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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
affects. Several years will elapse before enough is known about potential local details of
development to permit estimates suitable for local planning. These assumptions do not represent
an 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 the 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 the coastal states
concerned.
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Abstract

Beaufort Sea and Chukchi Sea Planning Areas
Oil and Gas Lease Sales 209, 212, 217, and 221
Environmental Impact Statement

Draft (X) Final ()
Type of Action: Administrative (X) Legislative ()

Area of Proposed Effect: Offshore marine environment, Beaufort Sea Outer Continental Shelf,
Chukchi Sea Outer Continental Shelf, and North Slope Borough of Alaska.

Lead Agency:

U.S. Department of the Interior
Minerals Management Service
Alaska OCS Region

3801 Centerpoint Drive Suite 500
Anchorage, AK 99503-5823

Abstract: This environmental impact statement (EIS) examines proposals for oil and gas leasing
in the Beaufort and Chukchi seas and 10 alternatives to these Proposed Actions. Beaufort Sea
Lease Sale 209 and Chukchi Sea Lease Sale 212 are tentatively scheduled for 2010. Beaufort Sea
Lease Sale 217 is tentatively scheduled for 2011. Chukchi Sea Lease Sale 221 is tentatively
scheduled for 2012. The proposed area for Beaufort Sea Lease Sales 209 and 217 encompasses
6,123 whole or partial blocks that cover 33,194,467 acres (about 13,426,469 hectares). This area,
minus any currently leased blocks, would be offered in each proposed sale. The proposed area
for Chukchi Sea Lease Sales 212 and 221 encompasses 7,326 whole or partial blocks that cover
40,192,866 acres (about 16.1 million hectares). This area, minus any currently leased blocks,
would be offered in each proposed sale.

The Proposed Actions, no-action alternatives, and eight deferral alternatives are described in
Section 2.1 in Volume I of this EIS. For each alternative, the EIS evaluates the potential direct
and indirect effects to the human, physical, and biological resources from routine activities and
accidental spills. The cumulative effects analysis evaluates the potential incremental
environmental effects of each alternative when added to the potential cumulative effects of past,
present, and reasonably foreseeable future activities.

Three proposed lease stipulations are evaluated.

For further information regarding this EIS, contact:

Keith Gordon Michelle Morin

Minerals Management Service Minerals Management Service
3801 Centerpoint Drive, Suite 500 381 Elden Street (MS 4042)
Anchorage, Alaska 99503-5242 Herndon, VA 20170-4817
(907) 334-5265 (703) 787-1722
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Dear Reader — Guide to the EIS:

Four proposed Federal actions scheduled in the Final OCS Oil and Gas Leasing Program 2007-2012 (5-
Year Program) are addressed in this EIS: Beaufort Sea Sales 209 and 217 and Chukchi Sea Sales 212 and
221. Sale 209 (Beaufort Sea Planning Area) is scheduled to be held in 2010, Sale 212 (Chukchi Sea
Planning Area) in 2010, Sale 217 (Beaufort Sea Planning Area) in 2011, and Sale 221 (Chukchi Sea
Planning Area) in 2012. The Minerals Management Service (MMS) decided to use a multiple-sale EIS
approach to maximize the use of time and resources and provide the best possible NEPA coverage for
these four sales. Federal regulations allow for several similar proposals to be analyzed in one EIS (40
CFR 1508.25). The four Arctic sales have common geography, may result in the same types of activities
that likely would share some support infrastructure, may have potential effects on the same environmental
resources, and have cumulative activities in common. The resource estimates and scenarios for the EIS
analysis are presented as a range of activities that could be associated with any of the four sales.

The multiple-sale approach reduces duplication that would have occurred in separate EISs. The texts in
Chapter 1 (Purpose and Background for the Proposed Actions), Chapter 2 (Alternatives, Mitigation
Measures, Issues, and Scenarios), and Chapter 5 (Consultation and Coordination) would be nearly
identical in multiple EISs. A Description of the Environment that includes both planning areas is
appropriate, because most of the environmental resources addressed are found in both areas or move
through both areas. A cumulative scenario and analysis that includes both planning areas is appropriate,
because similar impacting factors occur in both areas and impacting factors in one planning area can
affect resources in the other planning area. The multiple-sale EIS approach also is an attempt to address
stakeholder concerns about too frequent meetings and too many documents to review. This approach
allows one series of scoping meetings, public hearings on the draft EIS, and Government-to-Government
consultation meeting to be completed for the four Proposed Actions. Additional public and stakeholder
meetings will be held, if a need is indicated by the responses to the Information Request or during the
evaluation of new information for Sales 217 and 221.

