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This Environmental Impact Statement (EIS) is not intended, nor should it be
used, as a local planning document by potentially affected communities. The
exploration, development and production, and transportation scenarios
described in this EIS represent best-estimate assumptions that serve as a
basis for identifying characteristic activities and any resulting
environmental effects. Several years will elapse before enough is known about
potential local details of development to permit estimates suitable for 1local
planning. These assumptions do not represent a MMS 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.

With reference to the extent of the Federal Government's jurisdiction of the
offshore regions, the United States has not yet resolved some of its offshore
boundaries with neighboring jurisdictions. For the purposes of this EIS,
certain assumptions were made about the extent of areas potentially subject to
United States jurisdiction. The offshore boundary lines shown in the figures
and graphics of this EIS are for purposes of illustration only; they do not
necessarily reflect the position or views of the United States with respect to
the location of international boundaries, convention lines, or the offshore
boundaries between the United States and coastal states concerned. The United
States expressly reserves its rights, and those of its nationals, in all areas
in which the offshore-boundary dispute has not been resolved; and these
illustrative lines are used without prejudice to such rights.
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FINAL ENVIRONMENTAL IMPACT STATEMENT

Proposed Outer Continental Shelf
Beaufort Sea Lease Sale 97

Summary Sheet

( ) Draft (X) Final

U.S. Department of the Interior, Minerals Management Service, Alaska OCS
Region, 949 East 36th Avenue, Room 110, Anchorage, Alaska 99508-4302,

1. Type of Action: Proposed 0il and Gas Lease Sale 97, Beaufort Sea.

(x) Administrative () Legislative

2. Description of the Proposed Action: The proposed action would offer
about 3,516 blocks (approximately 7.83 million hectares or 19.37 million
acres) of the Beaufort Sea Planning Area for leasing. These blocks are
located in waters that are from about 5 to 260 kilometers offshore and from 2
to about 1,000 meters deep. The conditional, mean, economically recoverable
resources unleased in the area are estimated to be 650 million barrels of oil
with a marginal probability of 0.69 for hydrocarbons. If implemented, this
lease sale is tentatively scheduled to be held in January 1988,

3. Environmental Effects: Petroleum-industrial activities pose some degree
of risk to the environment if blocks are leased, explored, and developed and
produced. The risk is related to adverse effects on the environment and other
resource uses that may result from accidental or chronic o0il spills and from
industrial-noise disturbances. Socioceconomic effects from onshore development
could have State, regional, and/or local implications.

Several deferral alternatives and mitigating measures have been evaluated that
may reduce the type, occurrence, and extent of adverse effects associated with
this proposal. Other measures, which are beyond the authority of this agency
to apply, have also been identified. In spite of mitigating measures, some
effects are considered unavoidable. For instance, if o0il were discovered and
produced, o0il spills would be statistically probable, there would be some
disturbance to biological resources, and some onshore development could occur
in undeveloped areas.

4, Alternatives to the Proposed Action:

a. No Sale (Alternative II).

b. Delay the Sale (Alternative III). This alternative would delay the
sale for a 2-year period.

c. Modify the proposed lease sale by deleting 201 blocks in the
vicinity of Point Barrow (Alternative IV - Barrow Deferral Alternative).




d. Modify the proposed lease sale by deleting 161 blocks in the
vicinity of Kaktovik east to the Canadian boundary line (Alternative V -
Kaktovik Deferral Alternative).

e, Modify the proposed lease sale by deleting 1,592 blocks located
seaward of the Barrow Deferral Area in the Chukchi Sea (Alternative VI -
Chukchi Deferral Alternative).

5. Other EIS's and Technical and Reference Papers: This EIS refers to other
EIS's, technical and reference papers, and MMS OCS reports previously prepared
by the Alaska OCS Region. The applicable portions of such EIS's, technical
papers, and reports are summarized in appropriate discussions throughout this
document; and the EIS's, technical papers, and reports are herein incorporated
by reference. Copies of these EIS's, technical papers, and MMS OCS reports
have been placed in a number of libraries throughout Alaska; in the Department
of the Interior Library in Washington, D.C.; and in many Government Printing
Office libraries throughout the continental United States. Single copies of
these papers and reports are available from the Alaska OCS Region and also
from the National Technical Information Service.

6. Public Hearings: Public hearings on the Sale 97 draft EIS were held
during December 1986 in the following Alaska communities: Barrow on the 8th,
Wainwright on the 9th, Kaktovik and Nuiqsut on the 1lth, and Anchorage on the
17th. Oral and written comments were obtained and responded to in this final
EIS. :

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

Richard W. Roberts Raymond R. Emerson

EIS Coordinator Chief, Arctic Unit

Minerals Management Service Minerals Management Service
949 East 36th Avenue, Room 110 949 East 36th Avenue, Room 110
Anchorage, Alaska 99508-4302 Anchorage, Alaska 99508-4302
907-261-4662 907~261-4652

Richard H., Miller

MMS (644) USDOIX

18th & C Street NW
Washington, D.C. 20240
202-343-6264
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Summary of Environmental Impact Statement
for Proposed Beaufort Sea Sale 97

This environmental impact statement (EIS) discusses a proposal for oil and gas
leasing in the Beaufort Sea Planning Area, analyzes its potential effects on
the environment, describes alternatives to the proposal, presents major issues
determined through the scoping process and through staff analyses, and evalu-
ates potential mitigating measures.

The proposal (Alternative 1) consists of about 3,516 blocks (approximately
7.83 million hectares) in the Beaufort and Chukchi Seas that range from about
5 to 260 kilometers offshore. Alternative II (No Sale) would cancel the
proposed lease sale, tentatively scheduled for January 1988. Alternative III
(Delay the Sale) would delay the proposed lease sale for a period of 2 years.
Alternative IV (Barrow Deferral Alternative) would defer leasing on 201 blocks
that are located in the vicinity of Point Barrow. Alternative V (Kaktovik
Deferral Alternative) would defer leasing on 161 blocks in the vicinity of
Kaktovik east to the Canadian boundary line. Alternative VI (Chukchi Deferral
Alternative) would defer leasing on 1,592 blocks located seaward of the Barrow
Deferral in the Chukchi Sea. After a thorough review, the Secretary of the
Interior will decide which alternative or combination of alternatives will be
included in the Notice of Sale.

The potential effects of this proposal are based in part on the assumption
that the mean, economically recoverable resources unleased in the area are
estimated to be 650 million barrels of oil with a marginal probability of 0.69
for hydrocarbons. Analysis indicates there may be an 82-percent chance that
one or more oil spills of at least 1,000 barrels might occur over the life of
the field. The risks from spills would be lessened to the extent that
weathering of o0il occurs and by the success of any oil-spill-cleanup measures
undertaken.

The scenario used to assess the potential effects that petroleum exploitation
may have on the environment describes possible activities and timing of
events. Exploration and delineation wells are predicted to be drilled pri-
marily from 1989 to 1994. 0il would be produced from two platforms installed
in 1998; drilling of the production and service wells would occur in 1998 and
1999. Pipelines would carry the produced oil to onshore pipelines that
connect to the Trans-Alaska Pipeline.

Table S-~1 summarizes the possible effects that could occur as a result of the
leasing proposal (Alternative 1) and of the alternatives to the proposal on
the resources discussed in the EIS. Table S-2 explains the definitions used
for assessing the potential effects of the leasing proposal and of the alter-
natives to the proposal. The analyses supporting the conclusions in Table S-1
assume that all laws, regulations, and orders are part of the leasing pro-
posal. If the potential mitigating measures described in Section II.B.l.c of
the EIS were adopted, some of the effects described in this EIS would be
reduced. (The effectiveness of the potential mitigating measures is discussed
in Sec. II.B.l.c of the EIS.)

xXix




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 regulationms.
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Table S-1 1/
Summary of Effects~ 2/
for the Proposal and Deferral Alternatives~

Alternative 1
/ Proposal

Alternative IV
Barrow Deferral

Alternative V
Kaktovik Deferral

Alternative VI
Chukchi Deferral

Resource Categoryé

Alternative Cumulative Alternative Cumulative Alternative Cumulative Alternative Cumulative
1. Lower-Trophic-Level
Organisms MINOR MINOR MINOR MINOR MINOR MINOR MINOR MINOR
2. Fishes MINOR MAJOR MINOR MAJOR MINOR MAJOR MINOR MAJOR
3. Marine and Coastal Birds MODERATE MODERATE MODERATE&/ MODERATE MODERATE MODERATE MODERATE MODERATE
4, Pinnipeds, Polar Bears,
and Beluga Whales MINOR MINOR MINOR MINOR MINOR MINOR NEGLIGIBLE MINOR
5. Endangered and Threatened
Species
Bowhead Whales MINOR MODERATE MINOR MODERATE MINOR MODERATE MINOR MODERATE
Gray Whales MENOR MODERATE NEGLIGIBLE MODERATE MINOR MODERATE MINOR MODERATE
Arctic Peregrine Falcons NEGLIGIBLE MINOR NEGLIGIBLE MINOR NEGLIGIBLE MINOR NEGLIGIBLE MINOR
6. Caribou MINOR MODERATE MINOR MODERATE MINOR MODERATE MINOR MODERATE
7. Population NEGLIGIBLE MINOR NEGLIGIBLE MINOR NEGLIGIBLE MINOR NEGLIGIBLE MINOR
8. North Slope Sociocultural
Systems MINOR MAJOR MINOR MAJOR MINOR MAJOR MINOR MAJOR
9. Subsistence-Harvest Patterns
Overall (Regional) MAJOR MAJOR MAJOR MAJOR MAJOR MAJOR MODERATE MAJOR
Wainwright MAJOR MAJOR MAJOR MODERATE
Barrow MODERATE MODERATE MODERATE MODERATE
Kaktovik MODERATE MODERATE MODERATE MODERATE
Nuiqsut MODERATE MODERATE MODERATE MODERATE
10. Economy of the North Slope
Borough NEGLIGIBLE MINOR NEGLIGIBLE MINOR NEGLIGIBLE MINOR NEGLIGIBLE MINOR
11. Land Use Plans and Coastal
Management Programs MAJOR MAJOR MAJOR MAJOR
Beaufort Sea Coastal
Area MINOR MINOR MINOR MINOR
Chukchi Sea Coastal Area MAJOR MAJOR MAJOR MINOR
12, Archaeological Resources MINOR MINOR NEGLIGIBLE MINOR MINOR MINOR NEGLIGIBLE MINOR
13. Recreation and Tourism
Resources MINOR MINOR NEGLIGIBLE MINOR MINOR MINOR MINOR MINOR
14. Water Quality MINOR MODERATE MINOR MODERATE MINOR MODERATE MINOR MODERATE
15. Air Qualityzl MINOR MINOR MINOR MINOR MINOR MINOR MINOR MINOR




Refer to Table S-2 for the definitions of levels of effect for each resource category.

Alternative II (No Sale)--The effects associated with the proposal or other alternatives would not occur with this alternative. Alternative
III (Delay the Sale)--The effects associated with this alternative would be the same as those of Alternative I (Proposal), except their
occurrence would be delayed 3 years. Adverse effects of the sale in future years may be of less consequence to species whose populations
are currently increasing (i.e., gray whales).

SPECIAL NOTE TO THE READER: SEE TABLE II-3 AND SECTIONS IV.B THROUGH IV.G FOR MORE COMPREHENSIVE ANALYSES OF THE EFFECTS--PARTICULARLY FOR
BIOLOGICAL RESOURCES. IT IS PARTICULARLY RELEVANT TO REFER TO THE MORE DETAILED ANALYSES RATHER THAN USING ONLY THIS SUMMARY TABLE AS THE
ULTIMATE PREDICTOR OF THE POTENTIAL EFFECIS OF BEAUFORT SEA SALE 97.

ith this alternative, noise and disturbance effects in the Point Barrow-Elson Lagoon area could be avoided and oil-spill effects reduced;
however, oil-spill, noise and disturbance, and habitat effects on birds in other parts of the planning area would be the same as the effects
of the proposal.

The effects on attainment of air-quality standards are MINOR for each alternative, while secondary effects of air emissions are NEGLIGIBLE
for each alternative.




Table S-2

Definitions Assumed in Effects Assessment

Resource Category

MATJOR

—___ MODERATE

MINOR

— NEGLIGIBLE

Biological Resources

Lower-Trophic-Level
Organisms

Fishes

Marine and Coastal
Birds

Pinnipeds, Polar
Bears, and Beluga
Whales

Caribou

Endangered and Threat-
ened Species

Subsistence-Harvest
Patterns

North Slope
Sociocultural Systems

Population

Economy of the North
Slope Borough

A regional population or species
declines in abundance and/or dis-
tribution beyond which recruitment
would not return it to its former
level within several generations.

A regional population or species
declines substantially in abun-
dance and/or distribution, and
recovery reivires at least one
generation.=

One or more important subsistence
resources would become locally
unavailable for a period of time
exceeding 1 year.

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

The capacity of the existing ser-
vice or facility is exceeded by
0CS-induced user demands. Demands
on the service as a result of pop-
ulation increases and/or indus-
trial expansion account for over
20 percent of the total demand on
any individual service.

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 and sweeping
changes in the economic well-being
of residents of the area.

A portion of a regional population
changes in abundance and/or dis-~
tribution over more than one gen-
eration but the change is

unlikely to affect the regional
population.

A portion of a regional population
declines in abundance and/or dis-
tribution, and 97te than one
breeding cycle,~’ but recovery
requires less than one generation.

One or more important subsistence
resources would become locally
unavailable for a period of time
not exceeding 1 year.

Long-term (5 years or more),
chronic disruption of local socio-
cultural systems occurs without a
tendency toward the displacement
of existing institutions.

The capacity of the exidting ser-
vice or facility is exceeded by
0CS-induced user demands. Demands
on the service as a result of
population increases and/or
industrial expansion account for
between 10 and 20 percent of the
total demand on any individual
service.

Economic effects occur which

will require some but not major
modification of governmental
policies, planning, or budgeting,
or may create problems such as an
increased rate of price inflation
or housing shortages, or may
substantially affect the economic
well-being of residents of the
area,

A specific group of individuals
of a population in a localized
area and/or over “a short time
period (one generation or less) is
affected; the regional population
is not affected.

A specific group of individuals of
a population in a localized area
is affected over a short time
period (less than one breeding
cycle).

Subsistence resources would be
affected for a period of less than
1 year, but no resource would
become unavailable.

Short-term disruption of local
sociocultural systems occurs with-
out a tendency toward the dis-
placement of existing institu-
tions.

The capacity of the existing ser-
vice or facility is exceeded by
0CS-induced user demands. Demands
on the service as a result of
population increases and/or
industrial- expansion account for
up to 10 percent of the total
demand on any individual service.

Economic effects occur which may
require slight marginal changes in
governmental policies, planning,
or budgeting, or may marginally
affect the economic well-being of
residents of the area.

No measurable short-term or long-
term change in numbers or dis-
tribution of individuals occurs
in a population.

No measurable change occurs.

Subsistence resources could be
affected but with no apparent
effects on subsistence harvests,

Periodic disruption of local
sociocultural systems occurs
without apparent effects.

User demands are within the

capacity of the existing service
or facility.

Economic effects occur which

have no measurable effect on
governmental policies, planning,
or budgeting, or no measurable
effect on the economic well-being
of residents of the area.



Table S-2
Definitions Assumed in Effects Assessment
(Continued)

Resource Category

MAJOR

VODERATE

MINOR

NECLICIBLE

J.and Use Plans and Coastal
Management Programs

Archaeological Resources

Recrearion and Tourism
Rescurces

Water Quality

/

Air Qualityi

0CS-related and gas activities and
developments lead to displacement
of existing or proposed land uses
for which no reasonable alter-
native location is possible, or
high incompatibility with existing
or proposed land uses; or they
conflict with four or more
policies of local, State, or
Federal coastal management
programs and land use plans.

Many archaeclogical resources are
expected to be present and dis-
turbed.

Much reduced recreation and tourism
noneconomic qualities and economic
values over the whole area for
approximately 3 to 4 years or
longer.

Regional, long-term, measurable
degradation occurs.

Emmissions would be in violation
of Federal standards for ambient
and/or incremental air quality at
the shoreline. The DOI exemption
criteria would be exceeded.

0OCS-related o1l and gas activities
ard developments alter or preclude
a preferred use of an area, or con-
flict with three policies of

local, State, or Federal coastal
management programs and land use
plans.

Some archaeological resources are
expected to be present and dis-
turbed.

Some reduced recreation and tour-
ism noneconomic qualities and
economic values over one-half of
the area lasting for approximately
2 years.

Regional, short-term, measurable
degradation occurs.

Pollutant concentrations at the
shoreline could approach the
maximum levels permitted by
Federal standards for ambient
and/or incremental air quality.
The DOT exemption criteria could
be exceeded,

0CS-relzsted oil and gas activities
and developments conflict with two
policies of local, State, or
Federal coastal management pro-
grams and land use plans. Some
infringement on a present or
anticipated use of an area may
cccur,

Few archaeclogical resources are
expected to be presert and dis-
turbed.

Slight reduction in recreation and
tourism noneconomic qualities and
economic values over one-fourth of
the area lasting approximately 1
year,

Local hut Jong-term, measurable
degradation occurs.

The DOI exemption criteria could
be exceeded. Pollutant concentra-
tions at the shoreline would not
approach the maximum levels per-
mitted by Federal standards for
ambient and/or incremental air
quality,

0CS~related o0il and gas activ-
ities and developments gererally
conform with policies of local,
State, and Federal coastal
management programs and land use
plans,

No archaeological resources are
expected to be present and
disturbed.

No reduction in recreation ard
tourism noneconomic gualities and
economic values,

Short-term, local degradation
occurs.

The DOI exemption criteria would
not be exceeded and insignificant,
secondary effects would occur.

foolrofr +

/ A generation is the average time period between the birth of the parents and birth of their offspring.
Y/ A breeding cycle is the average time period between the births of successive offspring.
/ Secondary effects from air emissions include effects other than those related directly to attainment of regulatory air-quality standards.
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I. PURPOSE AND BACKGROUND OF THE PROPOSED ACTION

The Department of the Interior (DOI) is required by law to manage the explora-
tion and development of 0il and gas resources on the Outer Continental Shelf
(0CS). To help meet the energy needs of the Nation, these resources are to be
developed as expeditiously, and yet as carefully, as possible. While over-
seeing this development, the Federal Government must, among other things,
balance orderly resource development with protection of the human, marine, and
coastal environments; 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 of 1953 (OCSLA), 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 annually reviews, revises as
necessary, and maintains the o0il and gas leasing program. Goals of the
leasing program include (1) the orderly development of OCS oil and gas re-
sources in an environmentally acceptable manner, (2) the maintenance of an
adequate supply of OCS production to help meet the Nation's energy needs, and
(3) the reduction of dependency on foreign oil. The purpose of this proposed
lease sale is to contribute to attaining those goals.

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 oil production approaches its capacity limitation. 1In 1978,
Congress mandated the DOI to engage in "expedited exploration and development
of" the 0OCS 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 represEEEhtive only of the Department's intent to con-
sider leasing in certain areas, and to proceed with the offering of such areas
only if it should be determined that leasing and development would be techni-
cally feasible and environmentally acceptable. As a part of the OCS leasing
program, the Department of the.Interior has scheduled the Beaufort Sea Sale 97
for January 1988,

A, Leasing Process

The OCSLA charges the Secretary of the Interior with administering mineral
exploration and development 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). A vital part of the leasing program is the continuing MMS Studies
Program, its direction principally guided by the OCS leasing schedule. This
program provides relevant information about potential effects of oil and gas
activities on the environment (OCS Environmental Studies Program) and
communities, regions, or Alaska as a whole (Social and Economic Studies
Program). TFor specific information on the MMS Studies Program, refer to
Appendix D. The OCS leasing program is implemented by 30 CFR Part 256. Lease
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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.

1. Leasing Schedule: The OCSLA, as amended, requires that the
Secretary prepare and maintain a 5-year OCS 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
ammounced by the Department of the Interior on July 21, 1982, consists of 41
proposed lease sales for the period August 1982 through June 1987, including
16 sales offshore Alaska., On April 27, 1987, the Secretary announced the
DOI's proposed 5-year OCS o0il and gas leasing program for mid-1987 to
mid-1992. The 1987 proposed 5-year OCS oil and gas leasing schedule consists
of 38 proposed lease sales including 3 supplemental sales. Twelve sales are
scheduled offshore Alaska. Beaufort Sea Sale 97 is currently scheduled to be
held in January 1988.

2. Request for Resource Reports: A request for resource reports is
the first step of initiating the pre-sale process for a specific lease sale.
Resource reports are requested from various Federal and State agencies on or
before the Call for Information and Nominations is published. These reports
provide valuable geological, biological, oceanographic, navigational, recrea-
tional, environmental, archaeological, and socioeconomic information on a
proposed lease area. Resource reports for the Beaufort Sea Sale 97 area were
requested in September 1983 and were received by the MMS Alaska OCS Region by
December 1983.

3. Call for Information and Nominations (Call) and Notice of Intent
(NOI) to Prepare an Environmental Impact Statement (EIS): A Call and NOI to
Prepare an EIS are notices published in the Federal Register, inviting the oil
industry, governmental agencies, envirommental 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 Beaufort Sea Sale 97 was published in the
Federal Register on September 24, 1984 (49 FR 37532), requesting comments on
areas of interest and lease terms. Comments are requested on the Call no
later than 45 days after publication. Comments are requested on the NOI
generally 30 days after Area Identification is announced. The comments
received from the NOI are discussed under scoping, below, and in Section I.D.
The Beaufort Sea Call area was located generally off the northern coast of
Alaska in the arctic and covered approximately 21 million hectares (49 million
acres) containing 9,465 blocks (see Graphic 1).

In response to the Call, 13 companies submitted indications of interest in
areas for leasing. Nominations received indicated interest in the entire Call
area. Comments were received from six companies, as well as the State of
Alaska (SOA), the North Slope Borough (NSB), the Alaska Eskimo Whaling
Commission (AEWC), and the National Oceanic and Atmospheric Administration
(NOAA) . Comments received on the Call provided information on lease terms
and block size and identified significant environmental concerns.

4. Area Identification: Based on information received from the
resource reports and in response to the Call--together with recommendations
from MMS; National Marine Fisheries Service (NMFS); Fish and Wildlife Service
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(FWS); comments from the Governor on technological and socioeconomic informa-
tion; and the Department of the Interior's own environmental, technological,
and socioeconomic information--the Secretary selects an area for environmental
analysis and study. On January 22, 1985, the Secretary of the Interior
selected 3,930 blocks in the Beaufort Sea, an area of approximately 8.6
million hectares (21.2 million acres), for analysis in this EIS (see Graphic
1).

5. Scoping: The NOI, published in the same document as the Call
(Step 3), serves to announce the scoping process that will be followed for the
EIS. The Council on Environmental Quality defines scoping as '"an early and
open process for determining the scope of issues to be addressed in an 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 deserving
of study in an EIS. The intent of scoping is to avoid overlooking important
issues that should be analyzed and to deemphasize less~important issues.

Comments are invited from affected Federal, State, and local government agen-
cies; any affected Native groups; the industry; and any interested persons.
Information obtained from the resource reports, scoping meetings, and the Call
is considered part of scoping.

Based on information gained through the scoping process--which includes MMS
staff evaluation and input--major issues, alternatives to the proposed action,
and measures that could mitigate the effects of the proposed action are iden-
tified for analysis in the EIS.:

For the proposed Beaufort Sea Sale 97, MMS issued scoping letters in March of
1985. In addition, scoping meetings were conducted in Barrow, Nuiqsut, and
Wainwright from April 12 through April 19, 1985. The results of the scoping
process for this proposed lease sale are presented in Section I.D of this EIS.
Section VI.C lists those consulted prior to and during the preparation of this

EIS.

‘ 6. Preparation of Draft Environmental Impact Statement (DEIS): As
required by Section 102(2) (C) of the National Environmental Policy Act of 1969
(NEPA), an EIS is prepared on any major Federal activity having the potential
of significantly affecting the quality of the human, marine, and coastal
environments. Offshore leasing is considered a major Federal activity for
which an EIS should be prepared.

An integral part of preparing an EIS is the exchange of technical information
that occurs during MMS-sponsored Information Update Meetings (IUM's) and
Information Transfer Meetings (ITM's). IUM's are held to provide an oppor-
tunity for MMS staff to discuss with investigators from the OCS Environmmental
Studies Program current results of studies in a lease-sale-specific area (for
information about MMS-sponsored studies, see Appendix D). An IUM for the
Beaufort Sea was held March 6 and 7, 1985, at Anchorage, Alaska, to review the
status of environmental knowledge and to discuss the implications of proposed
0il and gas development for the Beaufort Sea Planning Area. ITM's are public
meetings held to present a general overview of regional knowledge. Partici-
pants at ITM's include researchers from public and private institutions; MMS
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staff; representatives of other Federal agencies, State of Alaska, private
industry, and regional organizations; and members of the MMS Alaska Regional
Technical Working Group.

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, describes alternatives to
the proposal, and presents a record of consultation and coordination with
others during EIS preparation.

The document is filed with the EPA, and its availability is announced in the
Federal Register. Any interested party may request a copy of the DEIS by
contacting the MMS office listed in the Federal Register.

7. Endangered Species Consultation: Pursuant to Section 7 of the
Endangered Species Act of 1973, as amended, MMS consults with the FWS and
NMFS, as appropriate, to determine whether a species that is listed as endan-
gered or threatened may be jeopardized by the proposed action. Both formal
and informal consultations were conducted on the potential effects of OCS
leasing and subsequent activities on endangered and threatened species in the
Beaufort and Chukchi Seas.

In accordance with Section 7(a) of the Endangered Species Act of 1973, as
amended, formal consultations on the proposed Beaufort Sea Sale 97 were
initiated with NMFS and FWS on July 10, 1985. The FWS biological opinion on
the arctic peregrine falcon and two candidate plant species was received on
July 30, 1985; the NMFS biological opinion on endangered whales was received
on May 19, 1987. Both opinions are included in Appendix J. '

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 this DEIS were held in Barrow,
Wainwright, Kaktovik, Nuiqsut, and Anchorage during December 1986.

9. Preparation of the Final Environmental Impact Statement (FEIS):
Oral and written comments obtained on the DEIS during the public comment
period are addressed in the FEIS, which is then made available to the public
and filed with the EPA. The availability of the FEIS is announced in the
Federal Register.

10. Secretarial Issue Document (SID): The SID, which is based in
part on the FEIS, includes a discussion of significant information connected
with the proposed lease sale. The SID provides relevant  environmental,
economic, social, and technological information to the Secretary to assist him
in making a decision on whether to conduct a lease sale and, if 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
lease sale, a proposed Notice of Sale is prepared and its availability is
announced in the Federal Register. A copy of the actual notice is 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 proposed sale. Comments must reach the Secretary within 60 days after
notice of the proposed lease sale.
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: 12. Decision and Final Notice of Sale: The entire prelease process
culminates in a-final decision by the Secretary on whether to hold a 1lease
sale and, 1f so, its size, terms, and conditions. The final Notice of Sale
must be published in the Federal Register at least 30 days before the sale
date. It may differ from the proposed Notice depending on the Secretary's
final: terms, i.e., size of lease sale, bidding systems, and mitigating
measures, : S

v .. 13.- Lease Sale: The Beaufort Sea Sale 97 is scheduled to be held
in January 1988. Sealed bids for individual blocks and bidding units (those
listed in the Notice of Sale) are opened and publicly announced at the time
and place of the sale. .MMS assesses the adequacy of the bids, and the Depart-
ment of Justice--in consultation with the Federal Trade Commission--may 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 QOperations: After leases are awarded, the MMS Field
Operations Office is responsible for supervising and regulating operations
conducted on the lease. Prior to any exploration activities on a lease,
except preliminary activities, a lessee must submit an exploration plan and an
environmental: report--—including an 0il Spill Contingency Plan and an Applica-
tion for Permit to Drill (APD)--to MMS for approval. The Office of Ocean and
Coastal Resource Management, FWS, NMFS, EPA, National Park Service, 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 Coastal Zone Management Act concurrence or presumed concurrence with
the lessee's Federal consistency determination. The APD is approved after the
State has concurred with the lessee's Federal consistency determination.

B. Leasing History

This section summarizes and incorporates by reference paragraphs I.B and
Appendix J, Leasing History, of the FEIS for Sale 87. Additional information
specifically pertaining to the Beaufort Sea Sale 97 area is summarized below.

1. Previous Lease Sales: There have been three Federal offshore
lease sales conducted for the Beaufort Sea. The Joint Federal/State Beaufort
Sea 0il and Gas Lease Sale (BF) was held in December 1979; Sale 71 was held in
October 1982; and Sale 87.was held in August 1984. All three sales resulted
in a total of 372 Federal :leases (covering 791,724 hectares) being issued for
10-year terms.  Effective December 31, 1986, 23 leases have been relinquished.

Sale BF resulted in the issuance of 24 Federal leases and 62 State leases. A
controversy over jurisdiction of OCS lands resulted in a lawsuit being filed
in. the U.S. Supreme Court to resolve State and Federal boundary disputes in
the area from Icy Cape in the Chukchi Sea to the U.S./Canadian border. 1In the
BF Sale, 20 of the federally managed leases and four of the State-managed
leases were affected by the dispute. A Beaufort Sea Management Committee was
formed to administer State and Federal leases in the Beaufort Sea sale area in
accordance with an Agreement under Section 7 of the OCS Lands Act and Alaska
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Statute 38.05.137 and to manage them in accordance with a Management Plan for
the Joint Federal/State Beaufort Sea 0il and Gas Lease Sale. The committee is
responsible for, among other things, the consistency of operations throughout
the duration of the dispute. In furtherance of its responsibility, the
comuittee initiated the formation of a Biological Task Force (BTF) for the
Beaufort Sea lease area. The BTF was established to provide consultation to
the MMS and the Alaska Division of 0il and Gas (formerly the Division of
Minerals and Energy Management) on biological/environmental aspects of
specified Federal and State lease stipulations.

As a result of Sale 71, 121 leases were issued, including one lease on dis-
puted lands. (For detailed information on Sales BF and 71, refer to Appendix
J of the FEIS for Sale 87.)

The third Federal offshore o0il and gas lease sale in the Beaufort Sea, Sale
87, was conducted in August 1984. Negotiations between the Federal Government
and the State of Alaska led to the deferral of 38 blocks around Point Barrow
to provide additional protection for bowhead whales and subsistence activi-
ties. Also, approximately 1,700 acres under Federal/State jurisdictional
dispute northeast of the Canning River area offshore the Arctic National
Wildlife Refuge were deferred because sufficient time did not exist for the
State to perform its presale analyses as required by State law. The Depart-
ment of the Interior did, however, enter into an agreement with the State of
Alaska to offer 44 disputed blocks under Section 7 of the OCS Lands Act. The
Sale 87 area consisted of approximately 3.1 million hectares (7.8 million
acres), lying in waters between 3 and 160 miles from shore and 2 to 200 meters
deep. Of the 1,419 blocks and bidding units offered, 232 received bids. One
high bid was rejected because this area is subject to jurisdictional claims by
Canada and the U.S. Bids on blocks east of the l4lst meridian were subject
to special procedures. Bids on four blocks in this area were determined to be
adequate, but bids were neither accepted nor rejected. The one-fifth bonus
amounts of these bids were placed into an interest-bearing escrow account. No
leases will be issued until such time as it is determined to be in the best
interest of the United States to do so. The remaining 227 high bids were
accepted, and leases were issued. The Beaufort Sea BTF formed for Sale 71
assumed responsibility for consultation on biological/environmental aspects of
Sale 87 leases as well.

