each of the 1,700 households in
the region.

All five species of salmon are harvested in the Bristol Bay/Alaska Peninsula
region: sockeye, king, pink, chum, and coho. Sockeye salmon provide the bulk
of the catch, except on the southern side of the Alaska Peninsula, where pink
salmon predominate in the commercial harvest (Appendix L, Figs. L-1 through
L-5, Tables L-1 and L-2).

The sockeye salmon run is extremely cyclic. Since sockeye salmon account for
between 80 and 90 percent of the Bristol Bay salmon catch and earnings, the
size of the sockeye run largely determines the economic success or failure of
the Bristol Bay salmon season. The Alaska Peninsula fishery also rises and
falls in cycles similar to those of Bristol Bay (Fig. III-17), but these
cycles are less pronounced. In the Alaska Peninsula, sockeye and pink salmon
each make up about 35 percent of the total catch, followed by chum salmon at
25 percent of the total (Fig. 1I1-17) (Appendix L, Fig. L-1).

Since 1979, both the Bristol Bay and Alaska Peninsula commercial .catches have
been much higher than historical averages (Fig. I1I-17). The Alaska Peninsula
catch peaked at an all-time high of 69 million pounds in 1980. 1In 1981, the
Bristol Bay catch was the highest in history at 176 million pounds.

(1) Commercial Catch:

Bristol Bay: The Bristol Bay salmon catch comes from five different river
drainages: the Naknek/Kvichak, Egegik, Ugashik, Nushagak, and Togiak Rivers.
Fach one of these is a separate fishing district (Figs. III-18 and TII-19).
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FIGURE il 17

NORTH ALEUTIAN BASIN SALMON CATCH IN MILLIONS OF POUNDS
1963 - 1882
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FISHING DISTRICTS IN BRISTOL BAY, ALASKA




FIGURE Ili—-18
BRISTOL BAY SALMON CATCH BY DISTRICT IN MILLIONS OF FISH (1963-1982)
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The Naknek/Kvichak River system is the biggest producer; over the past 20
vears, over half of the total Bristol Bay catch has come from this drainage.
It is the drainage most famous for the highly cyclic red salmon run, so this
drainage also accounts for most of the variation in the yearly Bristol Bay
catch (Fig. III-19). 1In poor years, other drainages are more stable and
relatively more important to total catch figures.

The catch from the Nushagak drainage has increased since the mid-1970's, both
absolutely and relative to the total, The peak-catch years for the Nushagak
drainage have occurred in the last 5 years, whereas the Naknek/Kvichak peak-
catch year was 1970.

The Togiak district catch has remained a very small part of Bristol Bay's
total but has increased in recent years (Fig., III-19). It tends to remain
relatively stable in the face of area-wide variations.

Salmon species composition varies by district, or drainage. While over half
of the fish caught in every Bristol Bay drainage are sockeyes, sockeyes
represent over 90 percent of the fish caught in the Naknek/Kvichak, Egegik,
and Ugashik River systems. In the Nushagak and Togiak drainages, other
species are more numerous. Pink salmon may account for over half of the fish
caught in the Nushagak River during even years; most of the pink salmon caught
in Bristol Bay come from the Nushagak River (85%). Chum salmon have accounted
for almost one-third of the Togiak district catch since 1962 and for 13
percent of the Nushagak catch (Fig. III-19). Over half of Bristol Bay's chum
salmon also come from the Nushagak River.

Although king salmon represent a very small portion of the catch in every
Bristol Bay drainage (Fig. III-19), they are most numerous in the Nushagak and
Togiak drainages. Since 1963, over 70 percent of Bristol Bay's king salmon
have come from the Nushagak drainage, and another 17 percent have come from
the Togiak drainage (ADF&G, 1982).

Alaska Peninsula: The Alaska Peninsula Salmon Management Area encompasses the
North Peninsula and South Peninsula fishing districts. More fish are har-
vested on the southern side of the peninsula than on the northern (Fig.
I11-20), and the species composition of the catches of these two areas 1is
quite different. 1In South Peninsula waters, pink salmon account for the
largest proportion of the catch (63%), with sockeyes and chums comprising the
majority of the remainder of the harvest. Only very limited numbers of cohoes
and kings are taken, Balboa Bay on the southern coast of the Alaska Peninsula
has an annual commercial pink and chum salmon purse-seine fishery from June 1
through July 10. Along the northern side of the peninsula, 70 percent of the
salmon taken are sockeyes, with chums, cohoes, and small numbers of kings
accounting for the rest of the catch (Fig. III-20) (Aleutians East CRSA,
1983).

(2) Ex-Vessel Value: The ex-vessel value (dollars paid
to the fishermen) of the Bristol Bay and Alaska Peninsula salmon fisheries
increased rapidly during the late 1970's. This was brought about both by
increased salmon catches since 1975 and by increased salmon prices. 1Im 1975,
the Bristol Bay catch was worth about 512 million to the fishermen; by 1982,
its worth had risen to $81 million. Similarly, the Alaska Peninsula catch was
worth only about $1.7 million to the fishermen in 1975, but by 1982 was twenty
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times as high at nearly $36.7 million. The highest value ever brought to the
Bristol Bay fishermen was in 1979, when they received over $138 million for
their catch. In 1981, Alaska Peninsula fishermen received an all-time high of
$41 million for their catch (Fig. III-21; Appendix L, Fig. L-2). Once the
fish 1s processed, the values at the wholesale and retail levels 1increase
substantially.

The relative contribution of each salmon species to the fishery total value
varies from year to year, but the sockeye harvest consistently contributes the
greatest proportion of the value. In Bristol Bay, sockeye salmon have made up
88 percent of the fishery's total value since 1963. During the peak-harvest
years of 1979 and 1981, sockeye salmon made up 93 and 92 percent of the total
Bristol Bay fishery value, respectively. 1In the Alaska Peninsula fishery,
sockeye salmon constituted 52 percent of the value in 1982, even though it
accounted for just one-third of the total pounds caught (Appendix L, Fig. L-6
through L-10).

While salmon prices vary widely according to season, area, and contractual
arrangement, sockeye and king salmon generally bring the highest prices to the
fishermen., Chum and pink salmon bring lower prices--about half as much per
pound as sockeyes and kings. A king salmon is worth more than any other
species, due not only to its high price per pound, but to the fact that it
weighs three times as much as a red salmon (kings weigh about 15-20 1lbs on
average; reds about 6 1lbs). Conversely, a pink salmon is worth the least of
any species; it weighs only about 3 pounds and brings only about half as much
per pound as a red or a king. The prices fishermen received for each species
in 1982 are illustrated in Table III~12.

(3) Subsistence Value: It is profitable for a fisherman
residing in the local area (Table III-13) to take a certain amount of salmon
for his own food needs. Salmon is the culturally preferred food, and it is
uneconomic to sell fish for $.70 per pound when it would cost over $3.00 per
pound to buy it in a can from a local store. The high cost of other imported
food in the region, together with the difficulty of getting fresh produce in
many of the more remote communities and the superior taste and nutritional
quality of the locally caught salmon, further increase its economic value to
the fishing households.

Unlike commercial catches and ex-vessel salmon prices, which fluctuate greatly
from year to year (1.3 million pounds per year [Table III-14]), subsistence
catches have been remarkably stable over the years. People take enough salmon
to meet their food needs, whether it is a good or a bad year in the commercial
fishery; therefore, the economic value of subsistence-caught salmon is a
relative constant from year to year, rising only in direct relation to popula-
tion increases and the cost of food.

(4) Employment, Income, and the Role of Salmon in ‘the
Local Economy: More than 6,000 fishermen in Bristol Bay and another 1,000 in
the Alaska Peninsula area share in the value of the salmon fishery each year.
They participate either as permit holders or as crew members.

There are 2,635 limited-entry permits in the Bristol Bay fishery--1,720 are
drift net and 915 are set-net permits. Each permit holder also has between
one and four crew members working on the permit.
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FIGURE Il1—21

NORTH ALEUTIAN BASIN SALMON

EX-VESSEL VALUE IN MILLIONS OF DOLLARS
1969-1982
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Table I11-12
Ex-Vessel Value of Salmon Harvest in Bristol Bay and the Alaska Peninsula

1982
Species Bristol Bay Alaska Peninsula
(Per Pound) (Per Pound)
Sockeye $ .56 - canned $ .86 - .89
.70 - fresh/frozen
King .75 = canned 1.07 - 1.17
1.17 - 1.30 fresh/frozen
Chum .32 44 - .46
Pink .18 - .30 .13 - .15
Coho .70 71 - .74

Sources: ADF&G, 1982; CFEC, 1983.



Table II1I-13
Population and Fishery
Affiliation of Communities

in the Bristol Bay and Alaska

Peninsula Regions (1980)

Subregions/Communities Fishery Fishing District—l-/ 1980 Population
Toglak Bristol Bay Toglak
Togiak 470
Twin Hills 70
Manakotak 294
Total Population Togiak Region 834
Nushagak River Bristol Bay Nushagak
Aleknagik 154
Dillingham 1,563
Clarks Point 79
Ekuk 7
Portage Creek 48
Ekwok 77
New Stuyakok 331
Koliganek 117
Total Population Nushagak River Region 2,376
Il1iamna Lake Bristol Bay Naknek-Kvichak
Nondalton 173
Newhalen 87
Iliamna 9
Pedro Bay 33
Kakhonak 83
Igiugig 33
Levelock 79
Total Population Iliamna Lake Region 582
Upper Alaska Peninsula Bristol Bay
Naknek Naknek-Kvichak 318
King Salmon Naknek -Kvichak 170
South Naknek Naknek-Kvichak 145
Egegik Egegik 75
Pilot Point Ugashik 66
Ugashik Ugashik 13
Port Heiden Alaska Peninsula North Peninsula 92
Total Population Upper Alaska Peninsula Region 879
Lower Alaska Peninsula Alaska Peninsula
Sand Point North and South 625
King Cove Peninsula 460
False Pass 70
Nelson Lagoon North Peninsula 59
Total Population Lower Alaska Peninsula Region 1,214
Total Population of Bristol Bay and Alaska Peninsula Regions 5,885

Sources: U.S. Bureau of the Census, 1980; ADF&G Commercial Fisheries Division, 1982.

By,

Fishermen do not always fish in the district where their community is located.



Table III-14
Estimated Yearly SubsistencT7Salmon Harvest
by Subregion—
1979-1981

Subsistence Salmon Species Harvested

(pounds)

Subregion Sockeye King Chum Pink Coho Total
Togiak 65,104 30,003 20,658 2,178 35,706 153,649
Nushagak Bay

and River 310,313 174,073 73,884 10,690 34,479 603,439
Iliamna

Lake 276,155 10,460 1,622 1,787 1,523 291,547
Upper Alaska

Peninsula 128,961 4,882 760 834 713 136,150
Lower Alaska

Peninsula 407 64,020 53,971 9,428 3,259 131,085

Total Pounds 780,940 283,438 150,895 24,917 75,680 1,315,870

Source: Economic, Subsistence, and Sociocultural Projections in the Bristol

1/

Bay Region, University of Alaska, ISER, 1983.

Subsistence harvests for Quinhagak, Goodnews Bay, and the Chignik vil-
lages are included with these estimates. Their subsistence fishing does
not occur in the Bristol Bay or Alaska Peninsula fisheries management
areas. Without these villages, it is estimated that the total regional
subsistence harvest is 1.1 rather than 1.3 million pounds.

All estimates are minimums and very approximate. Pounds are determined
by using the average round weight for each species for 1979-81, and by
multiplying by 75 percent to get the dressed weight. To the extent that
people use the head, roe, or other parts of the fish normally discarded,
subsistence-fish consumption is higher than shown here.



These fishermen come from many different places, which helps determine where
the income from the fishery goes and is spent. The Bristol Bay salmon fishery
is the only large-scale fishery in the North Aleutian Basin in which a sizable
portion of the earnings go to local residents. 1In addition, over half the
fishery's earnings go to residents of Alaska. Figures on residency of permit
holders show that, as of 1981, 41 percent of the Bristol Bay permit holders
resided in Bristol Bay. Urban Alaska was the residence of another 16 percent,
while 6 percent were from other parts of rural Alaska. The remaining 37
percent came from outside the state (Table III-15) (Langdon, 1983).

Although Bristol Bay residents account for sizable portions of permit holders
and crews, the majority of permits are held by people who officially reside
outside the region. Furthermore, a disproportionate share of the ex-vessel
income goes to permit holders from outside the region (Table III-16). Even
though Bristol Bay residents hold nearly one-half the permits, they earn less
than one-third of their total income from the fishery (Impact Assessment,
Inc., 1984), .

One reason for this is that most of the drift-net permits, which are generally
more lucrative than set-net permits, are held by people residing outside of
Bristol Bay. Bristol Bay residents own only 35 percent of the drift-net
permits. More than four out of five permits owned by people residing outside
of Alaska are drift-gillnet permits, while only half of the Bristol Bay
permits are drift-gillnet., Income from a drift-gillnet permit usually exceeds
that of a set-net permit by three or four to one. For example, in 1980,
average gross earnings by drift-gillnet-permit holders in Bristol Bay were
$28,000, while earnings from set nets were only $8,400.

Another reason for the difference 1in earnings between local fishermen and
nonlocal fishermen is the differing quality of equipment used. Nonlocals tend
to have newer and larger boats, more modern navigational equipment, and
superior gear. Their boat hulls are usually made of aluminum and fiberglass,
whereas many local residents' boats are still made of wood. Thus, Bristol Bay
residents with drift-gillnet permits earn less than non-Bristol Bay residents
with drift-gillnet permits. The same is true of set-net fishermen. Moreover,
Alaskan residents living outside of Bristol Bay earn less than non-Alaskan
fishermen. The figures in Table III-17, available for 1979 only, illustrate
these differences.

It is important to note that 1979 may not be a representative year, since 1979
was the most lucrative year for the fishermen in the history of the fishery.

In the Alaska Peninsula Fisheries Management Area, the limited-entry permit
and earnings situation is quite different from Bristol Bay. Here, a total of
383 permits are issued (Table II1I-18)., Two-~thirds of them, 263 permits,
belong to residents of the Alaska Peninsula communities. Here also, in
contrast to Bristol Bay, the local residents own as large a share of the most
lucrative purse-seine permits as they own of the least lucrative set-net
permits.

Like the Bristol Bay fishery, most of the nonlocal fishermen in the Alaska
Peninsula fishery are from outside Alaska.
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Table III-15

Ownership of Bristol Bay
Salmon Permits by Residence Category

Drift Set
Gillnet Gillnet Total
Bristol Bay
Residents 594 493 1,087
Percent 35 54 41
Other Rural
Alaskans 111 38 149
Percent 6 4 6
Urban Alaskans 256 179 435
Percent 15 20 16
Nonresidents 759 205 964
Percent 44 22 37
Total Permits 1,720 915 2,635
Percent 100 100 100
Sources: CFEC, 1983; Langdon, 1980.

Table III-16
Ex-Vessel Income from Salmon Fishing Industry in Bristol Bay - 1975 to 1982

Total

Income to Income to Income to All Percent

Bristol Biy Other Fishermen BristY}
Year Residents— Fishermen (Ex-Vessel Value) Bay—
1975 $ 3,042,858 $ 8,984,142 $ 12,027,000 25.3
1976 7,770,533 14,177,467 21,948,010 35.4
1977 8,691,902 17,453,098 26,145,000 33.2
1978 20,312,276 31,960,724 52,273,000 38.9
1979 34,266,905 104,138,095l/ 138,405,000 24.8
1980 22,312,643 61,989,357 84,302,000 26.5
1981 37,607,716 94,883,284 132,491,000 28.4
1982 21,794,299 59,555,701 81,350,000 26.8
Source: Langdon, 1981.

1/ Pilot Point, Egegik, Ugashik, and Port Heiden on the Alaska Peninsula
are not included with Bristol Bay, but are included with "Income to
Other Fishermen.”



Table III-17
Average Gross Earnings from Bristol Bay Salmon Fishery
by Gear Type and Residence

1979
Bristol Other Out of
All Bay Alaskan State
Gear Type Fishermen Fishermen Fishermen Fishermen
Drift gillnet $71,696 $52,147 $72,643 $81,002
Set gillnet $16,493 814,724 $17,010 $19,484

Source: Langdon, 1981, as cited in Impact Assessment, Inc., 1984.

Table III-18
Ownership of Alaska Peninsula
Salmon Permits by Residence Category

Total Permits

Permit Purse Drift Set (and Percent of
Holders Seine Gillnet Gillnet All Permits)
Residents 93 85 85 263
(Percent of permits) 80 54 77 69
Other Rural Alaskans 0 2 3 5
(Percent of permits) - 1 3 1
Urban Alaskans 5 12 8 25
(Percent of permits) 4 8 7 7
Nonresidents 19 57 14 90
(Percent of permits) 16 37 13 23
Total Permits 117 156 110 383
Total Percent 100 100 100 100

Sources: Langdon, 1980; CFEC, 1983.



The residents of the Alaska Peninsula usually earn the bulk of the ex-vessel
income produced by the Alaska Peninsula salmon fishery (Table III-19).
However, nonlocal fishermen still have higher average earnings.

Data on local-resident ex-vessel income are not available after 1979. For the
years before 1979, it appears that the local-resident share of ex-vessel
income was declining.

The largest share of the ex-vessel income in the Alaska Peninsula fishery
usually goes to the purse-seine fishermen, followed by the drift gillnetters
(Table III-20). The set netters earn only about 10 percent of the fishery.
No discernible trends in earnings by gear type have occurred over the past 5
years.,

In the Alaska Peninsula, many fishermen own more than one type of permit. The
average number of permits held by each local fisherman is 1.73, or almost 2
permits per fisherman. Thus, even though different types of permits bring
different earnings, Alaska Peninsula fishermen share in the earnings more
equally than Bristol Bay fishermen do.

Although the salmon fishery is but one of the several commercial fisheries in
the North Aleutian Basin, it is the prevailing traditional activity and the
driving force of the modern commercial economy. The following discussion
applies to Bristol Bay only, as similar figures are not available for the
Alaska Peninsula. Between 1970 and 1980, fishing, almost entirely for salmon,
accounted for 65 percent of the total annual personal income in Bristol Bay
(resident and nonresident). Seasonal salmon fishing is even more important at
the village level, where year-round employment is virtually absent. Most
villagers either fish or work in fishing-related industries. Their entire
year's needs for food, fuel, and supplies must often be met from income earned
during the short 3- to 6~-week summer salmon-fishing season. For the Bristol
Bay region as a whole, commercial fishing is the largest single source of
employment, representing almost one-half of the total employment in 1980,
However, because more than half of Bristol Bay's total personal income is tied
to nonresidents, there is a high degree of income leakage out of Bristol Bay
in the commercial fishing sector. When only residents are considered, 31
percent of their personal income comes from commercial fishing. The rest
comes from the government and support sectors (542) and from transfer payments
(15Z). As might be expected, transfer payments were lower in the late 1970's
than in the early 1970's, when residents' commercial fishery earnings were
higher (Fig. III-22). 1In addition, employment in the government sector tends
to vary inversely with employment in the fishing sector. During a good
fishing year, government employment drops and vice versa. Also, nonresidents
tend to participate more in the economy when fishing i1s good than when it is
not. Thus, in 1973, when earnings in the fishery were lowest, resident income
comprised 74 percent of the total income. 1In contrast to this, resident
income was only 39 percent of the total income in 1979, the year of the
highest earnings.

Even though the salmon fishery is the economic mainstay of Bristol Bay, the
area's economy is considered underdeveloped in that so much of the fishery's
earnings of residents and nonresidents alike 1is spent outside the region. 1In
1980, less than one-fourth of personal earnings in Bristol Bay was spent in
Bristol Bay. Nonresident earnings~-virtually all from salmon fishing--
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Table III-19
Ex-Vessel Income from Salmon Fishing Industry
Alaska Peninsula

1975-1982
Income
to Local
Income to Income to Total Residents
Alaska Peninsula Other Ex-Vessel (Percent of Total
Year Residents Fishermen Value Ex-Vessel Value)
1975 $ 1,076,303 $ 581,888 $ 1,658,191 65
1976 4,063,957 2,357,658 6,421,615 63
1977 3,690,773 2,264,840 5,958,613 62
1978 10,059,507 6,472,686 16,532,193 61
1979 17,401,023 18,847,503 36,248,526 48
1980 1/ 1/ 26,127,260 1/
1981 1/ 1/ 40,092,464 1/
1982 1/ 1/ 35,649,325 1/
1/ Not available.
Sources: FEarl R. Combs, Inc., 1982; Langdon, 1983.
Table III-20
Percent of Earnings by Gear Type in the
Alaska Peninsula Salmon Fishery
1978-1982
Purse Drift Set
Year Seine Gillnet Gillnet
1978 59.5 33.2 7.3
1979 51.9 37.4 10.7
1980 70.6 21.4 8.0
1981 54.6 32.8 12.6
1982 51.3 38.9 9.8

Source: Langdon, 1983.
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FIGURE 11— 22
RESIDENT-ADJUSTED REAL PERSONAL INCOME IN BRISTOL BAY, 1970-1980
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accounted for over half of the income in Bristol Bay and they spent almost all
of it outside Bristol Bay. Because spending in the local economy is a small
share of total spending, and because spending that occurs locally is primarily
for 1imported goods rather than for locally produced goods, the economic
multiplier in Bristol Bay is low--about 1.2.

However, between 1970 and 1980, the proportion of total personal income that
was spent inside Bristol Bay increased. Resident participation in the 1local
economy also increased. While real income of nonresidents fell, real income
of local residents more than doubled (Nebesky, 1984). These trends indicate
that a decline in the fishery might affect local income and spending more than
has been the case in the past.

It 1is questionable whether these trends toward retention of more of the
Bristol Bay fishery's ex-vessel value in the local economy will continue. Two
other trends are occurring in the opposite direction and indicate that more of
the income from the fishery may be leaving the local economy: one is the
increasing number of permits being purchased by people from outside Bristol
Bay; the other is the increasing number of crew members being hired from
outside the region. '

Since the initial 1issuance of limited-entry permits in 1975, the number held
by local residents has gradually declined., Local drift-net ownership has
declined by 7 percent and set-net ownership by 14 percent. Meanwhile, drift-
net-permit ownership by urban Alaskans has increased by 16 percent and set-net
ownership by 10 percent. Among fishermen from outside the state, drift-net
permits have increased by 4 percent and set-net permits by 40 percent.

This trend toward outside permit purchase does not indicate a decline in
interest in or dependence on the fishery by local residents. Rather, it has
to do with the increasing costs of participating in the fishery as competition
increases among the limited number of permit holders for larger shares of the
earnings. As the value of the permits increases, new purchasers must increase
their catch of fish enough to be able to cover the increased costs of the
permit. Therefore, newer, larger boats are required; these in turn require
higher boat payments. 1In order to successfully compete with these new permit
holders, local fishermen also must upgrade their boats and equipment. This
increases their capital requirements to participate in the fishery, and the
fishermen have to go further into debt. This 1is occurring at a time when
canneries, which traditionally had flexible loan programs, are making fewer
loans due to higher interest rates; and fishermen are becoming increasingly
tied to strict yearly loan payments under conventional-financing arrangements.
Meanwhile, the value of their permits is going up, and it becomes more tempt-
ing to sell (Langdon, 1983a; Nebesky, 1984).

The increasing costs of participation in the fishery put more emphasis on the
need to make a profit, which means increasing productivity by catching as much
fish as possible. Some pressure to catch more fish 1is also exerted by the
canneries, which like to deal with fishermen who catch large volumes. These
forces are 1in conflict with the traditional cultural values, which stress
sharing and the domestic mode of production, and in which maximum profit is
not the primary goal. 1In the domestic mode of production, kinspeople are
hired as crew members. Kinspeople have traditionally earned high crew shares,
i.e., a crew share of 25 to 30 percent or more. But, as costs increase and as
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profit becomes more important in order to cover payments on newer and larger
boats that are now necessary in order to successfully compete, some permit
holders are beginning to hire crew members who will work for only 10 or even 5
percent of the crew share. This means that people must be hired from outside
the region, since a permit holder would be too ashamed to ask one of his/her
kinspeople to work for such a low amount of money. Thus, in the future,
increased numbers of permits and crew earnings in the fishery may go to people
from outside Bristol Bay.