The MMS recognizes that this Multiple-Sale EIS is much bigger than the typical Alaska Region lease sale
EIS. In addition to addressing multiple sales in two planning areas, there are 6 alternatives for each
planning area proposed action. We have also included an extensive baseline cumulative analysis under
the No Action alternative (Alternative 1) for each planning area.

Below, we provide a brief overview of the overall physical structure and analytical approach used in this
EIS. This “How-To-Read” discussion is divided into the following subsections:
1. Document Tiering and Incorporation by Reference — how this EIS relates to previous documents
referenced within.
2. Document Format — overall format of the EIS.
3. Document Development Process — the process used to develop the content of this EIS.
4. Definitions of Effects and Impact Descriptors —definition of the types and levels of effects used in
the analysis.
5. Document Numbering System — how the headings and subheadings are numbered.

1. Document Tiering and Incorporation by Reference.

The Outer Continental Shelf (OCS) Lands Act prescribes a four-stage process for oil-and-gas
development. This four-level review process gives the Secretary of the Interior a “continuing opportunity
for making informed adjustments” to ensure that all OCS oil-and-gas activities are conducted in an
environmentally sound manner. In the first stage, the MMS prepares a 5-year leasing program to identify
the size, timing, and location of proposed lease sales. A Programmatic EIS is prepared for this stage. In
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the second stage, MMS conducts the prelease process. The MMS prepares an EIS for each proposed sale
or a Multiple-Sale EIS for sales that are similar. The third stage is exploration of the leased tracts. Prior
to any exploratory drilling, a lessee must submit an exploration plan (EP) to MMS for review and
approval. Typically, MMS prepares an Environmental Assessment for an EP. The fourth stage is reached
only if a lessee finds a commercially viable oil discovery and submits a detailed development and
production plan (DPP). In the Alaska Region, MMS prepares an EIS for each DPP. The EIS for each
stage tiers from or incorporates by reference the NEPA document prepared for the preceding stage.

This Multiple-Sale EIS tiers from the Programmatic EIS prepared for the 2007-2012 5-Year Program.
This EIS summarizes and incorporates by reference information presented in the Beaufort Sea Multiple-
Sale EIS for Sales 186, 195, and 202; the Chukchi Sea Sale 193 EIS; and the draft EIS for Seismic
Surveys in the Beaufort and Chukchi Seas, Alaska.

2. Document Format.

This EIS generally follows the EIS format recommended in the Council on Environmental Quality’s
regulations implementing NEPA.

Chapter 1 — Purpose and Background of the Proposed Actions. This chapter includes an overview of the
purpose and need for the Proposed Actions; a list of the legal mandates applicable to the OCS Program; a
discussion of the Multiple-Sale EIS approach; and a description of prelease and post-lease processes.
This chapter also includes a brief description of the MMS Environmental Studies Program.

Chapter 2 — Alternatives, Mitigation Measures, Issues, and Scenarios. This chapter describes the
alternatives, including the Proposed Actions, and discusses how the alternatives were developed and
selected for analysis in the EIS. The chapter also presents mitigation measures and issues, including both
those analyzed in the EIS and those not included in the alternative analyses. The chapter also presents an
overview of the scenarios used to analyze the potential effects of each alternative and a discussion of how
the scenarios were developed.

Chapter 3 — Description of the Existing Environment. This chapter describes the physical, biological, and
sociocultural environment of the U.S. Arctic Ocean and adjacent North Slope. The chapter includes a
description of the current status of the environmental resources, a discussion of current trends (for
example, arctic warming), and a description of what the environment may be in the future as a result of
those trends. Also included in the chapter is a description of the existing oil and gas infrastructure.

Chapter 4 — Environmental Consequences. The chapter presents the assumptions that underlie effects
analyses and a discussion of reasonably foreseeable and speculative future actions. The potential direct,
indirect and incremental contributions to cumulative effects for each alternative are evaluated. Potential
cumulative effects of past, present, and reasonably foreseeable future activities without any contribution
from the proposed action alternatives is presented in the cumulative analysis for the No Action
Alternative (Alternative 1) for each planning area.

Chapter 5 — Consultation and Coordination. This chapter presents an overview of the scoping process for
this EIS, a list of recipients of the draft EIS, and a summary of the consultation processes related to the

Proposed Actions.