The State of Alaska has held 15 competitive lease sales to date on the North
Slope and in adjacent State waters in the Beaufort Sea, including the Joint
Federal/State Beaufort Sea Sale. The 1987 State of Alaska Five-Year 0il and
Gas Leasing Program has scheduled four offshore lease sales in the Beaufort
Sea between January 1987 and June 1991.

2. Drilling: A deep-stratigraphic~test (DST) well was drilled on
Reindeer Island during the winters of 1978/1979, but no DST wells have been
drilled in the Beaufort Sea OCS. Since 1981, 18 exploratory wells have been
drilled in Federal leases in the Beaufort Sea. Five wells were determined to
be producible. Development plans for 4 of the producible wells are not
anticipated. Amerada Hess recently discovered oil in a well drilled from
Northstar Island about 4 miles northwest of Seal Island in State waters.. The
well is located directly south of disputed block 470. Federal lease
0CS-Y~0179 contains disputed blocks 470, 471, and 515. Two wells were drilled
from Seal Island directionally into leases 0CS-Y-0180 and 0181. Seal Island,
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also located in State waters, lies southeast of North Star. The well drilled
into lease 0CS-Y-0181 contained o0il. Determination of the well on lease
0CS-Y-0180 is not public information. The Northstar discovery appears to
confirm the extension of the Seal Island reservoir, which underlies both
Federal and State leases. The Seal Island field is currently under evaluation
for development. Shell drilled a well from a gravel island (Sandpiper) into
lease 0CS-Y-0370 (block 424) located northwest of North Star. This well was
determined producible. Amoco drilled a second well from the same island
directionally into lease 0CS-Y-0371. A determination on this well is pending.
In State waters, 44 offshore exploratory wells have been drilled on natural as
well as artificial islands; 25 of these wells have been plugged and abandoned
and 18 have been suspended. Results from one well have not yet been made
public.

Onshore, exploratory drilling has taken place in the National Petroleum
Reserve—-Alaska (NPR-A), where 76 wells have been drilled and 44 shallow-core
tests have been conducted. Since 1982, the Bureau of Land Management (BLM)
has held four competitive lease sales in the NPR-A, leasing 1.3 million acres
(56 tracts). All leases in NPR-A were issued for a primary term of 10 years.
As of January 1, 1987, 33 of these leases had been relinquished. 1In January
of 1985, ARCO Alaska, Inc., drilled 1 well approximately 25 miles southwest of
Barrow. The well was plugged and abandoned 2 months later. No oil or gas was
discovered. The BLM has cancelled a fifth lease sale in the NPR-A that was
scheduled for August 1985. A request for interest by BLM to determine leasing
interest failed to justify holding a sale in 1986. The agency published
another request for interest in the NPR-A in April 1987. Results of that
survey are pending.

The area proposed for lease includes approximately 425,550 acres east of the
l41st meridian, which is claimed by the Government of Canada., The United
States has advised the Government of Canada by Diplomatic Note that it does
not accept that any part of Sale 97 encroaches on Canada's sovereign rights
under international law and that it does not share the Canadian view that the
location of the maritime boundary in the Beaufort Sea follows the 1l4lst
meridian. However, in recognition that there is no agreed maritime boundary
and that part of Sale 97 is subject to an overlapping claim by the Government
of Canada, the United States has advised the Government of Canada that this
portion of the sale area will be subject to special procedures. Canadian
industry holds several permits for oil and gas exploration in the area. The
Federal Government also offered leases in this area during the Department of
the Interior's OCS Sale 87, Diapir Field, held in August 1984, The high bids
received for four blocks within the contested area were determined to be
adequate; however, leases were not issued (see discussion above). For Sale
97, the United States dintends to follow procedures similar to those
established for Sale 87 with regard to bids received on blocks in the
contested area. These procedures are without prejudice to the United States'
interests 'in a future settlement.

3. Litigation:

a. Coastline Definition and Delineation: Controversies
between the U.S. Government and the State of Alaska over jurisdiction of
offshore lands resulted in litigation (United States v. State of Alaska, U.S.
Supreme Court No. 84, Original [1979]) to settle disagreements over the

I-7



definition and delineation of the coastline. The United States and the State
of Alaska jointly submitted a statement of questions to the Special Master
appointed by the Supreme Court to assist in resolving the issues before the
court. Oral testimony on these issues was completed on November 20, 1986.
The Special Master is anticipated to submit his report and recommendations to
the court in the summer of 1987. The case 1is expected to be scheduled for
hearing before the U,S. Supreme Court sometime in the fall of 1987.

b. Compliance with NEPA and Endangered Species Act: Sale BF
was litigated in Federal court (North Slope Borough v. Andrus, 642 F.2d 589
[D.C. Cir. 1980]) and resulted in an injunction by the U.S. District Court
against the Department of the Interior to lease Federal tracts and a ruling
that it had not complied with the NEPA and the Endangered Species Act. The
Secretary of the Interior was ordered by the court to prepare a supplemental
EIS. Interior's appeal to the U.S. Court of Appeals for the District of
Columbia resulted in a reversal of the lower court's order and issuance of
Federal leases. The NSB also filed suit against the State of Alaska (Hammond
v. North Slope Borough, 645 P,2d 750 [Alaska 1982]) in Superior Court, seeking
to enjoin the State from issuing leases in the Beaufort Sea. An appeal to the
State Supreme Court resulted in a remand order to the Commissioner of Natural
Resources to reconsider ‘his decision that the lease sale was consistent with
the Alaska Coastal Management Plan and to develop a record for further review.

c. Aboriginal Rights: In January 1981, the Inupiat Community
filed suit in U.S. District Court, Anchorage, Alaska, claiming aboriginal
rights to the OCS in the Beaufort and Chukchi Seas. The district court's
ruling denying aboriginal rights was affirmed by the Ninth U.S. Court of
Appeals in November 1984 (Inupiat Community v. United States, 746 F.2d 570
[9th Cir. 1984]). The Inupiats filed a petition with the U.S. Supreme Court
to hear their case, which was denied on October 7, 1985.

d. Seasonal Drilling: In North Slope Borough v. Watt (No.
84-3672, 9th Cir., July 1984), plaintiffs challenged the legality of the
decision to shorten the seasonal drilling stipulation for Sales BF and 71.
The U.S. District Court ruled in favor of the U.S. Government on all issues.
The ruling was appealed in March 1984 but was later withdrawn by the NSB and
the case dismissed.

e. ANILCA: Four lawsuits have been filed against lease sales
in the Bering Sea, charging that provisions of Title VIII of the Alaska
National Interest Lands Conservation Act (ANILCA) must be followed prior to
authorizing OCS Leasing activities.

(1) Village of Gambell, et al., v. Donald P. Hodel, Civ.
No. N83-003 (D. Nome, Alaska, March 4, 1983), otherwise referred to as
"Gambell I." Plaintiffs were successful in delaying issuance of Sale 57,
Norton Basin, leases. However, the Ninth Circuit U.S. Court of Appeals
overruled the U.S. District Court, holding that Section 810 of ANILCA applied
to the O0CS. As a result, DOI prepared a Section 810 evaluation on OCS Lease
Sale 57. The Court's decision was not appealed.
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(2) village of Gambell v, Donald P. Hodel, Civ. No.
A85-201 (D. Alaska, May 23, 1985), otherwise referred to as "Gambell II."
Plaintiffs succeeded in their petition for a preliminary injunction against
OCS drilling activities on Sale 57 leases by order of the Ninth Circuit U.S.
Court of Appeals.

(3) Villages of Gambell and Stebbins v. Hodel, Civ. No.
A85-184 (D. Alaska, May 23, 1985), otherwise referred to as '"'Gambell II"
(after consolidation with Civ. No. A85-201). Plaintiffs succeeded in their
petition for a preliminary injunction against OCS drilling activities on Sale
83 leases by order of the Ninth Circuit U.S. Court of Appeals. The DOI
appealed the ruling to the U.S. Supreme Court.

(4) Tribal Village of Akutan, et al., v. Hodel, Civ. No.
A85-701 (D. Alaska, December 27, 1985)., The Secretary of the Interior was
enjoined from opening bids for Sale 92, North Aleutian Basin. The Ninth
Circuit U.S. Court of Appeals upheld the injunction and the ruling was
appealed to the U.S. Supreme Court.

In light of the Ninth Circuit U.S. Court of Appeals decision that Section 810
of ANILCA applied to the OCS, the MMS prepared evaluations under Section 810
of ANILCA for subsequent environmental assessments and EIS's. Both the
Gambell II decision and the Sale 92 decision were appealed to the U.S. Supreme
Court.

On March 24, 1987, the U.S. Supreme Court reversed the Ninth Circuit Court's
ruling on ANILCA in the Gambell II case (Hodel v, Village of Gambell, et al.,
No. 85-1406), holding that Section 810 (a) of ANILCA unambiguously applied
only to Federal lands within the State of Alaska's boundaries and that by
definition the OCS is not situated in the State of Alaska.

On March 30, 1987, the U.S. Supreme Court, in light of its Gambell TII
decision, remanded the case on Sale 92 (Hodel v. Tribal Village of Akutan,
Nos. 86-303 and 86-304) to the Ninth Circuit Court for reconsideration on the
injunction it granted earlier based on its ANILCA decision.

As a result of the U.S. Supreme Court's ruling that ANILCA does not apply to
the OCS, Section 810 evaluations will no longer be included in EIS's for
proposed OCS lease sales.

C. Legal Mandates, Authorities, and Federal Regulatory Responsibilities

0CS Report MMS 86-0003, 'Legal Mandates and Federal Regulatory Responsi-
bilities," September 1986 (Alaska OCS Region Technical Report No. 4, 2nd
Edition [Rathbun, 1986]), incorporated herein by reference, describes legal
mandates and authorities for offshore leasing and outlines Federal regulatory
responsibilities. This report contains, among other things, summaries of the
0CS Lands Act, as amended, and related statutes; a summary of the requirements
for exploration and development and production activities, including Alaska
0CS Orders; a discussion of authorities of other Federal agencies that affect
0CS activities; and a discussion of significant litigation affecting OCS
leasing policy.
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MMS, Alaska OCS Region Reference Paper No. 83-1, "Federal and State Coastal
Management Programs" (McCrea, 1983), incorporated herein by reference,
describes the coastal management legislation and programs of the Federal
Government and the State of Alaska. This paper highlights sections particu-
larly 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 manage-~
ment,

D. Results of the Scoping Process

The scoping process for Beaufort Sea Sale 97 included the (1) Request for -
Resource Reports; (2) Call for Information and Notice of Intent to Prepare an
EIS; (3) scoping meetings in Barrow, Wainwright, and Nuiqsut in April 1985;
(4) information gathered through personal communications between MMS staff and
others; (5) an evaluation of issues analyzed in the EIS's prepared for past
Beaufort Sea (formerly Diapir Field) oil and gas lease sales; and (6) MMS
staff suggestions,

1. Major Issues: The major issues listed in Table I-D-1 resulted
from MMS staff evaluation of issues raised during the scoping process for Sale
97. The analysis in this EIS is based on these issues.

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

a. Streamlining and Accelerated Leasing: The lease schedule
and streamlining (one aspect is the identification of large areas instead of
specific blocks) were developed in accordance with Section 18 of the OCS Lands
Act, as amended, and are beyond the scope of this EIS.

b. Permitting and Monitoring of Seismic-Exploration Activ-
ities: These concerns deal directly with procedural matters. The questions
regarding the permitting and monitoring of seismic-exploration activities have
been addressed in a letter to the NSB describing the permitting process, the
monitoring procedures, and the responsible officials to notify in case there
are suspected violations of the permit(s).

c. Causeways: The construction and use of causeways in the
Alaskan Beaufort Sea are not discussed as separate significant issues, but the
effect of causeways is analyzed in the context of other resources and activie
ties. The MMS anticipates that the State of Alaska (SOA), the NSB, and the
U.8. Army Corps of Engineers (COE) will review causeway plans for consistency
with State and Borough coastal management programs and for compliance with
applicable State and Federal regulations.

d. Offshore~Gravel Mining: Offshore mining of sand and gravel
is not discussed as a separate significant issue. However, the effects of
such activities are analyzed in the context of other resources and activities.
In addition, recent advances in the technology of offshore-drilling units,
along with a reduction in petroleum-resource estimates for the Beaufort Sea
Planning Area, have decreased the predicted number of gravel islands that may
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Table I-D-1
Major Scoping Issues

Issues Specific Concerns Discussion Location in
EIS (Section)
BIOLOGICAL
RESOURCES
Lower-Trophic~ Effects:

Level Organisms

Fishes

Marine and
Coastal Birds

Arctic Peregrine
Falcon

Pinnipeds, Polar
Bears and Beluga
Whales

(Marine Mammals)

from oil spills

from discharges (drilling muds
and cuttings and formation
waters)

from construction activities

Effects:
from o0il spills
from discharges (drilling muds
and cuttings and formation
waters)
during migration

Effects:

from oil spills

from noise and other disturbances
(vessels and aircraft)

on important habitats (nesting,
feeding, rearing, and
molting areas)

during spring and fall
migrations

Effects:
from oil spills
from noise and other disturbances
(vessels and aircraft)

Effects:

from oil spills

from noise and other disturbances
(marine and over-the-ice
seismic activities, marine
traffic, and aircraft)

on important habitats (breeding,
feeding, rearing, and haulout
areas)

IV.B.1.a(l), IV.B.1.b(1)
IV.B.1.a(3), IV.B.1.b(3)

IV.B.1l.a(4), IV.B.1.b(4)

IV.B.2.a(l), IV.B.2.b(1l)
Iv.B.2.a(3), 1IV.B.2.b(3)

IV.B.2.a(l), IV.B.2.b(4)

IV.B.3.a(l), IV.B.3.b(1l)
IV.B.3.a(3), IV.B.3.a(2)

IV.B.3.a(3), IV.B.3.a(4)
IV.B.3.b(2), IV.B.3.b(3)

IV.B.3.a(1)

IV.B.5.b(3)
IV.B.5.b(3)

IV.B.4.a(l), IV.B.4.b(1)
IV.B.4.a(2), IV.B.4.b(2)

IV.B.4.a(l), IV.B.4.b(3)



Table I-D-1
Major Scoping Issues

(Continued)
Issues Specific Concerns Discussion Location in
EIS (Section)
Bowhead and Gray Effects:
Whales from oil spills IV.B.5.b(1), IV.B.5.b(2),
IV.B.5.¢c(1)
from noise and other disturbance IV.B.5.b(1), IV.B.5.b(2),
(seismic activities, marine IV.B.5.c(1)
traffic, offshore drilling
operations, dredging, and
aircraft)
from discharges (drilling muds IV.B.5.b(1), IV.B.5.b(2),
and cuttings and formation IV.B.5.c(1)
waters)
on important habitats (feeding IV.B.5.b(1), IV.B.5.b(2),
and rearing areas) IV.B.5.c(1)
during spring and fall migrations IV.B.5.b(1), IV.B.5.b(2),
IV.B.5.c (1)
Caribou Effects:
of onshore pipelines IV.B.6.a(l), IV.B.6.a(3)
of roads and traffic IV.B.6.a(3), IV.B.6.a(2),
of noise and other disturbances IV.B.6.a(3)
(surface vehicles and aircraft)
Biologically Effects:
Sensitive from o0il spills IV.B.l.a(l), IV.B.1.b(1)
Areas from discharges (drilling muds IV.B.1.a(3), IV.B.1.b(3)
and cuttings and formation
waters)
from construction activities IV.B.l.a(4), IV.B.1.b(4)
SOCIOCULTURAL
ISSUES
Subsistence Effects:
Hunting and on subsistence resources IV.B.9.a(1l)
Fishing from losses of subsistence IV.B.9.a(l)
resources
of o0il spills contaminating IV.B.9.a(l)
Native foods
Socioeconomic Effects:
on local communities IV.B.8.a, IV.B.10.a
on Native employment IV.B.7.a, IV.B.8.a,
IV.B.10.a
on North Slope Borough (NSB) IV.B.11

planning efforts




Table I-D-1
Major Scoping Issues.
(Continued)

Issues Specific Concerns Discussion Location in
EIS (Section)
OTHER
MATTERS
0il Spills Effects:

0il-Spill-Risk
Analysis

Constraints on
Development

of oil-spill-response and -cleanup
capabilities in an open~water
environment, in broken-ice
conditions, on and under the
ice, and along coastal areas

0il-spill transport, parti-
cularly movement of oil through
the water column

of mitigating measures on oil-
spill-contingency plans and
oil-spill-~cleanup technology

Effects:
of lack of understanding and con-
fidence regarding the method~-
ology used to predict oil-spill
trajectories and estimates of
0il-spill risks

Effects:

of sea ice on offshore explor-
ation, development and produc-
tion, and transportation
facilities and operations

of other hazards (waves and
currents, especially during
storm surges, faults and
earthquakes, permafrost,
unstable seafloor sediments,
and shallow and hydrate gases
and erosion)

IV.A.2.c

IV.A.2.a

IV.A.2.c

IV.A.1.b, IV.A.l.c

IV.A.3.a

IV.A.3.Db
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be needed for exploration and development and production. Also, the effects
of offshore sand and gravel mining were discussed in the Proposed Arctic Sand
and Gravel Lease Sale FEIS (USDOI, MMS, Alaska OCS Region, 1983).

3. Mitigating Measures: Although there were not any new mitigating
measures suggested during the Sale 97 scoping process, the SOA supported at a
minimum the adoption of all the Stipulations and Information to Lessees
(ITL's) contained in the Sale 87 Notice of Sale (NOS). If adopted, the
potential mitigating measures addressed in this EIS should either reduce or
eliminate the potential effects on the environment caused by the proposed
action--these effects of the action are analyzed in Section IV. Measures not
directly affecting environmental protection are not part of the EIS but may be
included in the NOS after consideration and coordination with affected State
and local governments in accordance with Section 19 of the 0CS Lands Act, as
amended. Stipulations that are contained in the NOS will be included in
leases as noted. The mitigating measures considered as ITL's provide the
lease operators with notice of special concerns in or near the lease area.
These measures, however, are merely advisory in nature and in most cases carry
no specific requirements that the DOI will impose. DOI's authority relates to
operations actually conducted on the OCS. Regardless of their advisory
nature, these measures do provide positive mitigation by creating greater
awareness of these special concerns on the part of the operator(s).

4, Alternatives Suggested During the Scoping Process: The follow-
ing alternatives suggested during the scoping process were evaluated by MMS
staff to develop the proposed alternatives to be analyzed in the Sale 97 EIS.
The results of this evaluation are also shown below.

a. Delete Areas Used by Migrating Bowhead Whales, Marine
Mammals, Fishes, and Birds: Information obtained from scoping, MMS-sponsored
studies, and published sources was used to determine the Barrow, Kaktovik, and
Chukchi Deferral Areas: Figure I-1. Each of the deferral areas is deleted
from the proposed Sale 97 area to form three alternative sale areas identified
either by a Roman numeral or by a name that includes the deferral area. The
Barrow Deferral Area is deleted from the proposed Sale 97 area to form
Alternative IV, the Barrow Deferral Alternative; Alternative V, the Kaktovik
Deferral Alternative, does not 1include the Kaktovik Deferral Area; and
Alternative VI, the Chukchi Deferral Alternative, omits the Chukchi Deferral
Area. The alternatives are described in Section II.B.Z.

b. Delete Traditional Subsistence-Use Areas: Information ob-
tained from scoping, various studies, and published sources was used to
develop the Barrow and the Kaktovik Deferral Areas. These deferral alterna-
tives were suggested by the SOA, NSB, and the AEWC.

c. Delete Bowhead Whale-Feeding Areas: Information on bowhead
whale-~feeding areas acquired from scoping, MMS-sponsored studies, and publish-
ed sources was incorporated into the Barrow and Kaktovik Deferral Areas.
These deferral alternatives were suggested by the NSB, AEWC, and NOAA.

d. Delete the Chukchi Sea Shelf: The Chukchi Deferral Area
was part of the area deferred from leasing during the proposed Notice of Sale
phase for Sale 87. The Chukchi Sea shelf and the summer polar pack-ice edge
are important habitats. In general, fish, bird, and marine mammal abundances
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and distributions, physical 'pfoceSses, and environmental' hazards in ‘the'
Chukchi Sea are less well-known than they are in the Beaufort Sea.-'This~
deferral ‘alternative was suggested by NOAA : S

e. Delete Pack-Ice-Zone Tracts (Waters Deeper than 40 Meters):
Removal of blocks located in the pack-ice zone was recommended by NOAA because
of (1) ice hazards throughout the year, (2) the proposed use of exploratory
drilling technologies and procedures that had not been used:  previously in ‘the
Alaskan Beaufort Sea, and (3) the proximity of the bowhead whale-migration
routes in the pack-ice zone.

Deletion of the pack~ice zone was not analyzed as a separate alternative for
the following reasons: (1) About 40 blocks in waters 40 meters deep in the
Beaufort Sea have already been leased and several of these blocks, in the
eastern Beaufort Sea, border the 100-meter isobath; (2) in the Chukchi Sea,
blocks in waters deeper than 40 meters are included as part of the Chukchi
Deferral Area; (3) initially, it appears that the technologies and procedures
that will be used to drill exploration wells in waters deeper than 40 meters
will be the same as those proven by use in the Canadian Beaufort Sea; (4) the
adequacy of technology to operate in the pack-ice zone is more appropriately
evaluated on a site-specific basis when exploration plans are submitted in
accordance with Alaska 0OCS Region Orders Governing Oil and Gas Lease Opera-
tions (Order No. 2); and (5) the adoption of a seasonal drilling restriction
would reduce the risk of o0il spills affecting bowhead whales during their
spring and fall migrations.

f. Delete Disputed Tracts: The State of Alaska may request
deletion of the Sale 97 blocks where both the State and Federal Governments
claim jurisdiction if there is no agreement between the DOI and the SOA on
leasing and unitization. Resolution of this matter is beyond the scope of
this EIS and involves an agreement between the DOI and the SOA.

g. Delete Areas Around Biologically Sensitive Areas: The
deferral of areas around such biologically sensitive areas as Harrison Bay and
the Colville River Delta, Simpson Lagoon, the Stefansson Sound Boulder Patch
area, Thetis Island, and saltmarshes was recommended by the EPA. Deferral of
blocks adjacent to the Colville River Delta and Simpson Lagoon was analyzed in
the Sale 71 EIS. The EIS analyses indicated that the alternatives would have
essentially the same oil-spill-risk and disturbance effects on the biological
resources as would the leasing proposal. The proposed ITL on Information on
Areas of Special Biological and Cultural Sensitivity advises lessees of areas
of biological importance that should be considered when preparing their
oil-spill-contingency plans. Some of the blocks in and adjacent to the bio-
logically sensitive areas above already have been leased by the SOA and the
MMS.

h. Delay the Sale for At Least 3 Years: This alternative,
which was suggested by the NSB, recommends delay of the sale until much more
detailed information is available on the following: (1) areawide sea-ice

dynamics; (2) the refinement of the oil-spill-trajectory meodel; (3) the
importance of the waters between Barter Island and the Canadian border as a
bowhead whale-feeding area; (4) the area used by the bowheads during their
spring and fall migrations; (5) possible seaward displacement of the fall
bowhead migration by industrial noises; and (6) the influence of industrial
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noise, particularly seismic noise, on fall migrating and feeding bowheads.
The factors affecting sea-ice dynamics and bowhead whales are part of past and
present MMS-sponsored studies. Oil-spill trajectories presently are predicted
by an operational oil-spill-trajectory model. Major refinements to the model
have been completed, and no new studies are being planned. Further data would
be useful, but MMS has successfully used the existing data base in the past to
provide an adequate analysis of these factors. However, the effects of a
2-year delay are analyzed in Section IV.D.
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II. ALTERNATIVES INCLUDING THE PROPOSED ACTION

A. Resource Estimates and Basic Exploration, Production, and Transporta-
tion Assumptions for Effects Assessment :

¢

1. Resource Estimates: The conditional, economically recoverable
resource estimates in the Sale 97 area are reported by MMS for (1) a low
case--110 million barrels (MMbbls) of oil (Appendix G, Table G-1); (2) a mean
case--650 MMbbls of o0il (Table II-A-1; and Appendix G, Table G-2); and (3) a
high case--1,660 MMbbls of o0il (Appendix G, Table G-3). These estimates'are
conditional on the assumption that recoverable 01l resources are present in
the area. The marginal probability, estimated by MMS to be 0.69, indicates
there is about a 69-percent chance of recoverable o0il being present in the
unleased portion of the sale area. Sale 97 is the fourth OCS o0il. and gas
lease sale in the Beaufort Sea, and the petroleum resources from this sale
will be developed simultaneously with the resources from previous lease sales:
the Joint Federal and State of Alaska 0il and Gas Lease ‘Sale (Sale BF) (held
in Dec. 1979), Diapir Field Sale 71 (held in Oct. 1982), and the D1ap1r Field
Lease Offering (June 1984) (Sale 87, held in Aug. 1984).

The conditional, mean, economically recoverable resource estimates for blocks
leased as a result of Sales BF, 71, and 87 are reported by MMS to be 600
MMbbls of oil (Appendix G, Table G-4). The effects assessment for each of the
previous sales was based on oil- and gas-resource estimates for the entire
area being offered (Appendix G, Table G-8). However, these estimates were
revised to obtain an estimate of the amount of o0il that may be present only in
those blocks leased--600 MMbbls. The estimated level of activities associated
with the revised mean-case resource estimate forms the existing conditions for
the assessment of the environmental effects that may occur as a result of Sale
97.

Eleven exploration wells have already been drilled in Sales 71 and 87 leased
blocks and seven wells in the federally managed disputed blocks of Sale BF.
(Appendix G, Table G-9). The estimated level of activities and scheduling of
events for the exploration~drilling phase in the previous sale areas are shown
in Table II-A-1 and Appendix G, Table G-4.

It is assumed that natural gas will also be discovered but will not be eco-
nomical to produce for the foreseeable future (Cooke, 1985). Thus, the
effects of potential gas development and production on the environment are
discussed in Section IV.L, separate from the analysis of the effects of oil
development and production in Section IV.B.

The strategies used to explore, develop and produce, and transport the poten-
tial petroleum resources of the Beaufort Sea area will vary. They will depend
upon many factors, any number of which are unique to each leaseholder or
operator. Because of these variables and because of the uncertainties with
regard to the petroleum resources, there is no single development scenario.

The strategies and technologies that are described in the exploration, devel-
opment and production, and transportation scenarios, Sections II.A.2 through
4, represent only some of possible types of activities that might be used to
exploit the petroleum resources of the Beaufort Sea Planning Area. These
strategies are used to identify characteristic activities and areas where
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these activities may occur, but they do not represent a recommendation,
preference, or endorsement by the U.S. Department of the Interior. Alter~
native strategies and technologies are discussed in Section IV.A.3.

2. Activities Assoclated with Exploration--Mean-Case Resource
Estimate: The mean, economically recoverable o0il resources unleased in the
area are estimated to be 650 MMbbls of o0il. This estimate was used to for-
mulate the primary oil-development scenario for the Sale 97 area. Also, this
resource estimate is the one selected from the low-, mean-, and high-case
estimates because it (1) represents quantities of oil that are large enough to
be recoverable and (2) offers a reasonable chance for discovery and develop-
ment.

a. Timing of Activities: The level of activities and the
scheduling of events associated with the Sale 97 mean-case resource estimate
are shown in Table II-A-1 and Appendix G, Table G-2. Exploratory drilling is
estimated to begin in 1989, The first delineation well is expected to be
drilled in 1990 or during the second drilling season. The first discovery may
thus occur between the second or third year of the exploration-drilling phase.
Eleven exploration and four delineation wells may be drilled in the Sale 97
area; the drilling of these wells could be completed by 1994. The amount of
time required to drill and test each of the exploration or delineation wells
is estimated to average 90 days (Roberts, 1987).

The activities associated with Sale 97 are assumed to be a continuation of the
activities associated with previous Federal lease sales. Drilling of an
additional 35 exploration wells in the previdéus sale areas could continue
through 1990 (Table II-A-1 and Appendix G, Table G-2).

b. Exploration-Drilling Units: The types of units that may be
used to drill exploration and delineation wells in the Sale 97 area will
depend on (1) the water depth, (2) sea-ice conditions, (3) ice-resistant
capabilities of the units, and (4) availability of drilling units.

Drilling units that are capable of operating in water depths of less than 20
meters include (1) artificial islands, (2) ice islands, and (3) bottom-founded
mobile drilling units such as the Concrete Island Drilling System (CIDS) or
the Single Steel Drilling Caisson (SSDC). A total of 16 artificial islands
have been constructed in the Alaskan Beaufort Sea--12 in State of Alaska
waters and 4 in Federal waters. Two ice islands were used to drill 1 well in
State waters and another well in Federal waters. The CIDS has been used to
drill 3 wells in Federal waters. The SSDC has been used to drill several
exploration wells in the stamukhi zone in the Mackenzie Delta region of the
Canadian Beaufort Sea. In the Alaskan Beaufort Sea, the SSDC was used to
drill an explioration well in Harrison Bay in waters about 19 meters deep;
drilling occurred between September 23 and December 19, 1986. The artificial
islands and bottom-founded units can be used year-round but the ice islands
only from about midwinter to early spring.