To summarize, the value of Bristol Bay salmon exists not only in absolute
dollar terms but because of its overriding importance in the livelihood of the
people of Bristol Bay. Even though the majority of salmon earnings go outside
the Bristol Bay region, salmon is much more significant to the Bristol Bay
economy than to any economy outside the region. The increasing costs of
participating in the fishery--including the increasing need to go into debt,
and the consequent importance of making a profit--conflict with traditional
cultural values based on sharing and hiring kinspeople as crew members. The
uncertainty of future salmon markets and run size could cause local fishermen
to face hardship, given the need to hold onto the limited entry permit as the
source of village livelihood (Langdon, 1983a; Nebesky, 1984).

(5) Salmon Processing: Salmon in the Bristol Bay and
Alaska Peninsula areas are processed both by the traditional major canneries
and by an increasing number of fresh and fresh-frozen processors and cash
buyers who operate floating-freezer facilities or small-gscale, onshore opera-
tions.

In 1982, a total of 72 processors/buyers reported operations in Bristol Bay.
All of the bay's available canning lines operated in 12 land-based canneries.
In addition, 60 companies operated in fresh-export, brine-export, and the
frozen- and cured-salmon marketing areas (ADF&G, 1982).

On the Alaska Peninsula, the only operating cannery is at King Cove. Two
other canneries operate outstations in the area. Three large-scale and one
small-scale freezer facilities operate out of Alaska Peninsula communities,
and several more floating processors and small-scale cash buyers purchase fish
in the area.

The value of the salmon caught in the North Aleutian Basin area increases
substantially after it 1is processed. Processing also provides jobs for
hundreds of people each year and thus provides indirect economic spinoffs to
other segments of the economy. Table III-21 shows the wholesale value of
Bristol Bay salmon compared with the value to the fishermen (ex-vessel value)
in millions of dollars. These figures show that the value of the Bristol Bay
fishery often doubles or triples at the wholesale level; and it increases
again at the retail level.

A similar situation exists for the Alaska Peninsula salmon fishery. While
wholesale figures are not available for all salmon processed in the regionm,
the following information (Table III-22) from three of the Alaska Peninsula
processors covers 70 to 80 percent of the fish poundage processed and 60 to 70
percent of the ex-vessel value (information was not available for the fourth
major processor or from the increasing number of cash buyers and floating pro-
cessors [Table 111-22]). These figures show that the fishery's value almost
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Table III-21
Comparison of Wholesale and Ex-Vessel Value of Bristol Bay Salmon Harvest

1970-1982

Ex-Vessel Value Wholesale Vélue Percent
Year ’ in $ Millions in § Milldions Value-Added
1970 $ 25.5 $ 50.1 96.5
1971 16.1 36.7 128
1972 4.8 14.4 200
1973 3.1 9.7 213
1974 6.0 14,0 133
1975 12.0 35.2 193
1976 21.9 53.9 146
1977 26.1 50.0 92
1978 52.3 85.5 63
1979 138.4 162.4 17
1980 84.3 291.8 246
1981 132.5 not available .
1982 8l.4 not available

Sources: Ex-vessel Value: ADF&G. 1982. Bristol Bay Annual Management
Report. Values from the Commercial Fisheries Entry Commission would

be slightly higher.

Wholesale Value: Rogers, George. 1982. Preliminary Assessment
Pertaining to the Bristol Bay Salmon Fisheries Economic Development.
Dillingham: Co-Man Services.



Table III-22
Comparison of Wholesale and Ex-Vessel Value of
Alaska Peninsula Salmon Harvest

1979-1980
Ex-Vessel Value Wholesale Value Percent
Year in $ Millions in $ Millions Value-Added
1979
(38.8 million 1bs) 26.0 46.0 77
1980

(47.9 million 1bs) 23.6 68.5 190

Source: Earl R. Combs, Inc., 1982.

Table III-23 ,
Comparison of Canned Salmon vs. Fresh/Frozen Production - Bristol Bay

1978-1982

Year Canned §?1mon Fresh and Frozen /

Pack— Salmon Production—
1978 801,792 cases 20.6 million pounds
1979 727,693 cases 69.5 million pounds
1980 687,605 cases 64.5 million pounds
1981 855,929 cases 83.5 million pounds
1982 246,640 cases 93.2 million pounds

Source: Bristol Bay Annual Management Report, ADF&G, 1982.

1/ 48 l-pound cans per case.
2/ Measured in million pounds.



doubled at the wholesale level in 1979, and almost tripled in 1980. 1In
actuality, the increase probably was greater than this because the information
that was not available includes mostly fresh-frozen processors, whose product
has a higher value added than canned salmon.

Traditionally, canned salmon has dominated the market in both Bristol Bay and
the Alaska Peninsula. However, in the past few years, the amount of higher-
quality, higher-priced fresh and frozen salmon marketed to the world has
increased substantially. From about 1977 on, the salmon runs began to in-
crease in size, and a structural gap emerged as a result of both abundance of
product and new technologies. Quick- or flash-freezing allowed increasing
competition to move in, in the form of small operators who could make a hand-
some profit by shipping directly to remote U.S. locations, Europe, or Japan.
This increasing competition among processors increased the prices paid to the
fishermen,

The proportion of salmon that left Bristol Bay in cans declined from 63
percent of the total harvest in 1978 to 17 percent in 1982, while the propor-
tion of frozen salmon that left the region increased from 12 to 60 percent.
At the same time, the percentage of fresh salmon exported increased from 9 to
20 percent. This reflects a radical change in the nature of the commercial
economy in a very short time period.

Until 1982, canned-salmon production remained fairly stable, while the total
fresh and frozen product continued to increase. However, the disastrous
losses caused by the 1981 botulism scare accelerated the shift away from
canned salmon. Total production figures in Table III-23 for the 5-year period
1978-1982 illustrate this.

In addition to the increasing competition from the small-scale, fresh/frozen
buyers and the botulism scare, the solidarity of the traditional processors
has been weakened by the increasing power of Japanese investors. Many of the
major processors have been forced to seek new financing in order to survive
and are currently under partial or total control of Japanese capital.

Long-term future trends In processing are toward further increases in fresh
and fresh-frozen markets, which should be a factor in keeping both ex-vessel
and wholesale prices at relatively high levels. Small, independent processing
operations and local buyers and transshippers will form an increasingly large
part of the economic base of the fishing industry, in both the Bristol Bay and
the Alaska Peninsula fisheries (Impact Assessment, Inc., 1984).

c. Herring Fishery: Commercial herring fishing occurs in the
Togiak district of Bristol Bay and, to a much lesser extent, on both the
northern and southern sides of the Alaska Peninsula. Compared with the
commercial salmon fisheries, the value of the herring fisheries is very small.
However, these rapidly growing fisheries bring several million dollars per
year to the fishermen who participate.

(1) Togiak District Herring: In the Togiak district,
small-scale efforts for both sac-roe and roe-on-kelp date back to the late
1960's. However, commercial fishing for herring did not become significant
until passage of the Fisheries Conservation and Management Act (FCMA) in 1977,
which extended the jurisdiction over fisheries out to 200 miles and effec-
tively excluded the Japanese from harvesting herring.
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Except for 1981, the total Togiak herring catch has increased every year since
1976. In 1982, it was its highest ever for American fishermen, at over 43
million pounds, which brought the fishermen $6.3 million. This was lower than
the high of $7 million earned in 1979 for slightly over half as much herring
(22.7 million 1bs) (Table III-24).

Per pound, herring is not nearly as valuable to the fishermen as salmon. In
1982, Bristol Bay fishermen received $88 million for 119 million pounds of
salmon, whereas they received $6.3 million--only one-fourteenth as much
money—-for one-third as much herring (43 million 1bs).

The Togiak herring fishery is actually three fisheries 1in one: purse-seine
sac-roe, gillnet sac-roe, and roe-on-kelp. The purse-seine sac-roe fishery is
the most lucrative, accounting for two-thirds of the total value of the
fishery in 1982, Most of its participants are large-scale fishermen from
outside of the region. The gillnet sac-roe fishery, which accounts for most
of the rest of the total herring value, is mostly Bristol Bay-resident fisher-
men. The roe-on-kelp fishery made up only 3 percent of the total herring
value in 1982, but it brings the highest per-pound value to the fisherman and
requires a minimal amount of investment and risk. A majority of those partic-
ipating in this fishery live in the Togiak district of Bristol Bay. Roe-on-
kelp also is an important subsistence resource harvested for consumption and
for giving to others (ADF&G, 1982; Langdon, 1983a).

A huge difference in average gross earnings exists in the three herring
fisheries. Since 1977, the average purse-seine fisherman, who usually lives
outside the region, has grossed an average of $30,000 per year fishing sac-
roe. On the other hand, the average gillnet fisherman, who 1s usually from
Bristol Bay, has brought in a fraction of that at $5,500 per year. The
roe-on-kelp fisherman, most often from Togiak, has brought in a mere $660 per
year,

The number of fishermen participating in each of the herring fisheries since
1977 has not shown any particular trends. The purse~seine sac-roe fishery has
averaged 94 fishermen per year; the gillnet sac~-roe fishery has averaged
almost double that at 184 fishermen; and the roe-on-kelp fishery is highest at
an average of 246 fishermen per year (Langdon, 1983).

(2) Alaska Peninsula Herring: The Alaska Peninsula
fishery 1s a new and developing fishery with very small catches compared to
Toglak, The South Peninsula has winter food-bait and summer sac-roe
fisheries, and the North Peninsula has a sac-roe fishery.

In 1982, the first year of the South Peninsula's food-bait fishery, all 1.1
million pounds of food-bait herring were taken from Stepovak Bay due north of
the Shumagin Islands. All of the harvest was made by one vessel, with the
help of four different tenders. About one-third of the catch was frozen for
crab bait and brought $240 per short ton (about $.12/1b); the rest was frozen
and packaged as food herring and brought fishermen $160 per ton (about $.08/
1b). The total ex-vessel value of the food-bait herring was $107,000.

The South Peninsula's sac-roe fishery has been occurring since 1979. The peak

year was 1981, when 1.5 million pounds were taken. Catch by bay varies
greatly by year; since 1980, Canoe Bay has been the highest producer, followed
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Table III-24
Catch and Value of the Togiak District Commercial

Herring Fishery, 1976-1982

Purse-Seine Gillnet
Sac-Roe Sac-Roe Roe-on-~Kelp

1/ 2/ Total Total
Year Catch~ Value~ Catch Value Catch Value Catch Value
1976 0 0 0 0 295,780 $127,000 295,780 $§ 127,000
1977 4,972,275 398,000 615,195 49,000 275,774 116,000 5,863,244 563,000
1978 14,261,940 2,424,000 1,239,210 211,000 329,858 120,000 15,831,008 2,755,000
1979 13,382,145 4,045,000 8,921,430 2,696,000 414,727 249,000 22,718,302 6,990,000
1980 32,920,650 2,692,000 6,271,020 513,000 189,662 95,000 39,381,332 3, 300,000
1981 20,561,625 3,272,000 4,513,635 718,000 378,207 250,000 25,453,467 4,240,000
1982 29,754,270 4,261,000 13,366,710 1,914,000 234,924 176,000 43,355,904 6,351,000
Source: Annual Management Report, ADF&G, Commercial Fisheries Division, 1982,

1/ Measured in pounds.

2/ Measured in dollars.



by Stepovak, Pavlof, Beaver, and Coal Bays. Some sac-roe herring also 1is
taken from the Cold Bay and Volcano Bay sections and from Balboa and Belkofski
Bays. In 1982, a herring sac-roe fishery occurred in Balboa Bay, but the
harvest was small when compared with other herring fisheries.

In 1982, South Peninsula fishermen received almost as much for 350,000 pounds
of herring roe as they did for over 1 million pounds of food-bait herring
(Table III-25). The herring roe brought $550 per ton or $.28 per pound, for a
total ex-vessel value of $97,000. Six vessels participated in the South
Peninsula harvest and averaged $16,000 per boat.

The North Peninsula sac-roe herring fishery 1is centered around the Port
Moller/Herendeen Bay area. Although unknown numbers of herring have been
present in previous years, 1982 was the first year of a commercial sac-roe
herring harvest, Of the 1 million pounds harvested, over half came from
Herendeen Bay, and the rest came from Port Moller and the adjacent Bering Sea
coast. The average price paid was $500 per ton (5.25/1b), slightly lower than
on the southern side of the Peninsula. Three purse-seine vessels partici-
pated, and the total value to the fishermen was approximately $252,000 (Table
ITI1I-25) (ADF&G, 1982).

d. Capelin Fishery: The potential exists for a commercial
capelin fishery to develop in the Bristol Bay region. In 1984, 1,178 short
tons of capelin were caught in Togiak Bay during the herring sac-roe fishery.
The capelin were processed for sac-roe, ylelding 489 short tons of this
product valued at $97,800. This was the only commercial capelin fishery
conducted in Alaska in 1984, Capelin may be taken for subsistence purposes in
some areas of Southwestern Alaska.

e. Crab Fishery:

(1) Tanner Crab: Prior to the mid-1970's, tanner crab
was harvested primarily by the foreign long-range fishing fleet in the Bering
Sea. Since 1973, the domestic Bering Sea tanner crab fishery (including C.
bairdi and C. opilio) has developed rapidly. Currently, foreign vessels are
prohibited from harvesting tanner crab. Table I1I-26 and Figure III-23 show
the U.S. tanner crab harvest in the Bering Sea in recent years.

The Bering Sea tanner crab fishery includes the tanner crab taken in the North
Aleutian Basin. Table III-27 and Figure III-23 show the harvest in the North
Aleutian Basin since 1977-1978. Since 1977-1978, about half of the Bering Sea
tanner crab has come from the North Aleutian Basin. Of this, roughly 70
percent has been taken within the boundaries of the lease sale area.

In 1982 and 1983, the Bering Sea harvest declined from the late-1970's levels
due to a series of weak year-classes. The portion caught in the North Aleu-
tian Basin also ‘declined. 1In 1977-1978, the North Aleutian Basin furnished
over one half of the Bering Sea catch, while by 1982-1983 it furnished only 15
percent. Since 1981, the biggest part of the Bering Sea tanner crab catch has
come from the St. George Basin (USDOI, MMS, St. George Basin [Sale 89] FEIS,
1985).

The tanner crab harvest in the North Aleutian Basin has declined sharply since
landings peaked at 54 million pounds in 1979-1980. 1In 1982-83, the catch was
less than 5 million pounds (Table III-27, Fig. III-23),
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Table III-25
Catch and Value of the Alaska Peninsula
Herring Fishery

(1979-1982)

South Peninsula North Peninsula Total
Winter Food Summer Summer
Bait Sac Roe Sac Roe
Catchl/ Valuegl Catch Value Catch Value Catch Value
Year
1979 - - 20,000 - - - 20,000 -
1980 - - 906,000 - - - 906,000 -
1981 - - 1,574,000 - - - 1,574,000 -
1982 1,130,000 $104,000 352,000 $97,000 1,028,000 $252,000 2,510,000 $453,000

Source:
1982.

1/ Measured in pounds.

2/ Measured in dollars.

Finfish Annual Report, Alaska Peninsula-Aleutian

Islands Areas, ADF&G, Commercial Fisheries Division,



Table III-26 1/
Tanner Crab Harvest in Bering Sea Management Area—

1968-1984
Quantity Number of : Ex-Vessel
Year (1,000 Pounds) Vessels Value ($1,000)
1968-69 1,009 not available not available
1969-70 1,015 not available not available
1970-71 166 not available not available
1971-72 108 not available not available
1972-73 232 not available not available
1973-74 5,044 not available not available
1974-75 7,284 28 $ 1,457
1975-76 22,341 68 S 4,245
1976-77 51,455 83 $15,437
1977-78 66,431 C. bairdi 281 $25,244
1,716 C. opilio 15 515
67,944 $25,759
1978-79 42,547 C. bairdi 144 $22,124
31,428 C. opilio 102 $ 9,428
73,975 $31,552
1979-80 36,558 C. bairdi 286 $19,010
39,573 C. opilio 134 $ 8,310
76,131 $27,320
1980-81 29,732 C. bairdi 165 © $17,245
52,750 C. opilio 153 $13,715
82,482 $30,960
1981-82 11,009 C. bairdi 125 $13,981
29,351 C. opilio 122 $21,426
40,360 $35,407
1982-83 5,274 C. bairdi 108 $ 6,329
26,128 C. opilio 109 $11,496
31,402 $17,825
1983-84 not available

Source: Westward Region Shellfish Report, Dutch Harbor. ADF&G, 1984.
1/

In the St. George Basin, C. bairdi tanner crab also come from
the East Aleutian (Dutch Harbor) Shellfish Management Area.



Table III-27
Tanner Crab Catch and Ex-Vessel Value in
the North Aleutian Basin Planning Area
1977-78 to 1982-83

Tanner Crab Species

C. bairdi C. opilio Total

1/ Ex—Vessg} Ex-Vessel Ex-Vessel
Year Catch— Value~ Catch Value Catch Value
1977-78 44,606 $16,950 514 $ 154 45,120 $17,104
1978-79 36,765 $19,118 13,098 $3,929 49,863 $23,047
1979-80 33,075 $17,199 20,891 $4,387 53,966 $21,586
1980-81 24,635 $14,288 4,386 $1,140 25,021 $15,428
1981-82 6,932 $10,259 4,089 $2,985 11,021 $13,244
1982-83 3,905 $ 4,686 760 $ 327 4,665 $ 5,013
6 Year
Average 24,986 $13,750 7,290 $2,154 32,276 $15,904
Source: Westward Region Shellfish Report, Dutch Harbor, ADF&G, Commercial Fisheries

Division,

1984.

In pounds, times 1,000.

In dollars, times 1,000.






For the Bering Sea as a whole, the species composition of the tanner crab
taken has reversed itself since the late 1970's, In 1977-1978 and before,
almost all of the tanner crab taken was C. bairdi; but now, almost all of the
catch is C. opilio. However, C. bairdi continues to dominate in the North
Aleutian Basin portion of the Bering Sea. In fact, the North Aleutian Basin
now accounts for practically all of the C. bairdi taken in the Bering Sea.

C. bairdi is the more valuable of the two tanner crab species; it weighs about
twice as much as C. opilio and brings about twice the price per pound.
Therefore, even though the North Aleutian Basin contributed only 15 percent of
the Bering Sea tanner crab catch in 1982-1983, it contributed almost one-third
of the Bering Sea ex-vessel value due to the high value of the C. bairdi.

Most of the tanner crab taken from the North Aleutian Basin comes from off the
coast of the Alaska Peninsula, west and southwest of Port Moller, which is
also the area of the lease sale. Roughly 60 percent of the C. bairdi and 85
percent of the C. opilio comes from within the lease sale area (Figs. III-24
and III-25).

The North Aleutian Basin planning area can be divided into about 50 latitud-
inal-longitudinal grids; this is how shellfish- and groundfish-catch figures
are recorded. As shown in Figures III-24 and III-25, there is great variation
in the catch according to the grid. Of the seven grids with C. bairdi catches
averaging over 1 million pounds, six are wholly or partly within the sale
area. The C. opilio catch is even more concentrated, with the two grids with
catches over 1 million pounds both in the southwest portion of the sale area,
north of Unimak Pass. Eight of the C. opilio grids have catches averaging
over 100,000 pounds, and seven of these grids are within the lease sale area.

(2) King Crab: Alaska's most productive region for king
crab is the southeastern Bering Sea, which overlaps the North Aleutian Basin
Planning Area. This king crab fishery traditionally has depended on red king
crab, which is the only king crab species taken within the North Aleutian
Basin. Table III-28 and Figure III-26 show the red, blue, and brown king crab
harvests in the Bering Sea Management Area in recent years. By far the
largest catches of red king crab in the Bering Sea region have come from the
Alaska Department of Fish and Game's Bristol Bay Registration Area T, which is
bounded primarily by the region comprising the North Aleutian Basin and St.
George Basin lease sale areas (Fig. ITII-27). The origin of catches during the
1977-1982 base period was 68.6 percent from the North Aleutian Basin, 29.6
percent from the St. George Basin, and 1.7 percent from the Norton Basin. The
importance of the North Aleutian and St. George Basin lease sale areas 1is
shown by the fact that, together, they accounted for 98 percent of the red
king crab harvest, with over two-thirds of the total coming from the North
Aleutian Basin lease sale area alone (Natural Resource Consultants, 1984).
Table III-29 and Figure III-28 show the red king crab catch in the North
Aleutian Basin for recent years.

In 1983-1984, the Bristol Bay red king crab season was closed due to the very
poor condition of the resource. Most likely reasons for the depleted stocks
seem to be: increased fishing intensity and greater handling mortality;
increased predation, especially by cod; and the possible effects of disease or
other factors which have 1lowered spawning viability (Natural Resource
Consultants, 1984).
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Table III-28
King Crab Harvest in Bering Sea Management Are
1969-1984

kY

Bristol Bay District (Area T) Pribilof District (Area Q) Northern District (Area Q)

Quantigyzl Number of Ex-VessS} Quantity HNumber of Ex-Vessel Quantity Number of Ex-Vessel
- Vessels Value= Vessels Value Vessels Value
Year
1968-69 8,687 59 not available
1969-70 10,403 65 not available
1970-71 8,559 51 not available
1971-72 12,945 52 not available
1972-73 21,745 64 not available
1973-74 28,190 67 $23,680 1,277 blue 8 $ 1,073
1974-75 41,946 108 $15,939 7,107 blue 70 $ 2,701
1975-76 51,326 102 $19,504 2,434 blue 20 $ 925
1976-77 63,920 141 $37,074 6,611 blue 47 $ 3,834
1977-78 69,968 130 §77,664 6,457 blue 34 $ 7,167 1,202 blue 10 $ 1,202
: 543 red 8 $ 543
1,745 § 1,745
1978-79 87,618 162 $107,770 6,396 blue 58 $ 7,867 1,984 blue 22 $ 1,885
2,008 red 43 $ 1,908
, 3,992 $ 3,793
1979-80 107,828 236 $108,300 5,995 blue 46 $ 6,055 211 blue 18 $ 148
3,024 red 34 $ 2,117
3,235 5 2,265
1980-81 129,948 236 $116,953 10,970 blue 110 $ 9,873 220 blue 2 $ 165
921 red 15 $ 829 354 red 4 § 266
11,891 $10,702 574 $ 431
1981-82 33,591 177 $50,387 9,081 blue 99 $13,622 4,628 blue 31 $ 4,165
1,274 red 65 $ 1,911 64 red 5 $ 58
8 brown 2 $ 16 5,692 $ 4,223
10,363 515,549
1982-83 3,001 90 $ 9,153 4,405 blue 122 $13,435 8,845 blue 96 $17,690
469 red 93 $ 1,430 4 red 1 $ 8
70 brown 10 $ 231 194 brown 22 $ - 388
T, 505 313,09 ; ;0
1983-84 CLOSED 2,193 blue 126 $ 6,579 9,507 blue 177 $28,521
46 red 53 $ 138 7 red 3 $ 18
656 brown 45 $ 1,640 (in progress)
2,895 $ 8,357 9,514 328,539
Source: ADF&G, 1984

1/ In the St. George Basin, king crab also come from the Eastern Aleutian (Dutch Harbor) Shellfish
~ Management Area.

2/ In pounds, times 1,000.
2/ In dollars, times 1,000.

LY Red king crab only.