Appendices. This EIS includes several appendices that provide additional detailed information in support
of the scenarios and analyses.
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Appendix A — an explanation of the oil spill risk assessment;

Appendix B —detailed scenario tables for exploration and development activities;

Appendix C — a discussion of the petroleum geology of the Arctic OCS and adjacent areas;
Appendix D — a discussion of the assumptions and methodology used to assess the probability of
development related to a proposed lease sale;

Appendix E —background and assumptions for the gas production and transportation scenario;
Appendix F — The text of proposed Notices to Lessees (NTLs) and Information to Lessees (ITLs);
Appendix G — (reserved for future use);

Appendix H — reproductions of consultation correspondence;

Appendix I — an overview of the Environmental Studies Program and a list of the on-going
studies in the Arctic OCS and adjacent areas; and

Appendix J — a brief overview of methods for health effects analysis.

e Appendix K — mitigation measures for seismic surveys.

3. Document Development Process.
The MMS used a five-step process to develop this EIS.

1. Identify issues and concerns. We used the public scoping process to identify issues and concerns
related to the proposed actions. (Sections 1.6 Prelease Process and 2.3 Issues)

2. Describe baseline conditions. We described the present condition of physical, biological, and social
resources that we determined potentially could be affected by the proposed actions. (Chapter 3
Description of the Existing Environment)

3. Determine a cumulative effects baseline. Resources in the Alaskan Arctic have been shaped or
affected by natural and anthropogenic influences. Many of these sources of impact are expected to
continue. We described a set of reasonably foreseeable and speculative activities for the program areas
during the life of the proposed actions (Section 4.2 Reasonably Foreseeable and Speculative Future
Events). Speculative activities are not analyzed in the cumulative analysis.

Our analyses typically identified the potential effects that specific natural and anthropogenic impact
sources can have on resources in the Alaskan Arctic. Regulatory requirements, relevant standard
mitigation measures, and industry best practices and standard operating procedures were assumed in
determining the anticipated level of effects (potential effects + requirements&mitigation measures =
anticipated level of effects). The anticipated effect of the reasonably foreseeable future scenario when
added to the past and present baseline condition represents the cumulative effect baseline.

Under the No Action alternative (Alternative 1 for each program area) there would be no direct or indirect
effects for most resources. In the cumulative case, there would be environmental consequences from past,
present (non-proposed action-related), and reasonably foreseeable activities, as well as from the
continuation of environmental trends described in Chapter 3. Therefore, the cumulative effects analysis
under the No Action alternative is considered the “cumulative effect baseline.”

4. Evaluate direct, indirect, and cumulative effects under each alternative. We evaluate the potential
direct and indirect effects that could result from the proposed lease sales on the natural resources and
human environment in the Chukchi and Beaufort seas, and the adjacent offshore and onshore areas, by
estimating the extent and magnitude of the effect (e.g., number of animals or acres of habitat affected,
etc.) and how long the effect would last (short term or long term).
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The anticipated direct and indirect effects for each action alternative represent the potential incremental
contribution to cumulative effects on resources. For each resource: Anticipated direct and indirect effect
+ cumulative effect baseline (under the No-Action alternative) = cumulative effect to that resource under
the alternative being evaluated.

5. Determine the net environmental consequence for each action alternative. The net environmental
consequence of implementing each action alternative is the compilation of the anticipated effects on all
resources. The net environmental consequence under each alternative is considered by the MMS in
identifying the recommended alternative and by the Secretary in determining the final proposed action.

4. Definitions of Effects and Impact Descriptors.

Definitions of types of effects used in this EIS:

Direct — caused by the action and occurs at the same time and place.

Indirect — caused by the action and is later in time and/or is further removed in distance.
Cumulative — the effect on the environment that results from the incremental impact of the action
when added to other past, present, and reasonably foreseeable actions.

Potential — effect of the proposed or existing action(s) but not necessarily expected to occur.
Anticipated — a reasonably foreseeable effect of the proposed or existing action(s) that is
expected to occur.

Trans-boundary — reasonably foreseeable effects that may cross over an international border.
Synergistic —-impacts of multiple actions in combination are greater than the sum of the impacts
from individual actions.

Reasonably Foreseeable — as defined in this EIS, activities and effects that may occur within the
next 20 years.

Speculative —as defined in this EIS, activities effects that are not expected to occur within the
next 20 years, if they occur at all.

The CEQ regulations (40 CFR 1508.27) state that effects should be discussed in terms of context and
intensity. “Context” considers the setting of the Proposed Action, what the affected resource might be,
and whether the effect on a resource would be local or regional in extent. “Intensity” considers the
severity of the impact, taking into account such factors as whether the impact is beneficial or adverse; the
uniqueness of the resource (e.g., threatened or endangered species); the cumulative aspects of the impact;
and whether Federal, State, or local laws may be violated.