Bottom-founded mobile units and floating units can also be used to drill wells
in waters deeper than 20 meters. Present-day bottom-founded mobile units that
are designed to operate year-round have been used in waters as deep as about
30 meters. With dicebreaker assistance, floating vessels, such as ice-
strengthened drillships or the Conical Drilling Unit (CDU), are capable of
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Table II-A-1

Summary of Basic Scenario Assumptions Regarding Estimated
0CS-Related Activities in the Beaufort Sea

SALE 97 MEAN CASEL/

PREVIOUS LEASE AREAS 2/

MEAN CASE BEAUFORT SEA SUMMARY
Number Number Tumber
PHASE or Time- or Time- or Time-
Facility or Event Amount Frame Amount Frame Amount Frame
EXPLORATION
Exploration and Delineation 1989-1994 1985-1990 1985-1994
Well Drilling
from Artificial Islands 1 2 3
from Bottom-Founded Mobile 14 33 47
Drilling Units, Floating
Drilling Units, Ice Islands
Total Drilling Muds and Cuttings
Drilling Muds--Tons 14,500 33,950 48,500
Cuttings--Tons 23,250 63,000 86,250
Shallow-Hazards Survey
Total Area Covered--km?2 345 805 1,150
Total Support Activities for
Exploration Phase
Helicopter Flights 1,350 3,150 4,500
DEVELOPMENT AND PRODUCTION
Workforce--Peak Year 2,190 1998
0il (way-Years)
Platforms="Installation 2 1998 2 1992 4 1992&1998
Production & Service Well Drilling 39 1998-1999 36 1992-1993 75 1992-1999
Production 4/ 4/
Total--MMbbls— 650 2000-2018 600 1993-2011 - 1993-2018
Peak 2001-2006 1994-1999
Yearly--MMbbls 55 50 105
Daily--Barrels 150,000 137,000 287,000
Total Drilling Muds and Cuttings
Drilling Muds Disposed--Tons 3,003 2,772 5,775
Cuttings-~Tons 62,400 66,000 128,400
Shallow~Hazards Survey
Total Area Covered--km2 184 184 368
Total Support Activities for
Development Phase
Helicopter Flights 1,755 1,620 3,375
TRANSPORTATION
Oil Pipelines
Installation 1998-1999 1990-1992
Offshore Length--km 160 200 360
Onshore Length--g? 160 200 360
Road Length=-~km - 160 200 360
Offshore Areg/Disturbed
(hectares)= 2,370 2,082 4,432
oL sprrLs?/
Assumed for Analysis 21,000 bbls 1 3 24%5
0 1=

Assumed for Analysist 2100,000 bb§7 0
Assumed for Analysis <1,000 bbls=

Exploration
Number of Spills 23
Total 0il--bbls 6
Production
Number of Spills 172

Total 0il--bbls 758




1/ Based on Appendix G, Table 2,

2/ Based on’ Appendix G Table &,

3/ Facility or facilities are assumed to operate from time of installation until cessation of production,

L/ The mean-case resource estimates for Sale 97 and previous lease sales occur at different percentiles;
thus, they should not be added to obtain statistically valid estimates of oil in the entire Beaufort
Sea area.

5/ The numbers of kilometers of road associated with the onshore portion of the pipeline is estimated to
T equal the length of the onshore pipeline. Road construction will occur at about the same time as the
pipeline is installed. .

6/ See Appendix G, Table 12, for assumptions.
7/ See Table IV- 3.

E/ The number of oil spills for the Beaufort Sea Summary also includes the predicted spills associated

with Sale 109 (Chukchi Sea), Sale 124 (Beaufort Sea), and Canadian Beaufort Sea 0il development,
9/ Section IV.A.1.b,




operating in limited sea-ice conditions. The Canmar II, an ice-strengthened
drillship, has been used to drill 3 exploration wells in the eastern part of
the Alaskan Beaufort Sea; the wells were drilled during the 1985 and 1986
summer/fall drilling seasons. The drillships can be used in waters as deep as
300 meters and the CDU in waters as deep as 180 meters.

For the purpose of the exploration scenario, it is assumed that one artificial
island will be constructed during the open-water period in the Sale 97 area
and two additional artificial islands will be constructed during the winter in
the previous-lease-sale areas. The three islands would be constructed in
waters about 15 meters deep with material mined from onshore ground deposits.
Hence, the islands would most likely be constructed east of Cape Halkett
because of an apparent shortage of onshore gravel west of the Colville River
(Schlegel and Mahmood, 1985). The characteristics of the islands are shown in
Appendix G, Table G-10.

Construction of the Sale 97 island during the open-water period was selected
because it would allow an analysis of the environmental effects of one aspect
of constructing artificial islands with dredges--that of dumping material from
a barge. Furthermore, changes in ice conditions could result in barges
replacing trucks as the anticipated method of transporting gravel to build or
complete an island. Most of the artificial islands in the Alaskan Beaufort
Sea have been constructed during the winter with trucks hauling gravel over
ice roads. However, three islands, including Mukluk, have utilized barges as
part of the gravel-transportation system. Construction of the Sale 97 island
would require about 645,000 cubic meters of gravel and take 25 to 30 days,
assuming a barging rate of 24,000 cubic meters per day and 20-percent downtime
(Roberts, 1987).

It is anticipated that drilling units capable of operating in the deeper
waters of the sale area will be more extensively used than they have been in
the past. A preliminary estimate shows that 90 to 95 percent of the Sale 97
blocks lie in waters deeper than 20 meters; only about 40 percent of the
previously leased blocks lie in waters deeper than 20 meters (Roberts, 1987).
For Sale 97, it is estimated that 14 exploration and delineation wells (93% of
the estimated 15 wells) will be drilled from bottom-founded mobile and float-
ing drilling units.

Although most of the sale-area blocks lie in waters deeper than 20 meters, it
is estimated that the 33 wells in the previous-sale areas will also be drilled
from bottom-founded mobile and floating drilling units. Because most of the
previously leased blocks lie in waters shallower than 20 meters, bottom-
founded mobile drilling units probably will be more widely used than the
floating units. Also, some of the wells in the shallower waters may be
drilled from ice islands instead of the bottom-founded mobile units.

C. Shallow-Hazards Seismic Activity: In support of the
proposed exploration and production activities, the lessee/operator is re-
quired to conduct surveys of sufficient detail to define shallow hazards or
the absence thereof; these surveys should incorporate seismic profiling. The
projected level of seismic activity is based upon the nature and extent of the
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surveys that may be required (Notice to Lessees [NTL] 83-5, Minimum Require-.
ments, Shallow Hazards Survey) and the predicted number of wells drilled.
Seismic surveys of the exploration-/delineation-well sites would be conducted
in the ice-free seasons during the years of the exploration phase. The total
seismic activity in the Sale 97 area is estimated to take 30 days and cover
963 seismic-line kilometers in 15 areas that total 345 square kilometers. The
total seismic activity in the previous lease areas is estimated to take 70
days and cover 2,247 line kilometers in 35 areas that total 805 square kilo-
meters. (The assumptions used to determine the amount of seismic activity are
shown in Appendix G, Table G-11.)

d. Drilling Muds and Cuttings: Approximately 970 tons of dry
solids will be used in the drilling muds for each exploration and delineation
well drilled in the Sale 97 area and the previously leased areas. Also, each
Sale 97 well is expected to produce approximately 1,550 tons (dry weight) of-
drill cuttings and each previous lease-sale well 1,800 tons. The disposal of
these materials will be, primarily, at the drilling site under conditions
prescribed by the Environmental Protection Agency's (EPA's) pollutant-
discharge permit (see Rathbun, 1986; Clean Water Act, as amended).

e. Support and Logistic Functions: Offshore exploration-
drilling operations in the Sale 97 area will require onshore support
facilities. Where possible, existing facilities would be used or upgraded. .
The onshore facilities would have to provide: (1) a staging area for con-
struction equipment, drilling equipment, and supplies; (2) a transfer point
for drilling and construction personnel; (3) a harbor to serve as a base for
vessels required to support offshore operations; and (4) an airfield for
fixed-wing aircraft and helicopters (Han-Padron, 1985).

Also, existing systems would be utilized to transport equipment, material,
supplies, and personnel. The description of North Slope Transportation
Systems as contained in Section III1.D.2 of the 87 FEIS (USDOI, MMS, 1984a) is
incorporated by reference; a summary of this description follows.

The NSB is linked to interior Alaska by the Dalton Highway. Use of the Haul
Road north of Dietrich Camp is restricted to commercial carriers. The Annual
Average Daily Vehicle Traffic (AADT) vehicle counts in the past few years have
been at or below 100 AADT; this is well below the estimated capacity of 175 to
550 AADT. Regional surface transportation is accomplished via gravel roads
within and between unitized oil fields and through an extensive system of
tralls, river drainages, and ice roads.

Barges transport most heavy and bulky cargo associated with petroleum-related -
activities in the Borough (Maynard-Partch/Woodward Clyde Consultants, 1983a).
Prudhoe Bay has three barge docks--one at the east dock and two at the west
dock. Oliktok dock was constructed in 1982 to expedite shipping to Kuparuk
Field. Barge traffic in support of continued development on the North Slope
of Alaska has ranged from a low of 2 barges in 1979 to a high of 26 in 1983
and 1986, Typically, 10 to 15 barges per year have been in the sealift.
During the initial development of the Prudhoe Bay Unit in 1975, 48 barges were
used.  With the new generation of barges, an equivalent tonnage could be
shipped on 32 barges (Louis Berger and Associates, 1984).
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Air transportation is the primary means of travel into the Borough. All
public airstrips, except those at Barrow and Deadhorse, are gravel. Upgrading
of local roads and airports has occurred continuously through the North Slope
Borough Capital Improvements Program (CIP).

Personnel and routine supplies and materials are expected to be transported to
the drilling units from the support base by helicopters; these helicopters
would be certified for instrument flight. The number of helicopter trips
flown in support of exploration- and delineation-well drilling in the Sale 97
area 1is estimated to range from about 90 in the years when only 1 well is
expected to be drilled to 270 in the years from 1990 through 1993, when 3
wells could be drilled in each year. These estimates are based on the assump-
tions that, for each well, there will be 1 flight for each day of drilling
and, as noted previously, the time required to drill and test a well is about
90 days. During the period from 1989 to 1994, the total number of helicopter
flights supporting drilling operations is estimated to be 1,350.

To support drilling in previously leased tracts, the number of helicopter
flights is estimated to range from 270 to 630 per year. The total number of
flights between 1985 and 1990 is estimated to be 3,150.

The number of required support vessels for each drilling unit will depend, ‘at
least in part, on the type and characteristics of the unit and the sea-ice
conditions. If there are drilling operations during the open-water season,
MMS requires the operator to maintain an emergency standby vessel within the
immediate vicinity of the drilling unit. (Immediate vicinity is defined as
being within 5 miles or a 20-minute steaming distance of the unit, whichever
is less.) The primary reason for this requirement is to ensure evacuation of
personnel in the event of an emergency, but the standby vessel also could
assist in the deployment of the oil boom in the event of an oil spill,
Depending on ice conditions, two or more icebreaking vessels may be requlred
to perform ice~management tasks for the floating units.

f. Personmnel: Estimates on the number of work-months of:
direct OCS employment for each unit of work during the exploration phase are
given in Appendix I, Table I-1. The projected number of units for the explo-
ration phase of the proposal is given in Appendix I, Table I-1l.

3. Activities Associated with Development and Production--Mean-Case
Resource Estimate: It is assumed that the oil resources from the previous
lease sales and Sale 97 will be developed simultaneously. The discovery of
economically recoverable oil in the previous-lease-sale tracts would initiate
the process to plan, design, and construct the production platforms, support
facilities, and transportation infrastructure for petroleum exploitation in
the Federal waters of the Beaufort Sea.

Work on offshore and onshore production and transportation facilities would
not begin until the engineering and economic assessments of the potential
reservoirs have been completed and the conditions of all the permits have been
evaluated. The initial discovery of previous-sale o0il is projected to occur
in the second or third year of the lease; the first delineation well is
projected to be drilled in 1990. The first oil discovery in the Sale 97
leased blocks could be in 1990.
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a., Timing of Activities: As noted in Table II-A-l, instal-
lation of the production platforms in previous-lease-sale tracts could begin
in 1993. Construction of a production platform is predicted to begin about 2
or 3 years before installation; fabrication of these platforms would take
place outside Alaska. Drilling of the production and service wells is
expected to take place from 1992 through 1993. Production of oil from
previous~lease-sale tracts is estimated to begin .in 1993, peak from 1994
through 1999, and continue through 2011,

Sale 97 o0il would be produced from two platforms installed in 1998. It is
estimated that a total of 39 wells would be drilled from these two platforms.
Production of Sale 97 oil is forecast to begin in 2000, peak from 2001 through
2006, and continue through 2018. Many of the tracts in the Beaufort Sea that
may be leased as a result of Sale 97 could be potential drainage tracts
(UsSDOI, MMS, 1985c). (A drainage tract is an offshore tract contiguous to
producing tracts whose subsurface geologic structure is a continuation of the
producing area and therefore more or less valuable as a source of additional
oil or gas.) Thus, some Sale 97 o0il could be produced as a result of dis~
coveries made in tracts leased during previous sales.

Shallow-hazards seismic surveys will also be conducted in support of develop-
ment and production activities. Since the size of the individual prospects is
unknown, it is assumed that block-wide surveys will be conducted for all the
production platforms in both the Sale 97 area and previous-lease-sale areas.
(For other assumptions, see Appendix G, Table G-11.) The total seismic
activity associated with platform installation in both the Sale 97 area and
the previously leased areas is estimated to take 14 days and cover 604 line
kilometers in two areas that total 184 square kilometers. Individual platform
sites may be surveyed several years prior to installation of the platforms;
surveys would be conducted during the ice-free period.

Drilling of the production and service wells in both the Sale 97 area and the
previous~lease-sale areas would result in a net average disposal of 77 tons
(dry weight) of drilling mud for each well. (Mud used in drilling production
and service wells 1is assumed to be recycled through each subsequent well
drilled on a particular platform.) Also, each well in the Sale 97 area is
expected to produce approximately 1,650 tons (dry weight) of drill cuttings
and, for the previous-sale areas, 1,850. The disposal of the drilling muds
and cuttings would be in acqcordance with approved EPA National Pollutant
Discharge Elimination System (NPDES) permits for development-well drilling;
muds and cuttings also may be transported to shore and disposed at approved
sites. The amount of time required to drill and complete each production or
service well is estimated to average 45 days.

b. - Production Platforms: If commercial discoveries are made
in the Sale 97 area, the hydrocarbons would be produced from platforms instal-
led on the seafloor. Depending on the water depth, seafloor conditions, ice
conditions, and size of the reservoir, several types of platforms could be
used.

Artificial and caisson~retained islands may be used as production platforms in
the shallower parts of the Beaufort Sea. To accommodate multiple wells,
production equipment, and drilling rigs, these platforms would be larger than
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the islands used for exploratory drilling. Two artificial islands have been
constructed in State of Alaska waters to produce o0il from the Endicott
Reservoir (USDOD, U.S. Army COE, 1984). See Appendix B for a description of
the Endicott Development Project.

Concepts are also being developed for Arctic production platforms that are
based on monolithic, multi-sided concrete or steel structures or large
monopod-/monocone-type structures. A variety of steels are available for
construction use in low-temperature environments; and concrete has been used
to construct many different types of structures that resist seawater, ice, and
freeze~-thaw cycles. The platforms would be constructed and outfitted in
ice~free harbors outside of Alaska. After staging, the platforms would be
moved to the production site, where installation would be completed during the
open-water season.

The production platforms for Sale 97 and previous-lease-sale areas are assumed
to be located in four general areas of the Beaufort Sea Planning Area. These
assumptions have been made to evaluate the effects of pipeline construction
and operation, even though predicting the locations of future oil fields is
extremely uncertain.

For the Sale 97 development and production scenarios, one of the production
platforms is assumed to be located about 40 kilometers north of Oliktok'Point
and the other in the Chukchi Sea about 120 kilometers north of Point Belcher.
One of the production platforms in the previously leased sale areas is assumed
to be located about 130 kilometers north and east of Bullen Point. The Sale
87 leased tracts in the eastern Beaufort Sea lie between 25 and 235 kilometers
north and east of Point Bullen; the mid-distance for this range is about 130
kilometers. The second platform used to produce oil from tracts leased in
previous sales is assumed to be located about 70 kilometers west of Cape
Halkett.

c. Associated Activities: For the purpose of this scenario,
it i1s assumed that the infrastructure at Prudhoe Bay will be used to support
major construction and operation activities for the development and production
and transportation of crude oil. TIf development were to occur in the Chukchi
Sea as a result of Beaufort or Chukchi Sea Planning Area lease sales, a
support base adjacent to or near the northeastern part of the Chukchi Sea may
be developed.

The number of helicopter flights to be flown in support of the drilling’of
production and service wells in the Sale 97 area is estimated to be 540 during
1998 and 1,215 in 1999. These estimates are based on the assumption that
there will be one flight for each day of drilling; the time required to drill
and complete a production and service well is estimated to be about 45 days.
In 1998, 12 wells are predicted to be drilled; in 1999, 27 wells (Table
II-A-1). The number of flights to be flown in the previously leased areas is
estimated to be 270 in 1992 and 1,350 in 1993. "

d. Personnel: Estimates on the number of work-months of
direct OCS employment for each unit of work during the development and produc-
tion phase are given in Appendix I, Table I-1. The projected number of units
for the development and production phase of the proposal is given Appendix I,
Table I-1.
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4, Activities Associated with 011 Transportation (Pipelines)--
Mean-Case’ Resource Estimate: The purpose of the pipeline-transportation
scenario is to identify a range of activities and a variety of locations to
analyze the effects that construction and operation of pipelines would have on
the environment; the purpose is not to identify future pipeline routes.

Pipelines would be used to transfer the oil from the production platforms to
TAP Pump Stations 1 or 3. The amount of pipeline required is estimated to be
about 320 kilometers for the Sale 97 area and 400 kilometers for previous-sale
areas. It is assumed that one-half of the pipelines in both the previous-sale
areas and the Sale 97 area lie offshore and the other half onshore. Installa-
tion of the pipelines for the Sale 97 leases is expected to begin in 1998 and
continue through 1999. Pipelines for previously leased tracts would be
installed from 1990 through 1992.

Offshore pipelines can be laid during the open-water period by a variety of
existing pipelaying techniques. These methods include laying pipe from a
conventional lay or reel barge or by bottom or surface tows. Most present-day
techniques for laying marine pipe were developed in an ice-free environment.
Only the ice in the landfast zone may be thick and stable enough to support
the equipment used to lay pipe in the winter. Short pipelines and shallow-
water sections of longer pipelines will probably be installed by the bottom-
pull method.

Pipelines would be buried in trenches to prevent damage by the keels of
drifting ice masses and current scouring. The trenches may be excavated by
cutter-suction dredges or mechanical plows (Han-Padron, 1985). Cutter-suction
dredges are more efficient than plows for deep-trenching in a variety of
soils. However, because existing cutter-suction dredges are limited to
dredging depths of 30 meters and have forward speeds that are too slow for the
short open-water season in the sale areas, specially designed new equipment
will be required (Han-Padron, 1985).

Design studies indicate that trenches as deep as 1 to 2 meters can be cut by a
single pass of a large mechanical plow but that cutting trenches deeper than 2
meters will probably require multiple passes (Brown and Palmer, 1985). 1In the
Beaufort Sea, Brown and Palmer (1985) estimate that trenching to a depth of 1
meter can be done at an average rate of 4.8 kilometers per day.

The amount of time it might take to cut the pipeline trenches in the sale
areas can be estimated (1) from the pipeline length and trench-depth data
shown in Appendix G, Table G-12, and (2) by assuming an average trenching rate
of 4.8 kilometers per day and that each meter of trench depth will require a
separate pass of the plow (i.e., a 3-meter-deep trench will require three
passes). Based on these assumptions, pipeline trenching in the previous
lease~sale areas 1is estimated to take about 144 days and in the Sale 97 area
about 164 days. These estimates do not include plow deployment or recovery
times. Neither do they include downtime due to mechanical problems or adverse
weather or ice conditions. Trenching will probably be done during the open-
water period. The relatively short period of time in the summer and early
fall when the amount of sea-ice cover is less than 50 percent indicates that
some of the trenching may have to be done in the presence of ice and that
trenching and pipelaying may thus require more seasons than are estimated in
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Table II-A-1. However, as experience in other areas increases, plowing or
dredging systems may be developed that can cut trenches more rapidly or deeper
on a single pass, or both.

The hypothetical pipeline 1locations for this scenario involve a number of
assumptions. Although estimates are given for the total length of both
offshore and onshore segments of pipelines for Sale 97 and previous lease
sales (Table II-A-~}1), many factors, including the potential locations of the
offshore production platforms, are unknown. One of the assumptions is that,
to the extent possible, marine pipelines would take the most direct route from
the production platforms to the shore. As discussed below, possible offshore
trunk-pipeline routes and landfalls include those suggested in the FEIS's for
Sale 71 (USDOI, BIM, 1982) and Sale 87 (USDOI, MMS, 1984a). Furthermore, in
order to work within the pipeline-length estimates shown in Table II-A-1, it
is assumed that the pipelines in this scenario will join with existing,
proposed, or hypothetical pipelines connected to TAP,.

For Sale 97, the pipeline from the platform north of Oliktok Point would be
about 40 kilometers long and cross the shore at or mnear Oliktok Point
(Appendix B, Figure B-1), The onshore segment of the pipeline would be about
20 kilometers long and connect to the Kuparuk Pipeline; the pipeline could
also run parallel to the Kuparuk Pipeline to TAP Pump Station 1.

The second Sale 97 pipeline is estimated to be in the Chukchi Sea and origi-~
nate from a platform located about 120 kilometers north of Point Belcher.
This point, located just south of Peard Bay, is considered to be the landfall.
From Point Belcher, the pipeline would trend southeast and connect with a
pipeline across the southern part of the National Petroleum Reserve-Alaska
(NPR-A); the pipeline would connect with TAP at Pump Station 3 (Graphic 6).
The length of the onshore segment of the Chukchi Pipeline is estimated to be
about 140 kilometers. To justify a pipeline across the southern part of
NPR-A, it is assumed o0il is also discovered in the Chukchi Sea Planning Area
(proposed OCS Sale 109), in the southern part of NPR-A, or both.,

Bullen Point, located west of the Canning River, was selected as a possible
landfall for a pipeline carrying oil from the Sale 87 leased tracts in the
eastern part of the planning area. If there are any production platforms
installed north of the Arctic National Wildlife Refuge (ANWR), the pipeline
connecting the platforms to the mainland would be routed offshore until a
shoreline-crossing site west of the ANWR is reached. Current regulations
pertaining to petroleum exploitation in the ANWR prevent the use of pipelines
in the refuge. The Sale 87 leased tracts in the eastern Beaufort Sea lie
between 25 and 235 kilometers north and east of Bullen Point; the mid-distance
for this range is about 130 kilometers. Most of the tracts lie north of the
ANWR. From Bullen Point, the pipeline could connect with TAP Pump Station
l--a distance of about 90 kilometers. The pipeline from Bullen Point could
also connect with the Endicott Pipeline.

The second platform used to produce oil from tracts leased in previous sales
is hypothesized to be located west of Cape Halkett, The trunk pipeline from
this platform to the shore would be about 70 kilometers long and cross the
shore in the vicinity of Camp Lonely. The onshore segment of the pipeline is
assumed to be about 100 kilometers long. Given these conditions, this pipe-
line would have to connect with an existing line to TAP across the northern
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part of NPR-A. (Pipeline routing within the NPR-A 'may be restricted in
certain areas. These areas have been designated as Speclal Areas by the
Secretary of the Interior because of their significant subsistence, recrea-
tional, and fish and wildlife values [USDOI, BLM, 1985]; these areas are the
Teshekpuk Lake, Utukok Uplands, and Colville River.) :

The FEIS on oil and gas leasing in the NPR-A has  evaluated a number of poten-
tial pipeline routes from hypothetical fields to TAP (USDOI, BLM, 1983).
These include routes beginning (1) east of Teshekpuk Lake; (2) -on the penjnsu-
la separating Dease Inlet, Admiralty Bay, and Smith Bay; and (3) in the
southern part of NPR-A, Pipelines in the northern part of the reserve would
join TAP at Pump Station 1, while those in the southern part would join TAP at
Pump Station 3. : : : ‘ : »

To estimate the seafloor area that would be disturbed because of the .trenching
operation, it is assumed that (1) one of the Sale 97 production platforms
would be located in waters 30 meters deep and the other in waters 40 meters
deep, and (2) the two platforms in previous-sale areas would be located in
waters 20 meters deep and 40 meters deep. The total area disturbed by trench-
ing is estimated to be 2,370 hectares in the Sale 97 area and 2,082 hectares
in the previous-sale areas. The assumptions used to estimate the amount of
disturbed area are shown in the Appendix G, Table G-12. '

Shallow-hazards surveys are also required along offshore—plpellne routes. The
total length of offshore pipelines is estimated to be 160 kilometers for the
Sale 97 area and 200 kilometers for the previously leased areas. However,
specific requirements for pipeline shallow—hazards surveys in the Alaska 0CS
Region have not been drafted.

It is assumed that the onshore segments of the pipelines will be elevated or
buried in a manner similar to other pipelines in Alaska's North Slope Region;
these include TAP and the Kuparuk Pipeline.  There is considerable experience
in the construction and operation of onshore pipelines in the Arctic; it will
be used to construct and operate the onshore segments of pipeline carrying
Beaufort Sea oil.

5. Activities Associated with the Low-Case and the High-~Case
Resource Estimates: As described in Sections II.A.2 ‘through II.A.4, the
scenarios for Sale 97 are based on the discovery of 650 MMbbls .of oil~--the
estimated conditional, mean, economically -recoverable resources unleased in
the area—-and simultaneous development with the economically recoverable
petroleum discovered in the tracts leased in - previous sales.
Alternative-resource estimates are less than or more than mean-case estimates.
Regardless of the resource estimate, the technologies -for exploration,
development, and transportation would remain the same as described in the
previous sections. Differences would be evident, however, in the level of
activities and the timing of events. (See Appendix E, Summary of Minimum and
Maximum Effects, for a more detailed discussion of the scenarios associated
with the low- and high-case resource estimates and for analyses of these two
cases.)

If the amount of oil discovered were less than the conditional mean-case
resource estimate, the activity levels described for the mean case would be
reduced. The discovery of a considerably smaller amount of oil and gas 1is
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represented by the low-case resource estimate of 110 MMbbls of oil (Appendix
G, Table G-1). The quantity of oil represented by the low case may be too
small to permit economical recovery until sometime in the future. In that
event, only activities associated with the exploration phase would be under-
taken. Because future recovery of low-case resources may depend on advances
in technology and changes in economics, a considerable time interval might
exist between exploration and the beginning of development and production.

Activities associated with discovery of a relatively large quantity of oil and
gas in the Sale 97 area are represented by the high-case resource estimate of
1,660 MMbbls of oil (Appendix G, Table G-3). Activity levels for the high
case would be greater than those for the mean case. For the high-case
resource estimate: (1) 38 exploration and delineation wells would be drilled
(15 for the mean-case estimate [MCE]), (2) 6 production platforms installed (2
MCE), (3) 101 production and service wells drilled (39 MCE), (4) 480 kilo-
meters of pipeline laid (320 MCE), and (5) 1,660 MMbbls of oil produced (650
MMbbls MCE). Also for the high case, production-platform installation,
production and service-well drilling, and pipeline installation each would
take 1 year longer than for the mean case and would begin 1 year earlier.

6. Scenarios for Alternatives IV, V, and VI: Like the scenarios
for Alternative I, the scenarios for Alternatives IV, V, and VI are based on
the resource estimates for each alternative. These figures represent the
conditional, mean, economically recoverable o0il estimated to be present in a
Sale 97 area that has been modified by deleting each of the deferral areas
shown in Figure I-1. The alternative configurations for the sale area are
defined by deleting from the Sale 97 area either (1) the Barrow Deferral Area
to form Alternative IV--the Barrow Deferral Alternative, (2) the Kaktovik
Deferral Area to form Alternative V--the Kaktovik Deferral Alternative, or (3)
the Chukchi Deferral Area to form Alternative VI--the Chukchi Deferral
Alternative. The mean-case oil-resource estimates are reported by MMS for (1)
Alternative IV to be 630 MMbbls (Appendix G, Table G-5), (2) Alternative V to
be 560 MMbbls (Appendix G, Table G-6), and (3) Alternative VI to be 620 MMbbls
(Appendix G, Table G-7).

A comparison of the resource estimates, timing of events, and level of activ-
ities for Alternatives I, IV, V, and VI is shown in Table II-A-2. The timing
of events in the scenarios for each of the four alternatives 1s predicted to
be the same. Except for the amount of oil that may be produced and slight
differences in the number of production and service wells that may be drilled,
the level of other activities for the four alternatives is estimated to be the
same. Thus, the basic exploration, development and production, apd transpor-
tation scenarios for Alternatives IV, V, and VI would be the same as they are
for Alternative I as described in Sections II.A.1 through II.A.4 and sum-
marized in Table II.A.1l.

B. Description of the Proposal and Alternatives

1. Alternative I - Proposal:

a. Description of the Proposal: The proposed action would
offer about 3,516 blocks (approximately 7.83 million hectares or 19.37 million
acres) of the Beaufort Sea Planning Area for leasing; this is the unleased
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Table II-A-2
Summary and Comparison of Basic Scenario Assumptions for
the Mean-Case Resource Estimate for Alternatives I, IV, V, and VI

Alternative 1 /

Alternative IV

Alternative V

Alternative VI

Proposal = Barrow Kaktovik Chukchi
Deferral / Deferral 3/ Deferral /
Alternative— Alternative= Alternative—
Mean-Case Resource Estimate (MMbbls) 650 630 560 620
EXPLORATION
Exploration and Delineation Wells 15 15 15 15
Drilling Period 1989 - 1994 1989 - 1994 1989 - 1994 1989 - 1994
DEVELOPMENT AND PRODUCTION
Platforms 2 2 2 2
Installation 1998 1998 1998 1998
Production and Service Wells 39 38 34 38
Drilling Period 1998 - 1999 1998 - 1999 1998 - 1999 1998 - 1999
Production
Start 2000 2000 2000 2000
Peak 2001 - 2006 2001 - 2006 2001 - 2006 2001 - 2006
Rate (MMbbls/Year) 55 53 47 52
End 2018 2018 2018 2018
TRANSPORTATION
0il Pipeline (Offshore/Onshore)
Kilometers 160/160 160/160 160/160 160/160
.~ Installation 1998 - 1999 1998 - 1999 1998 - 1999 1998 - 1999

/ Appendix G, Table G-2.
/ Appendix G, Table G-5.
/ Appendix G, Table G-6.
/ Appendix G, Table G-7.




part of the planning area that has been identified for further study. The
study area consists of approximately 8.58 million hectares (approximately
21.21 million acres) of Outer Continental Shelf (OCS) lands located in the
Beaufort and Chukchi Seas and comprises 3,930 blocks. Approximately 414 whole
and partial blocks in the study area covering about 0.75 million hectares
(about 1.84 million acres) are currently under lease as a result of previous
Beaufort Sea Planning Area o0il and gas lease sales. Lease relinquishments
received and approved by MMS prior to issuance of the NOS may result in
additional areas being included in the proposal. The blocks that comprise the
proposed action are located about 5 to 260 kilometers offshore in water depths
that range from about 2 meters to about 1,000 meters. The MMS has estimated
that the conditional, mean, economically recoverable resources for the pro-
posal are 650 MMbbls of petroleum. Natural gas also may be discovered and,
although it will not be economical to produce for the foreseeable future, the
effects of gas exploitatipn are discussed in Section IV.L.

b. Mitigating Measures That Are Part of the Proposed Action:
Laws, regulations, and orders that provide mitigation are considered part of
the proposal. Examples include the 0CS Lands Act, which grants broad author-
ity to the Secretary of the Interior to control lease operations; the Alaska
0CS Orders; the Fisherman's Contingency Fund; and the Offshore 0il Pollution
Compensation Fund. Incorporated by reference and summarized in Section I.C
are: OCS Report MMS 86-0003, Legal Mandates and Federal Regulatory Responsi-
bilities for the Alaska Outer Continental Shelf (Rathbun, 1986), and Reference
Paper No. 83-1, Federal and State Coastal Management Programs (McCrea, 1983).
Also incorporated by reference are the Alaska OCS Orders published in the
Federal Register on October 22, 1982, at 47 FR 47180. OCS Orders describe in
detail requirements and specifications for oil and gas operations, including
the requirement to use the best available and safest technologies (BAST).
Permit requirements, engineering criteria, testing procedures, and information
requirements also are outlined. These requirements are developed and adminis-
tered by the MMS. The mitigating effect of these measures has been factored
into the environmental effects analysis.

c. Potential Mitigating Measures: The following measures are
considered to help reduce or eliminate effects identified in Section IV. A
Secretarial decision on these mitigating measures has not occurred; they are
noted here as potential measures that could further mitigate the effects of
this proposed lease sale. The Secretary has imposed similar measures in
previous Federal oil and gas lease sales. If any of these measures are
adopted, they will appear in the Notice of Sale. The analysis in this EIS
does not assume that the following mitigating measures are in place; however,
they are evaluated in the discussions of the effectiveness of stipulations or
ITL's that follow each of the potential measures.