KING CRAB CATCH IN THE BERING SEA MANAGEMENT AREA
AND IN THE NORTH ALEUTIAN BASIN, 1975-76 to 1982-83
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Table IXII-29
Red King Crab Catch and Ex-Vessel Value
in the North Aleutian Basin Lease Area

Catch Ex-Vessel Value

Year (1,000 Pounds) ($1,000)
1977-78 59,360 $65,890
1978-79 80,965 $99,588
1979-80 78,121 - $78,903
1980-81 75,264 $67,738
1981-82 24,790 $37,185
1982-83 2,651 $ 8,087
1983-84 CLOSED

6-Year Average 53,525 $59,565

Source: ADF&G, 1984, Westward Region Shellfish Report, Dutch Harbor.
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Although averages are somewhat meaningless for a fishery that has risen and
fallen so rapidly, they do give an idea of which parts of the North Aleutian
Basin have been most productive over time (Fig. I1I-28). Most of the red king
crab has come from the middle to southern and western parts of the planning
area; very little to none is taken in the inmner part of Bristol Bay or the
northern part of the planning area. Over the base period 1977-1982, about
one-third of the North Aleutian Basin red king crab was taken within the
proposed lease area (an average of 17.5 million 1lbs per year, compared with
53.5 million 1bs per year for the entire planning area). The two most pro-
ductive grids are just north of the lease area--at 56° to 57°N latitude, 164°W
longitude, on the western edge of the North Aleutian Basin. Together, these
two very productive grids yielded an average of 20.5 million pounds per year,
which was almost 40 percent of the red king crab taken in the entire planning
area,

Although closed during 1983-84 due to the depleted stocks, the red king crab
fishery in the North Aleutian Basin normally takes place between September and
February, with most of the harvest being taken in September and October
(ADF&G, 1984).

The most productive red king crab areas of the St. George Basin border the
western boundary of the North Aleutian Basin. 1In fact, the St. George grids
bordering the North Aleutian Basin account for over half of all the red king
crab caught in the St. George Basin (see St. George Basin [Sale 891 FEIS,
[uspOoI, MMS, 19851). This points to the tremendous importance of the area
north of Unimak Pass as a red king crab-production area. Because of this
importance, what happens on the western border of the North Aleutian Basin
lease area could affect red king crab fisheries in the St. George Basin and
vice versa.

(3) Crab Ex-vessel and Wholesale Values and Income of
Fishermen: The ex-vessel value of the North Aleutian tanner crab catch was
highest in 1978-79 at $23 million. This also was the year of peak catch in
the area. The ex-vessel value fell to $5 million in 1982-1983; however, due
to the increase in tanner crab prices since the late 1970's, the fall in value
has not been as steep as the fall in catch (Table III-30). In 1977-1978,
fishermen got $.38 per pound for C. bairdi; but by 1982-1983, this price had
risen to $1.20 per pound. 1In the same time period, C. opilio prices rose from
$.30 to $.43 per pound. Almost all (86%) of the economic value of tanner crab
in the North Aleutian Basin has come from C. bairdi.

The ex-vessel value of the red king crab catch was highest at almost $100
million in 1978-1979, which also was the peak year of the fishery in the North
Aleutian Basin (Table 1I11-27). The average for the base period 1977-1982 was
$60 million. After the collapse of the fishery in 1982-1983, the red king
crab prices tripled (from $.90 to $3.05/1b), reflecting the extreme shortage
of red king crab. Thus, revenues to the fishermen from the red king crab
fishery did not decline as sharply as their catches did. Furthermore, after
the Bristol Bay red king crab fishery declined, some fishermen were able to
switch over to the Pribilof blue and red king crab fishery and the Dutch
Harbor brown king crab fishery (ADF&G, 1984).

The values of king and tanner crab Increase substantially at the first-whole-
sale level and then again at the retail level. Although retail values are not
available, in 1982 the value added for king crab from ex-vessel to wholesale
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Table III-30
1982 Shellfish Catch
Estimated Ex-Vessel Values and First Wholesale Values
for the North Aleutian Basin

1982 Ex-Vessel Ex-Vessel First Wholesale First Wholesale
Catch (Pounds) Price/Pound Value Price/Pound Value
Tanner Crab
C. bairdi 3,905,000 $1.20 $4,686,000 $3.50 $13,667,500
C. opilio 760,000 $ .42 $ 319,200 $3.50 $ 2,660,000
4,665,000 $5,005,200 $16,327,500
Red King Crab 2,651,000 $3.05 $8,085,550 87.46 $19,776,460

Sources: Catch data:
Price data:

Westward Region Shellfish Report.
Seafood Business Report, Winter 1983-84 (1982 prices), as quoted in Centaur Associlates,

1983.

ADF&G,

1984; IPHC, 1983.



was over $11 million. The total first-wholesale value for king and tanner
crab caught in the North Aleutian Basin was $36 million (Table III-30); and
1982 was considered a very poor year due to the sudden drop in red king crab
harvest, If the average annual catches for king and tanner crab for the base
period 1977-1982 are used (60 million and 32 million 1bs, respectively), and
if 1980 wholesale prices are used ($2.93/1b for king crab and $1.32/1b for
tanner crab; Centaur and Associates, 1983), the average first-wholesale value
would approximate $218 million. :

Figures on average income per crab fisherman in the North Aleutian Basin are
not available, but the average annual gross income per fishing vessel from
crab caught in the relevant crab management area can be approximated. From
1977-1982 (before its collapse), the Bristol Bay king crab fishery brought a
yearly average of over $400,000 per vessel. On the other hand, the south-
eastern Bering Sea tanner crab fishery averaged only about $95,000 per vessel.
Vessels 91 feet and larger typically participated in king crab fisheries in
the North Aleutian Basin and were each crewed by five people (Natural Resource
Consultants, 1984). ©Each vessel usually participated in more than one
fishery, not only in the Bristol Bay king crab area and in the southeastern
Bering Sea tanner crab area, but also in other fisheries in the Bering Sea and
the Aleutians, and in Chignik and Kodiak. However, the amount of overlap
between fisheries 1is unknown. Also, it 1is impossible to separate out the
vessels by lease area or to determine the degree to which each vessel fished
in each lease area.

As the king and tanner crab fisheries have declined, the numbers of vessels
participating have not declined accordingly. This has reduced the economic
return per vessel (Tables III-29 and III-30). In the long run, this trend
will force more vessels out of the fishery since some will not earn enough to
cover boat payments and other fixed costs., Although some vessels may convert
to groundfish equipment, this also is expensive.

Well over 80 percent of the king crab vessels and their crews operating in the
Bering Sea area are non-Alaskan residents who come primarily from Seattle.
About 5 percent of the vessels are local, and their crews are residents of
Dutch Harbor. The balance are from other Alaskan areas, primarily Kodiak
(NRC, 1984). These same proportions are likely to be similar for tanner crab.

The average size of the red king crab vessels fishing in Bristol Bay Registra-
tion Area T increased steadily each year, from 91 feet in 1976-1977 to 109
feet in 1982-1983. The size of the vessel influences the amount of income
earned in the crab fishery; in general, the larger the vessel, the higher the
gross income. The smaller vessels tend to be owned by Alaskan residents, and
the larger vessels tend to be owned by fishermen from outside the state. For
example, in 1979 and 1980 for all of Alaska, 60 percent of the crab vessels of
all sizes were owned by Alaskan residents. For those vessels under 59 feet,
90 percent were owned by Alaskans, whereas only 28 percent of those vessels
over 90 feet long were owned by Alaskans (National Resource Consultants,
1984). Thus, it appears that declines in the crab fishery may affect the
gross income of Alaskans proportionately more than they affect non-Alaskans,
because the smaller boats may not be able to compete with larger boats when
there are few fish available.

f. Mollusk Fishery: At this time there is no commercial
mollusk fishery in Bering Sea areas. Interest in developing commercial clam
fisheries has been expressed, but current market conditions and clam fisheries
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already developed elsewhere preclude economic commercial development of this
resource. A few clams are harvested and sold for use as bait in the crab
fisheries.

The Japanese have pot fished for snails on the continental slope by setting
small pots at intervals on a longline. 1In 1984, the Japanese took 230.1
metric tons of shucked meats in this fishery (USDOI, NOAA, NMFS, 1984). 1In
1984, a total of 3,105.9 metric tons of squid were harvested by Korea, Japan,
the U.S.S.R. and Poland (USDOI, NOAA, NMFS, 1984).

g. Groundfish:

(1) Catch: Many different species of groundfish, also
called bottomfish, are caught 1in the North Aleutian Basin, primarily by
foreign fishermen but increasingly by joint U.S./foreign ventures. These
species are lumped into four categories for record-keeping and economic-
analysis purposes: pollock, flatfish, Pacific cod, and other roundfish.
Pollock, which is by far the most numerous, is called both walleye and Pacific
pollock, The flatfish category includes but is not limited to yellowfin sole,
turbot, rock sole, flathead sole or Bering flounder, Dover sole, other floun-
der, and Alaska plaice.

Only a small part of the total annual groundfish catch in the eastern Bering
Sea comes from the North Aleutian Basin. Since 1973, of the 1 to 2 million
metric tons harvested each year from the Bering Sea, an average of 55,000
metric tons, or less than 5 percent, has come from this area. Between 1970
and 1980, catches were extremely low, even less than 5,000 metric tons in 1975
and 1976 (Fig. III-29). North Aleutian Basin catches are increasing, however;
in 1982, the groundfish catch in the North Aleutian Basin was almost 250,000
metric tons, or about 20 percent of the catch in the eastern Bering Sea. This
was the highest catch ever recorded for the North Aleutian Basin,

About two-thirds of the groundfish taken in the North Aleutian Basin are
pollock; another 20 percent fall into the flatfish category; and the rest are
cod and other roundfish, Until 1977, the entire recorded harvest in the
Bering Sea was caught by foreign fishermen. But in 1977, a domestic inshore
fishery began, primarily for cod. In 1980, joint ventures combining domestic
and foreign capital began taking a significant amount of groundfish, primarily
yellowfin sole, rock sole, and cod. In a typical joint-venture arrangement,
the fish are caught by U.S. fishermen and processed by foreign processors. In
the North Aleutian Basin, the joint-venture catch--with Soviet and Korean pro-
cessors—-has accounted for about one-fourth of the total groundfish catch
since 1980 (an average of about 34,000 metric tons/year [Table III-31 and Fig.
III-29]). The domestic take (almost all cod) represented just 1 percent of
the total groundfish catch in 1982, but the 6,600 metric tons taken was a
dramatic increase from the 9.6 metric tons caught when the fishery began in
1977,

Currently, most pollock harvested in the Bering Sea 1is processed by large
Japanese factory ships into surimi, which is a kind of fish paste. The rest
of the pollock catch is frozen. Fish larger than about 17 inches are fil-
leted, while the smaller fish are headed or headed and gutted. Pollock offal
is made into fish meal. Some Alaskan pollock 1s imported back into the United
States from Japan and Korea in frozen fillets or mince blocks for reprocessing
into sticks and portions. A very small amount of Alaskan pollock enters the
U.S. market as individual quick-frozen fillets.
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FIGURE 111-29
GROUNDFISH CATCH IN THE NORTH ALEUTIAN BASIN, 1964-1982
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Groundfish Catch in the North Aleut
Lease Sale Area, 1964-1982~

Table III-31

(Metric tons)

i7n Basin

Year Pollock Flatfish Cod Other Roundfish Total
1964 27,818 36,187 1,430 10 65,445
1965 17,923 13,089 1,282 8 32,302
1966 60,565 11,061 3,063 74 74,763
1967 69,002 23,704 3,624 28 96,358
1968 92,623 19,227 2,290 549 114,689
1969 110,507 53,599 2,724 802 167,632
1970 10,074 7,865 283 288 18,510
1971 4,034 8,252 21 2,731 15,038
1972 215 5,658 3 266 6,142
1973 3,660 27,654 66 450 31,830
1974 1,293 7,832 11 1,003 10,139
1975 69 1,229 4 502 1,804
1976 1,887 1,223 50 1,058 4,218
1977 12,719 Foreign 8,157 Foreign 725 Foreign 689 Foreign 22,290 Foreign
0.0 Domestic 1.2 Domestic 7.6 Domestic .8 Domestic 9.6 Domestic
12,719 8,158 732 690 22,291
1978 31,085 Foreign 13,872 Foreign 849 Foreign 520 Foreign 46,326 Foreign
11.6 Domestic 0.0 Domestic 15.4 Domestic .8 Domestic 27.8 Domestic
31,097 13,872 864 521 46,354
1979 5,394 Foreign 3,846 Foreign 220 Foreign 81 Foreign 9,541 Foreign
3.8 Domestic 0.0 Domestic 390 Domestic 0.0 Domestic 393.8 Domestic
5,398 3,846 610 81 9,935
1980 10,964 Foreign 4,790 Foreign 333 Foreign 489 Foreign 16,576 Foreign
28 J.V. 11,512 J.V. 2,023 J.V. 280 J.V. 13,843 J.V,
30.2 Domestic 44,1 Domestic 1,216 Domestic 0.0 Domestic 1,290,3 Domestic
11,022 16,346 3,572 769 51,705
1981 87,469 Foreign 13,837 Foreign 2,634 Foreign 1,234 Foreign 105,174 Foreign
16,775 J.V. 21,942 J.V. 6,782 J.V. 3,077 J.v. 48,576 J.V.
0.0 Domestic 0.0 Domestic 1,932 Domestic .1 Domestic 1,932.1 Domestic
104,244 35,779 11,348 4,311 5,
1982 164,715 Foreign 24,559 Foreign 4,365 Foreign 3,759 Foreign 197,398 Foreign
6,548 J.V. 26,196 J.V. 6,718 J.V. 536 J.V. 39,998 J.V.
33.7 Domestic 2.4 Domestic 6,562 Domestic 64.0 Domestic 6,662 Domestic
171,297 50,757 17,645 4,359 744,058
Total 735,447 345,338 49,622 18,500 1,148,899
Average
1964-1982 38,708 18,176 2,612 974 60,468
Average
1977-1982 55,963 21,460 5,795 1,789 85,005

Sources: ADF&G, 1982; USDOC, NOAA, NMFS, 1983.

1/  All recorded catch was foreign until 1977.

mated by dividing the catch from the southeastern Bering Sea INPFC area in half.

The domestic catch for the North Aleutian Basin is esti-

are minimum and do not include landings made in Seattle.

J.V. = Joint Venture.

Domestic estimates



Pacific cod is processed into fillets; or headed, gutted, and frozen; or
salted. Most of the current product is being shipped to Norway for further
resale in European markets.

Yellowfin sole is a small flounder which cannot be economically filleted. The
larger flounders are most often filleted and frozen. Pacific Ocean perch is
commonly headed and frozen in the round. Sablefish is a highly prized fish
for smoking and for the fresh and salted markets.

Beginning in 1980, U.S. fishermen have conducted a jolnt-venture yellowfin
sole fishery with the Soviet Union. Some cod and rock sole are taken as well.
In 1983, this fishery employed eight U.S. trawlers during a 5-month period
from April through September and transferred the catch to four Soviet freezer
ships. A smaller-scale U.S./Korean joint-venture fishery, which employed
three U.S. trawlers and one Korean processing ship for 2 to 3 months, was
initiated in 1983. Virtually all of the joint-venture fishery for yellowfin
sole in the Bering Sea has been conducted within the North Aleutian Basin
(Natural Resource Consultants, 1984).

It is expected that a major U.S. groundfish fishery will develop in the Bering
Sea to gradually displace the foreign harvesters. The development of this
fishery will most 1likely be accomplished through the increased use of joint
ventures. Domestic floating-processing vessels also may develop 1in this
fishery.

Judging from the pattern of expansion of domestic and joint-venture fisheries
operations since 1980, it is likely that the North Aleutian Basin will play an
increasingly important role. Even though only a small portion of the all-
nation Bering Sea groundfish catch comes from the North Aleutian Basin, to
date about half of the domestic and joint-venture catch has come from this
area.

The foreign and joint-venture fisheries are generally 1located in separate
parts of the North Aleutian Basin. While the foreign fishery operates in the
central Bering Sea, the joint-venture fishery occurs mostly inshore and well
into Bristol Bay. Most of the foreign groundfish catch in the North Aleutian
Basin comes from the outer one-third of the area, within 60 miles of the
boundary of the St. George Basin. The annual catch varies significantly
according to the latitudinal-longitudinal grid. Catch statistics by grid are
available for the foreign catch. Since 1964, some grids have produced no
groundfish at all, whereas the most productive grid (at 56°N latitude, 164°W
longitude, some 60 mi north of Unimak Island) has yielded an annual average of
over 10,000 metric tons or almost one-fifth of all foreign-caught groundfish
in the North Aleutian Basin. The area being offered for lease (Fig. III-30)
contains this most productive grid, as well as parts of four grids that have
yielded no groundfish at all. Over one-third (37%) of all foreign-caught
groundfish taken in the North Aleutian Basin since 1964 has come from within
the lease sale area.

Although pollock dominates the foreign catch in nearly all grids, productive
areas for one species also are usually productive for the other groundfish
species. The most productive groundfish grid referred to above is the most
productive grid for pollock, the second-most productive grid for foreign-
caught flatfish, and the third most productive grid for foreign-caught cod.
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The grid 30 miles to the north (57°N latitude, 164°W longitude) is the most
productive for foreign-caught flatfish and cod. A very small amount of fish
in the "other-roundfish" category is taken in the North Aleutian Basin, and
the catch has been highly erratic. Since the late 1970's, most of the catch
has come from the same grids that are most productive for other groundfish
(Appendix L; Figs. L-11 through L-14),

In contrast to the foreign fishery, the joint-venture fishery operates in
inner Bristol Bay and along the Alaska Peninsula. Catch figures for yellowfin
sole constitute 40 to 50 percent of the joint-venture fishery. The most
productive grids are in inner Bristol Bay (at 57°30'N latitude, 159°-158°W
longitude). These grids accounted for over half of the 1982 yellowfin sole
catch of 9,700 metric tons, and are well outside the boundaries of the lease
sale area. Up to one-fourth of the 1982 yellowfin sole catch came from within
the boundaries of the lease sale area. The rest of the joint-venture fishery
in the North Aleutian Basin has consisted of rock sole and cod, plus a limited
amount of other flounder. The ability to catch substantial amounts of cod
along with yellowfin sole was undoubtedly an important consideration in the
choice of Bristol Bay and inshore grounds off the northern Alaska Peninsula as
a fishing area, rather than operating like the foreign fishery does in the
central Bering Sea. Also, due to their relatively small size compared to
foreign processing ships, U.S. trawlers have opted to operate closer to shore,
vhere they may seek protection from storms at Port Moller. These vessels
utilize facilities at Dutch Harbor for fuel, water, repairs, and other supply
needs, since Port Moller does not have facilities to accommodate the yellowfin
sole fleet (Natural Resource Consultants, 1984).

(2) Groundfish Ex-vessel and Wholesale Values: 1In 1982,
the ex-vessel value of the groundfish caught by all nations in the North
Aleutian Basin was approximately $72 million. The processing of the ground-
fish has a very high value-added, which in 1982 increased the value of the
product about seven times--to over $500 million dollars at the first-wholesale
level (Table III-32).

In 1982, pollock accounted for 70 percent of the groundfish catch in the North
Aleutian Basin; but because it brings such a low ex-vessel price per pound
relative to the other species, it accounted for less than one-third of the
all-nation value to the fishermen in that year. However, it is somewhat more
valuable once it is processed, and it accounts for slightly over half of the
total groundfish value at the wholesale level.

The flatfish category, including yellowfin sole, turbot, and several species
of flounder, brings the highest price per pound, both to the fishermen and at
the wholesale level, 1In 1982, 21 percent of the groundfish catch consisted of
flatfish, but flatfish accounted for one-third of the all-nation wholesale
value and over half of the value to the fishermen.

Since the groundfish fishery in the North Aleutian Basin is intermational,
most of its proceeds go outside the U.S. However, the U.S. is increasingly
importing groundfish back into the country after it has been processed,
creating a substantial gain to the economy at the retail level. And the
increasing numbers of joint ventures operating in the North Aleutian Basin are
bringing more money into the U.S. economy. Since, in a joint-venture arrange-
ment, domestic harvesters commonly deliver their catch to foreign factory-
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Table III-32
1982 Estimated All-Nations Ex-Vessel and First-Wholesale Values
for North Aleutian Basin Groundfish

Catch Ex-Vessel Ex-Vessel 1st-Wholesale 1st-Wholesale
(metric tons) (Price/Pound) Value($) (Price/Pound) Value($)

Pollock

Foreign 164,715.0 $21,791,795 $261,501,534

J.V. 6,548.0 $.06 866,300 $0.72 10,395,605

Domestic 33.7 4,458 - 53,502
Total 171,297.0 523,662,553 $5271,950,641
Flatfish

Foreign 24,559.0 $17,870,356 $ 81,770,418

J.V. 26,196.0 $.33 19,061,519 $1.51 87,220,892

Domestic 2.4 1,746,360 7,990,920
Total 30,757.0 $36.933,671 3T68.999,300
Cod

Foreign 4,365.0 $ 2,309,958 $ 10,683,556

J.V. 6,718.0 $.24= 3,555,166 $1.11 16,442,641

Domestic 6,562.0 3,472,610%* 16,060,823
Total 17,645.0 S 9,337,734 3 43,187,020
Other Roundfish

Foreign 3,759.0 $1,574,833 $ 8,868,797

J.V. 536.0 $.19< 224,557 $1.,07 1,264,612

Domestic 64.0 27,232 150,998
Total %,359.0 51,826,622 S 10,284,407
All Groundfish .

Foreign 197,398.0 $43,546,942 $362,824,305

J.V. 39,998.0 23,707,542 115,323,750
Domestic 6,662.0 5,250,660 24,256,243
Total 25L,058.0 372,505,144 502,504,798
Sources: Catch data: Computer Printouts, NMF3, 1983. S. Mural and R. Nelson, personal communi-

cation, ADF&G, 1982, Alaska Peninsula-Aleutians Management Report. Price -Data:
Pacific Fishing, 1983 Yearbook; Seafood Business Report, Winter 1983-84 (1982 prices),
as quoted in Centaur Associates, 1983 (except for pollock).

1/ The cod price used by Centaur Associates in making value projections is a bait price; the
food-fishery price is below 5.20/1b, so this estimate probably is high. The ADF&G estimates
that the 1982 domestic ex-vessel value of cod and a small amount of other groundfish was $52.3
million.

2/ The 1980 sablefish price was $.39/1b; it makes up a small portion of the "Other Roundfish"
category, so this estimate probably is low.

J.V. = Joint Venture



processing vessels, the domestic harvesters reap the ex-vessel value even
though the value added by the foreign processors goes to the foreign country.
The ex-vessel value of the joint-venture fishery in the North Aleutian Basin
in 1982 was $24 million, or one-third of the all-nation value (Table III-32).

The value of the domestic groundfish catch (i.e., the catch that is processed
in the U.S.) has increased dramatically each year since the domestic fishery
began in 1977. Cod accounts for almost all of this catch and value. In 1982,
an estimated $16 million of the all-nation first-wholesale value of cod, or 37
percent, went to the U.S.

As shown in Table III-32, the joint-venture and domestic-groundfish fisheries
have concentrated on the higher-valued groundfish species. While only 4
percent of the ex-vessel value of pollock went to U.S. fishermen, 56 percent
of the flatfish income and 75 percent of the income from cod went to U.S.
fishermen.

h. Onshore-Processing Employment: Salmon is the principal
specles processed onshore in the North Aleutian Basin region. Crab, herring,
and a limited amount of domestically caught cod also are processed. Most
processing employees come from outside Alaska--they are annually imported
from Seattle and San Francisco by the processors. Thus, the income they earn
from the fishery probably is spent on the West Coast.

In Bristol Bay, processors have employed 4,000 to 6,000 people per year over
the past several years. Fmployment figures are available from some of the
major onshore processors (Table III-33). Less than 10 percent of the employ-
ees of these major processors reside in Bristol Bay; 60 percent come from
outside Alaska.

