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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.)

I-B-1



165°

ALASKA

Location Map

FIGURE I-1

- NORTH ALEUTIAN BASIN
Location of Deep Stratigraphic Test Well

LEGEND

North Aleutian Basin Planning Area

Alternative 1 {Proposal)

* Deep Stratigraphic Test (DST) Well

pocon Source: MMS, Alaska OCS Region, 1984

Bathymetry in Meters



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
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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.
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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.
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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)
(Continued)

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.
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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.
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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
occure