(1) Potential Stipulations: The following stipulations
will be considered for Beaufort Sea Sale 97:

No. 1 - Protection of Archaeological Resources
No. 2 - Orientation Program
No. 3 - Protection of Biological Resources
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No. 4 - Seasonal Drilling Restriction for Protection of Bowhead
Whales from Potential Effects of 0il Spills
No. 5 - Transportation of Hydrocarbons

Stipulation No. l--Protection of Archaeological Resources

(a) "Archaeological resources" means any prehistoric or historic
district, site, building, structure, or object (including ship-
wrecks); such term includes artifacts, records, and remains which
are related to such a district, site, building, structure, or
object. (Section 301(5), National Historic Preservation Act, as
amended, 16 U.S.C. 470w(5)). ‘'Operations'" means any drilling,
mining, or construction, or placement of any structure for explora-
tion, development, or production of the lease.

(b) If the Regional Supervisor, Field Operations (RSFO), believes
an archaeological resource may exist in the lease area, the RSFO
will notify the lessee in writing. The lessee shall then comply
with subparagraphs (1) through (3).

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

(2) If the evidence suggests that an archaeological resource
may be present, the lessee shall either:

(i) Locate the site of any operation so as not to ad-
versely affect the area where the archaeological resource
may be; or

(1i) Establish to the satisfaction of the RSFO that an
archaeological resource does not exist or will not be
adversely affected by operations. This shall be done by
further archaedlogical investigation, conducted by an
archaeologist and a geophysicist, using survey equipment
and techniques deemed necessary by the RSFO. A report on
the investigation shall be submitted to the RSFO for
review.

(3) TIf the RSFO determines that an archaeological resource is
likely to be present in the lease area and may be adversely
affected by operations, he will notify the lessee immediately.
The lessee shall take no action that may adversely affect the
archaeological resource until the RSFO has told the lessee how
to protect it.
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(¢) If the lessee discovers any archaeological 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 archaeological resource until the
RSFO has told the lessee how to protect it.

Purpose of Stipulation No. l: The purpose of this measure, which would apply
to all lease blocks, 1is to protect prehistoric and historic archaeological
resources that are known or may be discovered in a lease area by surveying
prior to any petroleum-industry activities that would disturb the area. It
would also protect historic resources such as shipwrecks if these are detected
on the lease blocks. The January 1983 MMS Archaeological Analysis, Proposed
Lease Sale No. 87, Beaufort and Northeast Chukchi Seas Offshore Areas,
Appendix H, concludes that the zone to 20 meters offshore is extensively
ice-gouged and would eliminate any chance of prehistoric-site survival.

A stipulation for protection of archaeological resources has appeared in the
Notices of Sale for all Federal lease sales offshore Alaska.

Effectiveness of Stipulation No. l: Stipulation No. 1 provides a positive
method to determine if archaeological resources are present in the lease area
prior to the start of any operations associated with petroleum—industry
activities and ways to develop effective measures to protect known archaeo-
logical resources. Therefore, the effects of industry operations on
archaeological resources would be reduced from MINOR to NEGLIGIBLE with the
adoption of this 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 ori-
entation program for all personnel involved in exploration or
development 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 archaeological and bio-
logical resources and habitats 1including endangered species,
fisheries, bird colonies, and marine mammals, and to ensure that
personnel understand the importance of not disturbing archaeological
resources and of avoidance and nonharassment of wildlife resources.
The program shall 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. The
orientation program also shall include information concerning
avoidance of conflicts with subsistence activities. The program
also shall include presentations and information about all pertinent
lease-sale stipulations and information to lessees provisions.
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The program shall be attended at least once a year by all personnel
involved 1in 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: The purpose of this proposed mitigating
measure, which addresses the concerns of residents, is to provide increased
protection to the environment. The orientation program would promote an
understanding of, and appreciation for, local community values, customs, and
lifestyles of Alaskans. It would also provide necessary information to
industry personnel about the biological resources used for commercial and
subsistence activities, about archaeological resources of the area and appro-
priate ways to protect them from adverse effects, and about the concerns for
reducing industrial noise and disturbance effects on marine mammals and marine
and coastal birds.

Effectiveness of Stipulation No. 2: This measure provides positive mitigating
effects, in that it would make all personnel involved in petroleum-industry
activities aware of the unique environmental, social, and cultural values of
North Slope Inupiat residents and their environment. There is concern that
uninformed workers and subcontractors could unknowingly destroy or damage the
environment; be insensitive to local historical or cultural values, as well as
biological resources; or unnecessarily disrupt the local economy. This
stipulation also would help to minimize conflicts between subsistence-hunting
activities and activities of the oil and gas industry.

Similar programs were implemented for the Trans-Alaska Pipeline and have been
specified in the Notices of Sale for Lease Sales 70 (St. George Basin), 57
(Norton Sound), 71 (Diapir Field), 60 (Lower Cook Inlet-Shelikof Strait), 55
(Eastern Gulf of Alaska), 83 (Navarin Basin), 87 (Diapir Field), and 92 (North
Aleutian Basin).

Stipulation No. 3~-Protection of Biological Resources

If biological populations or habitats which may require additional
protection are identified by the Regional Supervisor, Field Opera-
tions (RSFO), in the lease area, the RSFO may require the lessee to
conduct biological surveys to determine the extent and composition
of such 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
resources, 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 identi-
fied or that a special biological resource does not exist; (3)
operate during those periods of time, as established by the RSFO,
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that do not adversely affect the biological resources; and/or (4)
modify operations 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
immediately 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 biologi-
cal 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 already identified in the Information to Lessees on Areas
of Special Biological and Cultural Sensitivity may exist in the proposed sale
area. Such populations and habitats may require additional protection. If
such biological resources are identified, measures could be developed to
reduce possible disturbances from oil and gas activities. These measures
could include shifts in operational sites, modifications in drilling pro-
cedures, and increased consideration of the areas during oil-spill-contingency
planning.

Effectiveness of Stipulation No. 3: This stipulation provides a formal
mechanism for identifying important or unique biological populations or
habitats that require additional protection because of their sensitivity
and/or vulnerability., If these populations or habitats are found to exist in
the lease area, the stipulation provides a means for developing measures to
reduce possible adverse effects from oil and gas activities. Through such
protection to benthic habitats and associated fauna that could be indirectly
important to some marine and coastal bird and marine mammal species, this
measure also could provide some local benefits to birds and mammals. Through
identification of biological populations or habitats requiring special protec-
tion, this stipulation also could provide data to the environmental report
required for exploration and development plans that must be reviewed and
approved according to 30 CFR 250.34. Stipulation No. 3 is not 1likely to
change the overall effect levels of the proposal on lower-trophic-level
organisms, marine and coastal birds, and marine mammals, although some local
reduction in habitat effects may occur.

With respect to bowhead whales, the seasonal drilling stipulation has been
presented in the past as necessary to provide protection to these whales.
However, the Sale 97 Endangered Species Act Biological Opinion provided by
NMFS just prior to publication of the FEIS did not find a possibility of
jeopardy during exploration drilling but did suggest some optional conserva-
tion measures. Accordingly, MMS will consider these measures and use its
authority to keep areas used by bowhead whales free of spilled oil when they
are present.
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Stipulation No. 4--Seasonal Drilling Restriction for Protection of Bowhead
Whales from Potential Effects of 0il Spills

Exploratory drilling, testing, and other downhole exploratory
activities will be prohibited during the spring bowhead whale
migration period generally from April 15 through June 15 in the
Spring Migration Area. Exploratory drilling, testing, and other
downhole exploratory activities will be prohibited in the Fall
Migration Areas, generally from August 1 through October 31 in the
eastern blocks, from September 1 through October 31 in the central
blocks, and from September 15 through October 31 in the western
blocks. The precise dates will be set each season by the Regional
Supervisor, Field Operations (RSFO), based on available information
concerning the presence of bowhead whales in the area. The RSFO may
determine that continued operations are necessary to prevent a loss
of well control or to ensure human safety. This stipulation will
remain in effect until termination or modification by the Department
of the Interior, after conferring with the State of Alaska and the
North Slope Borough, and in consultation with the National Marine
Fisheries Service. This stipulation applies to the following blocks
for the dates indicated:

Spring Migration Area
April 15 to Jumne 15

Official
Protraction Blocks
Diagram Included

NR 4-1 770, 771, 813-815, 856-859, 899-903, 942-947, 985-
991.

NR 4-2 241, 242, 283-286, 326-330, 369-374, 412-419, 454~
463, 496-507, 538-551, 579-590, 593-595, 621-633,
663-676, 705-720, 749-763, 793-806, 837-850, 881-893,
925-937, 969-980.

NR 5-1 243-264, 287-308, 331-352, 374-396, 418-440, 462-466,
468-471, 473-484, 506~-510, 512-517, 519-528, 550-554,
557-561, 564-572, 594-597, 602-616, 654-660, 699-704.

NR 5-2 221, 265-267, 309-312, 353-356, 397-401, 441-447,
485-492, 529-537, 573-587, 617-631, 661-675.

Fall Migration Areas
Western Blocks - September 15 through October 31
Official
Protraction Blocks
Diagram Included
NR 4-1 416-419, 460-463, 500-507, 542-551, 584-595, 626-639,

669-683, 712-727, 755-771, 798-815, 841-859, 884~903,
927-947, 970-991.
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NR 4-2

Official
Protraction

Diagram

NR 5-1

NR 5-2

NR 5-3

NR 5-4

NR 6-1

NR 6~3

NR 6~4

Official
Protraction

Diagram
NR 6-4

231-242, 275-286, 314~330, 358-375, 3%97-419, 441-463,
485-507, 529-551, 573-~590, 593-595, 617-633, 661-676,
705-720, 749-763, 793~806, 837-850, 881-893, 925-937,
969-980.

Central Blocks - September 1 through October 31

Blocks
Included

243-264, 287-308, 331-352, 374-396, 418-440, 462-466,
468-471, 473-484, 506-510, 512-517, 519-528, 550-554,
557-561, 564-572, 594-597, 602-616, 639-641, 647-660,
684, 685, 691-704, 729, 737-748, 775-777, 779-780,
785-792, 821-826, 831-836, 867, 871, 876-879, 915-
921, 957-960, 962-965.

221, 265~267, 309-312, 353-356, 397-401, 441-447,
485-492, 529-537, 573-587, 617-633, 661-680, 705-727,
749-771, 794-815, 841-859, 886-889, 891-903, 929,
930, 932-934, 938-947, 976-978, 982-991.

41-44, 85, 86.

1, 8, 9, 11, 16-23, 49, 50, 53, 55-57, 60-67, 96-111,
148-152, 154, 155,191-194, 228-230, 235,237, 273-276,
318-320, 331, 332, 362-367, 375, 376, 407-412,
414417, 452-459, 496-500.

726-734, 770-782, 814-828, 858-873, 902-919, 946-964,
990~1010.

22-44, 66-88, 110-132, 154-176, 198-220, 241-246,
249-264, 285-289, 291, 296-308, 329-333, 339,
341-352, 373-376, 384, 386-396, 426-429, 431-440,
469, 470, 478-484, 522-528, 568-572, 613-616, 659,
660.

1-8, 45-52, 89~96, 133-140, 177-184, 221-226, 228,
265-270, 272, 309-316, 353-360, 397-404, 441-448,
485-492, 529-536, 573-578, 617-622, 661-666, 706-712,
755, 756.
Eastern Blocks - August 1 through October 31
Blocks
Included
9-~12, 53-60, 97-108, 141-155, 185-199, 229-244,
273-288, 317-332, 361, 363-376, 405-420, 449-464,
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493~508, 537-549, 552, 582-592, 626, 627, 669-671,
682, 713-717, 725, 757-764, 767, 768, 802-812, 847-
860, 893-902, 940-944, 986, 987.

NR 7~3 134, 178-181, 221-227, 265-274, 309-321, 353-368,
397-415, 441-447, 450, 452-462, 485-491, 496, 497,
499-508, 529-552, 575-596, 618-640, 663-678, 680-684,
708-721, 727, 751-765, 770, 794-809, 813, 814, 816,
844-846, 851-853, 856, 860, 894-904, 937-948, 981-

989.

NR 7-4 485, 529-532, 573-~579, 617-623, 661-667, 706-~710,
749-754, 793-798, 837-842, 881-886, 925-929, 969-973.

NR 7-5 15-22, 60-69, 105-113, 150-157, 196-201, 242-245,
287~289.

NR 7-6 3, 4, 46-48, 89-91, 133-135, 177-179, 221, 222, 265,
266, 309.

Purpose of Stipulation No. 4: This stipulation could protect endangered
bowhead whales from the risk of o0il spills during their spring and fall
migrations through the sale area during exploratory drilling. During the peak
migration periods, exploratory drilling, testing, and other downhole explora-
tory activities would be prohibited in those blocks that are part of important
migratory and feeding areas and from which the o0il-spill-risk analysis indi-
cates o0il spills would have a significant likelihood of contacting bowhead
whale habitat. The actual closure dates would float, recognizing that the
whales may reach the areas before or after the specified dates. Information
on general locations of bowhead whales would be provided by a bowhead-
monitoring program. The bowhead whale-studies effort 1is continuing and may
provide new information to allow further refinement, modification, or replace-
ment of this proposed measure.

This stipulation specifically excludes the Federal parts of Blocks 564, 608,
and 652 of Official Protraction Diagram NR 6-3; these blocks are located
between the Alaskan coast and the barrier islands. Whale-sighting data
indicates that the bowhead whale-migration corridor is located seaward of the
barrier islands. Because bowheads do not migrate shoreward of the barrier
islands, it is highly unlikely that they would respond to noise associated
with drilling, testing, or other downhole exploratory activities from feder-
ally leased blocks located shoreward of the barrier islands. Neither is it
likely that any oil spilled on Federal leases inside the barrier islands would
adversely affect bowhead whales migrating outside the barrier islands. This
is because spilled oil would be well-weathered and of little potential harm to
bowheads should it reach the bowhead-migration corridor.

Effectiveness of Stipulation No. 4: The seasonal prohibition on exploratory
drilling in the presence of bowhead whales could eliminate the risk (a low
probability) that a major spill from exploration-drilling activities could
occur when bowhead whales were present in the vicinity of an exploration-
drilling unit. If an oil spill were to occur within the sale area during
exploration drilling--again, a low probability--Stipulation No. 4 could reduce
the degree of effects on bowhead whales within the sale area from MINOR to
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NEGLIGIBLE. A similar measure was adopted for the Joint/Federal Beaufort Sea
Lease Sale, December 1979; Sale 71, October 1982; and Sale 87, August 1984,
For Sale 97, this measure would extend generally from April 15 through June 15
for the Spring Migration Area, and for the Fall Migration Areas from August 1
through October 31 for the Eastern Blocks, September 1 through October 31 for
the Central Blocks, and September 15 through October 31 for the Western
Blocks, representing peak bowhead whale-migration periods.

This measure also could reduce the potential during exploration for adverse
effects on gray whales from o0il spills (a low probability) during the spring
and fall periods. However, because they may be present in the sale area
during the summer months when exploratory drilling is most likely, gray whales
in the vicinity of exploratory-drilling units may be subject to injury or
mortality as a result of an oil spill. Likewise, gray whale~feeding habitat
might be degraded by a spill. Consequently, effects on gray whales would
remain MINCR.

Stipulation No., 5--Transportation of Hydrocarbons

Pipelines will be required: (a) if pipeline rights-of-way can be
determined and obtained; (b) if laying such pipelines is techno-
logically feasible and environmentally preferable; and (c) if, 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 transportation 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 select-
ing 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.

Following the development of sufficient pipeline capacity, no crude
0il production will be transported by surface vessel from offshore
production sites, except in the case of emergency. Determinations
as to emergency conditions and appropriate responses to these
conditions will be made by the Regional Supervisor, Field Opera-
tions.

Purpose of Stipulation No. 5: This stipulation provides a formal way of
selecting the environmentally preferable means of transporting petroleum from
a lease-sale area. It also informs the lessee that (1) MMS reserves the right
to require the placement of pipelines in certain designated management areas
and (2) pipelines must be designed and constructed to withstand the hazardous
conditions that may be encountered in the lease-sale area.

Effectiveness of Stipulation No. 5: This stipulation is intended to ensure
that the decision on which method to use in transporting hydrocarbons con-
siders the social and environmental consequences as well as the economic
feasibility of pipelines. These considerations would include the following
0il-spill information: (1) tankers tend to have fewer but larger spills than
do pipelines and (2) pipelines or tanker spills would occur along different
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transportation corridors. This stipulation is not expected to significantly
reduce the overall effect levels of the proposal on water quality; marine and
coastal birds; pinnipeds, polar bears, and beluga whales; caribou; or
endangered species,

(2) Potential Information to Lessees: The mitigating
measures considered as information to lessees (ITL's) either (1) state MMS
policy and practices that are carried out and enforced, (2) inform lessees
about special concerns in or near the lease area, or (3) advise or inform
lessees of existing legal requirements of MMS and other Federal agencies.
These measures provide positive benefit by creating greater awareness of these
issues on the part of the lessees.

The following ITL's are proposed for Beaufort Sea Sale 97:

No. 1 - Information on Bird and Marine Mammal Protection

No. 2 -~ Information on Areas of Special Biological and Cultural
Sensitivity

No. 3 - Information om the Arctic Peregrine Falcon

No. 4 - Information on the Beaufort Sea Biological Task Force

No., 5 -~ Information on Subsistence Whaling and Other Subsistence
Activities

No. 6 -~ Information on Coastal Zone Management

No. 7 - Information on Endangered Whales

ITL No. l1--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 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 en-
dangered species, disturbance could be determined to constitute a
"taking" situation in wvdolation 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 may be reported to the
National Marine Fisheries Service (NMFS) or the U.S., Fish and
Wildlife Service (USFWS), 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 and identi-
fying major wildlife concentration areas in the lease area are
available from the RSFO. Lessees are also encouraged to confer with
the FWS and NMFS in planning transportation routes between support
bases and leaseholdings.
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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 and aircraft maintained
at least a 1,500-foot vertical distance above known or observed
wildlife concentration areas, such as bird colonies and marine
mammal haulout and breeding areas.

For the protection of endangered whales and marine mammals through-~
out the lease area, it is recommended that all aircraft operators
maintain a minimum 1,500-foot altitude when in transit between
support bases and exploration sites. Lessees and their contractors
are encouraged to minimize or reroute trips to and from the lease-~
hold by aircraft and vessels when endangered whales are likely to be
in the area. ‘

Human safety should take precedence at all times over these recom-
mendations.

Purpose of ITL No. l: The purpose of this measure is to help minimize behav-
ioral disturbance of wildlife, particularly at known concentration areas. The
Beaufort Sea is an important habitat for endangered and nonendangered marine
mammals and marine birds and waterfowl.

Effectiveness of ITL No. 1: The Beaufort Sea Planning Area is an important
habitat for endangered and nonendangered marine mammals and marine birds. Of
particular concern are (1) bowhead whale populations that migrate through the
area from April through June and from September through October; (2) gray
whales that spend the summer and early fall feeding in the far western part of
the planning area (June through October); (3) other endangered whale species
(fin and humpback) that occasionally occur in the far western part of the
planning area during the summer; (4) large groups of Pacific walruses hauled
out along the pack-ice front in the far western part of the planning area; (5)
fairly large numbers of bearded and ringed seals occurring throughout the
planning area, especially along the pack-ice front; (6) large concentrations
of spotted seals that haul out along the Colville River Delta and in Dease
Inlet; (7) large numbers of seabirds that concentrate off Point Barrow during
the summer; (8) waterfowl and shorebird concentrations at Elson and Simpson
Lagoons and the Colville and Canning River Deltas; and (9) other areas
identified in ITL No. 2 as areas of special biological sensitivity.

Due to the advisory nature of this measure and the characteristics of aircraft
and vessel controls, it is likely that some marine mammals and birds would
interact with the activity associated with platforms and all attendant explo-
ration and development and production traffic over the life of the field
(about 20 years). It cannot be assumed that inadvertent conflict can be
avoided completely or that incidental "taking" would not occur. Some effects
on whales, walruses, seals, and seabirds can be expected.

ITL No. 2--Information on Areas of Special Biological and Cultural Sensitivity

Lessees are advised that certain areas are especially valuable for
their concentrations of marine birds, marine mammals, fishes, or
other biological resources. Identified areas of special biological
sensitivity include the following: (1) the lead system off Point
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Barrow; (2) Plover Islands; (3) Boulder Patch in Stefansson Sound;
(4) Camden Bay area (especially the Nuvugag and Kaninniivik hunting
sites); (5) Canning River Delta; (6) Barter Island - Demarcation
Point area; (7) Colville River Delta; and (8) Cross, Pole, Egg, and
Thetis Islands. 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. Lessees are advised that they
have the primary responsibility for identifying these areas in their
oil-spill-contingency plans and for providing specific protective
measures. Additional areas of special biological and cultural
sensitivity may be identified during review of exploration plans and
development and production plans.

Consideration should be given in oil-spill-contingency plans as to
whether use of dispersants is an appropriate defense in the vicinity
of an area of special biological or cultural sensitivity. Lessees
are advised that prior approval must be obtained before dispersants
are used,

Purpose of ITL No. 2: The purpose of this ITL is to protect birds, marine
mammals, fishes, and lower-trophic-level organisms from o0il spills in those
areas that have been identified as important to the continued well-being of
the biological resources.

Effectiveness of ITL No. 2: Consideration of the identified areas of special
biological and cultural sensitivity would help develop measures to protect
these, as well as other identified areas, from oil spills. Protection of
special biological areas would reduce the effects on the biological and
cultural resources of the areas. This may reduce o0il-spill effects on local
water quality and some coastal wetland habitats of birds and also may reduce
the chance of caribou encountering oil along the coast, but the overall levels
of effects on caribou and marine and coastal birds--as well as effects on
pinnipeds, polar bears, beluga whales, and water quality--would not be reduced
by this ITL. However, any local reduction of the effects on birds, marine
mammals, and fishes should also reduce adverse effects on subsistence-hunting
activities.

ITL No. 3--Information on the Arctic Peregrine Falcon

Lessees are advised that the arctic peregrine falcon (Falco pere-~
grinus tundrius) is listed as threatened by the U.S. Department of
the Interior and is protected by the Endangered Species Act of 1973,
as amended (16 U.S.C. 1531 et seq.).

Peregrines are generally present in Alaska from mid-April to mid-
September and are most disturbed by human activities in the vicinity
of nest sites. The conduct of OCS exploration or development and
production activities will not conflict with arctic peregrine
falcons if onshore facilities are located away from known nest
sites. The lessee should contact the FWS for information on
locations of known nest sites of peregrine falcons., Aircraft should
maintain at least a l-mile horizontal and 1,500-foot vertical
distance from known or potential peregrine nest sites to avoid
conflict.
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Lessees are advised that the FWS will review exploration plans and
development and production plans submitted by lessees to the MMS.
The FWS review may determine that certain restrictions could apply
to further protect arctic peregrine falcon habitats. Lessees and
affected operators should establish regular communication with MMS
and FWS. Human safety should take precedence at all times over
these recommendations.

Purpose of ITL No. 3: The purpose of this measure is to prevent noise and
disturbance from OCS exploration and development and production activities
from adversely affecting peregrine falcons adjacent to the sale area. This
protection is accomplished by advising the lessees (1) of minimum distances
that aircraft should maintain from known or potential peregrine nest sites and
(2) the role of the FWS in reviewing exploration plans and development and
production plans and determining what restrictions, if any, may be applied.

Effectiveness of ITL No, 3: Compliance by lessees with the recommendations
described in the ITL should eliminate the adverse effects of aircraft traffic
on peregrines. Likewise, it is believed that noise and disturbance effects
from onshore facilities can be precluded if such facilities are located away
from known nest sites,

ITL No. 4--Information on Beaufort Sea Biological Task Force

In the enforcement of the Protection of Biological Resources stipu-
lation, the RSFO will receive recommendations from the Beaufort Sea
Biological Task Force (BTF) composed of designated representatives
of the Minerals Management Service, the U.,S. Fish and Wildlife
Service, the National Marine  Fisheries Service, and the
Environmental Protection Agency. Personnel from the State of Alaska
and local communities are invited and encouraged to participate in
the proceedings of the BTF, The RSFO will consult with the Beaufort
Sea BTF on the conduct of biological surveys by lessees and the
appropriate course of action after surveys have been conducted.

Purpose of ITL No. 4: The purpose of this ITL is to establish a formal means
of advising the RSFO about matters regarding enforcement of the Protection of
Biological Resources stipulation. These recommendations of the Beaufort Sea
BTF should provide for better decisionmaking concerning biological resources
and increased protection of these resources from possible adverse effects.

Effectiveness of ITL No. 4: The Beaufort Sea BTF has proven helpful in
providing technical guidance to the RSFO in decisions concerning the Sales BF,
71, and 87 areas. The imposition of this ITL for the next lease sale in the
Beaufort Sea would extend the area of concern of the BTF throughout the
Beaufort Sea region. However, effects levels of the proposal on marine and
coastal birds, pinnipeds, polar bears, beluga whales, caribou, and water
quality would remain the same.

ITL No. 5--Information on Subsistence Whaling and Other Subsistence Activities

Federal and State laws recognize subsistence as a priority use of
wildlife resources. Lessees are therefore advised that operations
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should be conducted so as to avold unnecessary interference with
subsistence harvests.

Lessees are advised that the following areas are used extensively by
whaling crews from the communities of Wainwright, Barrow, Nuigsut,
and Kaktovik. Conflicts with these crews and related activities
should be avoided during the following active whaling periods.

April to June: Barrow whalers use lead systems off Point Barrow and
west of Barrow in the Chukchi Sea. Wainwright whalers use 1lead
systems between Wainwright and Peard Bay.

August to October: Kaktovik/Nuiqsut hunters use the area circum-
scribed from Anderson Point in Camden Bay to a point 30 kilometers
north of Barter Island to Humphrey Point east of Barter Island.
Occasional use may extend from Thetis Island to Flaxman Island
seaward of the barrier islands.

September to October: Barrow hunters use the area circumscribed by
a western boundary extending approximately 15 kilometers west of
Barrow, a northern boundary 50 kilometers north of Barrow, then
southeastward to a point about 50 kilometers off Cooper Island, with
an eastern boundary on the east side of Dease Inlet. Occasional use
may extend eastward as far as Cape Halkett,

Lessees are encouraged to consult with local communities and
regional organizations, including the Alaska Eskimo Whaling Commis-
sion and local whaling captains, to develop a program of exploration
and development that minimizes disturbance of these critically
significant subsistence activities.

Purpose of ITL No. 5: The activities and attitudes that surround subsistence
form the core of Native cultures in the Beaufort Sea area. Local concerns
about effects to subsistence are a major scoping issue. The purpose of this
ITL is to encourage lessees to conduct themselves in a responsible manner with
regards to Native subsistence needs in the hope that many adverse effects to
local subsistence and culture could thus be avoided.

Effectiveness of ITL No. 5: _Lessee awareness of and sensitivity to Inupiat
subsistence whaling and other subsistence activities would avoid or minimize
adverse effects to local subsistence and sociocultural systems.

ITL No. 6--Information on Coastal Zone Management

Lessees are advised that the Alaska Coastal Management Program
(ACMP) contains policies and standards which are relevant to
exploration and development and production activities associated
with leases resulting from this sale. In addition, the North Slope
Borough Coastal Management Program (NSB CMP) has been adopted by the
State and will become part of the ACMP upon approval of the U.S.
Department of Commerce. The NSB CMP contains 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. Relevant
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policies are applicable to ACMP consistency reviews of postlease
activities. Early consultation and coordination with those involved
in coastal management review are encouraged.

Purpose of ITL No. 6: The purpose of this ITL is to inform lessees of perti-
nent policy areas contained in the ACMP and to alert lessees to the fact that
the State reviews exploration plans and development and production plans,
including the siting of energy-related facilities, for consistency with these
policies. Furthermore, it informs the lessee of local coastal management
programs that may have policies supplementing those of the ACMP.

Effectiveness of ITL No. 6: This ITL could help to alleviate potential
conflicts with both land use regulations and the Alaska Coastal Management
Program by alerting lessees that Alaska has an approved CMP that may be
amended by the North Slope Borough's district program. Policies included in
the ACMP are designed to prevent or to mitigate environmental and social
problems associated with development. Conformance with these policies would
help to alleviate potential effects, especially those identified for caribou
and subsistence. Several other stipulations and ITL's complement the objec-—
tives of the State's coastal management policies and would work in accord with
the CMP to mitigate potential effects. Although the application of CMP
policies would not necessarily modify the levels of effects identified in this
EIS, the process of getting final approval of projects could be substantially
eased.

ITL No. 7--Information on Endangered Whales

Lessees are advised that the Regional Supervisor, Field Operations
(RSFO), has the authority and intends to 1limit or suspend any
noise-producing operations, including preliminary activities, as
defined under 30 CFR 250.34-1(a)(l), on a lease whenever endangered
whales are near enough to be subject to noise disturbance from
offshore o0il and gas activities which would be likely to result in
jeopardy to the species.

Notice to Lessees No. 86-2 specifies performance standards for
preliminary activities,

Purpose of ITL No, 7: The purpose of this measure is to prevent jeopardy to
endangered species by reducing the risk of endangered whales being adversely
affected by noise-producing seismic activities and oil and gas operations in
the Beaufort Sea Planning Area.

Effectiveness of ITL No. 7: A small portion of the gray whale population
spends the summer and early fall feeding in the far western part of the
planning area. The entire western bowhead whale population migrates through
the planning area in the spring and fall.

Because it is advisory, this measure would not prevent interaction of the
endangered whales with exploration and development and production activities
and vessel traffic over the life of the field. It cannot be assumed that
inadvertent conflict can be avoided completely or that incidental 'taking"
would not occur. Effects on whales can be expected.
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2. Description of Alternatives II through VI: 1In addition to the
proposal (Alternative I), there are five alternatives considered in this EIS.
These alternatives are listed below, shown in Figure I-1, and described in
paragraphs a through e. The approximate number of blocks deferred for each
alternative is shown below.