On the Alaska Peninsula in 1980, an even smaller percent of the employees of
major processors were local (4%Z; Table III-34); approximately 92 percent of
the workers came from Seattle in that year.

2. Local Economy: This section provides a general description of
the economy of the Aleutian Islands Census Division, with emphasis on selected
communities. Economic effects from the proposed North Aleutian Basin (Sale
92) are expected to be relatively unimportant in other parts of Alaska. The
Aleutian Islands Census Division includes that part of the Alaska Peninsula
west of approximately 158°W longitude, as well as the Aleutian Islands and the
Pribilof Islands (Fig. ITI-31).

Within this census division, as in most of Alaska, military activities have
constituted the largest single source of wage and salary employment from World
War II to the present. As recently as 1979, 17 percent of all wage earmers in
Alaska were active-duty military personnel or federal-government civilian
employees in military-related jobs (State of Alaska, Department of Commerce
and Economic Development, June 1980). In the Aleutian Islands Census Divi-
sion, an even larger share of the cash economy is based on national defense.
In 1980, approximately 50 percent of all wage and salary workers were full-
time, uniformed military persomnel or military-related federal civilian
employees (Appendix D, Table D-1). However, in the Aleutian Islands Census
Division, unlike many other parts of Alaska, the large military operation has
almost no effect on the nonmilitary sectors of the economy. This is due to
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Table III-33
Employment by Residency for Bristol Bay Large Processors

District Seasonal Peak Local Other Alaska Outside Alaksa
1980 1981 1980 1981 1980 1981 1980 1981
Dillingham/
Nushagak
Queens
Fisheries 260 300 0 0 86 100 174 200
Peter Pan 210 225 120 120 20 20 70 85
Naknek /Kvichak
Nelbro 280 225 6 6 134 110 140 109
Red Salmon 197 197 20 20 10 10 167 167
Whitney 120 120 10 10 20 20 90 90
Kodiak King 80 85 0 0 19 20 90 90
Diamond E 263 263 0 0 66 66 197 197
Columbia
Ward 275 300 0 0 150 175 125 125
TOTALS 1,685 1,715 156 156 505 521 1,024 1,038
Percent '
of Total 100 100 9.2 9.1 30 30 60 61

Source: Nebesky, 1984,



Table III-34
1980 Alaska Peninsula Processing Employment
by Residency (Large Processors)

Other
Community Total Local Alaska

Outside
Alaska

Sand Point
Ocean Beauty 11 2 : -
Peter Pan 10 1 -
Aleutian Cold
Storage 111 1
25 other (more of these are local)
King Cove
Peter Pan 295 10
False Pass
Peter Pan 240 12
(Cannery burned
in 1981)
Port Moller ;
Peter Pan 120 1-5 20-25
Port Heiden
Christensen & Sons 7 3 2
TOTALS 794 32 27
Percent of Total 100 .4 4

9 (Seattle)
9 (Seattle)

110 (Seattle)

285 (Seattle)

228 (Seattle)

95 (Seattle)

N

738

92

Source: Earl R. Combs, Inc., 1982.



Source: Alaska OCS Office
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the unusual nature of the Aleutian Islands Census Division, which consists of
a number of very isolated communities with almost no economic interactionms.
The vast majority of the military personnel within the census division are at
Adak and Shemya Station, neither of which is expected to be directly affected
by the proposed OCS petroleum development, Therefore, even though national
defense is by far the largest source of employment in the census division,
this aspect of the economy is not relevant to evaluation of the effects of
proposed OCS development.

The commercial fishing industry is the second largest source of employment in
the Aleutian Islands Census Division. A detailed description of the region's
fishing industry is provided in Section III.C.l. For that reason, only the
most important economic aspects of the region's fisheries are discussed here.

Jobs in seafood processing constitute by far the largest source of civilian
wage and salary employment in the Aleutian Islands Census Division. The
figures for manufacturing employment in Table D-1 (Appendix D) are virtually
all seafood-processing jobs. Manufacturing employment increased from 6
percent of all wage and salary jobs in 1969 to 29 percent in 1980. Note,
however, that Table D-1 shows figures only for wage and salary employment.
Almost all fishermen are either fishing-vessel operators or crew members
working for shares of the catch and are therefore not included in the employ-
ment figures in Table D-1. An estimated 756 nonwage fishermen were employed
in the Aleutian Islands Census Division in 1978 on a 12-month-average basis
(University of Alaska, ISER, 1981). 1If the figure of 756 is used as a rough
estimate of the number of fishermen in 1980, the job total including fishermen
was 6,623 in 1980, with fishermen and fish-processing workers accounting for
37 percent of that total.

Salmon, halibut, king crab, tanner crab, and shrimp are the most important
domestic (U.S.) fish and shellfish harvests from waters adjacent to the
Aleutian Islands Census Division. Total payments to fishermen for these fish
and shellfish exceeded $200 million in both 1978 and 1979 (University of
Alaska, Sea Grant Program, 1980).

The harvesting of fish by foreign fleets near the Aleutians has little or no
economic effect on the Aleutian Islands Census Division, since the catch is
not landed in the U.S. However, the foreign catch 1is significant as an
indication of additional amounts which U.S. fishermen may harvest in the
future. Federal legislation enacted in 1976 prohibits foreign harvesting of
fish within 200 miles of U.S. shores if U.S. fishermen have demonstrated the
ability and desire to perform the harvest. Presently, foreign fleets continue
to harvest vast quantities of groundfish from waters adjacent to the Aleutian
Islands Census Division.

The total foreign catch of all species of groundfish in the waters adjacent to
the Aleutian Islands Census Division has varied annually from about 1 million
metric tons to over 2 million metric tons (ibid). The foreign catch in 1978
was about 1.3 million metric tons (USDOC, NOAA, NMFS, April 1980). The
dockside value of this catch was over $200 million, computed on the basis of
estimated 1980 prices paid to U.S. fishermen for the very small
domestic-groundfish harvest from waters adjacent to the Aleutian Islands
Census Division (University of Alaska, Sea Grant Program, 1980). The
forecast for the domestic fisheries of the area includes a dramatic takeover
by U.S. fishermen of the huge foreign harvest of groundfish.
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Although national defense and the fishing industry dominate the cash economy
of the area, two other developments have had important influences on the
economic well-being of the area's permanent residents--the achievement of
Alaska statehood in 1959 and the passage of the Alaska Native Claims Settle-
ment Act (ANCSA) by Congress in 1971.

After Alaska statehood, area residents achieved access to services long
enjoyed by virtually all other Americans, including medical services, educa-
tion beyond the eighth grade, and improved transportation and communications.
Of course, as these services were provided, additional job opportunities also
were created in the area. Some of these new jobs appear in Table D-1 in the
"State/Local Government" category, while others appear in the "Services"
category. Beginning in 1976, some government-type services, including medical
and job-training services, were contracted to private, nonprofit corporations.
Employment in these nonprofit corporations is reported in Table D-1 under
"Services," rather than under "State/Local Government."

The Alaska Native Claims Settlement Act established special corporations owned
by Alaska Natives (Eskimos, Aleuts, and Indians) to administer the land and
money awarded to Natives in settlement of their land claims. Native corpora-
tions were established for individual villages and also for regions. The
boundaries of the Aleut regional corporation coincide almost exactly with the
Aleutian Islands Census Division. Beginning in 1972, large amounts of money
were distributed from the federal government to the Native corporations. A
very small part of these cash distributions was passed on from the corpora-
tions to individual Native persons. During the 10-year period following
passage of the Act, the amount of government funds received by an individual
Native person under ANCSA totaled less than $500 in a typical case (Arnold,
1981). (The personal-income statistics published by the U.S. Bureau of
Economic Analysis wrongly include all of the cash distributions to the Native
corporations as personal income, thereby seriously distorting personal-income
information for 1973 and the years immediately following.) The corporations
retained much of the money for investments to be able to pay dividends to
Native shareholders in future years.

Native-corporation benefits to area residents also included the creation of
new wage and salary jobs in the administration of the corporations. Many of
the positions in the new corporations were filled by Native (Aleut) residents.
These jobs appear in Table D-1 in the "Finance, Insurance, and Real Estate"
classification.

Very small amounts of additional employment are created by the personal-con-
sumption expenditures of workers in the activities described above. These
jobs are reflected mainly in the figures for "Wholesale-Retail Trade" in Table
D-1. However, the wholesale-retail-trade job totals also include jobs created
by sales to the military establishment or to the fishing industry.

Commercial trapping of fur-bearing animals also provides a small amount of
cash income to area residents.

The above discussion focuses only on the cash economy of the area. Refer to
Section III.C.4 of this EIS for a discussion of subsistence-use patterns
(hunting, fishing, and gathering activities) of the Aleut residents of the
area.
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A limitation of the material presented above is the aggregation of employment
totals for the entire Aleutian Islands Census Division. For this reason, the
two communities that would be most affected by the proposed lease sale (Cold
Bay and Unalaska) are described below.

Cold Bay: This community is basically an air-support enclave populated by
federal- and state-government officials and airline staffs, plus a minimum of
persons who perform support functions (Alaska Consultants, Inc., 1981). The
population in 1980 was 228 (Appendix D, Table D-2). Cold Bay offers by far
the best civilian airport in the region; consequently, any OCS petroleum
activities in the region probably will use Cold Bay as a center for air
support (USDOI, BLM Technical Paper No. 1, April 1981). Employment in 1982 is
estimated in Table D-3 (Appendix D).

No wunemployment statistics are presented for Cold Bay. Since almost all
housing is provided by employers, virtually no housing for unemployed persons
exists at Cold Bay; any person who became unemployed at Cold Bay probably
would leave the community immediately. In addition to the lack of housing,
the high cost of 1living, the isolation, and a great deal of rain and fog
contribute to this situation.

No information is available on per capita income in Cold Bay.

Unalaska: This community is the second largest in the Aleutian Islands Census
Division and is by far the largest community likely to be affected by the
proposed OCS petroleum activities. The total population in 1980 was 1,322
(Table D-2); that figure includes 598 persons living in group quarters (U.S.
Bureau of the Census, detailed census tapes). It is very 1likely that the
harbor facilities at Unalaska/Dutch Harbor would be used to provide marine
support for planned offshore petroleum activities.

Although Unalaska originated as a traditional Aleut village, recent increases
in fish harvesting and processing have attracted many new immigrants, with the
result that Aleuts are now a minority of the total population (Alaska Consul-
tants, Inc., 1981). The 1980 total population, including persons 1living in
group quarters, reflects an increase of 287 percent from 1970 (Table D-2).

There are no unemployment statistics avallable specifically for Unalaska.
Unemployment rates for the Aleutian region as a whole are normally low, due in
part to the presence of a large transient workforce. According to local
officials at Unalaska, wunemployment 1is 1insignificant among the resident
workforce. Almost all workers in the seafood-processing plants are recruited
from outside the Unalaska area, and the transient workforce leaves the commu-
nity after the close of each fishing season. Fish-processing workers could
not afford to live in Unalaska after the end of the fishing season, and might
not wish to live there the entire year because of the isolation and the
frequent rain and fog. Similarly, most fishermen are not permanent Unalaska
residents. Therefore, although there is some seasonal unemployment, it is not
as great as the community's overall seasonality of employment might suggest
(Alaska Consultants, Inc., 1981).

Per capita-money income for permanent residents of Unalaska was estimated at

$8,290 in 1977 (Table D-2)., Per capita-money income is defined to include
income in the form of cash or checks, but not to include the value of food
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obtained from subsistence activities or the value of noncash benefits such as
food stamps or housing provided at less than cost (personal communication, Dan
Burkhead, U.S. Bureau of the Census, July 30, 1984). The 1977 Unalaska income
figure of $8,290 is more than the corresponding U.S. figure of $5,751 (Table
D-2). In 1977, the index of 1living costs in the Aleutian Islands Census
Division was estimated at 182 percent of average U.S. living costs (State of
Alaska, Department of Commerce and Economic Development, 1979). If the $8,290
income figure is adjusted by the living-cost index, the adjusted per capita
income is only 79 percent of U.S. per capita-money income in 1977.

The cost of 1living at Unalaska is almost certainly higher than the average
cost of living for the Aleutian Islands Census Division, The cost-of-living
index for the census division was prepared on the basis of all communities in
the census division, including military communities where military personnel
are able to purchase commodities at government-subsidized prices. Many rural
Alaskan communities have cost-of-living indices substantially in excess of 200
percent of average U.S. living costs (ibid). It is likely that Unalaska also
has 1living costs that are at least 200 percent of average U.S. living costs,
indicating that per capita-money income at Unalaska may be 72 percent, or
less, of the average U,S. figure when expressed in terms of comparative
purchasing power.

In 1980, Unalaska was one of the leading fishing ports in the U.S. (Alaska
Consultants, Inc., 1981). Although disastrous declines in king crab harvests
occurred in the years 1981-1983, fish harvesting and processing continue to
dominate the local economy. The only other significant economic activity is
Unalaska's role as a transshipment point for freight to coastal locations in
western and northern Alaska, and for fish products traveling between the West
Coast of the U.S. and the Orient (ibid).

Employment in the community is summarized in Table D-4 (Appendix D) for the
year 1980. The employment figures include a very large number of jobs held by
transient workers who participate in fishing and fish-processing activities
(Table D-4, Column 2).

Table D-4 classifies all jobs as either "basic" or "secondary." Jobs in
activities that bring new money into the community are classified as '"basic."
Jobs in basic activities are considered the most important factor determining
total employment and total population in a community. Most or all jobs in
"secondary" activities (i.e., local government, utilities, personal services,
and parts of retail trade) are considered to be the indirect effects of basic
industry activities, because it is assumed that the community exists primarily
as a result of the basic economic activities.

Basic-industry activities in Unalaska include the fishing industry, which
brings new money into the community through the sale of fisheries products
(Table D-4, Rows 1 and 2). Another basic activity is the transshipment
function of the Port of Unalaska, which brings revenues into the community by
providing shipping and warehousing services for goods being shipped to other
communities (Table D-4, Row 5). In Table D-4 (Row 7), an additional 20 jobs
in the "Finance, Insurance, and Real Estate" industry classification are
treated as basic. These 20 jobs are positions with Alaska Native corporations
created under terms of the Alaska Native Claims Settlement Act, discussed
above. Basic employment also includes a small number of mining jobs (Table
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D-4, Row 3) and government jobs with the U.S. Customs and the U.S. Coast Guard
(Table D-4, Row 9). Table D~4 classifies all other employment as secondary.

The discussion above focuses only on the cash economy of the community.
Subsistence- activities are discussed in Section III.C.4 of this EIS,

Future of the Environment Without the Proposal: In the absence of the pro-
posed North Aleutian Basin (Sale 92), total employment in Unalaska is pro-
jected to increase from 731 jobs in 1984 to 3,060 in the year 2000 (Appendix
D, Table D-5). These figures are annual-average (12-month) estimates of total
employment, including jobs held by transient workers housed in group quarters
(enclaves) as well as jobs held by permanent residents of the community. The
large increase in employment is projected on the assumption that the huge
harvest of groundfish by foreign fleets will be taken over by the U.S. fishing
industry by the year 2000. This assumption is based on federal legislation,
enacted by the U.S. Congress in 1976, which prohibits foreign harvesting of
fish within 200 miles of U.S. shores if U.S. fishermen have demonstrated the
ability and desire to perform the harvest.

The takeover by the domestic fishing industry is now in the beginning stages,
and no one can predict with any certainty the rate at which the takeover will
proceed or the pattern of harvesting and processing that will develop. If a
significant percentage of the groundfish in the region were harvested by U.S.
vessels and processed onshore at Unalaska, or at other onshore locations in
the Aleutian Islands Census Division, employment and population in the region
would increase greatly. However, it 1s conceivable that nearly all of the
groundfish would be processed offshore, in which case the employment and
population effects in the Aleutian Islands Census Division, dincluding Una-
laska, would be minimal. Due to the high degree of uncertainty about future
development of the domestic groundfish industry, future levels of employment
at Unalaska could be much higher or lower than indicated by the projections in
Appendix D, Table D-5. The projections of future employment at Unalaska also
include petroleum-related jobs expected to result from the St. George Basin
(Sales 70 and 89) and the Navarin Basin Lease Offering (Sale 83). For the
North Aleutian Basin (Sale 92) base case, only exploration is assumed for each
of the two St. George Basin lease sales, and the mean-case discovery (1.2
Bbbls) is assumed for the Navarin Basin lease sale. The total number of jobs
at Unalaska expected to result from these three lease sales is small compared
to the increases in employment projected to result from the expansion of the
U.S. groundfish industry in the region.

In the absence of the North Aleutian Basin (Sale 92), the projections of
employment at Cold Bay (see Appendix D, Table D-6) also include petroleum-
related jobs resulting from exploration only (no discovery) for the two St.
George Basin lease sales and the mean-case discovery (1.2 Bbbls) for the
Navarin Basin Lease Offering (Sale 83). Due to the effects of these sales,
projected employment at Cold Bay follows an erratic pattern throughout the
period 1984-2000. (For more information about the assumptions used in pro-
jecting base-case employment at Unalaska and Cold Bay, see "Impact Analysis of
the St. George Basin Lease Offering and the North Aleutian Shelf Lease Offer-
ing" [December 1984] prepared by the University of Alaska, ISER, 1984.)

, 3. Community Infrastructure: Infrastructure is the basic frame-
work or support structure for a city or town. It includes a wide variety of
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electrical power, water and sewage treatment, health care, and police-~ and
fire-protection systems are described in this section. Cities whose infra-
structure could be affected by oil exploration, development, and production
activities associated with the North Aleutian Basin (Sale 92) are Cold Bay and
Unalaska.

Cold Bay: The following information on Cold Bay was taken from Alaska Consul-
tants, Inc., 1981; Impact Assessment Inc., 1983a; and Nebesky et al., 1983b.

In January 1982, Cold Bay was incorporated as a second-class city. The town
has a mayor/council form of government, with seven council members from whom a
mayor is selected. Due to the lack of local government, major employers have
historically provided the bulk of utility services (water and sewer treat-
ment), With the formation of a local government, these employers are inter-
ested in divesting responsibility for these functions.

Almost all housing in Cold Bay is provided by companies or government agen-
cies. The 1980 census indicates that 226 people reside in Cold Bay; 60
percent 1live 1in 49 year-round housing units, and 40 percent reside in
employer~provided group housing. Year-round housing units consist of 47
employer-owned rental units, provided by federal and state governments and
private companies for their employees, and two owner-occupied units. Gener-~
ally, there is no permanent housing available for nonemployed individuals; all
housing is allocated to individuals who work for the town's employers. The
lack of available private land compounds this situation--individuals are
unable to obtain land on which to build. Lodging for short-term transients is
available at the hotel. Educational services are provided by the Aleutian
Region School District, a state-funded Rural Education Attendance (REA) area.
Educational facilities are located in a single complex containing four class-
rooms and a combination library/media center. The community recently expanded
the school with the addition of a multipurpose media room. The school is
staffed by four teachers whose responsibility varies from year to year,
depending on the student population and teacher experience. Generally, two
teachers are responsible for elementary students and two for high school
students. Student enrollment in the last decade has ranged between 20 and 30
students per year. Current enrollment averages around 50 students.

The electrical system in Cold Bay, operated by Northern Power and Engineering
Diesel, 1is generally in good condition and has the potential to serve an
increased population base. The power-generation system consists of two 800~
kilowatt and one 600-kilowatt generators, which have a total capacity of 2,200
kilowatts. However, since there is no capability to parallel generators of
unequal capacity, the actual power output could be only 1,600 kilowatts.
Because peak power demands usually do not exceed 350 kilowatts in the summer
and 600 kilowatts in peak winter periods, the system is adequate to meet the
electrical requirements of the community and to provide for significant
growth.

Cold Bay's municipal water system is operated by the Federal Aviation Admini-
stration (FAA) and includes five deep wells and two 15,000-gallon storage
tanks for domestic and general use. Two additional underground tanks with a
total capacity of 50,000 gallons provide water for firefighting purposes.
Problems with the system include a storage capacity that is barely adequate to
services and facilities in a community; however, only housing, education,
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meet current demands and a water source that could be seriously. depleted by
increased draws. Average daily consumption ranges between 20,000 and 30,000
gallons. The higher figure reflects periods during the winter when residents
let water run to prevent damage to pipes. Due to budget cutbacks, the FAA is
interested in divesting itself of responsibility for operating the water
system. The incorporation of Cold Bay as a second-class city in 1982 provided
a legal entity that can take responsibility for provision of basic services.

Cold Bay's sewage-treatment facilities are operated by the FAA and consist of
a 22,500-gallon tank in which sewage 1is aerated and chlorinated prior to
outfall in Cold Bay proper. The design capacity of the system is approxi-
mately 22,500 gallons per day; with current community water consumption
averaging 30,000 gallons per day, the treatment facility is operating beyond
its design capacity. The FAA is interested in foregoing responsibility for
operating the sewage-treatment facilities. The failure of the system to meet
Environmental Protection Agency (EPA) standards, primarily due to overdemand
on the system, presents a problem in transferring the system from FAA to
municipal control. The municipality wants the FAA to upgrade the system to
EPA standards prior to transfer.

The level of health care in Cold Bay has improved greatly with the construc-
tion in 1982 of a clinic which is able to accommodate four or five patients.
The clinic has three examination rooms, an emergency room, a laboratory, a
pharmacy, and a kitchen. The city is negotiating with doctors in Kodiak and
Unalaska to provide intermittent care at the clinic., Health services have
been provided by a public health nurse who periodically visits the community,
Serious health care needs are met in Anchorage.

Police- and fire-protection services are designed to support airport opera-
tions. Police protection is provided by an Alaska Department of Transporta-
tion and Public Facilities (DOTPF) employee--a police officer whose primary
responsibility is airport security. A combination police/fire station con-
tains a small office and holding cell that are in extremely poor condition.
Fire protection for the airport and the community also 1is provided by the
DOTPF. Firefighting equipment includes three fire trucks equipped with water
pumpers, foam, or dry chemicals, and an all-terrain vehicle. The department
also has a 17-foot crash-rescue fireboat for aircraft-rescue operations. The
department is manned by a full-time chief and volunteers. Water sources for
firefighting purposes include a hydrant system and two 25,000-gallon under-
ground tanks. The hydrant system in the community pumps less than 500 gallons
per minute above normal consumption for a period of at least 2 hours.
Unalaska: The following information on Unalaska's infrastructure was taken
from Alaska Consultants, Inc., 1981; Impact Assessment, 1983b; and Centaur
Associates, Inc., 1984.

Unalaska is a first-class city, incorporated in 1942, The city has a council/
manager form of government with a nine-member council and a mayor-elect at
large. The manager directs day-to-day operations and the mayor and council
provide policy direction. Unalaska's tax structure includes both property and
sales taxes,

Historically, one of the most serious problems facing Unalaska is a housing
shortage. In 1981, 469 housing units--ranging from one-unit structures to
mobile homes and trailers--existed in Unalaska (Alaska Department of Labor,
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1981). Approximately 2.4 people occupied each housing unit. In 1981, the 48
vacant housing units represented a vacancy rate of approximately 10 percent,
Vacant units included 32 one-unit structures, 7 two-unit structures, 1 three-
unit structure, and 6 mobile homes. Almost all permanent residents live in
one-unit structures, while most transients live in group quarters provided by
their employers. One 13-unit motel and a 48-unit inn are available for
short-term transients; however, these units are used almost exclusively by
seafood-processing employees.

The Unalaska City School District provides elementary and secondary services
for the entire school-aged population of Unalaska. The school is organized in
two units (elementary and secondary); both are located in a single complex on
a 5.5-acre site. The district is served by a superintendent, two principals,
and 18 teachers. Existing facilities include 20 general classrooms, two
special-education rooms, several shops, a gymnasium, a library, and numerous
other rooms.

The school population grew at a rate of 12.5 percent per year between 1976 and
1981. Enrollment for the 1982 school year declined due to the decline in the
local crab catch., Enrollment is expected to stablize for the next 2 to 5
years and then experience a small rate of growth, Existing facilities should
be adequate to maintain current student/teacher ratios during this period. In
1981-1982, the student population of 165 accounted for about 13 percent of the
total population due to the large number of transients and unattached adults
in the population.

The City of Unalaska generates electricity for municipal and residential
customers but not for industrial users, who generate power on an individual
basis and are the major users of electricity in the Unalaska area. Existing
municipal facilities include two 300~kilowatt and one 600-kilowatt generators,
These generators cannot be operated in parallel, and they serve different
areas of the city. Current average demand in Unalaska ranges between 220 and
240 kilowatts, with a peak demand of 320 kilowatts. ' Dutch Harbor 1s not
served by the municipal power system.

The city plans to upgrade the existing generation system in two phases,
Currently, the city is installing a 35-kilowatt distribution system to connect
the boat harbor on the Dutch Harbor spit. Under this plan, most private
generation by residential and small commercial users would be displaced. The
city plans to add capacity in 2,500-kilowatt increments as industrial demand
warrants. By 1990, power is expected to be supplied by a geothermal plant at
the Makushin field or a heavy-fuel, low-seed diesel plant,

Unalaska's water supply is obtained from surface waters from Unalaska and
Pyramid Creek and is augmented by two emergency wells capable of supplying
1,200 gallons of water per minute. Water yields from this supply can be
lowered during periods of extended cold, when surface waters freeze. During
these periods, water shortages can occur. Water is distributed to residen-
tial, commercial, and industrial users through 40-year-old, wood-stave pipes
that are in need of repair. The water utility has recently replaced more than

1,000 feet of wood-stave water pipe with iron pipe. However, approximately
40,000 feet of line still need to be replaced. Because of the decayed condi-~
tion of this distribution system, an estimated one-third of the water supply
is lost through leakage. Existing water-treatment and storage facilities are
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inadequate. During periods of high use, chlorine-retention time is inade-
quate, resulting in the possible survival of pathogens. Also, residential
areas upstream of the treatment plant must use untreated water. During
periods of high use and low stream flow, little water is available for fire-
fighting. The lack of adequate storage also contributes to treatment prob-
lems.

The water system in Unalaska is estimated to have a peak flow of 25.9 million
gallons per day (MGD) and a peak consumption of 17.3 MGD, with system leakage
estimated at 33 percent of the total flow (8.6 MGD). Present peak industrial
consumption is about 16.8 MGD (estimated during periods of maximum employment
by the seafood-processing industry), while peak nonindustrial consumption is
about .50 MGD. Average flow and consumption are estimated at 17.3 and 11.5
MGD, respectively. The current average nonindustrial consumption is estimated
at .33 MGD.

Unalaska does not have a community-wide sewage system. About half the com-
munity's residents use septic tanks or outhouses, while the rest are served by
three waste-water-collection outfall lines, that were built by the U.S. Navy
during World War II, Two of these lines discharge raw sewage into Iliuliuk
Bay, while sewage in the third line is treated by one of the seafood pro-
cessors and discharged into Captain's Bay. The volumes of waste being dis-
charged are contributors to the degradation of the waters around Unalaska.
The city plans to construct a primary treatment facility after renovation of
the water-supply system. Initially, this facility would handle only domestic
wastes, but industrial wastes may be processed later.

Health care is provided by the Iliuliuk Family and Health Services Clinic.
The clinic has been in existence for 10 years and provides outpatient ser-
vices, radiology, and general ambulatory and acute care to the city--including
the fish-processing industry, domestic fishing-fleet crews, members of foreign
vessels, and residents of Nikolski and Akutan. Currently, the clinic has the
capability to accommodate three patients. Staff members include a full-time
physician, a student physician's assistant, and a lab/X-ray technician. A
dentist visits the community bimonthly and an ophthalmologist visits quar-
terly. The major problems with health care in Unalaska are the lack of
qualified personnel and the high cost of medical care. The clinic has lost
funding for a physician's assistant and, according to the resident physician,
the clinic could use the services of two registered nurses, a licensed prac-
tical nurse, and a technician. The high cost of medical care in Unalaska is a
result of the Aleutian/Pribilof Region's reliance on outside medical facili-
ties. There are no plans to build a hospital in Unalaska in the near future.

The responsibility for police and fire protection in Unalaska is assumed by
the Alaska Department of Public Safety. The police department is staffed by
17 to 18 full-time personnel who do dispatch and clerical duties and also
serve as watch commanders and public safety and corrections officers. For its
size, Unalaska has a large police force because of enforcement activities
related to the high numbers of transient laborers in the city during crab
season. Detention facilities contain three cells designed to separate women
and juveniles from male prisoners. The present detention facilities are in
good condition but are insufficient to accommodate peak needs. The city has
plans to build a new jail facility within 5 years.
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For a community of its size, Unalaska experiences a high level of criminal
activity. 1In 1981, the police department responded to 13,200 calls, with the
most serious crimes involving assaults, burglaries, and rapes. Crime has
increased in the last 3 years and most assaults and rapes are alcohol-related.

The city's volunteer fire department provides fire protection throughout the
road-connected area within Unalaska's corporate limits. The fire department
is staffed by a fire marshal and two companies, one in Unalaska and one in
Dutch Harbor, each with 13 volunteers. Firefighting equipment consists of
four vehicle, two portable pumps, and a 1,000-gallon holding tank used for
pumping and storing water in areas without hydrants. Major fire-protection
problems are an inadequate hydrant system, particularly in Dutch Harbor, and a
lack of water when water levels in Unalaska and Pyramid Creek are low.

Future of the Environment Without the Proposal:

Cold Bay: The resident population of Cold Bay is expected to decline
from 225 residents in 1981 to 156 in 1994, due to the contraction of tradi-
tional FAA, military, and communications activities. After 1995, the resident
population would begin to rise and stabilize at 210 residents. Because the
resident population is anticipated to remain below current levels between the
years 1985 and 2010, which equates to lower service-demand levels, all basic
services except the water-supply and sewage- treatment systems would be
adequate to meet the community's future needs. Projections of the future
demand for public service in the absence of the lease sale are provided in
Appendix E.

The contraction of FAA operations in Cold Bay would result in the city taking
increased responsibility for the operation of the water- and sewage-treatment
systems, which are currently operated by the FAA. Facility operation would
force the city to come to terms with revenue-generation problems in financing
improvements to these systems. In order to finance facility improvements and
have sufficient revenues to operate the systems, the city would have to adjust
the utility rate structure or institute a property and/or sales tax (Impact
Assessment, 1983a). Even with the population reductions anticipated in Cold
Bay, the sewage-treatment facilities would require upgrading to meet EPA
standards, and the water system would require a greater storage capacity.

Unalaska/Dutch Harbor: It is anticipated that Unalaska will experience
substantial population growth between the years 1985 and 2010, due to expan-
sion of the groundfish industry. Based on the level of population growth
projected to occur in Unalaska, all facilities and services would require
expansion to meet community needs between the years 1985 and 2010.

Table III-35 displays the periods of time in which Unalaska's basic services
would require expansion to meet the community's projected needs. Projections
of future demand for public services in the absence of the lease sale are
provided in Appendix E. '

4. Subsistence-Use Patterns: This section deals with subsistence
resources used by residents of Cold Bay, Unalaska, the Bristol Bay region, and
the lower Alaska Peninsula subregion.
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Table III-35
Time Periods When Basic Services 1/
Would Require Expansion in Unalaska =~

Educational Sewage Health Law
Service Water Treatment Care Enforcement
Needs Needs Needs Needs Needs
1995- 1995~ 1985- 1990- 1990-
2000 2000 1990 1995 2010

Source: USDOI, MMS, 1984,

1/  Assuming that projected improvements to the electrical power system would

be completed as planned, the system would meet community needs through
the year 2010.



Cold Bay: As indicated by the recent Cold Bay case study, subsistence has no
deep history in Cold Bay (Impact Assessment, Inc., 1983a). The urban-oriented
residents do not practice food production in any intensive way beyond recrea-
tional hunting and fishing. However, many of the local residents take advan-
tage of the fish and game which are abundant in the area, and some take
advantage of subsistence set-netting for salmon. The local residents harvest
other marine resources of the area--including cod, halibut, and crab--in
moderation. Hunting is a popular pastime in Cold Bay, and waterfowl and
caribou are taken 1in season and put away for winter. Trapping by 1local
residents is very limited. The social consequences of hunting and fishing
generally are to provide a means for reinforcing social groups and friendship
patterns. Subsistence generally plays a minor role in the overall economy;
most people are satisfied to import processed food from outside the community.

Unalaska: This discussion is derived from the description contained in the
St. George Basin (Sale 70) FEIS and is augmented by a recent study done on the
community (Veltre and Veltre, 1982). With the development of a major seafood-
processing industry, Unalaska has grown in a relatively short period of time
from a village to a booming frontier town. Geographically and socially,
however, the original Aleut village remains intact. The community's subsis-
tence harvest is generally characterized as a means of enhancing the quality
of life, of being able to get outdoors, and of harvesting resources in con-
junction with wage labor. Fishing, the principal subsistence activity, is
undertaken by families and groups of friends and is sometimes associated with
an all-day outing. To add a variety of special items to the diet, other
subsistence resources--mushrooms, shellfish, seals, and trout--are exploited
at various times of the year and provide a limited quantity of food. The
primary orientation of the community as a whole, however, is toward other
forms of employment-—-a characteristic also shared by the community's Aleut
residents.

Good hunters and fishermen--both Native and non-Native--are highly respected
for their skill in harvesting resources and their generosity in sharing such
resources. Subsistence harvests generally are confined to Unalaska Bay,
although increased population and pollution have forced people to travel
farther from Unalaska to obtain desired resources. On occasion, crews of
commercial fishing vessels will use the opportunity of a fishing venture to
hunt and gather resources from traditional subsistence sites outside of
Unalaska Bay. Cabins and camps around the bay are still in use for harvesting
subsistence resources. Although only a portion of the community engages
directly in acquiring such resources, networks for sharing food items involve
virtually the entire resident community,

Resource-harvest activities are significant in the food they provide and in
the interpersonal and cultural bonds they foster. For Aleuts in Unalaska,
subsistence activities serve to reinforce the continuation of cultural tradi-
tion (an identity which emerged anew following the passage of the ANCSA in
1971). Cultural identification with subsistence resources occurs most strong-
ly among the elderly, with such specific resource items as fur seal parts
acquired from the Pribilof Islands, and other locally acquired marine mammal
resources. In a dietary sense, however, most people view the need for subsis-
tence resources as a way of putting food on the table. Salmon is the most
important single resource for the entire population. Beyond that, halibut and
shellfish generally are preferred by non-Natives, whereas halibut and seal or
sea lion are most favored by the Native population.
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While the entire community of Unalaska uses at least some local fish and game
resources, such resources generally are used to a greater extent in the diet
of Native households (ranging from 20-50% of their diet) and cover a wider
range of resources than those used by the non-Native community.

Bristol Bay Region: The boundary of the Bristol Bay region coincides with the
description used in Section III.C.5. A partial list of subsistence resources
used by residents of the five subregions considered for Bristol Bay is shown
.in Table III-36 (extracted from the draft Bristol Bay Cooperative Management
Plan [BBCMP, 1984], the primary reference for this discussion). According to
the BBCMP report:

Subsistence use is both flexible and opportunistic so that, even
within the subregions, there are often significant differences
between villages and substantial differences from one year to the
next in harvest levels of different species. Factors causing
fluctuations in the use of wild resources include abundance,
distribution, household income, substitution, costs, and cultural
values..,.[However,] how the mix of subsistence resources changes in
response to environmental, economic, and sociocultural factors is
not well understood (Nebesky et al., 1983a).

The quantification of subsistence-resource use by survey research or other
means is subject to considerable variation in the reliability of the data, due
in part to the political sensitivity of the issue. With these limitations in
mind, average annual (1979-1981) quantities of salmon, caribou, and moose were
estimated for each subregion as part of the BBCMP, in order to forecast con-
sumption needs under alternative-plan configurations. Salmon, caribou, and
moose were singled out as the most important subsistence resources to most all
of the region's villages. Describing these base~case conditions, Table I1I1-37
shows that the highest use of salmon and moose per household is made in the
Iliamna and Nushagak subregions. Caribou is the most highly used resource per
household in the Iliamna and upper and lower Alaska Peninsula subregions. The
Togiak subregion makes relatively less use of moose and caribou than the other
parts of the Bristol Bay region (largely due to limited nearby resource
availability), but relies more intensively on marine mammal resources than
other subregions in the region. Other species important in the different
subregions are indicated in Table III-36.

Lower Alaska Peninsula Subregion: The communities covered in the lower
Alaska Peninsula (a subregion of the Bristol Bay region) are Sand Point, King
Cove, False Pass, and Nelson Lagoon. This discussion is derived from the
description contained in the St. George Basin (Sale 70) FEIS and from research
conducted by Earl R. Combs, Inc. (TR 71, 1982) for the Social and Economic
Studies Program of the MMS, Alaska OCS Region.

The smaller villages of Nelson Lagoon and False Pass and the larger villages

of King Cove and Sand Point, all of which are oriented toward commercial

fishing, represent more similarities than differences in their characteristics
of subsistence harvest and more positive integration of such activities with
other work than seen earlier. This is especially true in King Cove and Sand
Point, where the nature of their work (fishing) allows the time needed and
provides the equipment to gain access to a variety of subsistence resources.
The general range of mobility used to perform the subsistence harvest and the
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Table III-36
Partial List of Subsistence Resources
Used in the Bristol Bay Study Area

Lower Upper
Alaska Alaska Iliamna Nushagak Nushagak Kuskokwim
Subsistence Resource Peninsula Chigniks Peninsula Lake River Bay Togiak Bay
1, Terrestrial Mammals
Moose 0 X X X X X X 0
Caribou X X X X X X X 0
Brown bear ? 0 0 (0] 0] 0] ?
Black bear ‘ ? X X 0] 0] ?
Porcupine ? X X X X X ?
Arctic hare ? X X X X X X
Snowshoe hare X X X X X X
Ground squirrel ? X X X X X
Marmot X ?
Beaver X X X X X X
Red fox X X X X X X X X
Arctic fox 0 X
Wolverine X 0] X X X X X X
Wolf 0 0 X X X X X X
River otter X X X X X X X X
Mink X X X X X X X X
Marten X X X X ?
Muskrat 0] 0 0 0 ?
Lynx X X 0] 0 ?
2. Marine Mammals
Harbor (spotted) seal X X X X 0 X X X
Ringed seal ? X X X
Bearded seal ? X X
Sea lion 0] X ?
Walrus X X X
Beluga 0 X X X
Whale (gray or
other washed
up on shore) 0 ? X ?
Porpoise (? species) ’ 0 0



Table III-36
(Continued)

Partial List of Subsistence Resources
Used in the Bristol Bay Study Area

Subsistence Resource

Lower
Alaska
Peninsula

Chigniks

Upper
Alaska
Peninsula

Iliamna
Lake

Nushagak
River

Nushagak
Bay

Togiak

Kuskokwim
Bay

3.

4.

5.

6.

Birds

Swans

Geeselj
Ducks—
Cranes
Ptarmigan
Spruce grgyse
Bird eggs—

Shellfiz?

Clams—
Crabséf
Octopus

Mussels, limpets

Sea urchins
Shrimp

Salmonids

King salmon
Red salmon
Silver salmon
Chum salmon
Pink salmon

Other fish

Dolly Varden/Char
Rainbow/Steelhead
Lake Trout
Grayling
Whitefish

Pike

Burbot

Smelt
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Table III-36
(Continued)
Partial List of Subsistence Resources
Used in the Bristol Bay Study Area

Lower Upper
Alaska Alaska Iliamna Nushagak Nushagak Kuskokwim
Subsistence Resource Peninsula Chigniks Peninsula Lake River Bay Togiak Bay
Halibut, sole, flounder X X X 0 X ?
Herring (and their eggs) X X X X
Cod X X ?
Capelin 0 ?
7. Berries, etc.
Salmonberries X X X X X X X
Blueberries X X X X X X X X
Huckleberries X X X X X ?
Crowberries X X X X X X X X
Cranberries X X X X X X X X
Strawberries X ?
Basketgrass ? ? ? X X X
Firewood (spruce, birch, willow,
poplar, alder, etc.) X X X X X X X X
Vegetables (wild celery, onions,
potatoes, spinach, etc.) X X X X X X X X
Herbs ? ? X X X X X X
X = commonly used
0] = occasionally used
? = uncertain
blank = use not documented

1/ Geese used include Canada, Brant, Emperor, White-front and Snow.

2/ Ducks used include Mallards, Pintails, Gadwall, Green-winged Teal,
Shovelers, Wigeon, Scaup, Goldeneye, Bufflehead, Oldsquaw, Eiders
and Scoters,

and emmas.

~

3

Source:

/ Eggs of seabirds, gulls, terns, and waterfowl,
/ Clams used include cockles, softghell, butter, razor, bidarkis,

Crabs used include king, tanner, dungeness, and horse.

ADF&G, Subsistence Division, Extracted from Nebesky et al., 1983a, pp. III-39 and 40.



Estimated Average-Resident-Household Sub

Table III-37

Harvests by Subregion, 1979-1981-—

T}stence

Other
Total Salmon/ Total Moose/ Total Caribou/ Total Important
Subregion Households  Household Salmon Household Moose  Household Caribou Species
Togiak/ Seal, walrus,
Kuskokwim 313 80 25,040 .10 32 .48 150 reindeer
Nushagak Bay Beaver, fresh-
and River 650 161 104,800 .31 200 .80 520 water fish
Iliamna Lake 143 463 66,209 .40 57 1.70 243 Beaver, fresh-
water fish
Upper Alaska
Peninsula 445 69.5 30,919 .12 53 2.00 890 Waterfowl
Lower Alaska Waterfowl, Crab,
Peninsula 388 50 19,400 .02 8 2.00 776 other salt-
water fish
TOTAL 1,939 127 246,368 .18 350 1.33 2,579

Source: Nebesky et al,, 1983a, p. III-42,

1/ Estimates are based on data provided by the ADF&G Subsistence and Game Divisionms,

for all subregions except the Lower Alaska Peninsula, where estimates based on 1981 research by Langdon
and Brelsford are used.



types of locations where harvests take place are shown on Figure III-32 for
King Cove and Sand Point (such mapped data is not available for Nelson Lagoon
and False Pass).

As with the communities previously discussed, a commonality in the types of
subsistence resources available produces comparable types of subsistence
resource use, Caribou and salmon (king, red, and silver) are the primary
subsistence resources (Table III-38). Ducks and geese also are a highly
prized food resource, and considerable expense and effort are devoted to this
particular hunt. Other commonalities of the subsistence harvest include the
use of intertidal organisms and vegetation, halibut and cod fishing, and
gathering of greens and berries in season (Earl R. Combs, Inc., 1982).
Fishermen from King Cove and Sand Point who convert to crab-fishing gear in
the winter retain’ for personal use the crab caught too late to sell at the
close of the commercial season (Fig. III-32) (USDOI, BLM, Kish Tu Addendum No.
3, 1981). Nelson Lagoon and False Pass residents also harvest crab. During
the winter seals are hunted from the family vessel in King Cove, primarily by
migrants from Belkofski (Earl R. Combs, Inc., 1982).

In terms of total pounds of protein harvested from local resources, caribou is
the most Important resource; salmon is the second most important resource.
Caribou harvests are highest in False Pass (6 to 10 animals a year per
household) and lowest in Nelson Lagoon (2 to 4 a year per household). Local
harvesting of caribou has increased slightly in recent years due to better
access with three-wheel Hondas. The subsistence-salmon harvest ranges from a
low of 50 salmon per household per year in Sand Point to a high of 200; 150 to
200 per year 1in False Pass; 75 to 130 iIn Nelson Lagoon; and 50 to 150 per
household per year in King Cove. Estimates of the total protein harvest from
subsistence resources in the region ranges from 40 (Sand Point) to 60 (False
Pass) percent (Earl R, Combs, Inc., 1982).

Although the pattern varies, salmon for subsistence purposes generally are
taken with the same gear used for commercial fishing, or they may be taken
from the commercial catch. In King Cove, king and red salmon are saved from
the commercial catch, whereas silvers are caught locally for subsistence after
the commercial fishing season (USDOI, BLM, Kish Tu Addendum No. 3, 1981).
King salmon are retained from commercial nets on Sand Point vessels, with such
vessels used after the commercial season to catch red and silver salmon with
half-purse seines (USDOI, BLM, Kish Tu Addendum No. 3, 1981). In addition,
several Sand Point and Nelson Lagoon residents set gillnets near the community
in late summer after the commercial season (Earl R. Combs, Inc., 1982). 1In
False Pass, subsistence salmon are obtained from two beach-seine sites and
from the commercial drift-gillnet vessels (USDOI, BLM, Kish Tu Addendum No.l,
1981).

Caribou generally are hunted from early fall to spring, depending on local
game unit regulations. In Sand Point, the main caribou hunt takes place in
September in the bays along the coast of the mainland where small groups of
men travel by boat. People from King Cove already on the mainland hunt
caribou in the valleys north of the village, to the east of Cold Bay, or at
the head of Pavlof bay (Earl R. Combs, Inc., 1982). 1In addition, caribou are
hunted from boats within a 50-mile radius of the village (USDOI, BLM, Kish Tu
Addendum No. 3, 1981). Residents of False Pass hunt caribou on the northern
shore of Unimak Island from Swanson's Lagoon to Urilia Bay, and occasionally
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Table III-38
Subsistence-Resource Utilization in the
Lower Alaska Peninsula Subregion

Fish Inter~ Marine Mammals Land Birds
Salmon Shell~ Other tidal Sea Tor Mammals BIxd
Red  Ring PInk Chum Oollver Halibut fish Fish Food Seal Lion Seal Tarlbou Moose Birds Eggs Greens Berries
Nelson Lagoon (*) (%) (*) * * * * * (*) * * * *
False Pass (*) (%) (*) * * * * * *) * * *
King Cove (%) (%) (*) * * * * (*) (%) * * *
Sand Point (*) (%) (*) * * * * * (*) * * * *

Sources: Primary:

USDOI, BLM, Kish Tu Addendum No.

USDOI, BLM, Kish Tu Addendum No. 1, 1981.

(*) Denotes primary resource.

3, 1981; Smythe, 1981.

Other: Hayward et al,, 1977; Bowden, 1981; Earl R. Combs, Inc., 1981;



on the outskirts of False Pass (Earl R. Combs, Inc., 1982). Caribou hunting
from Nelson Lagoon takes place on the Caribou-Sapsuck River drainages, which
are reached primarily by skiff (Hayward et al., 1977).

The dependence on locally produced foodstuffs varies a great deal within these
communities. Subsistence pursuits in Nelson Lagoon are somewhat lower than in
King Cove and substantially lower than in False Pass. Recent prosperity in
the salmon fishery has contributed to a general decline in the intensity of
subsistence production. While the per capita-income figures from the fishery
are extremely high, this income is not evenly distributed; some families
continue to rely heavily upon subsistence resources. Beyond its strictly
economic importance, the subsistence harvest also 1is culturally important.
For many residents, harvesting and preparing local subsistence resources is a
major form of continuity with their heritage and one that they resist giving

up.

Future of the Environment without the Proposal: Cold Bay is not specifically
addressed in this discussion since no change 1is expected in the 1limited
subsistence harvest that takes place there. Trends in subsistence-resource-
use patterns are based on population projections contained in Appendix C.