Alternative IT - No Sale

Alternative III - Delay the Sale

Alternative IV -~ Barrow Deferral Alternative (201 blocks)
Alternative V - Kaktovik Deferral Alternative (161 blocks)
Alternative VI - Chukchi Deferral Alternative (1,592 blocks)

a. Alternative II - No Sale: This alternative would eliminate
the entire area proposed for leasing from further consideration. Table II-B-1
shows the amount of energy needed from other sources to replace the antici-
pated o0il production from the proposal,

b. Alternative III - Delay the Sale: This alternative would
delay the proposed sale for a 2-year period.

c. Alternative IV - Barrow Deferral Alternative: This alter-
native would remove from the Sale 97 area 201 whole and partial blocks--about
412,354 hectares--located along the coast from Elson Lagoon on the Beaufort
Sea side of Point Barrow to Peard Bay on the Chukchi Sea side (Fig. I-1);
these blocks comprise the Barrow Deferral Area. (A list of blocks within the
deferral area is available from the Alaska OCS Region office.) This area is
part of the area that the State of Alaska (SOA), NSB, Alaska Eskimo Whaling
Commission (AEWC), National Oceanic and Atmospheric Administration (NOAA), and
the Environmental Protection Agency (EPA) recommended for deferral. The
boundaries of the deferral area lie between 6 and 47 kilometers offshore.
Bowhead whales pass through this area during their spring and fall migrations
to and from the eastern Beaufort Sea and during some years have been observed
feeding within the deferral area. The Inupiat people of Barrow use the
deferral area in the spring and fall to hunt bowhead whales for subsistence
purposes. The deferral area also contains polar bears, ringed seals, and
migratory birds that are hunted for subsistence purposes by people from Barrow
and Wainwright. Based on the mean-case resource estimate, it is estimated
that the Alternative IV area contains about 630 MMbbls of oil.

d. Alternative V -~ Kaktovik Deferral Alternative: This
alternative would remove from the Sale 97 area 161 whole and partial blocks~-
about 327,022 hectares--located between Kaktovik (Barter Island) and the
Canadian border; these blocks comprise the Kaktovik Deferral Area. (A list of
blocks within the deferral area is available from the Alaska OCS Region
office.) This area is part of areas that the SOA, NSB, AEWC, and NOAA recom-
mended for deferral. The boundaries of the deferral alternative lie between 6
and 40 kilometers offshore. Blocks that were leased as a result of Sale 87
are located near or adjacent to the boundaries of the deferral area. Bowhead
whales use this area as part of the fall migration route and for feeding. The
Inupiat residents of Kaktovik use the area to hunt bowheads--as well as polar
bears, ringed seals, and migratory birds--for subsistence purposes. Based on
the mean-case resource estimate, it is estimated that the Alternative V area
contains about 560 MMbbls of oil.
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Table II-B-1
Energy Needed from Other Sources to Replace Anticipated
0il Production from Proposed
Beaufort Sea Sale 97
(Mean Level of Resources if Resources are Found)

Billions
Total Crude 0il Production (bbls) 0.650
(19-year production schedule)
Crude 011 BTU Equivalent at 5.6 x 10° BTU/bbl (BTU) 3,64,000
Alternative Energy Sources Equivalents
0il (bbls) 0.650
Gas (cf) 3,525
Coal (tons)
Anthracite= 6.143
Bituminous— / 0.138
Sub—bitgvinous— 0.191
Lignite— 5/ 0.271
0il Shale (tons)—/ 0.928
Tar Sands (tons)— 0.866
Nuclear (Uranium Ore) ons)
Light Water Reagyor— 0.0061
Breeder Reactor— 0.0000434

BTU/ton (Williams and Meyers, 1976, p. 115).

26.2 x 10, BTU/ton (Ibid.).

19.0 x 10, BTU/ton (Ibid.).

13.4 x 10" BTU/ton (Ibid.).

7 barre%s/ton (Science and Public Policy Program, 1975, pp. 2-3).
4,2 x 107 BTU/ton (Ibid., pp. 5-3).

100,000 tons of ore = 1,000 Mwe = 3 million tons of coal at 10,000
BTU/1b. (Science and Public Policy Program, 1975, pp. 6-9.)

Uses U-238 isotope, constituting 99.29 percent of naturally occurring
uranium. LWR uses U235 isotope, constituting 0.71 percent of naturally
occurring uranium,

25.4 x 10
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e. Alternative VI - Chukchi Deferral Alternative: This
alternative would remove from the Sale 97 area 1,592 whole or partial blocks--
about 3,595,670 hectares~-located seaward of the Barrow Deferral Area on the
Chukchi Sea shelf and upper part of the continental slope; the blocks comprise
the Chukchi Deferral Area. (A 1list of blocks within the deferral area is
available from the Alaska OCS Region office.) Based on the mean-case resource
estimate, it is estimated that the Alternative VI area contains about 620
MMbbls of oil.

C. Summary and Comparison of Effects of Alternatives

Table II-C-1 presents a summary and comparison of potential effects for
Alternatives I, IV, V, and VI. The summaries are in tabular form to allow the
reader to compare alternatives. DPlease see the analyses in Section IV for
more in-depth discussion of the topics summarized here. Terms that indicate
levels of effect (i.e., NEGLIGIBLE, MINOR, MODERATE, MAJOR) are defined in
Table S-2 (located in the front of this EIS), A summary of scenario assump-
tions for the mean-case resource estimates for Alternatives I, IV, V, and VI
is shown in Table II-A-2.
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Table II-C-1
Summary and Comparative Analysis of Potential
Effects for Alternatives 1, IV, V, and VI
for the Beaufort Sea Sale 97

Alternative 1 - Proposal

LOWER-TROPHIC-LEVEL ORGANISMS

0il spills are more likely to cause
widespread negative effects to
marine plants and invertebrates
than are other activities assoc-
iated with exploration and develop-
ment and production of o0il
resources. 1ln general, oil spills
are expected to have MINOR effects
on marine plants and invertebrates.
At greater risk to effects are
benthic and epibenthic organisms
living in nearshore shallow
environments where contact with oil
is more probable. FEven if the
abundant epibenthic invertebrates
in nearshore environments were
affected locally, it is most likely
that populations of their fish
predators would not be affected
significantly and that recoloniza-
tion by invertebrates could be
rapid. 0il-spill effects on the
planktonic and epontic communities
are expected to be MINOR due to the
limited area likely to be affected.
Some local effects to higher-
trophic-level organisms may be
observed.

Effects from other activities
associated with the proposal be
very localized and are not expected
to exceed MINOR.

The Stefansson Sound Boulder Patch
community is more vulnerable to
effects from oil-related activi-
ties, since it is a very restricted
community spatially. 1f oil con-
tacted the community, then a
MODERATE effect is possible, since
productivity and successful
recruitment could be affected. If
construction activities were sited
too close to this community, then a
MAJOR effect is possible., However,
MINOR effects to this community are
expected.

Under the cumulative case, the
effect of oil exploration and
production on marine plants and
invertebrates is expected to be
MINOR.

Alternative IV - Barrow Deferral

Alternative IV would insignificantly
alter the probability of oil spills
occurring and contacting marine
plants and invertebrates of greatest
concern. Effects from other oil-
associated activities are not
expected to be appreciably affected
by this deferral alternative. Thus,
the level of effect is expected to
be the same as for the proposal,
MINOR, although MODERATE effects are
possible for the Stefansson Sound
Boulder Patch if it were contacted
by oil.

Cumulative effects under this
alternative are expected to be
similar to those under the
proposal--MINOR.

Alternative V - Kaktovik Deferral

Alternative V offers some advantage
to epibenthic invertebrates in
nearshore waters by reducing the
probability of an oil spill
contacting land. For other marine
plants and invertebrates of
concern, this alternative changes
effects insignificantly. Effects
from other ojl~associated activi-
ties should not be appreciably
affected by this deferral alter-
native. The level of effect is
expected to be the same as for the
proposal, MINOR, although MODERATE
effects are possible for the
Stefansson Sound Boulder Patch if
it were ccntacted by oil.

Curulative effects under this
alternative are expected to be
similar to those under the
propesal--MINOR.

Alternative VI - Chukchi Deferral

Alternative VI would insig-
nificantly alter the probability of
oil spills occurring and contacting
marine plants and invertebrates of
greatest concern. Effects from
other oil-associated activities
should not be appreciably affected
by this deferral alternative.

Thus, the level of effect is
expected to be the same as for the
proposal, MINOR, although MODERATE
effects are possible for the
Stefansson Sound Boulder Patch if
it were contacted by oil.

Curnlative effects under this
alternative are expected to be
similar to those under the
proposal~-MINOR.



Table II-C-1
(Continued)

Alternative I - Proposal

FISHES

Of all the potential direct effects
of oil and gas development on
fishes in the Sale 97 area due to
this proposal, oil spills pose the
greatest threat.

Anadromous fishes migrating to
feeding, overwintering, or spawning
areas and juvenile stages in near-
shore areas are susceptible to
spilled oil. An o0il spill
contacting the nearshore zone in
the open-water season when these
fishes are widely dispersed is
expected to have a MINOR effect on
them. However, MODERATE effects
are possible if spawning- year
individuals, aggregated multi-aged
assemblages, or a year class of
voung were affected. O0il is
unlikely to contact the river
deltas where these fishes are most
vulnerable. A MINOR effect is
expected for anadromous fishes.

Capelin spawn in coastal sandy
areas and thus are susceptible to
negative effects from an oil spill.
The effect of an oil spill onm
capelin is expected to be MINOR but
could be MODERATE if most individ-
uals die after spawning.

Effects from other activities
(seismic exploration, discharge of
drilling fluids, and construction
activities) should be very local-
ized. The effect of these activi-
ties on fishes is expected to be
MINOR.

In conclusion, the effect on fishes
in the Sale 97 area is expected to
be MINOR, aithough MODERATE effects
are possible for some species
(e.g., capelin and some anadromous
species) if spawning-year indivi-
duals, aggregated multi-aged assem~
blages, or a year class of young
are affected.

The effect of the cumulative case
on fishes in the Sale 97 area is
expected to be MAJOR.

Alternative IV - Barrow Deferral

Alternative IV would reduce

somewhat the probability of oil
spills occurring and contacting
fishes of greatest concern; however,
its overall effect is probably nct
significant. Effects from other
oil-associated activities are not
expected to be appreciably affected
by this deferral alternative. Thus,
the level of effect is expected to
be the same as for the proposal,
MINOR, although MODERATE effects are
possible for some anadromous species
and capelin.

Cunulative effects under this
alternative are expected to be
similar to those under the
proposal--MAJOR.

Alternative V - Kaktovik Deferral

Alternative V would reduce somewhat
the probability of oil spills
occurring and contacting fishes of
greatest concern; however, its
overall effect is probablv not
significant. Anadromous fishes in
nearshore areas derive no real
benefit from this deferral
alternative since there is a
negligible change in the proba-
bility of oil contacting their most
sensitive and important habitat,
the river deltas. Fffects from
other oil-associated activities are
not expected to be apnreciably
affected by this deferral alter-
native. Thus, the level of effect
ie expected to be the same as for
the proposal, MINOR, although
MODERATE effects are possible for
some aradromous species and
capelin.

Cumulative effects under this
alternative are experted to be
similar to those under the
proposal--MAJOR,

Alternative VI - Chukchi Deferral

Alternative VI would not signif-
icantly affect the probability of
0il spills occurring and contacting
fishes of greatest concern.
Effects from other cjl-associated
activities should not be appreci-
ably affected by this deferral
alternative. Thus, the level of
effect is expected to be the same
as for the proposal, MIKCR,
although MODERATE effects are
possible for some anadromous
species and capelin.

Cumulative effects under this
alternative are expected to be
similar to those under the
proposal--MAJCR.




Table II-C-1
(Continued)

Alternative I - Proposal

MARINE AND COASTAL BIRDS

Over the life of the proposal, one
or more oil spills is likely to
contaminate one or more coastal
habitats or an important pelagic
habitat of marine and coastal
birds. This contamination could
result perhaps in the death of
several hundred to severai thousand
birds. Some local habitats are
likely to be contaminated,
temporarily affecting available
food sources of some parts of
various regional populations.
Effects of oil spills on marine and
coastal birds are expected to be
MODERATE if recovery of the
affected portion of the regional
population or habitat takes more
than one generation.

Industrial activities (90 to 270
helicopter trips per year) would
temporarily disturb some of
nesting, feeding, and molting
birds. These effects are expected
to be MINOR. Other industrial
activities that could affect birds
include dredging, island and
causeway construction, gravel
mining, fill storage and
transportation, and onshore
pipeline and road development.
Offshore activities would
temporarily displace some birds
near the activity sites and
temporarily disrupt or remove food
sources near the two drill
platforms and the pipeline and
dredging sites. Onshore-
construction activities would
destroy or alter a small amount of
tundra-nesting and -feeding habitat
along the 160 kilometers of onshore
pipelines. These effects are
expected to be MINOR. The combined
effect of potential oil spills,
disturbance, and onshore and
offshore construction activities

is expected to be MODERATE.

Cumulative oil and gas exploration
and development and production from
the above activities and the
proposal are likely to have
MODERATE effects on some marine and
coastal birds (particularly old-
squaw, common eider, snow geese,
and Pacific brant).

Alternative IV - Barrow Deferral

This alternative could slightly
reduce potential oil-spill effects
on thousands of seabirds that
forage in the concentration area
off Point Barrow. Alternative IV
also could prevent or greatly
reduce disturbance effects on birds
using Elson Lagoon and the Plover
Islands; however, oil-spill, noise
and disturbance, and adverse-
habitat effects on marine and
coastal birds in other parts of the
planning area are expected to be
the same as those of the proposal.
The effect of this alternative on
marine and coastal birds is
expected to be MODERATE, the same
level of effect as that of the
proposal.

Cumulative effects are expected to
be essentially the same as for the
proposal--MODERATE.

Alternative V - Kaktovik Deferral

This alternative would substan-
tially reduce potential oil-spill
effects to moderate numbers of
birds in habitats east of Jago
Lagoon. However, it would only
slightly reduce oil-spill effects
to high numbers of birds in other
habitats, and it would not reduce
noise and disturbance and
habitat-alteration effects to
greater numbers of marine and
coastal birds throughout other
parts of the planning area. There-
fore, effects on marine and coastal
birds are likely to be MODERATE,
the same level of effect as that of
the proposal.

Cumulative effects are expected to
be essentially the same as for the
proposal--MODERATE.

Alternative VI - Chukchi Deferral

This alternative could slightly
reduce 0il-spill risks and poten-
tial oil-spill and habitat effects
on birds that feed in offshore
habitats northwest of Point Barrow
in the Chukchi Sea; however, oil-
spill risks and potential oil-
spill, disturbance, and habitat
effects on birds using coastal
habitats in the rest of the sale
area would be essentially the same
for this alternative as for the
proposal. Therefore, effects on
marine and coastal birds are likely
to be MODERATE, the same as for the
proposal.

Cumulative effects are expected to
be essentially the same as for the
proposal--MODERATE.



Table 1I-
(Continued)

Alternative I - Proposal

PINNIPEDS, POLAR ‘BEARS, AND BELUGA WHALES

c-1

Alternative IV - Barrow Deferral

ggregations of ‘ringéd;, ‘spotted, and
earded seals and walruses could be
contaminated by an oil spill and
suffer minor sublethal effects. Few
pupping and breeding ringed seals
are likely to be contaminated by a
winter oil spill.* Polar bears would
5>e most, vulneiable to oil spills in
‘he ice-flaw zone; however, few
ears ‘are likely to be affected due
o their sparse distribution.

alrus herds and their seasonal
feeding habitat are at some risk of
0il-spill contact; however, healthy
walruses are not likely to‘die from
o0il-spill contact, and oil-spill
effects on benthic prey are likely
to be very local. Belugas could
have some contact with hydrocarbons
in the water column or on-the
surface if an o0il spill contaminates
the lead system off Point Barrow,
but few beluga whales are likely to
be seriously affected by their
probable brief exposure to the
spill., Effects of o0il spills are
expected to be MINOR.

Air and vessel traffic associated
with the proposal (90 to 270 heli-
copter trips per year) is likely to
cause some temporary short-term dis-
turbance to some marine mammals,
resulting in brief flight responses
when aireraft and boats pass nearby.
Lowflying aircraft could cause
injury or death to'a small number of
walrus calves. However, these
events are likely to be uncommon or
rare. Effects of noise and
disturbance are expected to be
MINOR. Dredging and island,
causeway, and offshore-
pipeline-construction activities
associated with the proposal are
expected to have brief MINOR
disturbance effects on marine
mammals. The combined effects of
oil spills, disturbance, and
offshore-construction activities are
expected to be MINOR.

Cumulative o0il and gas exploration
and development and production from
the above activities and the propo-
sal are expected to have MINOR
effects on pinnipeds, polar bears,
and beluga whales occurring in the
Beaufort Sea.

This deferral alternmative could
reduce o0il-spill effects on marine
mammals and their habitats near
Point Barrow. Noise and disturbance
of marine mammals and habitat alter-
ations due to industrial activities
also could be reduced locally in
this area. However, overall effects
on nonendangered marine mammals are
expected to be MINOR, since ringed
seals, polar bears, walruses, and
other species would be exposed to
potential oil spills and other
effects in other parts of the
planning area.

The cumulative effects are expected
to be essentially the same as those
for the proposal--MINOR.

Alternative V - Kaktovik Deferral

Although o0il-spill, disturbance,
and habitat-alteration effects on
marine mammals would be reduced or
eliminated in offshore habitate
east of Kaktovik, effects on large
numbers of walruses, bearded seals,
and beluga whales and on important
marine mammal habitats west of
Prudhoe Bay would not be reduced
from those effects described under
the proposal., Effects under this
alternative are expected to be
MINOR, the same level of effect as
under the proposal.

]
Cumulative effects are expected to
be the same as for the proposal--
MINOR. ’

Alternative VI - Chukchi Deferral

This alternative could reduce oil-
spill effects on marine mammals,
particularly on walruses, and their
habitats west of Point Barrow.
Noise and disturbance of marine
mammals and habitat alterations due
to drill-platform and pipeline con-
struction would not secur in this
area. Therefore, effects on
ronendangered marine mammals are
estimated to be reduced from MINOR
under the proposal to NEGLIGIBLE
for this alternative.

Cumulative effects are expected to
be essentially the same as for the
proposal--MINOR.
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Table 11-C-1
(Continued)

Alternative I - Proposal

ENDANGERED AND THREATENED SPECIES

As a result of an oil spill, some
bowhead and gray whales may
- experience skin contact with oil,
baleen fouling, inhalation of
hydrocarbon vapors, a localized
reduction in food resources, the
consumption of oil-contaminated
prey items, and perhaps temporary
displacement from some feeding
areas. Habitat alterations may
disturb or eliminate a small amount
of benthic-feeding habitat used by
bowheads and gray whales. Whales
would be affected by noise~
generating activities such as
aircraft and vessel traffic,
geophysical-seismic activity,
drilling units, production plat-
forms, and artificial-island
construction. Reactions are
expected to be short-term and
temporary in nature, consisting of
movements away from the sound
source; however, many whales may
avoid feeding and migrating within
a range of several to 10 kilometers
of drilling units and production
platforms. It is not anticipated
that feeding activities in late
summer/early fall would be -
precluded or seriously impaired by
acoustic disturbance from
operations associated with Sale 97.
The overall effect of the sale on
the bowhead and gray whale is
expected to be MINOR.

There is a low probability that
arctic peregrine falcons would
contact spilled oil or be disturbed
by onshore activities associated
with the sale. The effect of the
sale on the arctic peregrine falcon
is expected to be KEGLIGIBLE.

Under the cumulative case, the
combined effects from OCS
activities are expected to be

' MODERATE on- the bowhead and gray
whales and MINOR on the artic
.peregrine falcom.

Alternative IV - Barrow Deferral

Potential acoustic and nomacoustic
effects of this alternative would
be qualitatively similar to the
proposal. The probability of an
oil spill contacting endangered
whale habitat would be slightly
reduced under this alternative.
Noise disturbance from industrial
activity, aircraft, and vessels
also would be reduced within the
deferral area. Bowhead whales
would, however, be affected by
exploratory and production
activities outside the deferral
area; and effects on this species
are expected to remain MINOR. Most
gray whales within the lease-sale
area are found within the deferral
area; consequently, effects on the
gray whale under this alternative
are expected to be NEGLIGIBLE, as
compared with MINOR under the pro~
posal. The effects on the arctic
peregrine falcon are expected to be
NEGLIGIBLE, the same as for the
proposal.

Cunulative effects on the bowhead
and gray whales are expected to
remain the same as those of the
proposal--MODERATE. Cumulative
effects on the arctic peregrine
falcon also are expected to be the
same as those of the
proposal--MINOR.

Alternative V — Kaktovik Deferral

Alternative VI - Chukchi Deferral

Effects of this alternative on
endangered bowhead and gray whales
would be quite similar to the
effects of the proposal. There
would be a small reduction in
oil-spill risk to a few bowhead
whale-habitat areas, and industrial
noise would be reduced in the
bowhead fall-feeding area east of
Kaktovik., However, effects on
bowheads would be the same outside
the deferral area as under the
proposal. Overall effect levels
are expected to be the same as for
the proposal--MINKOR for bowhead and
gray whales and NEGLIGIBLE for the
arctic peregrine falcon.

Cumulative effects on the bowhead
and gray whales are expected to
remain the same as those of the
proposal-~MODERATE. Cumulative
effects on the arctic peregrine
falcon also are expected to be the
same as those of the proposal--
MINOR.

0il-spill risks and industrial
noise would be reduced within the
deferral area; however, bowhead
whales migrate through the deferral
area rather quickly, and gray
whales are present in low numbers.
Effects on these species outside
the deferral area would be similar
to those under the proposal-~-over-
all effects on these species are
expected to remain MINOR, as under
the proposal. Arctic peregrine
falcons are not found within the
deferral area; .effects on this
species are expected to remain
NEGLIGIBLE, as under the proposal.

Cumulative effects on the bowhead
and gray whales are expected to
remain the same as those of the
proposal--MODERATE. Cumulative
effects on the arctic peregrine
falcon also are expected to be the
same as those of the proposal--
MINOR.
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Alternative ! - Proposal

" CARIBOU

The primary concern under the
proposal is disturbance of caribou
from ornshore oil and gas activities
that would be associated with
development and transportation. .
Vehicle traffic, human presence,
and- spreading hore devel

¥

- are disturbance factors to caribou,

“particularly to cow/calf groups on
their calving and summer ranges.
0il development could cause some
local changes in distribution and
movements of caribou. However,
motor~-vehicle~ traffic disturbance
of caribou is likely to subside
after pipeline constructien is
complete, and caribou would
successfully cross the pipelines
and roads associated with the
proposal. Effects on caribou are
.erpected to be MIKOR.

Cumulative oil and gas exploration
and development and production from
the above projects and the proposal
are likely to have MODERATE effects
on the distribution of one or more
caribou herds. :

Alternative 1V - Barrow Deferral

The deferral of leasing blocks in -
the Point Barrow-Elson Lagocn

area would not reduce the potential
effects of the proposal on caribou,
since this alternative ir assumed
to include the same onshore-
pipeline~-transportation systems as
the proposal; thus, potential
onshore~disturbance and -habitat
effects on caribou are expected to
be the same as the effects of the
proposal~-MINOK.

The cumulative effects are expected
to be essentially the same as those
of the - proposal-~-MODERATE.

Aiternative V -~ Kaktovik Deferral

This alternative could reduce
potential disturbance of the
Porcupine caribou herd and possible
oi1l-spill effects on caribou of
this herd that use coastal barrier
islands and heaches between Jago
lL.agoon and Demarcation Bay for
insect velief. . However, caribou of

‘the Western Ar¢tic herd and of the

Central Arctic herd would still be
exposed to disturbance sources and
habitat alteration associated with

.onshore-pipeline transportation of

0il from leases in.other parts of

the Sale 97 area. Caribou of these -
two herds -would still be. tempor~ .- .

arily displaced during construction
af the onshore pipelines and roads,
although their use of summer-forage

‘range is not likely to be greatly

affected by the proposal or this

- alternative. This alternative is

expected to have the same effect
level 2s that of the proposal--
MINOR--although motor-vehicle
disturbance on the Porcupine
Caribou herd could be greatly
reduced under this slternative,

The cumulative effects are expected
to be essentially the same as those

- of the proposal--MODERATE.

Alternative VI -~ Chukchi Deferral

The deferral of leasing blocks off-
shore and northwest of Point Barrow
would not reduce porential oil-
spill-contact risks to coastal
habitats southwest of Point Barrow
that are used by caribou for insect
relief. This alternative alsc is
assumed to include the same onshore

‘oil-pipeline~transportation system

as the "proposal; thus, potential
onshore-disturbance and -habitat
effects on carfbou are expected to
be the same as those of the .
proposal--MINOR.

- The comulative effects are expected

to be essentially the sawe as those
of the’ proposal-<MODFRATE.
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Alternative I — Proposal

POPULATION

Effects on North Slope Borough
population are expected to be -
NEGLIGIBLE. Native~resident
population would grow. through 2003
and experience a small decline
through 2010. The sale would both
provide direct employment and
indirectly sustain Borough Capital
Improvements Program (CIP) and
operating employment, thereby
moderating Native out-migration.
The effect on the level and trend
of population growth on the North

Slope attributable to- the ptoposalv

is expected to be NEGLIGIBLE.

The cumulative effects on )
population are expected to be
MINOR. :

Alternative IV - Barrow Deferral

Since the development infrastruc-
ture of the sale would be only
slightly different in this alter-
native than in the proposal, the
effect of this alternative on NSB
population would be the same as the
effect -of the proposal. The sale
as proposed has the effect of
moderating the initial decline in
the population expected from
reduced Borough operating and CIP
revenues. These revenues associ-
ated with the development: infra-

" - structure of this alternative would

be less than those of the proposal.
Hence, the growth rate of the
resident population following 1988
would be slightly less, and its
peak would be lower. The Barrow
deferral would have the same effect
as the proposal on the population
of the North Slope Bormh--
NEGLIGIBLE.

The cumulative effects on .
population are expected to be the
same as those of the proposal--
MINOR.

Alternative V - Kaktovik Deferral

Since the development infra-
structure would be only slightly
different {n this alternative than
in the proposal, the effect of this
alternative on NSB populatiem- would
be the same as the effect of the
proposal. The sale as proposed has
the effect of moderating the
initial decline in the population
expected from reduced Borough
operating and CIF revenues. These
revenues associated with the
development infrastructure of this
alternative would be less than
thoge of the proposal. Hence, the
growth rate of the resident
population following 1988 would be
slightly ‘less, and its peak would
be lower. The Kaktovik Déferral
Alternative would have the same
effect as the proposal on the :
population of the North *lope
Borough--NEGLIGIBLE. -

The cumulative effects on popt;ln-
tion are expected to be the same as
those of the proposal--MINOR.

Alternative VI - Chukchi Deferral

Since the development infrastruc-
ture would be only slightly dif-
ferent in this alternative ‘than in
the proposal, the effect of this
alternative on NSB population.would
besthe same -#s the effect of the
the effect of moderatiag the

- iwitial decline in the population

pected from reduced B gh .
operating-and CIP revenues. These
revenues associated with the
development infrastructurc of this
alternative would be less than )
those of the proposal. Hence, the
growth rate of the resident
population following 1988 would be
slightly less, and its peak would
be lower. The Chukchi Deferral

“Alternative would have the same

effect as the proposal on the
population of the North Siope
Borough—-NBGLIGIBLE.

The cumulative effects on
population are expected to be the
same as those of the proposal-~
MINOR,
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Alternative I - Proposal

NORTH SLOPE SOCIQOCULTURAL SYSTEMS

Sale 97 would provide limited
revenues to the NSB. As a result,
this sale is expected to have
NEGLIGIBLE effects on the
cost-of-living aspect of the
quality of life of NSB communities.
With miniscule revenues predicted
for the NSB and with very little
CIP employment projected in the
smaller coastal communities,
opportunities for Native
entrepreneurs would decline in
Barrow and decrease dramatically in
the other NSB communijties.
Community social services are more
a product of onshore revenues and
ongoing social change, and their
effects on traditional social
behaviors is expected to be
NEGLIGIBLE. The presence of
enclaves and the considerable
influence of other forces should
limit the sale's effects on social
pathologies to MINOR levels.
Available information indicates
that Sale 97 is expected to have
MINOR consequences for Inupiat
sharing and reciprocal behaviors.

The overall consequence of Sale 97
for North Slope sociocultural
systems is expected to be MINOR.

The cumulative effects to North
Slope sociocultural systems from
both onshore and offshore
development are expected to be
MAJOR.

Alternative IV - Barrow Deferral

The Barrow Deferral Alternative with
a subsequent disruptive oil spill in
the Kaktovik and/or Wainwright areas
could worsen the existing
differences between the small
coastal communities and their
attitudes towards the concentration
of aAdministrative decisionmaking in
Barrow. That is, given that most
administrative decisions are made in
Barrow, an oil spill anywhere but in
the Barrow area may be perceived as
discrimination against the
sovereignty of the small coastal
communities. However, even with
these conditions, the most drastic
scenario should not exceed the
expectations of the effects of the
proposal. The effects of the Barrow
deferral are expected to be no worse
than the effects of the proposal,
that is, overall MINOR effects are
expected with MODERATE detrimental
consequences anticipated for
community attitudes toward governing
and administrative institutiomns.
Thus, although an oil spill (or
spills) is expected to have MODERATE
consequences for cowmunity governing
and administrative institutions, the
overall effect should not cause
long-term, chronic disruption of the
entire sociocultural system or lead
to the displacement of the broad
range of social and cultural
institutions discussed in this
analysis.

The cumulative effects are expected
to be the same as those of the

' proposal--MAJOR,

Alternative V - Kaktovik Deferral

Because there {s only a slight
reduction in the oil resources, the
socfocultural consequences of the
Kaktovik Deferral Alternative are,
for most of the Sale 97 area,
expected to be about the same as
for the proposal--MINOR (with
MODERATE effects on community
attitudes toward their governing
and administrative institutions).
However, for Kaktovik—--a small,
tightly integrated community
dependent on subsistence
activities—-this alternative is
expected to have a MODERATE,
positive consecuence for the
community.

The cunulative effects on
populaticn are expected to be the
same as those of the proposal--
MAJOR.

Alternative VI - Chukchi Deferral

A deferral of the Chukchi tracts
should make little difference to
North Slope sociocultural systems
as outlined in the effects of the
proposal. Revenues would be only
slightly affected, and the
potential consequences of oil
spills from the Barrow and Kaktovik
tracts should do little to alter
the analysis contained in the
effects of the proposal. The
effects of the Chukchi Deferral
Alternative are expected to be no
worse than the effects of the
proposal, that is, overall MINOR
effects are expected with MODERATE
detrimental consequences antici-
pated for community attitudes
toward governing and administrative
institutions.