Unalaska: The centering of groundfish~industrial growth in Unalaska
presents the most dramatic potential for effects on subsistence. Aleut
subsistence had already changed considerably with the advent of crab proc-
essing in the community. A large increase in population over several decades
and the solidification of a more family-oriented form of residency presents
the potential to accentuate and intensify the urban orientation to subsistence
(individualistic and nuclear-family oriented) that generally exists today in
Unalaska. With the construction of facilities and the social infrastructure
to accommodate the growth, there is the potential for the reduction of 1local
habitat which supports existing local subsistence resources. An increased
local subsistence demand by the larger population also could cause the need
for increased harvest regulation, especially if resources are affected by
other development activities., The combined effect of increased population
pressures and reduced local resources could present the need for added income
to provide the mobility to substitute resources from elsewhere, if available.
For those residents unable or unwilling to gain access to opportunities
provided by the rapid growth, the need for added income could result in unmet
subsistence needs to the extent that added mobility would be required to
procure subsistence resources. The result could mean an increased dependency
on wage and other forms of income to purchase subsistence substitutes,

Bristol Bay Region: Local consumption needs for salmon, moose, and
caribou were forecasted as part of the BBCMP, based on projected growth of
households by community and an assumed constant level of demand per species at
the household 1level. Such projections suggest several important points
regarding future subsistence-resource use:

- In no subregion can the projected trends for average household-subsis-
tence harvests of caribou or moose be sustained over the 20-year period
of the forecast.

- In all subregions, salmon resources should be capable of sustaining
significant growth in subsistence harvests.
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- Significant growth in salmon-subsistence harvests, perhaps considerably
in excess of base-case (1979-1981) levels, could likely take place due to
declines in average household-harvest rates of caribou and moose.

- In addition to salmon, other subsistence resources presently being used
less frequently could likely increase as a proportion of average house-
hold-subsistence harvests if the percentage of locally acquired protein
per household and the subsistence ideology of household-production units
are to be maintained.

Lower Alaska Peninsula Subregion: The patterns and characteristics
of subsistence practices for Nelson Lagoon and False Pass should remain
relatively unchanged during the foreseeable future. Sand Point and King Cove
will be most affected by the fisheries-induced growth in the region. 1In the
event that caribou harvests cannot be sustained over the forecast period (as
forecasted by the BBCMP), the harvest of salmon and other subsistence resour-
ces probably would increase. In addition, economic growth could provide the
cash needed for procurement of 1locally available subsistence resources;
however, an improved economy also decreases the economic need for subsistence
resources, Combined with an increasing population and the decreasing avail-
ability of caribou, subsistence harvests of salmon would increase above
current levels in Sand Point and King Cove.

In summary, the increased pressure on locally available subsistence resources
from the increased population and social-infrastructure growth at Unalaska
could cause unmet subsistence needs and increased cash dependency within that
segment of the population unable or unwilling to expend the funds to procure
subsistence resources, if available, at greater distances from the community.
For the community as a whole, however, participation in opportunities offered
by the economic growth should provide the means for meeting subsistence needs,
although perhaps with the expenditure of increasing amounts of income. 1In the
Bristol Bay region, the required subsistence harvest of salmon could increase
considerably beyond current levels due to a growing number of households in
the region and a reduced ability to harvest moose and caribou. A greater
reliance on less frequently used subsistence resources also could occur.

5. Sociocultural Systems: The topic of sociocultural systems
deals with social, cultural, and political forms of human organization and the
relationship among such factors at different 1levels of analysis. Socio-
economic organization, the dynamics of which interact with and strongly
influence the behavior and change of sociocultural systems, 1is discussed in
Section III.C.1 and 2. For the purposes of this discussion, community and
regional levels of analysis are identified in the communities of Unalaska and
Cold Bay, and in the Bristol Bay region and the lower Alaska Peninsula sub-
region.

Cold Bay: This discussion is based primarily on the ethnographic case study
of Cold Bay (Impact Assessment, Inc., 1983a) conducted in 1982 for the Alaska
0CS Office's Social and Economic Studies Program (SESP). This more recent
information is used to augment the descriptions included in the St. George
Basin (Sale 70) FEIS (USDOI, MMS, 1982); the Navarin Basin (Sale 83) FEIS
(USDOI, MMS, 1983); and the St. George Basin (Sale 89) FEIS (USDOI, MMS,

1985).
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Cold Bay exists as a means of performing specialized functions which are
controlled by and serve the purposes of national, corporate, and regional
interests. In a sense, it is a multicompany town composed primarily of tran-
sients who are brought there and housed on tours of duty to manage locally
established facilities or services. People do not go to Cold Bay, as to other
American towns, to find work; they have to be sent there if they expect to
find housing or to be employed for any length of time. The social systems of
Cold Bay are structured by the economic makeup of the community and, as a
consequence, are quite different from those of other American towns.

The social organization in Cold Bay varies substantially from other commun-
ities in the region. There are no family units in Cold Bay beyond the nuclear
family because of the relative newness of the community as well as the tran-
sient nature of the residents., 1In addition, single people form a dispropor-
tionate percentage of the people in town. These single males and other
transient residents tend to have a cosmopolitan, outward-looking orientation.
Due to the absence of extended families and a low percentage of nuclear
families, strong friendship networks have replaced familial ties. Short-term
residents have friendships based primarily on work relationships that are
strengthened by housing patterns--houses leased in blocks to employees.
Occupation and place of residency tend to exert less influence on social
networks for long-term residents. Permanent residents form social networks
based on the duration of their residency and are generally separate from other
residents.

Although Cold Bay does not resemble a community in the sense of closely
related individuals and families, the residents of Cold Bay are part of a
larger social network that reflects the regional transportation/communication
role of the town. People from surrounding communities regularly pass through
Cold Bay on their way to Anchorage, Seattle, or other local communities.
Residents of Cold Bay likewise travel to other communities in the region as
part of their duties or for personal reasons, and they process information in
regional terms--to the extent that the entire region can be considered a
social network. This regional orientation provides a much richer and more
dynamic perspective on the social systems of Cold Bay than could be perceived
by examining the community out of its regional context,

Unlike other communities in the region, Cold Bay 1s almost entirely a Euro-
American community; thus, the cultural values and belief systems of the Cold
Bay residents vary considerably when compared to nearby villages. The cultur-
al values of Cold Bay residents are comparable to the larger American society
in which most residents were raised, although there is an increased emphasis
placed on a desire to achieve success in accumulation of capital and material
goods. Education and achievement are highly valued, as are individualism and
pragmatism. There is no traditional subsistence culture or value placed on
subsistence in the community's heritage.

Until incorporation in 1982, there was no formal political structure in Cold
Bay; formal political power is now vested in the city council., Impact Assess-
ment, Inc. (1983a), indicated that the State Department of Transportation
maintains some degree of power within the community due to the state's pos-
session of title to the majority of land in Cold Bay. There is no affiliation
in Cold Bay with Native corporations on the local or regional level, since
Cold Bay is not a traditional community and has few Alaskan Native residents.

I11-C-35



The members of the city council are primarily long-term transients with a few
permanent residents., A tendency toward local heads of companies serving on
the city council was noted in the Cold Bay ethnography. Status in Cold Bay
tends to be relatively ephemeral because of the transiency of the population
and the tendency for the income scale to be compressed, thereby creating few
social-class distinctions (Impact Assessment, Inc., 1983a).

Unalaska: This discussion is based primarily on the ethnographic case study
of Unalaska conducted by Impact Assessment, Inc. (1983b), and sponsored by the
Alaska OCS Region SESP. While the growth of Unalaska over the last decade has
produced a diverse community, a majority of the total population are transient
fishermen or 1laborers wunder contract to process seafood products. The
resident community is predominantly non-Native, and most of the new residents
are single or married couples below the age of 35. In the late 1970's, Aleuts
comprised slightly more than 25 percent of the total population. It is
estimated that this proportion declined to less than 10 percent of 1980's
total population, with Asians representing the other significant minority
group. (The 1980 census showed 15 percent of the population [200 persons] to
be Alaskan Native, of which 92 percent [182] were Aleut.) Although it has not
been considered an Aleut village for a number of years, Unalaska traditionally
has been identified more closely with the Aleut community than has the Dutch
Harbor area, where the seafood-processing industry is located and the bulk of
the transients and newcomers have been housed. Interaction among the
inhabitants of the City of Unalaska has improved since construction in 1979 of
the bridge connecting these two parts of the community.

Social organization in Unalaska 1is characterized by several different social
groups distinguished on the basis of length of residence, ethnicity, occupa-
tion, socioeconomic status, and religion. The clearest distinctions are
between resident and transient, and between Aleut and non-Native. The resi-
dent and transient designations have been especially salient during the
explosive growth of the seafood-processing industry in the 1last 10 years.
This period also produced a differentiation between o0ld and new residents,
permanent and semipermanent residents, and long-term and short-term transient
workers.

A second major distinction in the social organization of Unalaska is made
between Aleut and non-Native residents. Although Aleuts are a minority
numerically, their presence is prominent through the Ounalashka Corporationm,
which controls much of the local land base and serves as an important employer
for local Aleuts. Many long-term, non-Native residents may resent such
control of land which they generally perceive as control of the community's
economic development. On the other hand, Aleut residents may perceive control
over community affairs exercised within the non-Native community as a contin-
uation of a long-term pattern of domination by others.

Traditionally, Aleut families were extended networks with ties to other
communities in the region maintained through well-established patterns of
intermarriage. The focus of the family now has shifted to the nuclear family,
and the importance of the extended kinship network has begun to diminish. 1In
conjunction with this shift in kinship patterns, less collective and more
individualistic values, as well as a decrease in reciprocity and sharing of
goods, have been observed.
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Social interaction based on workplace relationships is most important among
long-term transients, because of their increased involvement with work and
decreased involvement in the community. Due to the formation of crews outside
of Unalaska, social interaction among crew members 1is not of much importance
in the community. Religious affiliation forms another basis for social
interaction for residents who belong to one of the five denominations in
Unalaska. The churches' partial takeover of the redistribution of goods and
services to fellow members in time of need represents an institutionalization
of the kinship-based collective. The churches also play an important role in
the provision of social services, such as counseling and mutual aid. 1Im
addition, the churches have begun to play a political role by attempting to
influence the direction of community development.

Although voluntary social organizations and community activities play a
primary role in the patterning of social interaction, there are few occasions
when interaction occurs on a community-wide basis. Such infrequent occasions
include city-sponsored dances and dinners, basketball and softball leagues,
and the annual Fourth of July and King Crab Festivals. There are only a few
formal voluntary organizations, such as the Unalaska Volunteer Fire Department
and Volunteer Emergency Medical Service. The Lions Club and the Chamber of
Commerce are the only formal service clubs, although the Unalaska Aleut
Development Corporation also performs social-service functions. The Alaska
Native Women's statewide organization, which has 75 members in Unalaska, is
another active voluntary organization,

The heterogeneity of Unalaska's population has created a diverse system of
cultural values. The orientation and value systems of the different groups of
residents in Unalaska vary according to the social group. According to Impact
Assessment, Inc. (1983b), these value systems can be divided into three
groups: "traditional, frontier, and modern." Some of these values are shared
by each group. Associated with each of these value systems are different
assessments of soclal status, different belief systems and world views, and
different definitions of self and social identity. The "traditional" value
system associated with the Aleut population also 1is possessed in varying
degrees by the older, non-Native, permanent residents of Unalaska. Included
in this value system are a rural orientation, a pattern of reciprocity based
on kinship and locality, a respect for age and authority, an emphasis on self-
reliance in work, a concern for the welfare of the community, and a preoccupa-
tion with subsistence activities. The "frontier" value system also is charac-
terized by a rural orientation with an emphasis on individual initiative,
acquisition, enterprise, and effort. There is a tendency for these values to
be held by transient and semipermanent male residents. The environment is
viewed as providing a wealth of resources to be exploited. The "modern" value
system is that of the larger Anglo-American sociocultural system. An emphasis
is placed on relationships based on contact rather than status, economic
success, and occupational expertise. Education, income, occupation, and
community involvement are determinants of social status. In addition to these
defined value systems, the different ethnic groups (e.g., Filipino, Mexican,
and Vietnamese) also maintain their own sets of cultural values. Within each
social group there may be a variation in values, depending on such things as
the age, sex, and education of the individual.

The sociopolitical system in Unalaska 1is dominated by the city government
(incorporated as a first-class city in 1942) and the Ounalashka (village)
Corporation, formed with the passage of the Alaska Native Claims Settlement
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Act (ANCSA) in 1971. Although the corporation is not a political institution
per se, it occasionally comes into conflict with the city over development
issues. This conflict is a reflection of the increasing social differentia-
tion brought on by the recent immigration of many non-Aleuts and the emergence
of distinct social groups of permanent residents, semipermanent residents, and
transients. There also are conflicts between the Aleut profit and nonprofit
corporations because of differences in values, attitudes toward development,
and opinions on how to best meet the needs of the Aleut community. Community
development is the primary political concern in Unalaska; conflicts generally
are centered on priorities, costs and benefits of development, and ordinances
regulating construction activity. Another political force outside the munici-
pal government and the Native corporation 1s the Unalaska Christian Fellow-
ship, which formed Citizens for Responsive Govermment--a watchdog committee.
The seafood processors currently hold no political power, but this situation
is 1likely to change out of economic necessity. The Alaska Native Women's
Organization also is becoming a focus of political power.

Bristol Bay Region: The boundary of the Bristol Bay region used here approx-
imates that used in the Bristol Bay Cooperative Management Plan (BBCMP), with
the exception that Cape Newenham serves as the northwesterly boundary (as is
the practice with the Bristol Bay Native Association region); and the five
communities comprising the Chignik area on the southern side of the Alaska
Peninsula are not included (Nebesky et al., 1983a). The resulting region
incorporates all other communities that make up the Bristol Bay Native
Association (including Port Heiden along the Alaska Peninsula), as well as
those communities located on the lower Alaska Peninsula that are part of the
Aleutian Pribilof Islands (Association) region. So constituted, the Bristol
Bay region is divided into five subregions for comparative purposes, as shown
in Figure III-33. The settlement pattern of the region consists of 30 perman-
ent communities, with Dillingham being the largest.

Table III-39 shows the distribution of civilian population among the subre-
gions over the last several decades, with Dillingham shown separately.
Between 1960 and 1980, the population of Dillingham changed the most--increas-
ing from 424 in 1960 to 1,563 in 1980, an increase of 269 percent. The Togiak
(Togiak, Twin Hills, and Manokatak) and lower Alaska Peninsula (False Pass,
Cold Bay, Nelson Lagoon, King Cove, and Sand Point) subregions demonstrated
the next-largest amount of growth over the same 20-year period. In contrast,
the communities of the Nushagak, Iliamna, and upper Alaska Peninsula
subregions experienced little or only marginal population change. In terms of
ethnicity, the communities of the region are predominantly Alaskan Native,
with the exception of Iliamna, Cold Bay, and King Salmon.

Several major national and state policy decisions, combined with the myriad of
social betterment programs to modernize rural living (public housing, tele-
communications, secondary and postsecondary education, health-services deliv-
ery, etc.), have strongly influenced change in the Bristol Bay region over the
last several decades and should continue to do so in the next 20 years or
more. Statehood, the Alaska Native Claims Settlement Act, and the Alaska
National Interest Lands Conservation Act (ANILCA) divided Bristol Bay, and the
rest of the state, into different land-ownership patterns; created for-profit
village and regional Native corporations; and provided a means (in ANILCA) for
addressing village-subsistence needs.
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Table III-39
Distribution of Civilian Population in the Bristol Bay
Subregions between the Years 1960-1980

Change: 1960-1980

Subregion 1960 1970 1980 Amount Percent
Togiak 369 664 834 465 126.0
Nushagak 760 735 813 53 7.0
(Dillingham) 424 914 1,563 1,139 268.6
Iliamna 513 592 582 69 13.5
Upper ’

Alaska Peninsula 939 816 879 . -60 -6.8
Lower '

Alaska Peninsula 671 1,004 1,442 771 114.9

Total 3,676 4,725 T 6,113 2,437 66.3

Percentage of Regional Civilian Population by Subregion (1960-1980)

Subregion 1960 1970 1980
Togiak 10.0 14.1 13.6
Nushagak 20.7 15.6 13.3
(Di1lingham) 11.5 19.3 25.6
Iliamna 14.0 12.5 9.5
Upper '

Alaska Peninsula 25.5 17.3 14.4
Lower

Alaska Peninsula 18.3 21.2 23.6

Total 100.0 100.0 100.0

Source: University of Alaska, ISER, 1984,



In addition to administering federal social welfare programs, state influence
in the Bristol Bay region has been strongest in the areas of fishing, second-
ary education, and satellite cowmmunications. The Limited Entry Act of 1973
placed a ceiling on the number of units of purse-seine, drift-gillnet, and
set-gillnet gear that could be operated in the region to commercially harvest
salmon. This privileged-access system to regional salmon resources is such
that additional entrants in the future will be primarily crewmen on vessels of
permit holders--not vessel operators--unless new fisheries are developed or
existing permits are purchased or inherited.

In other fields, village-centered secondary education is provided due to the
settlement of the Molly Hootch lawsuit. Satellite telecommunication facil-
ities not only serve the education establishment but also bring telephone and
television communication into virtually all homes in the region. These
factors have been the primary direct causal agents for change in the region
for at least the last decade. What follows 1s extracted from the BBCMP
description of social, cultural, and political patterns in the region (Nebesky
et al., 1983a).

Kinship relationships have been of great importance to the organization of
work, leisure, household formation, and ritual activity for a majority of the
residents of the region. Over the last 20 years, the extended family has
tended to give way to a nuclear-family orientation, encouraged in part by an
increase in the available housing stock. Patterns such as this have been more
pronounced in the larger, ethnically mixed, and more economically prosperous
communities (such as Dillingham, Naknek, Iliamna, Sand Point, and King Cove)
than in the smaller, predominantly Alaskan Native communities. Social and
economic stratification, encouraged by limited entry, modernization, and land
claims, is also most evident in the larger communities, which offer more
access to individual economic opportunities and which function as havens for
those unable or unwilling to maintain individual or social well-being at the
smaller-village level. Subsistence-production and -distribution patterns
continue to operate generally along kinship lines, regardless of place of
residence. Where such support networks have broken down (generally in the
larger communities), voluntary associations have tended to fill the void.

Cultural values and orientations rooted in such small-group practices as
consensual decisionmaking remain, especially in the smaller villages. Ethnic
identification among Alaskan Natives was formally recognized by Congress with
the passage of ANCSA, but Native-language usage is not uniform in the region.
Villages in the Togiak subregion and the Nushagak River villages/subregion
appear to value continued use of the Yupik language and to seek to Incorporate
it into as many aspects of life as possible. Aleut- and Aleutiq-speaking
communities, and residents of the upper and lower Alaska Peninsula subregions,
display much less present Native-language use; and most have not sought to
buttress its use through bilingual school programs or other mechanisms. The
ideology of subsistence and commercial fishing as a means of livelihood are
important values throughout the region. Residents of the region wish to
retain such traditional practices and are likely to show unified opposition to
any activities that threaten these practices.

As in most of rural Alaska over the last decade or so, there has been con-

siderable growth in the formation of political institutions due to state and
federal initiatives. 1In turn, these institutions have spawned exaggerated
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needs for political involvement, leadership, and decisionmaking capacities, as
well as opportunities for political factionalism, at the community and sub-
regional levels. Examples of formal institutions that were recently created
include ANCSA village and regional for-profit corporations, city corporations,
nonprofit and tribal associations, REAA school boards, and CRSA planning
boards. There is considerable variability in the region regarding the extent
of involvement in formal and informal institutional proceedings. The larger
communities have tended to remain more involved than the smaller villages,
because they have more well-defined objectives and the formal means for
processing institutional information.

Lower Alaska Peninsula Subregion: The communities covered in this
discussion are Sand Point, King Cove, False Pass, and Nelson Lagoon. Cold
Bay, also in this subregion, was considered in the initial part of this
section. The following discussion is based primarily on research sponsored by
the Alaska OCS Office's Social and Economic Studies Program (Earl R. Combs,
Inc., 1982), and on earlier descriptions contained in the St. George Basin
(Sale 70) FEIS (USDOI, MMS, 1983).

The character of the lower Alaska Peninsula subregion is based on the tradi-
tional Aleut culture, blended with early historic Russian influence and the
turn-of-the-century Scandinavian influence on the cod industry (Jones, 1973;
Earl R. Combs, Inc., 1982). The region is predominantly Aleut. Sand Point
has the lowest percentage of Natives (577 [1980 Census]), while King Cove,
Nelson Lagoon, and False Pass range from about 80 to 92 percent Natives, with
the percentage varying according to the season because of a high number of
seasonal cannery workers (Earl R. Combs, Inc., 1982).

With the exception of Cold Bay, the social organization in the lower Alaska
Peninsula subregion is centered primarily around kinship. These kin relation-
ships are an important integrating institution in the economic, social, and
recreational spheres of life. Of particular importance is the role kinship
plays in the organization of subsistence activities. For example, crew
members on gillnet vessels are drawn from the nuclear family as well as from
extended kin ties; captains of vessels who are brothers generally fish to-
gether and work on their gear together; and berry picking is commonly done as
a family unit. Other activities such as visiting, churchgoing, and child care
are often done with family members. Local Aleut-owned stores in King Cove are
primarily family businesses. A tendency exists in False Pass and Nelson
Lagoon toward brothers of one family marrying -sisters of another family, a
pattern which will force all of the next generation in Nelson Lagoon to look
outside the village for marriage partners. Kinship did not seem to be a
factor in political mobilization in King Cove or Sand Point, where occupation
and length of residence were more important in political elections. In Nelson
Lagoon, however, the village council and the village-corporation board are
composed of leading members of the three lineages in Nelson Lagoon. 1In
addition to kin relationships, friendships and voluntary organizations (in the
larger communities of Sand Point and King Cove) are important to the interac-
tion of community members (Earl R. Combs, Inc., 1982).

The core values of all these communities are fishing as a livelihood, respon-
sibility to families and close kinsmen, local determination, and subsistence.
Other values, such as those placed on the length of residence, education,
self-sufficiency, and local control exist in some of the communities., For
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example, Belkofski residents who have recently immigrated to King Cove hold a
lower status than other King Cove residents. Nelson Lagoon and Sand Point
residents place a higher value on education than do residents in other parts
of the region, probably due to the influence of Scandinavian men who married
into these communities. Between 50 and 66 percent of Sand Point students
continue to postsecondary education, a rate much higher than in other rural
Alaskan communities., Self-sufficiency is strong in King Cove, as evidenced by
their tendency to avoid grants and their ability to tax canneries in the face
of strong opposition. 1In Sand Point, there is a general fear that the balance
of power will shift from locals to newcomers (Earl R. Combs, Inc., 1982). No
other villages except King Cove demonstrated the sense of egalitarianism noted
by Jones (1976). As indicated by Earl R. Combs, Inc. (1982), religion is an
important secondary activity today which neither integrates nor factionalizes
residents at the community level. The Russian Orthodox church continues to be
the strongest religion in the area, although there is a trend toward non-
Orthodox Christian sects in Sand Point and King Cove and toward secularization
in Nelson Lagoon (Earl R. Combs, Inc., 1982).

King Cove incorporated as a first-class city in 1947, whereas Sand Point
changed to first-class status in 1978. 1Incorporation as first-class cities
has given them local control of the school and health-care facilities, as well
as zoning and planning powers. Nelson Lagoon and False Pagss are unincorpo-
rated villages; however, Nelson Lagoon has a highly organized, sophisticated,
and integrated political system. A five-member village council formed in 1971
with the passage of ANCSA has maintained the same five members since 1971.
The council members also are on the village corporation board, forming a
strong, unified front in the community., 1In contrast, False Pass has had
little interest in the village council, which meets only as needed. The False
Pass Village Corporation has potential as a quasi-political institution, but
there is 1little interest and consequently 1little power. Native-village
corporations in Sand Point and King Cove maintain some political power due to
their possession of land.