The cumulative effects on
population are expected to be the
sane as those of the proposal--
MAJOR,




Table II-C-1
(Continued)

Alternative I — Proposal

SUBSISTENCE-HARVEST PATTERNS

Subsistence resources harvested by
North Slope Natives include bowhead
whales, caribou, seals, walruses,
polar bears, »eluga whales, fishes,
and - game birds.

Because bowhead whaling occurs in
the lead systems, MAJOR effects to
bowhead subsistence harvests could
be expected if an oil spill
occurred and ‘contacted the narrow
leads. MODERATE effects are
expected from localized, short-term
noise- and traffic-disturbance
effects, which may intermittently
and temporarily affect subsistence
whaling. A pipeline landfall at
Point Belcher is expected to have a
MAJOR effect on Wainwright's
harvest of bowheads.

Noise-related effects are expected
to be MINOR for the harvest of
pinnipeds and polar bears and MAJOR
for beluga whales.

Effects of both seismic activities
and oil spills on fish harvests are
expected to be NEGLIGIBLE.

Although unlikely, an oil spill
contacting a river delta during
spawning is expected to have a
MINOR or greater-effect.

Effects from oil. spills and noise
on waterfowl harvests are.expected
to be short term and MODERATE and
concentrated in-areas used by
Barrow and/or Kaktovik hunters.
Effects for Wainwright are expected
to be MAJOR because of the pipeline
landfall of Point Belcher.

The overall effects of this pro-
posal on subsistence harvests are
expected to be MAJOR.

In the cumulative case, effects to
North Slope subsistence harvests
are expected to be MAJOR.

Alternative IV - Barrow Deferral

Alternative IV, would not change
the regionwide levels of
oil-related activities.  Neither
would this alternative reduce the
overall risks of one or more oil
spills. For these reasons; effects
on subsistence harvests are
expected to remain MODERATE except
at Wainwright, where they are
likely to remain MAJOR. However,
this alternative would remove most
exploratory and development and
production activities from much of
the area intensively used by
Barrow's hunters and from virtually
all of the area used by
Wairwright's hunters. While
seaborne-supply activities would
still occur within this deferral
area, the deferral would neverthe-
less substantially reduce effects
of noise and traffic disturbance on
Wainwright's and Barrow's
subsistence-harvest patterns.

As for the proposal, cumulative
effects under this alternative are
expected to be MAJOR.

Alternative V - Kaktovik Deferral

Alternative V would not change the
regionwide effects of the proposal
on subsistence resources or on
subsistence activities. Overall
effects on subsistence are expected
to remain MODFRATE except at
Wainwright, where they are expected
to remain MAJOR. However, this
alternative would mitigate, to a
degree, effects in the area east of
Kaktovik, an area used by a
community whose subsistence areas
to the west may be affected.

Cumulative effects under this alter-
native are expected to remain
MAJOR.

Alternative VI -~ Chukchi Deferral

Alternative VI would not change the
expected regionwide levels of
oil~related activities or reduce
the overall risks of one or more
oil spills. For these reasons,
effects on subsistence are expected
to remain MODERATE fer Barrow,
Nuiqsuit, and Kaktovik. However,
this alternative would eliminate

a pipeline landfall at Point
Belcher associated with Sale 97.
For this reason, with the Chukchi
Referral Alternative, effects on
subsistence for Wainwright would
drop from MAJOR to MODERATE. This
alternative may also decrease
eéffects of noise and traffic
disturbance on suhsistence
activities in the immediate
vicinity of Barrow.

Cumulative effects of this alter~

native are expected to be the same
as those of the proposal--MAJOR.
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Alternative 1 - Proposal

ECONOMY OF THL NORTH SLOFE BOROUGH

Because of projected fiscal and
resident employment declines in the
NSB, the economic effects of the
proposal would have none of the
typical growth-related adverse
consequences on the NSB government
or residents. While most of the
jobs in sale-related activities
would be filled by commuters from
outside the region, fiscal and
employment conditions in the region
would be improved. The effect of
the proposed sale on resident em-
ployment would be less than 10 per-
cent above employment with the sale
in all years except 2009 and 2010.
Sale effects on Native and
non-Native resident employment
would be slightly higher and
slightly lower, respectively.
However, the unemployment rate for
Native residents would still reach
50 percent by 2002, with or without
the sale.

Economic benefits from new jobs,
income, taxes, etc., that would
result from the proposed sale are
expected to occur after the level
of petroleum activities on the
North Slope (e.g., Prudhoe Bay) has
begun to decline. This decline
would not be reversed by the
projected effects of proposed Sale
97. The economic effects on the
NSB are expected to be NEGLIGIBLE.

Cumulative effects on the economy
of the NSB are expected to be MINOR
in the North Slope region.

Alternative 1V - Barrow Deferral

The revenue and employment effects
of this alternative would be vir-
tually identical to those of the pro-
posal, because the resource esti-
mates for this altermative are only
3 percent less than those for the
proposal. Consequently, the result-
ing employment effects would prob-
ably be the same as those of the
proposal. The economic effects of
this alternative in the North Slope
region are expected to be the same
as those of the proposal--
NEGLIGIBLE.

The cumulative effects of this
alternative are expected to be the
same as the proposal--MINOR.

Alternative V - Kaktovik Deferral

Alternative VI - Chukchi Deferral

The employment effects of this
alternative would be only slightly
less than those of the proposal,
because the resource estimates for
this alternative are only 14 per-
cent less than those for the pro-
posal. This difference in resource
estimates probably would not change
the number of production platforms
installed and operated, but it
might reduce slightly the number of
production wells drilled. The
employment effects of this alter-
native would, therefore, probably
be about 95 percent as great as the
effects indicated for the proposal
in Section IV.B.10. The economic
effects of this alternative in the
NSB are expected to be classified
the same as those of the proposal--
NEGLIGIBLE.

The cumulative effects of this
alternative are expected to be the
same as those of the proposal--
MINOR.

The employment effects of this
alternative are projected to be
virtually identical to those of the
proposal, because the resource
estimates for this altermative are
only 5 percent less than those for
the proposal. The economic effects
of this alternative would be
classified the same as those of the
proposal--NEGLIGIBLE in the NSB,

The cumulative effects of this
alternative are expected to be the
same as those of the proposal--
MINOR.
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Alternative I - Proposal

Alternative IV - Barrow Deferral

LAND USE PLANS AND COASTAL MANAGEMENT PROGRAMS

The potential level of conflict
between CMP policies and the pro-
posal differs for the two coasts.
Along the Beaufort Sea coast where
development would be comparatively
limited and an extension of
existing industrial growth, some
conflict with Bes* Efforts Policies
is likely. This would be
especially true for subsistence
policy because the proposal
includes all the offshore area used
by three communities, and some
alterations in subsistence patterns
could result., Most other policy
areas where conflict could occur
(e.g., transportation or habitat
policies) cannot be identified by
generic types of activities.
Rather, site-specific analyses
would be needed. Along the Chukchi
Sea coast, however, onshore devel-
opment would occur in an area cur-
rently used for subsistence
whaling--an area that has three
important archaeological sites used
during this hunting. Depending
upon the provisions made for con—
tinued use of this area for subsis-
tence purposes, development could
conflict with the mandatory subsis-
tence policy that would preclude
the development, Surface-transpor-
tation systems and additional air-
fields would be placed in an area
served at the present time only by
a local airstrip. The transporta-
tion facilities and shore base
would be major shifts in land use.

Changes along the Beaufort Sea
coast are expected to cause MINOR
conflicts with NSB Land Management
Regulations and the Alaska Coastal
Management Program. Along the
Chukchi Sea coast, changes are
expected to lead to MAJOR
conflicts.

Full development as described in
the cumulative case is expected to
lead--for the entire planning
area--to MAJOR conflicts with
existing land uses and land and
coastal management regulations as
opposed to MINOR for the proposal
along the Beaufort Sea and MAJOR
for the proposal along the Chukchi
Sea. -

Because most of the regional effects
and the transportation scenario do
not change with this alternative,
land use changes and potential
conflicts with NSB Land Management
Regulations and ACMP policies are
expected to remain the same as for
the proposal--MINOR for development
along the Beaufort Sea coast and
MAJOR on the Chukchi Sea coast.

Effects of the cumulative case with
the alternative are expected to be
almost identical to those. of the
proposal--MAJOR,

Alternative V - Kaktovik Deferral

Deferring the area around Kaktovik
slightly reduces the o0il resources
of the proposal. However, produc-
tion is expected to occur from this
eastern portion of the sale area
regardless of Sale 97, Therefore,
effects on land use and conflicts
with NSB Land Management
Regulations and ACMP policies would
not be significantly different from
those anticipated for the proposal.
Potential conflicts are expected to
remain MINOR for development along
the Beaufort Sea coast and MAJOR
along the Chukchi Sea coast.

For the cumulative case, MAJOR
conflicts with land use plans and
regulations and coastal management
policies are expected to occur.

Alternative VI — Chukchi Deferral

Deferring the Chukchi Sea portion
of the Iecase sale eliminates the
need for a shore base at Point
Belcher. The major changes in land
use in the area would not occur,
and archaeological sites near Point
Belcher would be preserved. Devel-
opment along the Beaufort Sea coast
would be comparable to that of the
proposal. By removing the portion
of the proposal most closely
associated with MAJOR effects, the
over-all effect of the lease sale
is expected to be MINOR.

Cumulative effects would remain
MAJOR because the Point Belcher
landfall site would be constructed
to support development associated
with Sale 109, the next sale
scheduled for the Chukchi Sea, and
cumulative development along the
Beaufort Sea coast would remain the
same as for the proposal.
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Alternative 1 - Proposal

ARCHAEOLOGICAL RESOURCES

The overall effect of the proposal
on archaeological resources is
expected to be MINOR.

The cumulative ecffects on

archaeological resources are
expected to be MINOR.

Alternative I - Proposal

RECREATION AND TOURISM RESOURCES

The effect of the proposal on
recreation and tourism resources is
expected to be MINOR.

The cumulative effects on recrea-
tion and tourism resources are
expected to be MINOR.

Alternative IV - Barrow Deferral

This deferral is expected to reduce
the effects of the proposal from
MINOR to NEGLIGIBLE by reducing oil
and gas activity north of Barrow
(near OSRA Segment 20), the location
of the largest number of shipwrecks
and many archaeological sites.

The cumulative effects of this
alternative are expected to be the
same as those of the
proposal--MINOR.

Alternative IV — Barrow Deferral

This deferral is expected to reduce
the effects of the proposal from
MINOR to NEGLIGIBLE by reducing
activities associated with oil
development north of Barrow (pnear
OSRA Segment 20), where the largest
number of recreationists and
tourists come for outdoor
activities.

The cumulative effects of this
alternative are expected to be the
same as those of the
proposal--MINOR.

Alternative V - Kaktovik Deferral

Because there is only a slight re-
duction in the oil resources asso-
ciated with this alternative, the
archaeological resources of the
sale area would be affected by the
same level of activities as dis-
cussed for the proposal. The
effects of the Kaktovik Deferral
Alternative are expected to be the
same as those of the proposal--
MINOR.

The cumulative effects of the alter-

native are expected to be the same
as those of the proposal--MINOR.

Alternative V - Kaktovik Deferral

Because there is only a slight
reduction in the oil resources of
the Kaktovik Deferral Alternative,
the recreation and tourism re-
sources of the Sale 97 area are
expected to be affected by the same
level of activities as discussed
for the proposal. The effects of
this alternative are expected to be
the same as they are for the
proposal--MINOR.

The cumulative effects of the alter-
native are expected to be the same
as those of the proposal--MINOR.

Alternative VI - Chukchi Deferral

This deferral is expected to reduce
the effects of the proposal from
MINOR to NEGLIGIBLE by reducing
activities associated with oil
development west of Point Belcher
(OSRA Segment 15), the location of
the largest number of shipwrecks
and many archaeological sites.

The cumulative effects of the
alternative are expected to be the
same as those of the proposal—-
MINOR.

Alternative VI -~ Chukchi Deferral

Because there is only a slight
reduction in the o0il resources of
the Chukchi Deferral Alternative,
the recreation and tourism re~
sources of the Sale 97 area would
be affected by the same level of
activities as discussed for the
proposal in Section IV.B.13. The
land segments near the deferral
area contain fewer recreation and
tourism resources than other seg-
ments near the proposed sale area.
Thus, with this alternative, there
would be very little, if any,
reduction in the effects caused by
petroleum activities when compared
with the effects of the proposal.
The effects of the Chukchi Deferral
Alternative on recreation and
tourism resources are expected to
be the same as the effects of the
proposal--~MINOR,

The cumulative effects of the alter-
native are expected to be the same
as those of the proposal-~MINOR.




Table I1I-C-1
(Continued)

Alternative I -~ Proposal

WATER QUALITY

An oil spill of 1,000 barrels or
greater would temporarily and
locally increase water-column
hydrocarbon concentrations. A spill
of 100,000 barrels or more is
expected to temporarily degrade
water quality over several hundred
kilometers for a MODERATE effect on
water quality, but a spill of such
magnitude ‘is not ~nticipated. The
large number of very small spills
anticipated over the production
life of the field could result in
local, chronic hydrocarbon
contamination within the margins of
the oil field for a MINOR effect on
water quality.

Construction activities, including
artificial-island removal, would at
most increase turbidity over a few
square kilometers in the immediate
vicinity of the construction and
only while the activity persisted.
Abandonment of am artificial island
could locally increase turbidity
over the years it took the island to
erode, producing a MINOR effect on
water quality.

Deliberate discharges are regulated
by EPA such that any effects on
water quality must be extremely
local; water-quality criteria cannot
be exceeded at greater than a
100-meter distance from the
discharge point. Discharge of
formation waters—-rather than their
reinjection into the seafloor--is
expected to result in long-term
pollution (hydrocarbon, trace
metals, and salt) in the vicinity
of the oil field, a MINOR effect on
water quality.

Significant long-term or regional
effects are unlikely for the pro-
posal. Local short-term and long-
term degradation of water quality is
likely. Effects on water quality
are expected to be MINOR.

Cumulative development in the
vicinity of the Beaufort Sea
Planning Area could result in an
0il spill of 100,000 barrels or
greater, for a MODERATE effect on
water quality. Other agents would
have relatively little effect on
water quality, and the overall
cumulative effect is expected to
remain MODERATE.

Alternative IV - Barrow Deferral

Alternative 1V does not signifi-
cantly reduce the oil resource or
the level of effect on water
quality. There would be some
lessening of pollution risks from
artificial-island construction or
removal and local deliberate
(permitted) discharges. 0il-spill
risk to the deferral area is mostly
from spills originating outside the
deferral area. Both long-term and
short-term local effects would still
occur. The effect of Alternative IV
on water quality is expected to be
MINOR.

The cumulative effect of this
alternative is expected to be the
same as that of the proposal--
MODERATE.

Alternative V — Kaktovik Deferral

Alternative V would not signifi-
cantly reduce the projected oil
spillage or level of effects on
water quality. There would be some
lessening of pollution risks from
artificial-island construction or
removal and local deliberate (per-
mitted) discharges. This alter-
native would eliminate the slight
risk of spills occurring or contac-
ting waters of the deferred area.
Both long-term and short-term local
effects would still occur. The
effect of Alternative V on water
quality is expected to be MINOR.

The cumulative effects of the alter-
native are expected to be the same
as those of the proposal--MODERATE.

Alternative VI - Chukchi Deferral

Alternative VI would not signifi-
cantly reduce the projected oil
spillage or level of effects on
water quality. There would be some
lessening of pollution risks from
artificial-island construction or
removal and local deliberate (per-
mitted) discharges in the deferred
area. This alternative would
eliminate the risk of spills occur-
ring in the deferred area but would
not greatly reduce the number or
likelihood of spills contacting the
deferred area or part of the sale
area that would remain under this
alternative. (Any spills in the
deferred area would move westward
out of the planning area.) Both
long-term and short-term local
effects would still occur. The
effect of Alternative VI on water
quality is expected to be MINOR.

The cumulative effects of the alter-
native are expected to be the same
as those of the proposal--MODERATE.



Table 1I-C~1
(Continued)

Alternative I - Proposal

AIR QUALITY

Direct effects on air quality (as
regulated by standards) from the
proposal are expected to be MINOR,
based on current attainment of
air-quality standards and
projected emissions hased upon
prior OCS experience ard analyses.
Air-quality effects ensuing from
the proposal are expected to be
analogous to those identified in
the EIS's for Lease Sales 87
(Diapir Field; USDOI, MMS, 1984b)
ard 100 (Norton Basin; USDOI, MMS,
1985d). Leaseholders would most
likely have to conduct additional
air-quality analyses to verify
compliance with air-quality
standards prior to production from
any Sale 97 leases.

Secondary effects of air emissions
are expected to be NEGLIGIBLE,
based upon the small areas

that could be affected given
conservative assumptions for
analysis and likely disperson of
emissions.

Cuntulative effects on air quality
are not expected to be more than
MINOR, relative to attainment of
ajir-quality standards, and are
expected to have NEGLIGIBLE
secondary effects.

Alternative IV - Barrow Deferral

The effects are expected to be
substantially the same as those
under the proposal--MINOR relative
to attainment of air-quality
standards and NEGLIGIBLE fer
secondary effects. Emissions would
be approximately proportionate tec
the mean-case oil resource.

The cumulative effects on air
quality are expected to be the same
as those of the proposal--MINOR
relative to attainment of air-
quality standards and NEGLIGIBLE for
secondary effects.

Alternative V - Kaktovik Deferral

The effects would be substantially
the same as under the proposal;
effects are expected to be MINOR
relative to attaimnment of air-
quality standards and NEGLIGIBLE
for secondary effects. Emissions
would be approximately propor-
tionate to the mean-case oil
resource.

The cumulative effects on air
quality are expected to be the same
as those of the proposal--MINOR
relative to attainment of air-
quality standards and NECLIGIBLE
for secondary effects.

Alternative VI - Chukchi Deferral

The effects would be substantially
the same as under the proposal;
effects are expected to be MINOR
relative to attainment of air-
quality standards and NEGLIGIBLE
for secondary effects. Emissions
would be approximately propor-
tionate to the mean-case oil
resource.

The cumulative effects on air
quality are expected to be the same
as those of the proposal--MINOR
relative to attainment of air-
quality standards and NEGLIGIBLE
for secondary effects.
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III. DESCRIPTION OF THE AFFECTED ENVIRONMENT

A, Physical Characteristics of the Beaufort Sea Planning Area: The
description of the physical characteristics of the Beaufort Sea Planning Area
as contained in Section III.A of the Sale 87 FEIS (USDOI, MMS, 1984a) is
incorporated by reference; a summary of this description, augmented by
additional material, as cited, follows.

1. Geologz:

a. Petroleum Geology: The petroleum provinces into which the
Beaufort Sea Planning Area have been divided are based on the classification
used by Craig, Sherwood, and Johnson (1985) to describe the geological frame-
work and hydrocarbon potential of the area. The locations of the provinces
are shown in Figure III-1, The geologic ages and names of stratigraphic
sequences are shown in Figure III-2.

As shown in Figure III-1, the petroleum provinces of the Beaufort Sea shelf
can be incorporated into two major provinces separated by a highly faulted
boundary called the Hinge Line. The Arctic Platform provinces lie south of
the Hinge Line, and the Brookian Basin provinces lie north.

The Arctic Platform provinces are more prospective for petroleum in the
southern part, south of the Zero Ellesmerian line (Fig. III-1), than they are
in the northern part. Thick, wedge-shaped layers of Ellesmerian Sequence
formations are present in the southern part of the province, but they become
thinner in the northerly direction and are absent in the northern part. As
shown in Figure III-2, all of the oil produced from North Slope reservoirs
comes from the Ellesmerian Sequence formations. Known accumulations of
petroleum are trapped by a variety of stratigraphic and structural features,
Grabens are present in the northern part of the Arctic Platform, and they may
contain reservoir rocks deposited as part of the Rift Sequences, Figure III-2.
Throughout the Beaufort shelf, source beds are thought to be present at levels
of thermal maturity adequate for petroleum generation and expulsion.

The Brookian Basin provinces contain many structural and stratigraphic traps
in the thick wedge of clastic sediments north of the Hinge Line. Petroleum
reservoirs are most 1likely to occur in sands deposited in a deltaic or
prodelta environment: individual accumulations may be small because of the
lense-shaped characteristics of the deposits.

b. Other Geological and Environmental Considerations:

(1) Physiography and Bathymetry: The Beaufort Sea Sale
97 area includes the continental shelves and upper part of the continental
slopes of the northeastern Chukchi Sea and the Alaskan Beaufort Sea. Water
depths within the Chukchi Sea part of the sale area range from about 20 meters
to slightly more than 200 meters and in the Beaufort Sea part from about 2
meters to slightly more than 1,000 meters. Most of the Chukchi shelf is
characterized as being broad and flat-lying. The major bathymetric features
are the Barrow Sea Valley and the eastern flank of Hanna Shoal. The Alaskan
Beaufort Sea continental shelf is a relatively narrow feature extending from
the Alaska-~Yukon border to the Barrow Sea Valley. The distance from the shore
to the shelf break ranges from 60 to 120 kilometers. The major bathymetric
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features of the Beaufort shelf are the barrier islands and shoals. Some
islands are migrating westward at rates of 19 to 30 meters per year and
landward 3 to 7 meters per year. Shoals that rise 5 to 10 meters above the
surrounding seafloor have been observed in water depths of 10 to 20 meters.

(2) Surficial Sediments: The surficial sediments of the
Alaskan Beaufort Sea continental shelf consist predominantly of mud (clay- and
silt-size particles) (Fig. III-3). The seafloor out to a depth of at least 20
meters is an area where sediment erosion is more dominant than deposition
(Reimnitz, Granes, and Barnes, 1985). Coarser grained sediments (sand- and
gravel-size particles) are for the most part relict deposits found in the
nearshore areas, in the vicinity of the offshore barrier islands, and on
shoals and along the shelf break, Overconsolidated sediments are widespread
on the Beaufort Sea shelf.

Only a relatively thin layer of unconsolidated sediment overlies the bedrock
throughout much of the Chukchi continental shelf. The thickness of this layer
averages about 2 to 5 meters; exposed bedrock is frequently found in areas
where the water depth is greater than 30 meters. The sediments consist
predominantly of silt- and clay-size particles. Sand and gravel deposits are
found along the coast, in the Barrow Sea Valley, and on Hanna Shoal.

(3) Mudslides: Most of the Beaufort and Chukchi shelves
seaward of the 50- to 65-meter isobath and the upper part of the slopes
consist of a relatively thick mass of unconsolidated and poorly consolidated
sediments that show a variety of features associated with the downslope
movement of large, tabular sediment blocks (Grantz et al., 1982). The size of
the blocks varies, but masses up to 38 kilometers long and from 20 to 230
meters thick have been observed. Estimates of the downslope movement ranges
from 0.2 to 2.3 kilometers. The sediments of the outer shelf and upper slope
of the eastern Beaufort Sea appear to be relict deposits; and the mass-
movement phenomenon may be related to processes that are not active today
(Reimnitz et al., 1982). However, if fine-grained sediments are presently
accumulating along the outer shelf and upper slope, mass-movement processes
that would include slumping and sliding may be active now and in the future.

(4) Coastal Erosion: The rates of coastal retreat vary
from year to year and depend upon the timing of the sea-ice breakup, varia-
tions in the size of the open-water areas (exposure to the sea), the timing of
late summer and autumn storms, the composition of the coastal bluffs, beach
width, and the morphology of the adjacent seafloor. Most of the erosion
occurs in late summer and autumn. Excluding the Colville River Delta, the
coastline between Drew Point and Prudhoe Bay eroded at an average rate of 2.5
meters per year between 1950 and 1980; in places, local long-term erosion
rates were as high as 18 meters per year (Reimnitz, Granes, and Barnes, 1985).
However, for the same period, the coastline of the Colville River Delta
advanced seaward at an average rate of 0.4 meters per year; near the active
mouths of the Colville River, accretion rates may be as high as 20 meters per
year. Coastal erosion rates of other locations along the coast adjacent to
the sale area are shown in Figure I1I1-4,

I1I-2
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(5) Faults and Earthquakes: Subsurface faults have been
mapped in (1) the Harrison Bay area, (2) along the middle part of the shelf of
the western Beaufort Sea, (3) along the outer shelf and upper slope of the
western Beaufort, and (4) in the Camden Bay area (Fig. III-5).

Generally, the faults in the Harrison Bay area and. in the middle part of the
western Beaufort shelf do not displace Pleistocene or Holocene sediments.
Thus, differential movement along these faults may have ended prior to the
beginning of the Quaternary Period. However, the faults may provide migration
routes for gas from the lower Cretaceous beds or create traps for gas at
shallow depths.

Movement along the faults of the outer shelf and upper slope of the western
Beaufort may be as great as 1,055 meters. However, these faults have not
generated earthquakes of sufficient magnitude to be detected by regional and
local seismograph networks in place since 1968. Thus, the age of the faults
is unknown.

Earthquakes indicate active movement along the faults in the Camden Bay area
and tend to occur along the axes of anticlines and synclines. The earthquakes
are part of the central Alaska seismic system. The magnitudes of the earth-
quakes measured in this region range from less than 1.0 to 5.3 on the Richter
scale; most of the earthquakes recorded since 1968 range in magnitude from
3.0 to 4.0,

(6) Permafrost: The permafrost that underlies the pre-
sent~day Beaufort Sea continental shelf shoreward of the 90-meter isobath is,
for the most part, a relict feature overlain by a layer of unconsolidated
sediment.

Shallow zones of the bonded permafrost occur locally in the Beaufort Sea. A
large area of permafrost occurs off the Saganvanirktok (Sag) River, where
ice-bonded sediments are commonly found less than 10 meters below the surface.
Also, seismic data indicate that some nearshore areas in Harrison Bay may be
underlain by ice-bonded permafrost. Other areas of ice-bonded permafrost
occur (1) in adjacent zones landward of the 2-meter isobath that are overlain
by bottomfast ice in the winter, (2) at highly variable depths up to several
hundred meters beneath the seafloor, (3) 1in areas between the barrier islands
and the shore, and (4) onshore and on some of the barrier islands. Based on
seismic studies, permafrost may also exist on the Beaufort Shelf at depths
that range from 100 to 1,900 meters.

(7) Natural Gas Hydrates: The presence of natural gas
hydrates is favored by the pressure and temperature conditions found in or
below the permafrost layer. The presence of hydrates has been inferred from
seismic profiles in the Alaskan Beaufort Sea. Where water depths in the
planning area exceed 400 meters, the upper 300 to 700 meters of the sediments
lie in the temperature-pressure range for the formation and stability of
natural gas hydrates. Inferred locations of natural gas hydrates are shown in
Figure III-6,

(8) Shallow Gas: On the inner and middle continental
shelf, the shallow-gas accumulations are most commonly associated with buried
Pleistocene delta and channel systems and with active faults overlying

ITI-3




natural gas sources (Fig. III-6). In the eastern part of Harrison Bay, the
acoustic anomalies of the seismic-reflection profiles indicate that shallow
gas may be present in a region where there are also numerous faults,

(9) Overpressured Shale: The Kaktovik Basin contains
numerous diapirs that disturb the Tertiary sediments along the continental
shelf east of 146° W. longitude. These structures are interpreted to have
shale cores on the basis that they appear to be a westward extension of the
western Canadian Beaufort shelf shale-diapir province. Shale diapirism is the
result of lower density in the shale section than in the overlying strata due
to incomplete dewatering of the shale and is an indication of overpressuring
within the shale section. The occurrence of abnormal pressure 1s probably
confined to areas of thick Cenozoic strata as in the Kaktovik, Camden, and
Nuwuk Basins.

2. Meteorological Conditions and Physical Oceanography:

a. Climate: The region is in the Arctic climate zone. Mean
annual temperature is about -12 °C. Precipitation ranges from 13 centimeters
at Barrow to 18 centimeters at Barter Island and occurs mostly as summer rain.
Fog frequently reduces visibility along the coast in the open-water season.

Winds are persistent in direction and speed. Mean annual speed is 5 meters
per second at Barrow and 6 meters per second at Barter Island. Winds are
usually easterly but shift to westerly from January through April. Part of
this shift in winter, particularly along the eastern shores of the proposed
sale area, is caused by air piling up against the Brooks Range. Sea breezes
occur during about 25 percent of the summer and extend to at least 20 kilo-
meters offshore.

b. Physical Oceanography: The nearshore area of the Beaufort
Sea includes the semienclosed lagoons, such as Simpson Lagoon, and the open
embayments, such as Harrison Bay. Circulation in the nearshore area appears
to be strongly wind-driven, with currents and flushing rates closely related
to local winds. The prevailing winds are from the east; the currents gener-
ally flow to the west. However, major flow reversals occur when strong
westerly winds develop over the Beaufort and Chukchi Seas. In Simpson Lagoon,
currents range from about 15 to 45 centimeters per second. In Harrison Bay,
summer current velocities range from 5 to 50 centimeters per second. Bottom
topography and ice modify nearshore currents., From May through mid-July,
currents are on the order of 2 centimeters per second. They are often less
but seldom higher. After breakup, nearshore wind-driven currents commonly
reach 15 centimeters per second or more.

In winter, Beaufort Sea nearshore currents are generally westerly; and under
thick ice cover, prism effects can cause 10- to 15-centimeter-per-second tidal
currents along the 2-meter isobath. Velocities drop to 2 centimeters per
second in deeper water, although a tidal current on the order of 5 to 10
.entimeters per second at the 59-meter isobath has been observed.

The inner-—shelf regime generally overlies the area between the 10- and 50-
meter isobaths. The general circulation is also from east to west in response
to the prevailing winds. The movement of seabed drifters also shows a net
westerly transport of bottom water. There appears to be a rapid response to
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changing wind conditions. Locally strong currents, apparently with velocities
of 100 centimeters per second, are indicated by sediment bedforms. During the
summer, the temperatures and salinities of the surface water show very large
temporal variations. In wintertime, currents are generally less than 5
centimeters per second and may not exceed 10 centimeters per second.

The circulation of surface water seaward of the 50-meter isobath 1s primarily
to the west. Circulation seaward of the continental shelf is part of the
anticyclonic (clockwise) circulation of the Canadian Basin of the Arctic
Ocean. The mean flow along the outer edge of this gyre, north of Point
Barrow, is about 5 to 10 centimeters per second. The water lying between the
surface layer and the 50- to 2,500-meter isobaths generally flows to the east
(Aagaard, 1984).