All communities in the region are members of the Aleutian/Pribilof Islands
Association (APIA), and most Aleuts are shareholders in the Aleut (regional)
Corporation. The APIA has had a more direct effect than the Aleut Corporation
on the lives of residents--through housing construction, job training, educa-
tion programs, cultural activities, elder conferences, and cultural heritage
programs. On the regional level, all of the communities also have some
involvement with the Peninsula Marketing Association (formed by commercial
fishermen):; however, the majority of the association board are Sand Point
residents (four board members from Sand Point, one from King Cove, and two
from Nelson Lagoon). The Coastal Zone Management regional unit has not been
in existence long enough to determine much about its political role in the
region (Earl R. Combs, Inc., 1982).

Future of the Environment Without the Proposal: The growth of the groundfish-
processing industry in the southern Bering Sea is expected to be a driving
force for social change centered in Unalaska. Elsewhere, the area potentially
subject to effects from the lease sale is anticipated to undergo much less
dramatic change. This discussion focuses on Cold Bay, Unalaska, the Bristol
Bay region, and the lower Alaska Peninsula subregion as the basis for sub-
sequently assessing the potential effects of the lease sale.
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Cold Bay: Cold Bay is expected to lose population through the mid-
1990's, and then to experience a rebound to early 1980 levels of population by
the late 1990's. Table III-40 and Appendix C, Table C-2, indicate projected
population levels in Cold Bay between the years 1985 and 2010.

Since the basis for these population dynamics is founded in the contraction
and expansion of existing types of economic activity, the social characteris-
tics, values, and orientations of the community should be 1little changed from
the present time, with the possible exception of a reduction in single indi-
viduals as a proportion of total population. This facet of the community
could be encouraged by the newly formed city govermment working with the state
to release more land for residential development. It is unclear, however,
whether such an action alone would automatically produce the desired social
effect or whether other factors about the community, such as its isolation and
harsh weather, would tend to discourage much proportionate change from the
present condition. If present local staffing practices are continued within
existing economic activities, however, it is 1likely that existing social
patterns likewise would prevail, perpetuating the nonkinship orientation of
social relationships and the outward-looking orientation of a transient
population.

Unalaska: Unalaska is expected to remain and prosper as a major center
for fisheries-oriented development in the Bering Sea. As a result, the
community is anticipated to show the effects of a boomtown, with population
approximately tripling by 2000 and 1leveling off generally beyond that. A
transient component of the population is expected to continue as a community
characteristic, resulting predominantly from fisheries but beginning to become
apparent from OCS-related activities as well. Projected population levels are
indicated in Table III-41 and in Appendix C, Table C-1.

During this growth experience, the institutions of public decisionmaking and
civil governance can be expected to be taxed to new levels of endurance in
determining and accommodating policies of growth management and in mediating
the social effects of a boomtown. Existing sociocultural systems, in terms of
leadership patterns, perceived vestments of authority, traditional methods of
social control, and the like, could be further stressed if competing philoso-~
phies of growth were submitted as alternatives to open accommodation. New
leadership and orientations to community life could result from the boom in
the long term, as newcomers (numerically in the majority) divest the community
of former leadership figures and their points of view.

As a group, the Aleut population of Unalaska is anticipated to play a major
role as landowner in the projected growth--through holdings of the Ounalashka
Corporation. Effects on this segment of the total population, already
stressed from growth in the recent past, could be intensified for those unable
or unwilling to participate in the economic opportunities of growth. In~
creased costs, reduced access to subsistence resources, and increased social
discontinuity from the boomtown economy could further displace such people
throughout the community, regardless of racial origin, and could place greater
burdens on family members, church, and other social institutions. On the
other hand, for those willing and able to grasp economic opportunities (such
as through the institution of the village corporation), the boom conditions
could provide heightened avenues for successful accomplishment unavailable
locally in the past.
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Table III-40
Projected Population Levels in Cold Bay Between
the Years 1985 and 2010

Resident Enclave
Year Population Population
1985 186 76
1990 159 16
1995 156 10
2000 211 0
2005 210 0
2010 209 0

Source: Nebesky et al.,, 1983,

Table 11I-41
Projected Population Levels in Unalaska
Between the Years 1985 and 2010

Resident Enclave Proportion
Year Population Population Alaskan Native
(Percent)
‘1985 756 322 30.2
1990 975 711 26.2
1995 1,427 1,555 19.7
2000 2,235 1,776 13.9
2005 2,224 1,776 15.3

2010 2,220 1,776 16.9

Source: Nebesky et al,, 1983,



The degree to which the social organization may change will be influenced by
the level of population and economic growth. The structure of social rela-
tions, based on length of residence, is expected to remain constant; however,
the proportions of each group will change with an increase in the number of
semipermanent residents, long-term transients, and nonresident transients
(transient workers from outside Alaska). Traditional social networks based on
length of residence or ethnicity may be cross-cut somewhat as income and
occupation become more important in defining social class. Increased tensions
between ethnic groups also might be expected, particularly with respect to
competition for jobs. As the population grows, it will become more hetero-
genous with respect to social class and ethnic-group membership. Friendship
and neighborhood are expected to continue as bases for forming social net-
works, while kinship ties most likely will continue the trend toward smaller,
nuclear families and away from large, extended-family networks.

The anticipated increase in the social heterogeneity of the Unalaska popula-
tion is expected to bring about a more heterogenous value system, most likely
a synthesis of the "frontier" and "modern" values. Traditional Aleut-based
values may decrease as the influence of the larger sociocultural system
increases and the proportion of Aleuts decreases. This change in values is
expected to manifest itself in the form of generational conflict, stress, and
alcohol abuse. As the value system shifts, so will the ways of attaining
social status. Cccupation, wealth, and consumption of goods will play a
stronger role in social status, with length of residence decreasing in impor-
tance,

Bristol Bay Region: Table III-42, prepared for the draft BBCMP, shows
projections for the civilian population in the Bristol Bay region for approxi-
mately 20 years. In comparison with the growth experience of the decades 1960
through 1980 (Table 1I1I-39), the Togiak and lower Alaska Peninsula subregions
and the community of Dillingham are expected to accommodate about the same
numerical amount of growth, While growing, Dillingham and the respective
subregions are expected to maintain the approximate proportion of regional
population that was established in 1980. No subregion is anticipated to lose
population in the aggregate, although this net effect may mask advances and
declines of population among communities in the subregions.

The larger, ethnically mixed, and more prosperous communities should be more
reflective of social, cultural, and political change in the region than should
the smaller, predominantly Alaskan Native communities, where persistence of
tradition is highly valued. The continuation of the trend toward smaller
households and a greater degree of nuclear-family orientation should be most
evident within the more diverse communities. The same trends also should
contribute to social and economic stratification, which 1is partially the
result of limited entry at the smaller-village level. The reduction of access
to a fishing livelihood, in the context of heightened expectations resulting
from increased education and communication, should be the major source of
social disruption in the region. Spatial stratification also could result
from income stratification, where the more mobile residents of the more
prosperous and larger communities could be in direct competition for sub-
sistence resources in the vicinity of the smaller villages.

Over the next 20 years, factionalism in political functioning 1is expected to
increase in all communities of the region. Divergent goals and objectives for
local, subregional, and regional development; increasing income and wealth
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Table 11I-42

Projected Civilian Population Levels
in the Bristol Bay Region (1982-2002)

Change: 1982-2002

Subregion 1982 1992 2002 Amount Percent
Togiak 869 1,068 1,314 445 51.2
Nushagak 839 972 1,129 290 34,6
(Dillingham) 1,641 2,090 2,662 1,021 62.2
1liamna 597 672 763 166 27.8
Upper

Alaska Peninsula 906 1,047 1,224 318 35.1
Lower

Alaska Peninsula 1,504 1,858 2,300 796 52.9

Total 6,356 7,707 9,392 3,036 47.8

Percentage of Regional Civilian Population by Subregion (1982-2002)

Subregion 1982 1992 2002
Togiak 13.7 13.9 14.0
Nushagak 13.2 12.6 12.0
(Dillingham) 25.8 27.1 28.3
Iliamna 9.4 8.7 8.1
Upper

Alaska Peninsula 14.3 13.6 13.0
Lower

Alaska Peninsula 23.7 24,1 24.5
Total 100.1 100.0 99.9
Source: University of Alaska, ISER, 1984,



differences; and values associated with language and religion should be
significant contributors to faction formation. Political involvement will be
increasingly required of communities, as part of the ongoing affairs of
largely existing institutions. This factor serves not only as a stimulus for
factionalism but also as the means for achieving community objectives, the
lack of which are a 1likely stimulus for heightened factionalism and non-
achievement. Large communities should be better able to perform satisfac-
torily in such an environment. Communities with little leadership or fluctu-
ating leadership due to factionalism should be less capable of influencing
local, subregional, and regional affairs. In these communities, it is expect-
ed that ethnic identification should heighten over the next 20 years. At the
same time, the values and orientations associated with the subsistence ideol-
ogy and fishing as a means of livelihood should persist throughout the region
and result in some cases of unmet expectations or increased competition for
resources.

Lower Alaska Peninsula Subregion: The effects of fisheries-induced
growth on sociocultural systems in the lower Alaska Peninsula subregion are
expected to be localized in King Cove and Sand Point, These effects are
expected to contribute to higher diversification of existing maritime func-
tions, projected at a rate capable of being gradually absorbed by the commu-
nities (see Table III-39). Social organization is expected to continue to be
based primarily on kinship, with increases in voluntary organizations as
population growth occurs. Nelson Lagoon residents will have to seek marriage
partners outside of the community as a result of intermarrying, causing in- or
outmigration. Typically, the pattern in rural Alaska has been for women to
leave in search of marriage and for men to stay. There also may be some
degree of social stratification with an increase in population in King Cove
and Sand Point. More division between "newcomers" and "old-timers" can be
expected. The political systems in all communities except False Pass appear
to be sufficiently well organized to handle any growth and development. Core
values will most likely remain unchanged. There may be a decrease in the
value of fishing as a livelihood in Sand Point, due to the trend toward more
participation in secondary education. The trend toward secularization in
Nelson Lagoon will increase as the older, more religious generation decreases
in relative size. The trend toward the increase of non-Orthodox Christian
sects 1s likely to continue in Sand Point and King Cove, as the population of
outsiders increases.

Summary: Fisherles-oriented industrial development 1is expected to introduce
boomtown growth conditions in Unalaska through the year 2000, causing govern-
ance mechanisms to be considerably stressed; the Aleut residents to become
more of a minority in the community; and traditional forms of social control
used by long-term residents to be eroded more than in the past. As a result
of the continuation of current population and employment patterns, the socio-
cultural systems of Cold Bay are expected to be little changed, despite a
considerably long period of population loss and rebuilding. In the Bristol
Bay region, social disruptions are expected to be magnified in the next
several decades as a result of the inability of residents to satisfy their
individual expectations and social obligations. Set in an objective context,
these processes (such as limited entry)--originally initiated to increase
social welfare—-are expected to actually diminish the residents' means to do
so.
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D. Other Issues:

1. Water Quality: Water quality 1is based on numerous factors
(including currents, freshwater inputs, nature and number of discharges,
outfalls, and human activities) characteristically found in municipal and
industrial waste discharges, runoff, oil spillage, dredging, etc. In the
past, water quality has been defined as the degree to which chemical concen-
trations and physical parameters within a water mass approach the ambient
state. Offshore-water quality within the Bering Sea 1s primarily pristine in
nature, with some water-quality degradation occurring as a result of effluent
discharges by offshore enterprises and marine-transportation sources. Coastal
or onshore water quality varies and 1is primarily determined by river and
stream outflows, tidal flushing, and point/nonpoint-source discharges into the
Bering Sea.

Shaw and Smith (1981) examined organisms from various trophic levels in the
Bering Sea and found no evidence of petroleum contamination. They concluded
that hydrocarbons in the pelagic zone were biogenic., Cline (1981) also
concluded from his investigation on low-molecular-weight hydrocarbons in
Bristol Bay that hydrocarbons in this area were biogenic. He further showed
that the 1lower-molecular-weight hydrocarbons originated in several areas
within Bristol Bay. Methane distributions indicated that the Nushagak and
Kvichak Rivers, the Port Moller Lagoon, and bottom sediments in St. George
Basin were sources of methane. Within the St. George Basin, methane probably
is produced by microbial action at the sediment-water interface.

Venkatesan et al., (1981) investigated hydrocarbon levels in the sediments of
the eastern Bering Sea and agreed with Cline's findings on hydrocarbons within
Bristol Bay. Their studies further indicated that the lagoons in this area
are not a major source of hydrocarbons to the sediments. Robertson and Abel
(1979) measured heavy-metal levels in the water and sediments (Table I11-43),
as well as in the biota. As in the other Alaskan shelf areas, they found that
metal concentrations in the Bering Sea are variable but typical of those in
midlatitude regions. Concentrations in the Bering Sea sediments are lower
than those in the Gulf of Alaska.

Bristol Bay encompasses most of the North Aleutian Basin Planning Area and
includes the drainages of the Nushagak and Kvichak Rivers and several small
streams that enter the bay. The average rate of runoff for the area is
approximately 3 cubic feet per second per square mile (ft3/sec/mi?), with the
average peak runoff measuring about 20 ft3/sec/mi2?. Dissolved solid concen-
trations in streams in the area are low, ranging from 25 to 75 milligrams/
liter (mg/L). These ranges are higher during the winter, ranging from 80 to
100 mg/L. 1Iron content is generally low and water requires little, 1if any,
treatment for general-use purposes. Suspended-sediment concentrations are
estimated to range from 500 to 2,000 mg/L during the summer season in streams
along the eastern boundary of the area. Streams draining from lakes within
the area are estimated to carry less than 500 mg/L of suspended sediments
(USDO1I, USGS, Report No. 76-513, 1976). Nushagak Bay is a very-high-energy
system due to extreme tidal fluctuations and the resultant high current
velocities. The effect of turbulent wave activity eroding the surrounding
bluffs composed of glacial till, combined with sediment sources of a lesser
nature from the Nushagak River, has caused extreme sediment-laden conditions
and turbidity of the estuarine waters (Everets, 1976).
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Table III-43

Range of Trace-Metal Concentrations in the Water Column and
Sediments of the Southeastern Bering Sea

Suspended
Particulates Sediments Water
(ng/L) (ppm) (mg/L)
Arsenic 6.3-24 0.7-7.2 -
Barium 0.77-1.9 ppb 200-1070 -
Cobalt 1.06-14.6 7-14 0.015-0.57
Cesium 0.13-1.9 - 0.232-0.301
Iron 4.3-38.1 ppb 2.06-3.55(%) 4.78-35.9
Mercury 1.3-6.9 - -
Rubidium 10-90 - 92-122
Antimony 0.42-2.0 0.46-0.96 0.248-0.236
Scandium 0.73-13.2 8-15 -
Selenium 0.58-2.5 - -
Strdontium 90-670 - -
Manganese 0.04-2.80 ppb 358-720 -
Aluminum 6.32-114 ppb 5.10-7.94(2) -
Vanadium 0.007-0.085 ppb . 77-126 -
Calcium - 1.93-4.63(%) -
Chromium - 38-107 -
Uranium - - -
Zinc - - -
Silver - - -
Bromine - - -
Potassium - - -
Sodium - - -
Source: Robertson and Abel, 1979.
mg/L = milligrams per liter

ng/L
ppb
Ppm

nanograms per liter
parts per billion
parts per million



During the salmon-canning season, large amounts of fish wastes from canneries
are commonly discharged into the estuarine and marine environment. These
wastes are composed of blood, viscera, heads, and tails. The largest concen-
tration of salmon canneries in Bristol Bay is located on the Naknek estuary.
These canneries process most of the Bristol Bay sockeye salmon catch. The
canneries within this area use two methods of waste disposal. One method
employs the grinding of salmon heads and offal into small pieces (one-half
inch in diameter) prior to discharge, and the other involves direct discharge
of the waste without grinding or other treatment. 1In both cases, the wastes
are released directly into the Naknek estuary, with the point of release
generally being below the cannery dock at between 13 to 16 feet above mean sea
level. Wastes released under the docks were shown to accumulate in large
piles during low tide, but they were swept away on the incoming/outgoing
tides. Dissolved-oxygen (DO) content was one of the chemical factors affected
by the release of offal products from the processing plants. Measured DO
levels fell below 7 mg/L at low tide near the operating canneries. This
depression was minor in nature and of a short duration, with replenishment of
saturated water taking place on the incoming tide (Malick et al., 1971).

The discharge of sewage and domestic wastes is handled in a variety of ways by
the use of cesspools, septic tanks, and leach fields, or by direct discharge
into the surrounding rivers, streams, and bays. Samples taken in Nushagak Bay
in 1983 by the Army Corps of Engineers showed contaminant levels to be rela-
tively low; however, certain organic pollutants were shown to be high. These
pollutants were assumed to be transported tidally into the harbor and to have
a sewage outfall as their source (USDOD, Army Corps of Engineers, 1983},

2. Adr Quality: Existing air quality in the lease sale area has
not been defined by monitoring. There are only scattered and relatively small
emission sources on the Pribilof Islands, the Alaska Peninsula, and the
Aleutian Islands-~the closest land areas to the lease area. Any emissions
currently occurring within the lease area are released from vessels.

Because of the relatively low population and the limited emission, EPA (1978)
has judged that the air quality nearest the lease sale area (Bristol Bay and
Aleutian Islands Election Districts) meets national Primary Air Quality
Standards. 1In addition, the state Air Quality Control Plan (State of Alaska,
1980) also specifies that the Southcentral Alaska Air Quality Control Region
(including the lease area) must comply with state and national Ambient Air
Quality Standards. The Alaska Air OQuality Standards (Table III-44) are at
least as stringent as the national standards.

The Prevention-of-Significant-Deterioration provisions of the Clean Air Act
require that areas with air quality better than the national standards not be
significantly degraded; such areas are designated Class I or Class II. The
Class I designation applies only to St. Matthew Island, Simeonoff Island, and
Tuxedni 1Island, which are National Wildlife Refuges, and Mount McKinley
National Park. Other high-air-quality areas are designated Class II--the
entire area affected by this lease sale is Class II. The allowable incre-
mental amount of air-pollutant concentrations above background levels for
Class I and Class II is given in Table III-44, The MMS regulates emissions
from facilities used in exploration and development and production activities
(i.e., drillships and platforms) under 30 CFR 250.57.
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Table III-44
State of Alaska Ambient-Air-Quality Standards
Measured in Micrograms/Cubic Meter (ug/m3)

Averaging Time

Criteria

Pollutant Annual 24-hourl/ 8-hourl/ 3-hourl/ l—hourl/
2/

Total Suspended 60— 150 - - —_

Particulat 7 2/

Class IIE/ 1957 37 - - -
Class I— 5~ 10 — —_ _
Carbon Monoxide - - 10,000 - 40,000
Ozone - - - - 235
Nitrogen Dioxide 100ﬁj -— - —_— —_—
Lead 1.52/ - -— - —
Sulfur Oxi ?9/ 80%; 365 - 1300 -
Class IIE/ 2027 91 - 512 -
Class I~ 2= 5 -~ 25 -

Sources: 78 AAC 50.020; Alaska Dept. of Environmental Conservation, 1980;
40 CFR 52.21 (43 FR 26388).

No standard for exposure interval indicated.

1/ = Not to be exceeded more than once each year.

2/ = Annual geometric mean.

3/ = The standards for Class I and Class II areas refer to the EPA Prevention
of Significant Deterioration Program. The standards express maximum
allowable increments in air quality attributable to proposed emission
sources above baseline (existing) air-quality conditionms.

4/ = Annual arithmetic mean.

5/ = Quarterly arithmetic mean instead of annual.

6/ = Measured as sulfur dioxide.



3. Cultural Resources: Cultural resources in the proposed North
Aleutian Basin lease sale area and adjacent lands are mainly prehistoric
sites, historic sites, and shipwrecks. These resources comprise the remains
of the material culture of past generations of Native people. They are also
basic to, and have implications for, the nonmaterial culture expressed as
beliefs, art, customs, property systems, and other social aspects of the
culture. The three categories of cultural resources in the North Aleutian
Basin area are offshore, onshore, and shipwrecks.

In the proposed lease sale area, offshore blocks generally have a low pro-
bability of human habitation (Dixon et al., 1976). Areas within the proposed
lease sale area that have some potential of human habitation are discussed in
Appendix J. Because of insufficient information, a determination of the
habitability ~and survivability of prehistoric sites in some blocks of the
lease sale area is not possible at this time.

Onshore areas have a much greater potential for cultural resources than
offshore areas (refer to the Sale 70 FEIS, Graphic 4, USDOI, MMS, 1983). Pre-
historic peoples occupied the northern and southern coastal areas of the
Alaska Peninsula. In Appendix J, onshore historic sites are labeled by the
quadrant in which they are located. The number of sites in each quadrant is
an indication of: (1) the amount of interest shown in the cultural resources
of the area near the outer continental shelf and (2) the 1likelihood of
cultural resources in the quadrant. Recent environmental assessment by the
Corps of Engineers covers World War II sites (see USDOD, COE, ERDA-005, 1984).
The following quadrants of the Pacific Ocean and Bristol Bay coasts contain
traditional hunting and fishing sites and are sources of valuable cultural
information: Simeonoff Island (XSI)--11 sites; Stepovak Bay (XSB)--7 sites;
Port Moller (XPM)--27 sites; False Pass (XFP)--25 sites; Cold Bay (XCB)--31
sites; Chignik (CHK)--27 sites; Sutwik (SUT)--3 sites; and Unimak Pass
(UNI)--55 sites (State of Alaska, Office of History and Archaeology, 1984). A
detailed description of these sites (including National Register sites) and
their 1locations 1is given in the State of Alaska, Department of Natural
Resources, Heritage Resources File (1985).

The cultural sites in the Port Moller area (Fig. III-34) reveal a prehistoric-
subsistence pattern exemplified by the remains of sea mammals, land animals,
fish, shells, sea urchins, and birds, which provide clues to the wide variety
of species used. Tools used for subsistence included stone weights (probably
used in fishing); stone scrapers, knives, spearheads, and arrowheads; barbed-
bone fishhooks; and bone points (Kotani and Workman, 1980). Many ancient
housepits have been radiocarbon-dated from 3600 B.C., to 1340 A.D., Port Moller
is an important source of information on the paleoecology of the Bristol Bay
shore and deep-water areas. .

The Port Moller-to-Balboa Bay transportation corridor (Fig. II-2) 1is an
historic (possibly prehistoric) portage of considerable importance and 1is
considered to have a high potential for cultural resources. The Balboa Bay
area has a low-to-moderate potential for cultural-resource sites (BBRMP,
1985); only one site has been recorded in the Balboa Bay area. However, all
probable areas have not been surveyed.

There have been approximately 300 shipwrecks in Alaskan waters., With some
exceptions, most of these shipwrecks in the Bristol Bay area have occurred

III-D-3



0 15 Mil
1I ) es
_!

p—ln
-0
|_u,

a%e %o e e s te s e TeTe et te e et el

SOURCE: MMS; BBRMP, 1985.

Stepovak  Bay

FIGURE 11— 34 N\

Cultural Resource Sites and Shipwrecks in the\ A
Vicinity of Port Moller and Balboa Bay

LEGEND

veee...— Potential Offshore Pipeline Route

------- — Port Moller / Balboa Bay
Transportation Corridor

w— — — — Potential Tanker Route
* Shipwrecks
A Cultural Sites




within the 3-mile coastal zone (Table III-45). Artifacts found in shipwrecks
tell us a great deal about cultural practices; however, since the shipwrecks
in Alaska occurred in historic times, other archeological records provide
evidence of cultural practices; and shipwreck artifacts may add important
detail to these records. Shipwrecks would provide information on the material
culture of the Bristol Bay villages as well as on ships plying the waters
between those villages. The best-preserved shipwrecks are likely to be found
on the OCS, because waves cannot break up wrecks at depths beyond the 3-mile
zone.

More details on the region's cultural resources may be obtained from the
Alaska Heritage Resources file (1985). Other cultural information about
prehistoric resources and shipwrecks is given in Technical Paper No. 2
(Tornfelt, 1981).