In the Chukchi Sea portion of the sale area, the general flow of water is to
the northeast (Lewbel and Gallaway, 1984). Water that comes through the
Bering Strait and follows the Alaska coast around Barrow dominates the
circulation pattern over most of the Chukchi Shelf beyond depths of 20 to
30 meters. The water from the Bering Sea consists of two water masses—-the
Alaskan Coastal Water and the Bering Sea Water. Near Barrow, the Alaskan
Coastal Water has temperatures of 5 to 10 °C and salinities that are generally
less than 31.5 parts per thousand. The Bering Sea Water is colder, near 0 °C,
and more saline, 32.2-33 parts per thousand, than the Alaskan Coastal Water.
In the Chukchi Sea, the core of the Alaskan Coastal Water lies about 20 to
30 kilometers offshore (Lewbel and Gallaway, 1984). The Bering Sea Water
occurs at depths and lies west of the Alaskan Coastal Water, The Alaskan
Coastal Water mixes rapidly with the surface water in the Beaufort Sea and is
not clearly identifiable east of 147° to 148° W. longitude. However, the
Bering Sea water has been traced as far east as Barter Island., Southerly flow
in the Chukchi Sea is episodic, but there is some indication that it is more
common in the fall and winter than in the spring and summer. »

Current speeds of 20 to 30 centimeters per second are characteristic of the
eastern Chukchi Sea. The predominant northeasterly winds of the summer
generate nearshore currents with velocities of 4 to 20 centimeters per second.
During storms, longshore surface~current velocities of 50 to 80 centimeters
per second seem to be typical but may range up to 200 centimeters per second.
Subsurface-current velocities of about 60 to 75 centimeters per second have
been recorded at depths of 10 to 54 meters off Point Franklin.

Upwelling has been observed in the vicinity of Point Franklin in the summer
(Hachmeister, 1983). During strong northeasterly winds, the warm, brackish
nearshore water moves offshore and colder, more-saline water upwells along the
coast.

(1) Waves and Swells: The entire coastline adjacent to
the planning area 1is a low-wave-energy environment. Waves, which are gener-
ally from the northeast and east, are limited to the open-water season. The
ice pack limits fetch even during this season. Because of the pack ice,
significant wave heights are reduced by a factor of four from heights that
would otherwise be expected in summer. Wave heights greater than 0.5 meters
occur only in 22 percent of the observations summarized by Brower, Diaz, and
Prechtel (1977). Wave heights greater than 5.5 meters are not reported within
the Brower et al. limited Beaufort Sea database of 2,570 observationms.
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(2) Storm Surges: Summer and fall storms frequently
generate storm surges along the Beaufort and Chukchi Sea coasts. Sea-level
increases of 1 to 3 meters have been observed along the Beaufort coast; the
largest increases have occurred on westward-facing shores. Storm surges also
occur during the period from December through February, but changes in sea-
level elevation are generally less than in summer and fall. Decreases in
sea-level elevation also occur and appear to be more frequent in the winter
months.

(3) Tides: Tides in the eastern Chukchi and Beaufort
Seas are very small and are generally mixed semidiurnal with mean ranges from
10 to 30 centimeters. The tide appears to approach the shelf from the north.
Tide height increases slightly west to east along stations on the Beaufort Sea
coast.

(4) River Discharge: The Colville River is the major
river entering the Alaskan Beaufort Sea. Annual discharge of the Colville
River is 12 cubic kilometers; this is about 73 percent of the total discharge
of all rivers between the Colville and the Canning Rivers. During spring thaw
in June, the Colville River discharges 50 percent of its annual flow. The
Colville and other large rivers along the coast discharge as late as January,
with no further measurable discharge until late April or early May. Seawater
intrusions into river deltas occur from mid-autumn through winter. Spring and
summer discharge of the Colville River and lesser rivers greatly affects the
salinity, nutrient regimes, and turbidity of the nearshore Beaufort Sea (Sec.
ITI.D.4 of this EIS). The Chukchi Sea coast adjacent to the planning area has
no major rivers, and the nearshore waters of the Chukchi Sea are much less
affected by riverine discharges.

3. Sea Ice:

a. Winter Conditions: Wintertime conditions in the Beaufort
and Chukchi Seas begin with freezeup and an increase in the concentration of
sea ice. Although there are considerable spatial and temporal variations, the
edge of the Arctic pack ice in September of an "average year" is from about
20 to 110 kilometers offshore (LaBelle et al., 1983). 1In October, the edge
has moved south of Barrow and more than 50 percent of the planning area is
covered with ice; from November through May, the ice covers more than 90 per-
cent of the planning area. The winter sea-ice regime in the planning area can
be divided into the landfast-ice zone, the stamukhi (or shear) zone, and the
pack-ice zone (Figs. III-4 and III-7).

(1) Landfast-Ice Zone: The landfast-ice zone extends
from the shore out to the zone of grounded ridges. These ridges first form in
about 8 to 15 meters of water but by the late winter may extend beyond the
20-meter isobath. During the early part of freezeup in October and November,
the ice is thin, susceptible to displacement by only modest wind and water
stresses, and easily deformed. Displacements of the ice sheets may be up to
several kilometers per day., Deformations take the form of pileups and rideups
on the coastal and island beaches and rubble fields and small ridges offshore.
Extensive deformation within the landfast-ice zone generally decreases as the
winter progresses. As the ice in the landfast zone thickens and strengthens,
it becomes more resistant to deformation.
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By late winter, first-year sea ice in the Beaufort Sea landfast-ice zone 1is
generally about 2 meters thick; out to a depth of about 2 meters, it is frozen
to the bottom, forming the bottomfast-ice subzone. The remaining ice in the
landfast zone is floating--forming the floating-fast-ice subzone. Movement of
the floating-fast ice 1s usually on the order of tens of meters, but larger
displacements up to several hundred meters have been observed. In the Chukchi
Sea, the landfast ice usually thickens to about 1.3 to 2.0 meters before
breakup.

The onshore movement of sea ice in the landfast-ice zone is a relatively
common event that generates pileups and rideups along the coast and on off-
shore and barrier islands. The onshore pileups frequently extend up to 20
meters inland from the shoreline over both gently sloping terrain and up onto
steep coastal bluffs. Ice rideups, where the whole ice sheet slides 1n a
relatively unbroken manner over the ground surface for more than 50 meters,
are not very frequent; rideups that extend more than 100 meters are relatively
infrequent,

(2) Stamukhi Zone: Seaward of the landfast-ice zone is
the stamukhi, or shear, zone. This is a region of dynamic interaction between
the relatively stable ice of the landfast-ice zone and the mobile ice of the
pack-ice zone that results in the formation of ridges and leads. In the
Beaufort Sea, the region of most intense ridging occurs in waters that are 15
to 45 meters deep (Barnes, Rearic, and Reimnitz, 1983).

As shown in Figure III-7, one of the characteristics of the stamukhi zone is
that some portions of the ice are grounded on the seafloor. The outer edge of
the stamukhi zone appears to advance seaward during the ice season.

Shoreward of the 60-meter isobath, long, linear depressions have been cut into
the sediments of the Beaufort Sea continental shelf by the plowing action of
drifting ice masses. The dominant orientation of these ice gouges in waters
10 to 50 meters deep is within 20° of being parallel to the coast. In waters
shallower than 10 meters and deeper than 50 meters, individual gouge orienta-
tion may deviate from being parallel to the coast by as much as 50° (Barnes,
Rearic, and Reimnitz, 1983). 1In general, the highest average (mean) values of
those features--such as individual gouge density, depth, and width--occur
within the stamukhi zone.

Gouge densities of more than 100 gouges per square kilometer are found in
waters 20 to 40 meters deep (Barnes, Rearic, and Reimnitz, 1983) (Fig. III-8).
Dense gouging also occurs on the seaward side of bathymetric highs such as the
shoals. The lowest gouge densities are located in waters that are less than 5
meters deep and greater than 45 meters deep.

Gouges with average depths of greater than 1 meter are generally found in
waters between 20 and 55 meters deep (Barnes, Rearic, and Reimnitz, 1983).
There is a greater likelihood that the keels of drifting ice masses will cut
deeper gouges in the seafloor of the deeper water than in that of the shal-
lower water. The maximum measured draft of sea ice in the Arctic Ocean is
only 47 meters. Thus, the gouges observed seaward of about 47 meters may be
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cut by deeper keels with a return period of a few hundred years or less, or
they may be relict features cut during the lower-sea-level period of many
thousands of years age.

In the Chukchi Sea portion of the Beaufort Sea Planning Area, ice gouging of
the seafloor sediments appears to be more intense shoreward of the Barrow Sea
Valley and in the vicinity of Hanna Shoal. Densities in excess of 50 gouges
per kilometer in water depths of 20 to 35 meters are reported as being wide-
spread from Point Barrow to Point Hope. Ice gouging is relatively dense on
the north and southeast side of Hanna Shoal; and on the north flank, at depths
of 40 to 52 meters, there is a zone of gouges that has a general east-west
trend.

(3) Pack-Ice Zone: The pack-ice zone lies seaward of the
stamukhi zone and includes (1) first-year ice; (2) multiyear floes, ridges,
and floebergs; and (3) ice islands. The first-year d4ce that forms in the
fractures, leads, and polynyas (large areas of open water) within the pack-ice
zone varies in thickness from a few centimeters to more than a meter. Multi-
year ice is simply defined as ice that has survived one or more melt seasons.
Ice islands are tabular icebergs that have calved (broken away) from ice
shelves on Ellesmere and Axel Heiberg Islands.

During the winter, movement in the pack-ice zone of the Beaufort Sea is
generally small and tends to occur as discrete events associated with strong
winds of several days' duration. The long-term direction of ice movement is
from east to west in response to the Beaufort Gyre; however, there may be
short-term perturbations from the general trend due to the passage of low- and
high-pressure weather systems across the Arctic. The velocity of the pack ice
has been variously reported as having (1) a mean annual net drift of 1.4 to
4.8 kilometers per day and (2) an actual rate of 2.2 to 7.4 kilometers per
day, with extreme events up to 32 kilometers per day.

During the winter, the pack ice in the northern part of the Chukchi Sea
generally moves in a westerly direction in response to the Beaufort Gyre. The
pack ice in the southern part of the Chukchi Sea is usually transported to the
north or northwest. However, strong driving forces associated with northerly
winds and southerly currents acting over a long period of time will force the
ice in a band that is 100 or more kilometers wide and extends from the Bering
Strait northward along the Alaska coast past Point Barrow to move southward.

(a) Floes: Undeformed multiyear ice in the Arctic Ocean is believed to reach
a steady-state thickness of 3 to 5 meters (Weeks and Mellor, 1983). Based
principally on aerial reconnaissance, more than 60 percent of the sale area is
covered by ice floes greater than 500 meters in diameter from mid-October
through June (Labelle et al., 1983). Through July, the number of large floes
decreases and, by August 1 to 15, the estimated pack-ice edge is well off-
shore. The edge of the pack ice remains offshore until about October lst. As
the pack ice moves south, the number of large floes advancing into the sale
area increases and, by the end of October, more than 60 percent of the sale
area is covered by large floes. Floes with diameters of up to 10 kilometers
have also been observed.
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(b) Ridges: About one-quarter and, in places, up to one-half of the area
seaward of the stamukhi zone consists of deformed ice. Data obtained from
late winter and early spring laser profilometer flights in the Beaufort and
Chukchi Seas showed that (1) over 85 percent of the ridges were between 0.9
and 2.1 meters high--the average height was about 1.6 meters; (2) the highest
ridge observed had a sail height of 6.4 meters (measured 100 km northeast of
Barter Island), and (3) the average number of ridges in the Beaufort Sea was
about 5.5 per kilometer and in the Chukchi Sea about 3.3 per kilometer
(Tucker, Weeks, and Frank, 1979). The relationship between ridge sail height
and keel depths suggests a sail-to-keel ratio of about 1:4.5 for first-year
ice ridges and 1:3.3 for multiyear ridges (Barnmes, Rearic, and Reimnitz,
1983).

Multiyear composite maps of major ridges indicate that (1) in the nearshore
region, there is a pronounced increase in ridge density in the vicinity of
shoals and large promontories; (2) massive ridges occur shoreward of the
20-meter isobath; and (3) in the eastern Beaufort Sea 30 to 40 kilometers from
the coast, there is an increase in ridging from east to west.

(c) Floebergs: Floebergs are massive pieces of sea ice that consist of
hummocks, groups of hummocks, or rubble fields that are frozen together and
separated from any surrounding ice. They form primarily in the shear =zomne
between the drifting ice pack and the landfast ice. Large, coherent ice
masses consisting of continuous ridges and multiyear hummock fields (floe-
bergs) also form off the southwest coast of Prince Patrick Island in the
western entrance to M'Clure Strait; the hummock fields eventually break out
and drift into the southern Beaufort Sea.

(d) 1Ice Islands: 1Ice islands are large, tabular icebergs with areal sizes
ranging up to 1,000 or more square kilometers and thicknesses up to 60 meters
(Sackinger et al., 1985). They calve from the ice shelves located along the
northern coasts of Ellesmere and Axel Heiberg Islands and drift into the
Arctic Ocean, where they slowly circulate in a clockwise direction for many
years. In 1972, 433 ice islands or fragments were observed along the Beaufort
Sea coast. The large number of fragments may have been the result of the
breakup of a very large island that went aground near Barter Island. In 1973,
299 ice islands or fragments were sighted; in 1974, 27; in 1975, no ice
islands or fragments were seen along the same part of the coast. During the
observation period from 1963 through 1986, 1,053 square kilometers of ice were
lost from the Ellesmere and Axel Heiberg ice shelves. The amount of ice lost
in any year varied from O to 569 square kilometers. The ice-shelf observa-~
tions and ice-island sightings indicate that it may take 10 or more years for
ice islands to reach locations within the Beaufort Sea Planning Area.

Hanna Shoal is a site for the accumulation of ice features, such as ice-island
fragments or floebergs, that have drafts greater than 25 meters. Recurrent
groundings of ice islands or floebergs with progressively deeper drafts result
in the seasonal growth of this field.

(e) Leads and Open-Water Areas: Data obtained from aerial and satellite
remote sensing show that leads and open-water areas form within the pack-ice
zone. Southwesterly storms cause leads to form in the Beaufort Sea.
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Along the western Alaska coast between Point Hope and Point Barrow, there is
often a band of open water seaward of the landfast-ice zone during winter and
spring. This opening is at times a well-defined lead and at other times a
series of openings in the sea ice or polynyas. The northern part of this
open-water system extends into the Chukchi Sea portion of the Beaufort Sea
Planning Area. Between February and April, the average width is less than 1
kilometer (the extreme widths range from a few km in February to 20 km in
April) and 1is open about 50 percent of the time. The Chukchi open-water
system appears to be the result of the general westward motion seen in the
Beaufort Gyre. Also, there appears to be a positive correlation between the
average ice motion away from the coast and the mean wind direction, which is
from the northeast for all months except July.

b. Summer Conditions: By the middle of July, much of the
lagoonal and open-shelf fast ice inside the 10-meter isobath has melted; and
there has been some movement of the ice. After the first openings and ice
movement in late June to early July, the areas of open water with few ice
floes expand along the coast and away from the shore, and there is a seaward
migration of the pack-ice zone. The concentration of ice floes generally
increases seaward and, as the pack retreats, the width of the bands that
define percentage of sea-ice cover also increases. During the summer, winds
from the east and northeast are the most common along the Alaskan Beaufort Sea
coast., Due to Coriolis forces, these winds drive the ice offshore; westerly
winds move the ice onshore.

B. Biological Resources

1. Lower~-Tropic-Level Organisms: This discussion summarizes and
incorporates by reference the description of lower-trophic levels contained in
the Sale 87 FEIS (USDOI, MMS, 1984a), with augmentation by additional informa-
tion as cited. Various other references that discuss or summarize information
on these organisms or their communities include Barnes, Schell, and Reimnitz
(1984); Dunton (1984); Dunton, Reimnitz, and Schonberg (1982); Horner (1984);
Schell et al. (1982); Dome Petroleum, Ltd. et al. (1982); Schell and Horner
(1981); Horner (1981); Broad, Griffiths, and Carey (1981); the BF FEIS (USDOI,
BLM, 1979); and Carey, ed. (1978).

Lower-trophic-level organisms in the Beaufort Sea can be categorized as
planktonic (living in the water column), epontic (living on the underside of
sea ice), or benthic (living on or in the sea bottom), depending on their
general location. The abundance and spatial and seasonal distribution of
these organisms are strongly influenced by the extreme physical conditions
described earlier (Sec. III.A).

a. - Planktonic Communities:. The planktonic communities in
this region are comprised of both phytoplankton and zooplankton.

(1) Phytoplankton: Ninety-four species and eighteen
additional taxonomic categories (e.g., unidentified species and groups of
specles) of phytoplankton have been identified from the Beaufort Sea; however,
not all of these species or groups were found each year sampled (Horner,
1984). The species and species-groups were divided by Horner into four major
categories: the diatom genus Chaetoceros (greater than 20 species), all other
diatoms, dinoflagellates, and flagellates. The geographical and vertical
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depth distributions of these organisms were described from Point Barrow ‘in the
west to Barter Island in the east, and were correlated with vertical profiles
of cell density and chlorophyll a concentration. The most abundant species
had broad distributions, but the relative abundances of species groups varied
spatially. Near Point Barrow and Pitt Point, flagellates were most abundant;
at the more easterly stations (Harrison Bay, Prudhoé¢ Bay, and Barter Island),
Chaetoceros species and dinoflagellates were more abundant. Microflagellates
were abundant in all years sampled, being especially common in surface waters.
Horner (1984) suggests that they may be more tolerant of high light intensity
and low salinity. Diatoms were most numerous in deeper waters. Primary
productivity generally was highest at depths where Chaetoceros species or
other diatoms predominated. A similar pattern in the distribution of species
types and productivity was found in earlier studies conducted in the shallow
(less than 20 m) depths of Harrison and Prudhoe Bays (Alexander, 1974; Horner,
Coyle, and Redburn, 1974).

Abundance of phytoplankton appears to be greatest in nearshore waters with
decreasing numbers farther offshore. Although observations of vertical
distribution of phytoplankton vary, most reports show that phytoplankton
abundance is greatest in depths less than 5 meters (Alexander, 1974). Horner,
Coyle, and Redburn (1974), however, found phytoplankton abundance to be
greater below 5 meters near Prudhoe Bay. Peak abundance occurs in late July
and early August due to increased light intensity during this period.

Schell et al. (1982), based on their own data plus that of Alexander (1974)
and Horner (1981),

"conclude that seasonal primary productivity in the coastal Beaufort
Sea is typically between 0-2 g C/m?-yr (grams carbon per meter
squared per year) for ice algae and 5-20 g C/m2-yr for phytoplankton
for the nearshore areas such as Stefansson Sound, inner Harrison
Bay, and Simpson Lagoon. Outside of the barrier islands and further
offshore, ice-algal productivity increases to 2-6 g C/m?-yr and
phytoplankton productivity increases to over 40 g C/m?-yr. These
increases reflect the clearer ice cover and the deeper water column
which, when integrated over the euphotic zone, yield higher total
primary productivity wvalues,. It is assumed that far offshore
(beyond about 200 km) where pack ice 1s perennial, phytoplankton
productivity decreases td8 very low annual totals of less than 1 g
C/m2-yr (Apollonio, 1959; English, 1959)."

Levels of primary productivity are positively correlated with light 1levels.
Horner (1984) found rates of primary production to vary as much as two to
three times between years. Highest production and standing-stock values
occurred in the sampling year with the least amount of ice cover, while lowest
production and standing stock occurred in the year with the most extensive ice
cover.

Variation also seems to exist in the presence or absence of a spring phyto-
plankton bloom. A spring bloom apparently occurs in the nearshore Chukchi Sea
at Barrow during and just after ice breakup when light levels increase and
high nutrient concentrations exist (Horner, 1969). However, Horner (1984)
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states that '"there are no data based on sufficiently intense sampling to
indicate the occurrence of a spring bloom in the offshore Beaufort Sea."
Schell et al. (1982), sampling in Simpson Lagoon, Harrison Bay, Prudhoe Bay,
Stefansson Sound, and offshore, also did not find any evidence of a "spring"
phytoplankton bloom. It is not clear why a spring bloom does not occur, but
factors involved may include light levels, nutrient concentrations, zooplank-
ton grazing, or a bias resulting from the time of year that areas were
sampled.

(2) Zooplankton: The greater than 100 species of =zoo-
plankton identified from the Beaufort and northeastern Chukchi Seas can be
divided into four groups: (1) species that occur throughout the Arctic Basin;
(2) species that are swept into the Beaufort Sea to varying extents from the
Bering and Chukchi Seas; (3) species characteristic of nearshore, less saline
environments; and (4) species that are the larval forms of animals that live
in the benthos (=meroplankton) (USDOC, NOAA, 1978).

Hydrographic conditions can greatly influence the abundance, distribution, and
diversity of these zooplankton groups. Based on collections made in 1950 and
1951, Johnson (1956) has concluded that in the Beaufort Sea, those animals
spending their entire lives in the plankton comprised the most important part
of the zooplankton. By contrast, in the Chukchi Sea, the meroplankton were
also an important component of the plankton, perhaps reflecting the more
shallow, nearshore nature of the water (see Table III-B-1 and Johnson, 1956).

Table III-B-1
Average Number of Larvae per Station

1950 1951
Chukchi  Western Eastern Chukchi  Western Eastern
Larval Type Sea Beaufort Beaufort Sea Beaufort Beaufort
Sea Sea Sea Sea
Bivalves 160 10.4 6 3,192 492 15
Barnacles 2,532 45,1 6.86 9,576 1,478 52.68

Source: Johnson, 1956,

More recently, zooplankton in the western part of the Beaufort Sea was found
to contain a large component of meroplankton (USDOC, NOAA, 1978). Larvae of
barnacles, bivalves, polychaetes, hydrozoans, gastropods, and echinoderms
comprised a large part of the meroplankton.

Zooplankton communities found by Johnson (1956) were richer in the Chukchi Sea
and the western part of the Beaufort Sea than in the eastern Beaufort (east of
approximately Barter Island), again possibly reflective of greater extents of
shallower depths in the west. Copepods were the predominant =zooplankton
group, both in numbers and biomass. Horner (1979, 1981), in another study of
zooplankton along the Alaskan Beaufort Sea coast, reported that copepods
comprised an average of 63 percent of the individuals in the zooplankton.
Richardson (1986), in a study of the eastern Beaufort Sea, found copepods

I11~12



represented 87 percent of the individual zooplankters and 78 percent of the
wet-weight zooplankton biomass. Richardson also found a decrease in zooplank-
ton biomass from the nearshore area to the inner shelf to the outer shelf,
Zooplankton biomass above the pycnocline (the depth zone within which seawater
density changes maximally) was very low except in nearshore waters. The
highest biomasses of zooplankton were generally found just below the pycno-
cline. Distribution of zooplankton in the eastern Beaufort Sea was patchy,
with patches being very extensive in the horizontal plane (e.g., 100's-1,000's
of meters across), but usually only 5 to 10 meters thick. Off of Kaktovik,
patches of zooplankton were more abundant in nearshore and inner-shelf waters,
and biomass was greater than in more offshore waters (Richardson, 1986). Most
copepods are primarily herbivorous, so copepods form an important link between
phytoplankton and larger, carnivorous species. Other components of the zoo-
plankton include amphipods, mysids, euphausiids, arrow worms, ostracods,
decapods, pteropods, comb jellies, jellyfish, fish larvae, larvaceans, and
larval stages of benthic organisms (Johnson, 1956; Hopkins, 1969; Sekerak et
al., 1976, 1979; Horner, 1979; Griffiths and Buchanan, 1982; and Richardson,
1986).

b. Epontic Communities: Epontic communities are composed of
those plants and animals living on or in the undersurface of sea ice. Micro-
algae in the ice consist primarily of pennate diatoms and microflagellates,
but centric diatoms and dinoflagellates may also be present, usually in low
numbers (Horner and Schrader, 1982)., Although approximately 200 diatom
species have been identified from Arctic sea ice, only a few species predomi-
nate. In samples taken by Horner and Sc¢hrader (1982), only 6 of the 58
species enumerated accounted for more than 10 percent of the cells counted.
Regional differences occur in which species predominates, and changes in
community structure have been noted during the development of the spring bloom
(Horner and Schrader, 1982),

Microalgae are found in sea ice as it forms in the fall, but the origin of the
cells is not known (Horner and Schrader, 1982). One possibility is that those
species that eventually thrive in the ice may be present in low numbers in the
water column and may be incorporated into the ice as it forms (Horner and
Schrader, 1982).

Light appears to be the major factor controlling the distribution, develop-
ment, and production of the ice-algal assemblage., Although spring blooms of
ice algae have been reported by multiple investigators, only recently has a
fall bloom also been noted (Schell et al., 1982). Diatom concentrations in
Schell's fall samples (taken in 1980) were comparable to the levels found by
Horner and Schrader (1982) in the 1980 spring bloom.

Algal biomass in the spring bloom off Narwhal Island showed a bimodal pattern
similar to that found by Alexander, Horner, and Clasby (1974) for the Chukchi
Sea near Barrow. Near Narwhal Island, an early peak occurred in late April-
early May, with a later maximum peak at the end of May-early June. Although
the pattern of the bloom was similar, primary production levels near Barrow (5
g C/m? for the bloom period) were about seven times greater than for offshore
Narwhal Island (0.7 g C/m?), perhaps reflecting differing light conditions.
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In Horner and Schrader's study (1982), primary production by ice algae during
the May peak was twice as great as phytoplankton production in the water
column., The total amount of epontic algal primary production was estimated by
Schell and Horner (1981) to constitute about one-twentieth of the annual total
primary production of the nearshore zone. Other sources of primary production
include phytoplankton; benthic microalgae; and, in some areas, benthic
macroalgae,

Dunton (1984) found that ice algae beneath clear ice contributed about 25 per-
cent of the carbon produced in the area of the Stefansson Sound Boulder Patch.

Attenuation of light by turbid ice (ice with incorporated sediments) or by
snow cover can greatly reduce or eliminate the productivity of the ice algae
(Alexander, Horner, and Clasby, 1974; Schell, 1980a,b; Horner and Schrader,
1982; and Dunton, 1984).

Although the contribution of ice algae to annual productivity may be rela-
tively small, its importance lies in its input during early spring when food
is presumably in short supply.

c. Benthic Communities: The benthic communities in the
Alaskan Beaufort and Chukchi Seas can contain macrophytic algae (large sea-
weeds), benthic microalgae and bacteria, and benthic invertebrates.

(1) Marine Plants and Bacteria:

(a) Macrophytic Algae: Although most substrates in the Beaufort Sea are
silty sediments that are generally unsuitable for settlement and growth of
large algae, hard substrates in the form of cobbles and boulders occur spo-
radically. The occurrence of such substrates is not perfectly coincidental
with the presence of large seaweeds, since ice gouging can prevent the estab-~
lishment or growth of algae on suitable substrates. Dunton, Reimnitz, and
Schonberg (1982) have also found algae in areas where significant quantities
of rock substata were lacking. But, in general, macrophytes are most likely
to occur in areas not subjected to ice gouging or landfast ice, and where hard
substrates occur (see Dunton et al., 1982, and the Sale 87 FEIS, USDOI, MMS,
1984a, for notes about locations of other kelp beds). The largest kelp
community thus far described occurs in Stefansson Sound and is appropriately
entitled, the Boulder Patch (see Dunton and Schonberg, 1981; Dunton, Reimnitz,
and Schonberg, 1982; and Dunton, 1984). The locations of other kelp beds in
the eastern Beaufort Sea are portrayed in Figure 5 of Dunton, Reimnitz, and
Schonberg (1982). Basically, these other beds occur near the Stockton
Islands, Flaxman Island, northwest of Kangigivik Point in western Camden Bay
in Nuvagapak Lagoon, and Demarcation Bay. Dunton et al. state that: "In two
cases, algae were present in the absence of significant concentrations of rock
substrata. However, none of the algal beds were large, not all contained
kelp, and none possessed the diverse epilithic fauna that characterizes the
Boulder Patch in Stefansson Sound." MacGinitie (1955) noted the occurrence of
algal growths (possibly, Laminaria) at Elson Lagoon near Point Barrow. Some
kelp and other macroscopic algae also occur somewhat south or southeast of the
sale area in the Chukchi Sea (Phillips et al., 1982; Schell, personal communi-
cation),
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The Boulder Patch community, although predominated by the brown alga,
Laminaria solidungula, also contains red algae and a diverse assemblage of
benthic invertebrates. Approximately 98 percent of the carbon produced
annually in the Boulder Patch is derived from kelp and phytoplankton.
Laminaria is estimated to contribute 50 to 56 percent of the annual production
(134 g C/m?/yr to 211 g C/m?/yr), depending on whether the plants are beneath
clear or turbid ice (Dunton, 1984). Kelp are responsible for the release of
approximately 60 percent of the particulate organic matter found in the
environment (Dunton, 1984). This input may be quite important to the numerous
filter feeders found in the community.

Much of .the linear growth of the kelp takes place in winter, with maximum
growth occurring in late winter or early spring (Dunton, Reimnitz, and
Schonberg, 1982). The only herbivore that noticeably consumes kelp in the
Boulder Patch is the chiton, Amicula vestita. Dunton (1984) estimates the
annual ingestion of kelp by A. vestita is approximately 0.8 g C/m2.

(b) Benthic Microalgae and Bacteria: Benthic microalgal assemblages, con-
sisting primarily of diatoms, have been studied in the nearshore area off
Barrow (Matheke and Horner, 1974), off Narwhal Island (Horner and Schrader,
1982), and in Stefansson Sound (Horner and Schrader, 1982; Dunton, 1984). The
relationship of the species found in sediments with those found in the ice-
algal assemblage is unclear, although some species occur in both assemblages.
Although Matheke and Horner (1974) reported high productivities for benthic
microalgae over the summer, Horner and Schrader (1982) and Dunton (1984)
reported that benthic miecroalgae do not contribute significantly to primary
production. Dunton (1984) estimates that benthic microalgae contribute about
2 percent of the annual carbon produced in the Stefansson Sound Boulder Patch,
with production in the absence of turbid ice figured at about 0.4 g C/m?/yr.

Bacterial communities in the western Beaufort Sea have been studied by Atlas
and Griffiths (1984). Seasonal changes in the abundance of bacterial popula-
tions occurred, with a decline evident during winter, especially in surface
waters., As in other marine ecosystems studied, the numbers of bacteria were
highest in sediments, lower in water, and lowest in ice. Beaufort Sea bac-
terial communities were also taxonomically diverse, with taxonomic diversity
significantly greater in sediment than in water assemblages and significantly
greater in summer than in winter. Geographic trends in diversity also
occurred: during the summer, diversity was greatest in the western Beaufort
Sea, while during the winter,.it was lowest there. Relative microbial activ-
ity was greatest in waters and sediments associated with the major river
plumes. Microbial biomass production may be very high in river-plume waters
and may represent a significant food source for higher-trophic-level organisms
(Atlas and Griffiths, 1984). Information from nutritional studies showing
that large numbers of carbohydrates can be used by bacteria suggest that the
ecosystem is supported by phytoplankton, especially during the summer (Atlas
and Griffiths, 1984).

(2) Benthic Invertebrates: Benthic invertebrates in the
Alaskan Beaufort and Chukchi Seas can generally be divided into two main
categories, epifauna and infauna, based on their relationship with the bottom
substrate. Infaunal organisms live within the substrate and, as a result, are
often rather sedentary. Epifaunal organisms, on the other hand, generally
live on or near the surface of the bottom substrate. The organisms comprising
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these groups, as well as the general patterns of their distribution and
abundance, have been described in the Sale 87 FEIS (USDOI, MMS, 1984a) and
Sale 109 DEIS (USDOI, MMS, 1987). Major studies examining these groups in the
Alaskan Beaufort and Chukchi Seas include those of Broad (1979) and Broad,
Griffiths, and Carey (198l); Carey (1978); Stoker (1981); Frost and Lowry
(1983a); Griffiths and Dillinger (1981); Craig and Griffiths (1981);
Envirosphere (1985); and Moulton, Fawcett, and Carpenter (1985). Wacasey
(1975) has described the infauna of the Canadian Beaufort Sea.

Patterns in the distribution and relative abundance of species in the Beaufort
Sea appear to be correlated with meter physical factors. In nearshore waters
with depths less than or equal to 2 meters, relatively few species are found,
sampled biomass is low (although divers have reported densities of epibenthic
organisms approximately 102 to 10® times greater than those obtained by otter
trawls or epibenthic trawls; see Carey, ed., 1978; Griffiths and Craig, 1978;
and Crane and Cooney, 1975), and the abundance of groups is highly variable
from year to year. Since this is the zone of shorefast ice, the distribution
and abundance of most species is probably dependent on annual (or more fre-
quent) colonization. Abundant groups (of benthic organisms and zooplankton)
include amphipods, mysids, isopods, copepods, oligochaete worms, and midge
(chironomid) larvae. The fourhorn sculpin is also abundant in this zone. Of
the invertebrates, only the oligochaetes and chironomid larvae appear to be
restricted to this zone.

In the inshore environment, which ranges from 2- to 20~meter depths, the
diversity and biomass of infauna increase and species composition changes
(Carey, ed., 1978). The principal groups of species found include polychaete
worms, amphipods, an isopod, bivalve mollusks, and a priapulid. Some of these
organisms, primarily the amphipods and the isopods, also figure importantly in
the nearshore enviromment and in the epibenthos. Species composition of the
epibenthos is similar in the nearshore and inshore environments, with mysids
and amphipods generally predominating. Epibenthic organisms, in general, and
the mysids and amphipods, in particular, are important prey of anadromous
fishes that seasonally frequent nearshore waters, Several recent studies have
examined the patterns of distribution and abundance of these epibenthic
organisms (Craig and Griffiths, 1981; Envirosphere, 1985; Moulton, Fawcett,
and Carpenter, 1985), primarily as they relate to fish movements and feeding
behavior. 1In general, the two major mysid species, Mysis relicta and M.
litoralis, have somewhat different distributions, with the distribution of M.
litoralis apparently indicating a lesser tolerance of low-salinity water.
Amphipods were exceptionally abundant on the inside of barrier islands, and
cheir distributions also showed more fluctuations in Prudhoe Bay than in the
lagoonal system to the west (Gwydyr Bay Lagoon). Hypersaline waters also
pparently affected distributions, leading to reduced biomass of mysids and

nphipods in offshore or central areas of Prudhoe Bay during late summer
{Envirosphere, 1985; Moulton, Fawcett, and Carpenter, 1985),

Biomass and diversity in the inshore =zone generally increase with depth,
except in the shear zone at approximately 15 to 25 meters in depth. Intensive
ice gouging occurs in this zone between the landfast ice and the moving polar
pack ice, which greatly disturbs the sediments in which infaunal organisms
exist, thereby presumably minimizing their abundance. Ice gouging continues
out to about 40 meters with decreasing intensity. Diversity and biomass of
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infauna increase beyond this minimum-abundance zone with distance offshore
(Carey, ed., 1978), at least as far as the continental shelf (200 m).

In a study of the nearshore and littoral areas of the Beaufort and Chukchi
Seas, Broad et al. (1978) concluded that the fauna of the Beaufort littoral
and nearshore (0-20-m depths) and the northeastern Chukchi littoral (0-2-m
depths) are similar in species, diversity, and biomass. Principal inverte-
brates sampled in the northeastern Chukchi littoral include oligochaete worms,
isopods, mysids, amphipods, bivalves, priapulids, chironomid larvae, dip-
terans, and hermit crabs (Broad et al., 1978).

Offshore epifauna have been sampled on several cruises (Carey et al., 1974;
Carey and Ruff, 1977; and Frost and Lowry, 1983a; see Carey, ed., 1978, for
descriptions). The most extensive sampling of epifaunal invertebrates was by
Frost and Lowry (1983a). Their trawls were made in the northeastern Chukchi
and western Beaufort Seas at depths of 40 to 400 meters. Many of the tows
were made near the southern edge of the pack ice. Frost and Lowry

"identified 238 species or species groups of invertebrates including
49 gastropods, 34 amphipods, 28 polychaetes, 27 echinoderms, 25
bivalves, 16 ectoprocts, and 14 shrimps. Only 14 species occurred
in more than 20 trawls. All except the scallop Delectopecten
groenlandicus (which was caught only east of long. 154° W), were
found throughout the study area. Forty-one species occurred in 10
or more trawls and almost half of the 238 species occurred in fewer
than 5 trawls. At 26 of 33 stations, echinoderms, mainly brittle
stars and crinoids, were the most abundant invertebrate group. In
most cases, they composed more than 75 percent of the total trawl
biomass.

"At least two major community types seemed to exist. West of long.
154° W, brittle stars (usually Ophiura sarsi) were predominant,
Associated species included soft corals (Eunephthya spp.) and sea
cucumbers {(Psolus sp. and Cucumaria sp.). At all stations where
this brittle star community was found, the bottom was muddy. East
of long. 150° W, the invertebrate community was characterized by
the scallop Delectopecten groenlandicus and the crinoid Heliometra
glacialis. Sea cucumbers (Psolus sp.), sea urchins (Strongliyo-
centrotus droebachiensis), several species of brittle stars (not
Ophiura sarsi), and the shrimp Sabinea septemcarinata were usually
among the most abundant species. Most trawls in which this species
assemblage occurred were in rocky (cobble) areas.

"Some trawls fell into neither of the above community types. Those
trawls were generally in rocky areas between long. 158° and 162° W,
and between long. 150° and 154° W."

d. Trophic Interactions: In a highly seasonal environment
like that of the Beaufort and Chukchi Seas, extremes and patterns in the
physical environment affect the interaction of organisms with the environment
and interactions among organisms. Physical parameters may limit when and how
much primary productivity occurs, thus influencing the availability of food to
other organisms. Thus, shifting patterns of physical processes may limit or
determine biological processes and resultant interactions among organisms.
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In the Alaskan Beaufort and Chukchi Seas, sources of primary production
include epontic algae, phytoplankton, benthic microalgae, benthic macroalgae,
and peat entering into the system from terrestrial environs, The turbidity of
ice and the pattern of ice breakup greatly influence the timing and degree of
production by algae. The contribution of ice algae to annual productivity may
be relatively small (see earlier discussion), but its Importance probably lies
in its input during early spring when food is presumably in short supply.
Another peak in production by ice algae may occur in the fall (Schell, 1982).
Open-water phytoplankton generally have the greatest input to primary produc-
tion (but see comments related to macroscopic algae and peat input), but the
contribution varies considerably spatially, increasing in offshore areas
except where the pack ice is perennial (Schell et al., 1982; Alexander, 1974;
Horner, 1981; Apollonio, 1959; English, 1959). Benthic macroscopic algae,
although limited in their occurrence in the Beaufort Sea, can provide as much
as 56 percent of the annual primary production in an area (Dunton, 1984).

Benthic microalgae, on the other hand, generally appear to contribute rela-
tively little to annual primary production (Horner and Schrader, 1982; Dunton,
1984), although Matheke and Horner (1974) reported high productivities for
benthic microalgae over the summer. The input of carbon from terrestrially-
derived peat to the shallow, nearshore zone (less than 10 m in depth, but
extending to 10 km offshore) was found to be approximately equal to that of
annual primary production (30 g/m?/yr from peat versus 20 g/m?/yr from phyto-
plankton; Schell, 1982, 1983).

The production or input of carbon into the ecosystem is important, but the
methods and degrees to which these potential food sources are used are also
critical and form the basis for further interaction among organisms. Knowl-
edge of trophic interactions is in some respects quite rudimentary; most
information revolves around who eats what or whom. Relatively little infor-
mation exists concerning preferences, feeding behavior, likelihood of choosing
alternative prey, etc.

Although terrestrially-derived peat contributes substantially to available
carbon in the nearshore marine environment, it is little-used by strictly
marine organisms and thus does not enter in large degree into the marine food
webs (Schell, 1983). Top carnivores of the pelagic food webs (seals, whales,
and polar bears) have large energy-storing capabilities, which may enable them
to persist in the face of large annual and seasonal fluctuations in food.
Peat carbon does seem to be important seasonally for freshwater and anadromous
arctic fishes and oldsquaw ducks utilizing insect larvae. The insect larvae
appear to be the link with peat carbon for these organisms (Schell, 1983).
Bacterial production in river plumes based on the use of soluble organic
material leaching from vegetation may provide another link between terrestrial
vegetation and marine food webs, Marine organisms, however, are basically
dependent on food webs based on marine algae (see Graphic 2), although peat
and peat detritus have some input.

The food habits of marine invertebrates vary depending on habitat, season,
preferences, etc., but in general they may rely on marine plants, other
invertebrates, detritus, or carrion. Certain invertebrates--primarily mysids,
amphipods, copepods, isopods, and euphausiids--comprise major portions of the
diets of some fishes, birds, and marine mammals (Lowry and Frost, 1981b, 1984;
Frost and Lowry, 1983a, 1984; Craig, 1984a; Craig et al., 1984; Connors,
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1984; Divoky, 1984; Moulton, Fawcett, and Carpenter, 1985; and Envirosphere,
1985). Other invertebrates, such as bivalves, snails, crabs, and shrimp may
comprise the diets of some marine mammals (e.g., walrus, bearded seals, and
ringed seals; see Frost and Lowry, 1983a).

Areas with high primary productivity or with concentrations of certain larval
forms may also be areas where organisms dependent on that productivity, either
directly or indirectly, also concentrate (Johnson, 1956; Schell, 1985, per-
sonal communication). Schell (1985, personal communication) has found a
positive correlation between patterns of high primary productivity in the
Alaskan Beaufort Sea and areas where whales historically have been killed.
Areas in the eastern Beaufort Sea where bowhead whales feed contain concentra-
tions of their =zooplankton prey (Griffiths, Thomson, and Johnson, 1987).
Thus, patterns in physical parameters can be linked to patterns of primary and
secondary productivity.

2, Fishes: This discussion summarizes and incorporates by refer-
ence the description of fish resources contained in Section III.B.2 of the
Sale 87 FEIS (USDOI, MMS, 1984a) and Sale 109 DEIS (USDOI MMS, 1987), with
augmentation by additional information as cited. Recent reviews include those
of Craig (1984a) and Dome, Esso, and Gulf (1982). Nearshore areas of the
Alaskan Beaufort Sea have received more attention (see (Craig [1984a] for
references, plus Craig et al. [1984]; Envirosphere [1985]; Cannon and
Hachmeister [1987]; and Moulton, Fawcett, and Carpenter [1985]) and appear to
have greater abundance of fishes than offshore areas, although the lower
sampling effort offshore may bias the strength of this generalization.

The fishes occurring in the Beaufort Sea fall into three basic categories:
(1) freshwater species that make relatively short seaward excursions from
coastal rivers, (2) anadromous species that spawn in freshwater and migrate
seaward as juveniles and adults, and (3) marine species that complete their
entire life cycle in the marine environment. They are typical of the "Inuit
fauna" (McAllister, 1962), a fairly distinct assemblage of marine or anadro-
mous fishes that extends from the central Canadian Arctic through the Chukchi
Sea and into Siberian coastal waters. Sixty-two fish species have been
reported from the Alaskan Beaufort Sea (Craig, 1984a) and 72 from the north-
eastern Chukchi Sea (Craig, 1984b). By comparison, over 300 fish species
occur in the Bering Sea and Gulf of Alaska. The low variety of fish in the
region has been attributed to.low temperature, low productivity, and harsh ice
conditions that preclude extensive use of shoreline habitats during the winter
period.

Of the 62 Alaskan Beaufort specles reported, 37 were collected in nearshore,
brackish waters and 40 in offshore marine waters, indicating that some species
occur in both habitats. The areas of greatest species diversity tend to be
the delta regions of large rivers draining into the Beaufort Sea.

Some characteristics of the physical environment greatly influence the distri-
bution and abundance, both spatially and temporally, of Beaufort Sea fishes.
In particular, the formation of a narrow band of warm, brackish water near-
shore affects the movements and activities of anadromous fishes. The
formation of this watermass is described in the Sale 87 FEIS (USDOI, MMS,
1984a). This warm, brackish water, with its riverine origin, has its greatest
extent off the mouths of rivers, with a plume sometimes extending 20 to 25
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kilometers offshore (Craig, 1984a). During winter, most of the nearshore
water less than 2 meters deep freezes to the bottom.

Aspects of the general biology of freshwater, anadromous, and marine fish
species occupying the Alaskan Beaufort Sea follow.

Freshwater Species: Freshwater fishes that venture into the coastal waters
are found almost exclusively in association with fresh or brackish waters
extending offshore from major river deltas. Their presence in the marine
environment is generally sporadic and brief with a peak occurrence probably
during or immediately following spring breakup. Such freshwater species
include arctic grayling, round whitefish, and burbot.

Anadromous Species: Anadromous species found in the nearshore waters of the
Beaufort Sea include arctic char, arctic cisco, least cisco, Bering cisco,
rainbow smelt, humpback whitefish, and broad whitefish. Pink and chum salmon
have been reported from Simpson Lagoon (Craig and Haldorson, 1981) and along
the western Beaufort (Schmidt, McMillan, and Gallaway, 1983); however, their
occurrence is thought to be occasional and their abundance relatively low.
Other anadromous species recorded from the Alaskan Beaufort include arctic
lamprey; chinook, sockeye, and coho salmon; dinconnu; and ninespine and
threespine stickleback.

The two largest river drainage systems, the Mackenzie and the Colville,
contain the most anadromous species. Both rivers have spawning populations of
arctic char, ciscoes, whitefishes, and smelt, plus relatively small runs of
salmon (Craig, 1984a). Between these two drainage systems are numbers of
mountain streams containing perennial springs that are associated with the
spawning and overwintering grounds of arctic char (Craig, 1984a; see Fig.
I111-9).

During the open-water season, anadromous fishes appear to widely use the
nearshore, brackish-water habitats as feeding and rearing areas., With the
first signs of spring breakup (June 5-20), adult and juvenile fishes move into
and disperse through these coastal waters where they feed extensively on an
abundant food supply, consisting mainly of epibenthic invertebrates. During
the 3- to 4-month open-water season, anadromous fishes accumulate energy
reserves used for overwintering and spawning activities that occur later in
fresh- or brackish-water habitats.

Anadromous fishes using the Beaufort Sea coastal region as summer-feeding
habitat have been hypothesized to prefer the warmer, less saline waters around
river deltas rather than the cooler, more saline waters offshore or removed
from drainages. Support for this hypothesis has come from Craig and Haldorson
(1981); Moulton, Tarbox, and Thorne (1980); Griffiths and Gallaway (1982);
Critchlow (1983); Dew (1983); Griffiths et al. (1983); Woodward-Clyde Consul-
tants (1983); Moulton and Fawcett (1984); and Moulton, Fawcett, and Carpenter
(1985). Moulton, Fawcett, and Carpenter (1985) also have found that the large
fish of some anadromous species (char, arctic cisco, and least cisco) are less
restricted by low temperature and high salinity than are smaller fish, Among
the abundant anadromous fishes found in the nearshore zone, arctic char have
the broadest salinity tolerance, followed--in decreasing order--by arctic
cisco, least cisco, and broad whitefish.
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FIGURE IlI-9. FRESHWATER SOURCES AND COASTAL DISPERSAL PATTERNS OF THE PRINCIPAL ANADROMOUS
FISHES OCCURRING ALONG THE BEAUFORT SEA COASTLINE



The concentration of movement and feeding activities of anadromous fishes in
the band of warm, brackish water nearshore has been postulated to be related
most to (1) temperature and salinity regimes or (2) the concentration of prey
in this area. Recent investigations and correlation analysis (Moulton,
Fawcett, and Carpenter, 1985) suggest that fish distribution is most strongly
correlated with temperature and/or salinity parameters; prey density seems to
have little effect. Food does not appear to be a limiting factor for the
anadromous fishes studied (Craig and Haldorson, 1981, and Moulton, Fawcett,
and Carpenter, 1985, but see comments about arctic cisco). Within the near-
shore~brackish zome, fish tend to be concentrated along the mainland and
island shorelines rather than in lagoon centers or offshore. The important
fishes in nearshore waters, based on numerical abundance or use by humans, are
arctic and least aisco, arctic char, arctic cod, and fourhorn sculpin (the
latter two are marine species). These species constitute over 90 percent of
the fish caught along the Alaskan Beaufort and western Yukon Territory coast-
lines (Craig, 1984a). Recent catch statistics also indicate that broad
whitefish 1is an important and preferred species in subsistence harvests
(George and Nageak, 1986; Moulton, Field, and Brotherton, 1986).

The coastal distribution of some anadromous species (e.g., the broad and
humpback whitefishes and arctic char) reflect major geographical differences
in the locations of anadromous fish stocks in North Slope rivers (see Fig.
I1I-9). Details of distributions of the Alaskan Beaufort anadromous fishes
are found in the Sale 87 FEIS (USDOI, MMS, 1984a); Morrow (1980); Craig
(1984a); and Moulton, Fawcett, and Carpenter (1985). Brief descriptions of
the distributions of the four major anadromous fishes in the Alaskan Beaufort
Sea follow. Arctic cisco apparently originate from the Mackenzie River in
Canada, but range as far west as Point Barrow. Arctic char in Alaskan waters
are generally found east of the Colville River and are known to spawn and
-overwinter in mountain streams. Anadromous least cisco are common west of the
Colville River (in rivers from near Wainwright to the Colville) and in rivers
.on the northern coat of the Yukon and Northwest Territories, but are absent in
lakes and rivers of the central Beaufort Sea (between the Colville River and
the Babbage River in Canada). In the Alaskan Beaufort Sea, broad whitefish
occur in association with the freshwater discharges of larger rivers from
Point Barrow east to the Sagavanirkok River Delta, and also have been reported
from the Canning River.

Because some fishes, notably whitefishes and least ciscoes, do:not disperse
far from their rivers of origin, they show a somewhat disjunct distribution
pattern with greatest abundances near the Mackenzie River and west of the
Sagavanirktok River. In contrast, those fishes that disperse widely from
their streams of origin (arctic ciscoes and some arctic char) usually are
common along the entire Alaskan Beaufort Sea coastline. An extreme example of
a fish showing this latter pattern of dispersal is the arctic cisco. Gallaway
et al. (1983) suggest that all the arctic cisco in the Alaskan Beaufort Sea
are derived from a single stock that reproduces in the Mackenzie River system.
Waves of fishes disperse into Alaskan waters at irregular intervals (Gallaway
et al., 1983; Envirosphere, 1985) and juvenile fishes use Alaskan rivers (in
particular, the Colville and adjacent environs) and their delta areas as
overwintering habitat. Presumably, when they attain sexual maturity, they
return to the Mackenzie River to spawn. '
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Recent genetic studies of arctic char have demonstrated that separate stocks
with distinctive genetic makeups occur in different river drainages (Everett
and Wilmot, 1987). This suggests that despite what may be wide-ranging
movements by -adults, char show high fidelity to a particular drainage
(Johnson, 1980).

Other distributional patterns also occur. Onshore-offshore distribution or
segregation of species varies, presumably due to affinity or tolerance for
various salinity-temperature regimes.

Seasonal shifts in distribution take place, with most anadromous species
returning to North Slope rivers and lakes in late summer or fall. Some return
later, in early winter, while others overwinter in brackish waters off or
within the major river deltas (Mackenzie and Colville). One anadromous
species, the rainbow smelt, shows a distinctly different pattern by over-
wintering in marine environments. Large concentrations occur off the mouths
of the Mackenzie and Colville Rivers in winter. Then, in spring, the smelt
migrate into the rivers to spawn (Haldorson and Craig, 1984).

The nearshore, brackish waters, which are used by these anadromous fishes
primarily as a feeding ground, contain an abundant supply of food organisms.
The food habits of both anadromous and marine fishes using this zone are quite
similar. Epibenthic mysids and amphipods usually constitute over 90 percent
of the diets of arctic and least ciscoes, arctic char, and arctic cod (Craig
and Haldorson, 1981; Craig et al.,, 1984). Other fishes may also extensively
use these prey while showing preferences for other types of prey. For
example, rainbow smelt and sometimes arctic char eat fish; fourhorn sculpin
and arctic flounder eat isopods. Infaunal organisms are not abundant in areas
where water depths are less than 2 meters and are not commonly eaten by
nearshore fishes (Craig, 1984a).

Additional diet and selectivity information was gathered by Moulton, Fawcett,
and Carpenter (1985). During the period of greatest fish abundance, in early
and midsummer, there was little dietary overlap among the fish species taken
in Prudhoe Bay. In late summer, as fish declined in abundance and prey
increased, significant dietary overlap was noted between arctic and least
cisco, arctic cisco and char, and arctic cisco and broad whitefish. The
various fish species showed somewhat different sets of preferences for two
mysid species, amphipods, igopods, and other prey (Moulton, Fawcett, and
Carpenter, 1985). Although most anadromous fishes feed in nearshore waters
during the summer, both arctic and least cisco are known to continue feeding
through the winter in Colville Delta habitats (Craig and Haldorson, 1981).

Marine Species: Marine species in the Beaufort Sea have been studied much
less thah anadromous species have been. In general, they appear to be widely
distributed but in fairly low densities, with schooling species such as arctic
.cod displaying a rather patchy distribution. Forty-three marine species have
been reported from the Alaskan Beaufort Sea, with some found primarily in the
brackish, nearshore waters; others in the marine, offshore waters; and some in
both environments (see Craig, 1984a). The most widespread and abundant
species are the arctic cod, saffron cod, twohorn and fourhorn sculpins, the
Canadian eelpout, and the arctic flounder (Craig, 1984a). Trawl surveys
conducted by Frost and Lowry (1983a) in the northeastern Chukchi and western
Beaufort Seas, at depths of 40 to 400 meters, sampled 19 species of fishes.
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Three of these species (arctic cod, Canadian eelpout, and twohorn sculpin)
accounted for 65 percent of the catch, Catch rates were low in their trawls,
In more-nearshore waters, the fourhorn sculpin is also important numerically.
Some marine species, arctic cod and capelin, sporadically enter the nearshore
areas to feed on the abundant epibenthic fauna or to spawn, Others, 1like
fourhorn sculpin and flounder, remain in coastal waters throughout the
ice~free period, then move farther offshore with the development of the
shorefast ice during the winter. The arctic cod has been described as a "key
species in the ecosystem of the Arctic Ocean" due to its widespread distribu-
tion, abundance, and importance Iin the diets of marine mammals, birds, and
other fishes (Andriyashev, 1954; Quast, 1974; Bain and Sekerak, 1978; Craig et
al., 1982; Sekerak, 1982; Craig, 1984a). It has been calculated to be the
most important consumer of secondary production in the Alaskan Beaufort Sea
(Frost and Lowry, 1983) and may influence the distribution and movements of
marine mammals and seabirds (Craig, 1984a, citing Klumov, 1937; Bradstreet,
1980; Davis, Finley, and Richardson, 1980; and Finley and Gibb, 1982).

Fourhorn sculpin are among the most widespread and numerous species along the
Beaufort Sea coastline. This demersal fish is found in virtually all near-
shore habitats including deeper waters not frequented by anadromous fishes
(Craig and Haldorson, 1981). Saffron cod, arctic flounder, and starry
flounder have similar distributions; however, their occurrence is sporadic and
variable and in much lower numbers. Snailfish, which appear to be closely
associated with hard, rocky substrates or kelp, have been collected in Simpson
Lagoon (Craig and Haldorson, 1981) and Prudhoe Bay and have been observed in
association with the Stefansson Sound "Boulder Patch" (Dunton, Reimnitz, and
Schonberg, 1982).

Canadian eelpout is a benthic fish species that is common on muddy bottoms
(Andriyashev, 1954), After arctic cod, it was the most abundant species found
by Frost and Lowry (1983a). Twohorn sculpin, an offshore marine fish (Frost
and Lowry, 1983a), is abundant but patchy in its distribution. Capelin is a
widely distributed species that has been reported in areas west of the
Mackenzie Delta; it usually is not abundant except in August when it spawns in
coastal habitats.

Most other marine species spawn during the winter period. Craig and Haldorson
(1981) suggest that arctic cod spawn under the ice between November and
February, and spawning areas appear to occur both in shallow coastal areas as
well as in offshore waters. Fourhorn sculpin spawn on the bottom in nearshore
habitats during midwinter. Snailfish are also winter spawners, attaching
their adhesive eggs to rock or kelp substate.

Feeding habits of marine species are similar to those of anadromous species in
nearshore waters. Almost all of the marine species discussed rely heavily on
epibenthic and planktonic crustacea such as amphipods, mysids, isopods, and
copepods. Flounders also feed heavily on bivalve mollusks, while fourhorn
sculpins supplement their diets with juvenile arctic cod.

Sport and Commercial Use of Fish Resources: Anadromous fishes, particularly
ciscoes, whitefishes, and char are the focal point of several fisheries along
the Alaskan Beaufort Sea coastline. Subsistence harvest of fishes is
described in Section III.C.3. Fish are also taken by a commercial fishery in
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the Colville River Delta and by sport fishing at villages, DEW-line stations,
and oil camps.

The only continuous commercial fishing operation on Alaska's North Slope is
operated by a single family (Helmericks) during the summer and fall months in
the Colville Delta. Of the four species taken, arctic cisco is the most
important cash product. This species, along with broad and humpback white-
fish, is sold for human consumption in Fairbanks and Barrow. Least cisco also
are taken in large numbers and are sold for dog food. Average annual catch
statistics (1964-1984; Alaska Dept. of Fish and Game, 1984) for these species
are as follows:

Species Number Percent Total Weight (1bs.)
Arctic Cisco 30,615 55 30,615

Least Cisco 21,602 39 19,441

Broad Whitefish 2,183 4 11,133
Humpback Whitefish 1,351 2 -

It is estimated that about 9 percent of the arctic ciscoes and 5 percent of
the least ciscoes are exploited by commercial fisheries every year.

3. Marine and Coastal Birds: The description of marine and
coastal birds in the Beaufort Sea Planning Area as contained in Section
ITIT1.B.3 of the 87 FEIS (USDOI, MMS, 1984a) is incorporated by reference. A
summary of this description, augmented by additional material, as cited,
follows. Several million birds, consisting of about 150 species~-including
seabirds, waterfowl, shorebirds, passerines, and raptors-—-occur on the North
Slope adjacent to the area of Sale 97 in the Beaufort Sea. Nearly all of
these species are found in the Arctic, seasonally, from May through September.
The most abundant marine and coastal species include red phalarope, oldsquaw,
glaucous gull, and common eider.

Within the proposed sale area, major concentrations of birds occur near shore
(in waters less than 20 m in depth) and in coastal areas such as Peard Bay,
Plover Islands-Barrow Spit, Pitt Point-Cape Halkett, Fish Creek Delta,
Colville River Delta, Simpson lagoon, Beaufort Lagoon, and Demarcation Bay
(Graphic 3). In the far western part of the proposed sale area (Point Barrow
area), high densities of birds occur offshore apparently due to increased
productivity caused by nutrient intrusion from the Bering Sea. Areas such as
Elson Lagoon-Plover Islands, Pitt Point-Cape Halkett, and Simpson Lagoon
support 50 to 100 birds per square kilometer (birds/km?) in August with
feeding flocks of thousands of birds/km? occurring when abundant food sources
are available. However, pelagic areas (waters deeper than 20 m and out to the
shelf break) offshore of Point Barrow-Plover Islands in the western Beaufort
Sea support high average densities (38.1 birds/km?) of predominant species
during the open-water season.

Shortly after spring migration, most shorebirds and waterfowl populations
disperse to nesting grounds primarily on moist tundra and marshlands of the
Arctic slope. The Teshekpuk Lake area, Colville River Delta, Mackenzie River
Delta, Canning River Delta, and Herschel Island are very important nesting
areas for waterfowl such as Pacific brants, yellow billed loons, and snow
geese, respectively. Other species, such as common eiders, arctic terns,
glaucous gulls, and black guillemots, nest on barrier islands (Graphic 3).
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Timing of breakup of ice surrounding a barrier island is critical for deter-
mining the island's importance as a nesting site for marine birds. For this
reason, islands near large river deltas such as Thetis and Herschel Islands
receive the heaviest use.

Other barrier island nesting sites shown on Graphic 3 vary in their importance
to nesting birds. In the Plover Islands, islands such as Cooper and Deadman
Islands (in the western Beaufort Sea) are important for nesting black
guillemots., '

Beginning in mid-July, large concentrations of 10,000 or more oldsquaw and
eider occur in coastal waters inshore of islands, such as those in Peard Bay
(G111, Handel, and Connors, 1985), and in Simpson and Beaufort Lagoons where
the birds intensively feed and molt before fall migration. In late July,
large numbers of phalaropes and other shorebird species begin to concentrate
along the coast. They feed intensively at coastal beach habitats of barrier
islands and spits such as Barrow Spit-Plover Islands and along lagoon
coastlines, marshlands, and mudflats. Use of lagoons and other coastal
habitats peaks in August to late September before and during fall migrationm.
During migration, tens of thousands of birds may use a local habitat area
while passing through. In addition to the above habitats, coastal tundra
lakes, ponds, and river deltas are very important for waterfowl and shorehird
molting and staging before and during fall migration. Major areas are
Teshekpuk Lake, Fish Creek Delta, Colville River Delta, Hulahula River Delta,
and coastal tundra areas (for snow geese and tundra swans) on the Arctic
National Wildlife Refuge.

4, Pinnipeds, Polar Bears, and Beluga Whales: The description of these
nonendangered marine mammals in the Beaufort Sea Planning Area as contained in
Section III.B.4 of the 87 FEIS (USDOI, MMS, 1984a) is incorporated by refer-
ence. A summary of this description, augmented by additional material, as
cited, follows. This account emphasizes species of marine mammals, other than
endangered whales, commonly occurring in the Alaskan Beaufort Sea habitats
that may be affected by the proposal. Species covered include the ringed
seal, bearded seal, spotted seal, walrus, polar bear, and beluga whale. The
trophic relationships of these species to other organisms of the marine
ecosystem are portrayed on Graphic 2., Other species that are uncommon or rare
in the sale area but that occasionally occur in small numbers include harbor
porpoise, killer whale, narwhal, and hooded seal. Due to the relative numeri-
cal insignificance of the latter species in the Beaufort Sea, they are not
discussed further.

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