4, Transportation Systems: This section briefly describes those
communities and locations that could be affected by the North Aleutian Basin
leasing proposal. Descriptions of Cold Bay and Unalaska, communities that are
assumed as transport-staging areas for the proposal, are herein summarized and
incorporated by reference from the St. George Basin (Sale 70) FEIS, the
Navarin Basin Lease Offering (Sale 83) FEIS, and the St. George Basin (Sale
89) FEIS (USDOI, MMS, 1982, 1983, and 1985, respectively).

Only those transportation facilities that may be directly affected by the
proposed actions are described. This discussion includes marine and air
facilities at Unalaska and air facilities at Cold Bay. The small marine
facility at Cold Bay is not discussed.

Cold Bay: The Cold Bay airport is located on the western shore of Cold Bay--
1,000 kilometers southwest of Anchorage, on the Alaska Peninsula. Landing
facilities at Cold Bay airport consist of two asphalt runways; one is 1,562 by
46 meters and the other is 3,174 by 46 meters. The airport is owned and
operated by the State of Alaska. Terminal facilities include a flight-
service station, quonset huts for storage and minor maintenance, a post
office, and a general store.

Table III-46 indicates the general traffic levels at the Cold Bay airport.
Although freight tonnage moved through the airport has decreased since 1974,
the number of passengers enplaned and total tonnage moved have risen sharply.

The runway length is adequate to serve existing and forecasted traffic through
1990. The FAA has predicted a 50-percent increase in air-carrier operations
and a 100-percent increase in air-taxi operations between FY 1978 and FY 1990.
Through FY 1990, the FAA has recommended construction of a new terminal and
acqui- sition of a crash- and fire-rescue (CFR) vehicle. Air-navigation and
air-traffic-control facilities planned through 1990 include an ODAL
(omnidirectional approach light) on Runway 14-32.

There is not much variation between mean, maximum, and minimum temperatures in
Cold Bay's maritime climate. On the average, the sky is overcast or obscured
50 percent of the time throughout the year. Generally, visual flying (VFR) is
not possible 20 percent of the time. In the 3 summer months, fog is frequent
and VFR conditions exist about 60 percent of the time or less. Strong and

ITI-D-4



Table III-45

Shipwrecks of Bristol Bay, 1885—191%1/

Date Vessel Location
1885 Marion NW Alaska Peninsulé
1889 Wildwood 2 miles of Harkanoek
1891 Prosper Harbor at Thin Point
1898 Sterling SW by S of Cape Constantine
1898 Minerva Kuskokwim River
1901 Lowre May Kvichak Bay
1902 Leffie Kudobin Island

(Near Port Moller)
1904 Viking, Schooner Entrance to Ugashik Bay
1905- Valent Entrance to Ugashik Bay
1906 Mary D, Hume Nushagak Bay
1906 Naomi Cape Chichagof
1906 Excelsior Kudobin Island

(Near Port Moller)
1907 Alfe Entrance to Ugashik Bay
1907 John Currier Kudobin Island

(Near Port Moller)
1908 Lucille Entrance to Ugashik Bay
1911 Jessie Minor Kudobin Island

(Near Port Moller)
1912 Compoor Cape Chichagof
1915 Sintram Cape Chichagof
1917 Smedard Nushagak Bay
1917 St. Katherine Entrance to Ugashik Bay
Source: 1941,

lj Value of vessels is unknown.



Table III-46
Traffic Data for Cold Bay Airport,

1974-1980
Departures

Completed as

Freight Mail Scheduled Nonscheduled Scheduled Percent of

Enplaned (Revenue) (Revenue) Service Service All Scheduled Departures Departures

Year Passengers Tons Tons Airline Operations Operations Services Departures Completed Scheduled
1974 6,448 814.38 244,17 va/ 1,291 195 1,486 1,059 910 85.93
1975 6,877 338.95 301.82 RV 1,251 47 1,298 1,138 887 77.94
1976 7,942 427.93 252.33 RV 1,244 56 1,300 982 894 91.03
1977 9,233 293.21 182,71 RV 1,021 11 1,032 961 821 85.43
1978 10,436 240.77 177.13 RV 1,146 7 1,153 949 925 97.47
1979 21,216 398,25 327.91 RV 1,272 13 1,285 1,137 1,080 94.98
1980 24,966 455,58 475.73 RV 1,303 5 1,308 1,185 1,163 98.00

Source: CAB Airport Activity Statistics, Annual; Louis Berger and Associates, Inc., 1982,

1/ RV = Reeve Aleutian Afrways



hazardous winds (28 knots or higher) occur year-round but are most frequent in
fall and winter, when conditions for flying are otherwise most favorable.

Unalaska: The City of Unalaska has three major deep-water moorages:
Unalaska/Dutch Harbor, Iliuliuk Bay, and Captain's Bay. Unalaska also has an
airport.

Dutch Harbor has two principal docks--the Sea Land city dock facility and the
Standard 0il dock. The Sea Land dock is a wooden containerized-cargo dock
constructed in 1979. It can load or unload an average of seven containers per
hour. The dock is supported by 1.4 hectares of open-container storage area.
The pier dimensions are 55 meters by 9 meters, with a depth alongside of 9.1
meters.

The Standard 01l dock is a T-shaped facility extending approximately 122
meters from shore. The dock face is approximately 102 by 15 meters, with
water depths alongside the dock of 9.4 to 11.6 meters at mean lower low water
(MLLW). The dock is not deep enough to allow a 35,000-DWT vessel to directly
unload, As a result, petroleum products are lightered to the dock by barge;
and it takes approximately 3 days to unload a tanker. However, the facility
can refuel up to six fishing boats at a time.

I1iuliuk Bay contains one major facility--the American President Lines dock--
and a host of fish-related dock facilities. They include East Point Seafoods,
Whitney-Fidalgo, Unisea, Pacific Pearl, and Pan Alaskan Fisheries.

The American President Lines dock is a recently completed concrete structure
that measures 107 by 46 meters, Water depths alongside the dock are approx-
imately 12 meters at the face. The dock is supported by 4 hectares of storage
space and 1,858 square meters of covered storage. This facility can process
both break-bulk and containerized cargo.

The principal dock facility within Captain's Bay is Crowley Maritime's tank
farm. Crowley uses the facility as a staging area and transshipment point for
military resupply operations in western Alaska. Built in 1940 by thé Corps of
Engineers, the facility was rehabilitated in 1975. The dock extends 152
meters offshore and has a face of 107 meters. Water depths alongside the dock
range to 12.8 meters.

Adjacent to the Crowley facility, Offshore Services Incorporated has construc-
ted a l16-hectare oil-support base complete with its own service dock. ARCO
leased this facility during the drilling of the 1983 Navarin Basin Continental
Offshore Statigraphic Test well. Currently, several oil companies and indus-
try-service companies are leasing facilities at the terminal to support
exploratory drilling in the St. George Basin. Table III-47 shows total
throughput tonnage by commodity group between 1972 and 1980. Iliuliuk Harbor
(the generic name given by the Corps of Engineers to all bays in the Unalaska
area) throughput tonnage is dominated by petroleum products. Between 1972 and
1979, throughput tonnage of petroleum products increased by 185 percent, or
322,158 tons. During this same period, throughput tonnage of fish and shell-
fish peaked in 1974 at 61,429 tons and dropped to a low of 6,226 tons in 1977.
(Tons referenced are short tons used by the Army Corps of Engineers.)
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Table III-47

I1iuliuk Harbor Throughput Tonnage

1972-1980
All Other Total

Petroleu / Food / Fish- Commodz y Annual
Year Products— Products— Shellfis Groups— Tonnage
1972 173,460 36 14,508 2,105 190,109
1973 144,555 3,224 13,086 2,271 163,586
1974 88,790 3,237 61,429 4,021 157,477
1975 272,222 5,598 20,563 2,570 300,953
1976 321,290 9,241 15,738 3,591 349,760
1977 318,298 10,813 6,226 6,987 342,324
1978 333,240 6,053 22,831 28,329 378,501
1979 495,618 22,831 41,043 20,565 580,057
1980 420,719 21,269 21,930 20,028 483,946
Source: USDOD, COE, Waterborne Commerce Statistics, 1972-1980, Part 4.
1/ Includes gasoline, jet fuel, fuel oil, and miscellaneous petroleum and coal pro-

ducts.
2/ Includes salt, prepared fish, alcoholic beverages, groceries, and miscellaneous
food products.

3/ Includes fresh fish and fresh shellfish.
4/ Includes all other commodities.
Note: Referenced tons are short tons as used by the U.S. Army Corps of Engineers.



The Dutch Harbor airport is presently classified as part of the state system
of secondary airports. The airport is located on Amaknak Island, adjacent to
Unalaska Island, and is within the city of Unalaska. The existing gravel
runway, which is 1,311 by 30 meters, was originally built by the U.S. Navy
during World War II.

The airport has several limitations—-primarily, the runway length precludes
the handling of larger aircraft. Extending the runway over filled land would
be expensive. Another limitation is the safety hazard created by the 23- to
26-meter-high bluff located approximately 30 meters northeast of the runway
centerline. Further, the mountainous terrain on Amaknak and other nearby
islands creates mnavigational hazards, especially during poor visibility
conditions. Taking off east-southeast from the runway is particularly hazard-
ous because of a mountain located on Unalaska Island about 2.42 kilometers
from the end of the runway.

Facilities at the airport include an old terminal building, now exclusively
used by Reeve Aleutian Airways. Other facilities include a hangar, half of
which is presently occupied by a tenant. The other half is being held vacant
pending a U.S. Coast Guard offer to occupy. There is an underground storage
tank for fuel.

Annual aircraft operations for the Dutch Harbor airport are forecasted to
average between 2,000 and 3,000 per year throughout the 1980's (Berger, 1982).
This forecast, however, does not assume a large-scale oil or gas discovery.
In 1981, total freight moved by all carriers was estimated at 1,382 tomns.
Freight statistics for the subject air facility have sharply decreased since
1975; however, enplaned-passenger totals have increased from a 1974 low of
3,878 to a present high of approximately 14,000 (CAB Airport Activity Statis-
tics, Annual).

Major scheduled passenger service from Anchorage to Dutch Harbor via Cold Bay
is provided daily (except Sunday) by Reeve Aleutian Airways and other air-
lines. There also is a weekly scheduled cargo flight from Anchorage, via Port
Heiden., The Nihon YS-11 aircraft is used for both passenger and cargo sched-
uled flights.

Unimak Pass Marine Traffic: The Unimak Pass, at its narrowest point between
Ugamak and Unimak Islands, is approximately 19 kilometers wide. A subsidiary
pass, Ugamak Strait, is located immediately west of Ugamak Island. Geogra-
phically, Unimak Pass represents the principal portal through which U.S.-
generated traffic enters the Bering Sea region. Within the Unimak Pass area,
the climate is similar to the rest of the Bering Sea and navigation is usually
complicated by storms and heavy fog.

Current vessel use of Unimak Pass is difficult to estimate. Based on a study
commissioned by the Alaska OCS Region, it is estimated that current vessel
traffic through Unimak Pass ranges between 2,400 and 6,500 vessel trips per
year (ERE Systems, 1982). Eighty (80) to 85 percent of this traffic is
believed to be fishing-vessel traffic, with the remaining traffic composed of
commercial and natural-resource shipping (both foreign and domestic).

Balboa Bay: Balboa Bay is a Y-shaped bay located on the southern side of the
Alaska Peninsula southeast of Herendeen Bay and Port Moller. The shores of

I1I-D-6



the bay and its hinterlands are unpopulated and lack any type of infrastruc-
ture. Balboa Bay is entered directly from the Unga Strait. The mouth of the
bay is 8.8 kilometers wide; the main bay 1is 7.2 to 8 kilometers wide and
extends 8 kilometers from the bay mouth before branching into its arms. The
northern arm of the bay is Albatross Anchorage; the western arm is Lefthand
Bay. Albatross Anchorage has an entrance approximately 4.5 kilometers wide.
Once into the embayment, the channel becomes rapidly shallower and narrower.
Vessels drawing 13.7 meters of draft could not proceed more than 2.6 to 3.2
kilometers into Albatross Anchorage.

Lefthand Bay 1is approximately 4 kilometers wide and 6.4 kilometers 1long.
Water depths reach 24 meters at .8 kilometers from shore; the bay is protected
from most bad weather and 1is considered a good anchorage for large vessels.
The main bodies of Balboa Bay and Albatross Anchorage are not protected from
southerly winds; however, they are deep and would accommodate safe passage for
medium~-sized crude carriers.

The 1lands surrounding Balboa Bay range from steep mountainous terrain to
marsh. There are few areas in that locale which, in their present state,
could be considered as good construction sites.

5. Land-Use Plans and Coastal Management :

a. Land-Use Plans: The majority of land adjacent to the
North Aleutian Basin lease sale area is under State of Alaska, Native corpo-
ration, or federal ownership. Most state lands occur along the northern coast
of the Alaska Peninsula, where the state has established a number of special
management areas to manage and protect important wildlife resources in
coastal regions. These include the Izembek Game Refuge and three critical-
habitat areas (Port Moller, Port Heiden, and Cinder River). Descriptions of
the wildlife species found in these areas are available in Sections III.B,2,
and III.B.3. Native-village corporations own substantial tracts of land in
the Cold Bay, Port Moller, and Port Heiden areas. Federal lands in the region
occur on the Alaska Peninsula and Izembek National Wildlife Refuges, which are
managed by the U.S. Fish and Wildlife Service (FWS).

The Bristol Bay Regional Management Plan and Environmental Impact Statement
(1985) evaluated five 1land-use-planning alternatives, which ranged from
development to preservation-oriented plans. The preferred alternative would
allow opportunities for moderate economic growth while providing protection
for significant fish, wildlife, and cultural resources.

The following discussions focus on the land uses and land-use plans of the
communities of Unalaska and Cold Bay, potential support sites, and the lands
within the proposed Port Moller/Balboa Bay transportation corridor.

Cold Bay: Development in Cold Bay has been associated historically with
aviation activities and has occurred in a linear pattern adjacent to the
airport. Private ownership of the waterfront and adjacent uplands has en-
couraged industrial development in the area. The Thirteenth Regional Corpo-
ration is the major private landowner in the city. The major constraints to
development in Cold Bay have been the lack of a community government and the
lack of available private land.
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The city 1is currently negotiating with the State of Alaska and the federal
government to galn access to land. The city is surrounded by federal land in
National Wildlife Refuge (NWR) status; however, some of this land has little
wildlife value. The FWS is interested in making some of this land available
to the State of Alaska or the King Cove Native Corporation for residential or
commercial purposes, in exchange for land having higher wildlife value.

Industry has renovated some existing buildings to develop a shore base at Cold
Bay to support exploratory drilling in the St. George Basin.

Unalaska: A major factor that has affected the growth of Unalaska is the
small amount of undeveloped land suitable for development. Approximately
10,300 acres of land exist within the corporate limits of the city, of which
8,404 acres (approximately 82%) are classified as undevelopable.

Undevelopable lands consist of areas containing slopes greater than 25 percent
or lands in the floodplain of Unalaska Creek. Of the approximately 1,900
acres of land suitable for development within the city of Unalaska, 400 acres
have been developed and approximately 1,500 remain as suitable and available
for development (Tryck, Nyman, and Hayes, 1977). At this time, no land is
available for purchase in Unalaska. Virtually all the land is owned by the
Ounalashka Corporation, which has no short-term plans to make land available
for sale. The Ounalashka Corporation has long-range plans to sell portions of
their lands for private housing. City-owned lands are scattered around the
community and are associated with existing facilities or are intended for
municipal use.

In 1977, the Unalaska Community Development Plan (Tryck, Nyman, and Hayes,
1977) was completed to guide the future growth and development of the com-
nunity. The plan identifies community goals and objectives, existing land
uses, and the city land-use plan that was prepared around a 10-year timeframe
(1977-1987). The plan identifies residential, general commercial, seafood-
processing-~industrial, and general-industrial land classifications.

The community development plan's residential classification allocated approxi-
mately 1,275 acres of land (85Z of the total acreage suitable for development)
for residential uses. Based on the development plan's density and utility
requirements for its four residential classifications, the land area is
capable of accommodating a capacity population of between 30,800 and 32,700
individuals. This assumes that residential land would be developed to the
fullest. Residential areas include undeveloped sites in the Unalaska town-
site, and the Unalaska and Pyramid Creek valleys. On Amaknak Island, resi-
dential areas lie west of Margaret Bay, on the Standard 0il hill, and north of

the airport (Tryck, Nyman, and Hayes, 1977).

The commercial-land-use category contains 38 acres and could include retail
stores, services, offices, eating and drinking establishments, and overnight
accommodations. Lands designated for commercial use are located adjacent to
centers of activity and residential areas. :

The seafood-processing-industrial classification identifies land-area needs
for accommodating the expected expansion of the seafood-processing industry.
This classification assumes that the transient housing needs of the industry
would be met by housing constructed in conjunction with the processing-plant
facilities. This category contains 165 acres, with 25 already-developed
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waterfront acres. Almost all cannery development 1is located in Iliuliuk
Harbor, which is fairly congested due to the number of cannery facilities.
Areas that have been designated for future expansion include Margaret Bay,
Rocky Point, Dutch Harbor, and Captain's Bay (Tryck, Nyman, and Hayes, 1977).

The general-industrial classification is intended to accommodate industrial
uses not related to seafood processing. These include manufacturing uses,
warehousing storage, and similar uses, Areas associated with this classi-
fication include land adjacent to the Chevron dock, the city dock, and the
Captain's Bay dock facilities. The 70-acre Captain's Bay dock facility, owned
by Crowley Maritime, is considered ideal for certain onshore OCS oil and gas
activities such as a supply base (Tryck, Nyman, and Hayes, 1977). Offshore
Systems, Inc., built a marine-support facility designed to oil industry
specifications, with a deep-water dock face and open and covered storage for
bulk fuel and water. The facility contains three well-equipped trailers that
were designed to house crew members.

Port Moller/Balboa Bay Transportation Corridor: The Bristol Bay Regional
Management Plan (1985) identified the proposed Port Moller-to-Balboa Bay
pipeline route as a preferred transportation corridor for possible develop-
ment. This corridor could be used for pipelines, roads, transmission lines,
and other transportation systems. In the past, this area served as a trans-
portation route and, because of its short overland distance and good Pacific
ports, has potential for transpeninsula-transportation development, The
corridor, which is about 69 kilometers long, extends from the Bering Sea
through Herendeen Bay and Portage Valley to Balboa Bay. The Bristol Bay Area
Plan for State Land (1984) also identified this route as a transportation
corridor.

The Draft Comprehensive Plan for the Alaska Peninsula National Wildlife Refuge
(1984) describes four alternatives for managing the National Wildlife Refuge.
The preferred alternative would provide for a transportation corridor across
the refuge and would permit the development of a pipeline from Port Moller to
Balboa Bay. The land status of the pipeline-corridor route in the NWR is
changing because refuge lands are being selected by Native corporations and
the state as a result of the Alaska Statehood Act and the ANCSA., As of
January 1984, the lands within this area were selected and/or conveyed to
Native corporations or remained under FWS jurisdiction. The potential pipe-
line route is proposed as an intensive-management area and, if so designated,
would be unsuitable for wilderness designation, '

b. Coastal Management: The federal Coastal Zone Management
Act (CZMAY and the Alaska Coastal Management Act (ACMA) were enacted in 1972
and 1978, respectively. Through these acts, development and land use in
coastal areas are managed to protect valuable coastal resources. The provi-
sions and policies of both the federal and state Coastal Management Programs
(CMP's) described in MMS Reference Paper 83-1 (McCrea, 1983) are summarized
and incorporated by reference in this EIS. Policies of the Alaska CMP may be
refined through local coastal programs prepared by coastal districts according
to state guidelines and standards and approved by the Secretary of Commerce.

Local coastal districts adjacent to the North Aleutian Basin lease sale area
include the Cenaliulriit (Yukon/Kuskokwim Coastal Resource Service Area
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TCRSA1), Bristol Bay CRSA, and the Aleutians East CRSA. The city of Bethel
and the Bristol Bay Borough are coastal districts located within these CRSA's.

Although the western Aleutians and Pribilof Islands have not formed CRSA's,
the cities of Akutan and St. Paul--communities within these CRSA's--recently
initiated the process of developing district coastal programs (Fig., III-35).

District programs are currently at various stages of development (Table
I1I-48). The following description of local CMP's focuses on the status and
policies of the three CRSA's (Yukon/Kuskokwim, Bristol Bay, and Aleutians
East). This focus coincides with that of the social systems and includes the
coastal areas discussed in the section on biological resources. Since the
shorelines of the Bering Strait CRSA and of Nome would be affected by cumula-
tive effects, those CMP's plus the Bethel and Bristol Bay CMP's are included
in the summary (Table III-48).

State Coastal Management Policies: The focus of the analysis in this EIS is
the State of Alaska's CMP, which is based upon the Alaska Coastal Management
Act (ACMA). Supplementing the legislation are guidelines, standards, and a
series of maps depicting the boundaries of the state coastal zone. These four
documents form the state's Coastal Management Program as initially approved by
the Secretary of the U.S. Department of Commerce.

Policies contained in Alaska's Coastal Management Program parallel those of
the federal CZMA. Standards developed by the Coastal Policy Council expand
upon the statute and provide more specific policies covering coastal habitats,
resources, uses, and activities. The policies that are potentially relevant
to activities hypothesized in this EIS are summarized in the following para-
graphs,

Coastal Habitats: Eight coastal habitats were identified in the stand-
ards: offshore; estuaries; wetlands and tidelands; rocky islands and sea-
cliffs; barrier 1islands and lagoons; exposed high-energy coasts; rivers,
streams, and lakes; and important uplands. Each habitat has a policy specific
to maintaining or enhancing the attributes that contribute to its capacity to
support living resources. For example, "offshore areas must be managed so as
to assure adequate water flow, circulation patterns, nutrients, and oxygen
levels and avoid the discharge of toxic wastes, silt, and destruction of
productive habitat" (Standards of the Alaska Coastal Management Program: 6
Alaska Administrative Code [AAC] 80.130.[C][1] and [2]).

Activities and uses that do not conform to the standards may be permitted if:
(1) there are overriding public needs; (2) there are no feasible prudent
alternatives; and (3) appropriate mitigation measures are incorporated to
maximize conformance.

Coastal Resources: Two policy areas come under the heading of coastal
resources: (1) air, land, and water quality and (2) historic, prehistoric,
and archeological resources. In the first 1instance, the Alaska Coastal
Management Program defers to the mandates and expertise of the Alaska Depart-
ment of Environmental Conservation (DEC). The standards incorporate by
reference all statutes, regulations, and procedures of the DEC that pertain to
protecting air, land, and water quality (6AAC 80.140).
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FIGURE 111—-36
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Table III-48

Status and Policies of Coastal District Programs

District

Brief Summary of CMP Status

Policies

Bering Strait CRSA

Nome Coastal
Management
District

Yukon/Ruskokwim
(Cenaliulriit)
CRSA

Bethel

Bristol Bay
Borough

The CRSA was formed in January
1980; boundaries include the
coastal areas within Regional
Education Attendance Area

(REAA) 2. CRSA Board members
were elected in April 1980; CRSA
Board meetings have been held
since September 1980. Draft
policies were distributed for
review in Spring 1985.

Nome is within the Bering Strait
CRSA but has pursued a separate
CMP. The first draft CMP was
published in July 1981; an up-
dated hearing draft was published
in October 1982. The plan was
adopted by the Nome Community
Council in February 1, 1983 and
forwarded to the Alaska Coastal
Policy Council (CPC). The CPC
adopted the district program in
December 1983.

Cenaliulriit was established and
a CRSA Board elected in 1979.

This area includes REAA's 3 and 4
and coincides with the coastal
boundarieg of the Calista Corpora-
tion. Cenaliulriit approved its
program in October 198