The analyses in this EIS use terminology that is consistent with the intensity and context definitions, as
well as with other aspects of effect definitions that frame a through NEPA analysis. This EIS uses impact
descriptors to describe a level of effect of a potential impact rather than a “line-in-the sand” significance
threshold. The impact descriptors used in this EIS are negligible, minor, moderate, and major. Levels of
impacts are differentiated by characteristics such as frequency, duration, scope, size, and intensity.

To functionally define the level of effects associated with these impact descriptors, each must be defined
in relation to the resource being analyzed. At the beginning of each analysis in Section 4.1, the authors
have defined the impact descriptors appropriate to the resource being analyzed. Because resources fall
within three primary categories — physical, biological, and sociocultural — and because of the variation in
effects for these different categories of resources, not all impact descriptors apply to all resources.

The analyses in this EIS also consider whether the mitigation that is proposed as part of the proposed
actions are likely to reduce or eliminate all or part of the potential adverse effects. Some impacts may be
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measurable, but their effects may be so small and/or of short-term duration; therefore, they may not
necessitate or mitigation.

5. Document Numbering System.

The internal numbering of the headings and subheadings in this EIS is intended to assist the reader in
moving through the document.

In Chapter 3 Description of the Existing Environment, sections beginning with 3.1 describe the existing
oil and gas infrastructure of the North Slope and adjacent offshore area. Sections beginning with 3.2
describe the physical environment. Sections beginning with 3.3 describe the biological environment.
Sections beginning with 3.4 describe the sociocultural and economic environment.

In Chapter 4 Environmental Consequences, sections beginning with 4.1 through 4.3 provide the basic
information for the impacts analyses, including the assumptions, future activities, impacting factors, oil
spill estimates, and oil spill response information.

Sections beginning with 4.4 are analysis of the Beaufort Sea Alternatives. Subsections in 4.4 are
numbered parallel to the alternative being analyzed.

4.4.1 = analysis of Beaufort Sea Alternative 1

4.4.2 = analysis of Beaufort Sea Alternative 2

Etc. through Beaufort Sea Alternative 6

Sections beginning with 4.5 are analysis of the Chukchi Sea Alternatives. Again the subsections are
numbered parallel to the alternative being analyzed (e.g., 4.5.1 is analysis of Chukchi Sea Alternative 1).

Based on the above scheme, 4.4.1.6 is interpreted as follows:

4.4.1.6.
4. Denotes the Chapter.
4. Denotes the program area (Beaufort Sea).
1. Denotes the alternative (Alternative 1 No Action).
6. Denotes the specific resource being analyzed (Threatened and Endangered Species).

Example Structures for Resource Analyses: Threatened and Endangered Birds
sk sk sk sk sk sk ske sk sk she sk sk she sk sk sk sie sk she st sk sfe sk sk sk sie sk sk st sk sk st sk she sk sk sk sk sk sk sk sk ske st sk sk sk sk sk sie sk ske st st sle sk sk sk sk sk skeosie sk skeoske sk sk skeoskeosk skeskoke skeskok sk

4.4.1.6.2. Threatened and Endangered Birds. (Beaufort Sea Alternative 1, No Action)
Summary.

4.4.1.6.2.1. Potential Effects.
4.4.1.6.2.2. Mitigation Measures.

4.4.1.6.2.3. Anticipated Level of Effects of under Alternative 1.
4.4.1.6.2.3.1. Direct and Indirect Effects under Alternative 1.

4.4.1.6.2.3.2. Cumulative Effects under Alternative 1.

>k 3k sk s sk sk s sk sk s ok sk s ok sk s sk sk s sk sk s sk sk s sk sk s sk sk s sk sk s sk sk sk sk sk sk sk sk s sk sk s sk sk s sk sk sk sk sk s sk sk s sk sk s sk sk sk sk sk sk ok sk sk sk skeoskok skeoskok ok
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sk sfe sfe she she sk sk sk sk sfe sfe sfe sfe she she she she sk sk sk st st sfe sfe sfe she she she sk sie sk st st st sfe sfe she she she ske sk sk sk sk sk sfe s she she she ske sk sk sk sk sk st sfe sfe sfe she sk ske sk sk sk sk st sfe sk sk skeskeskoskoskok ok
4.4.2.6.2. Threatened and Endangered Birds. (Beaufort Sea Alternative 2, Proposed Action)
Summary.

4.4.2.6.2.1. Potential Effects to Threatened and Endangered Birds.

4.4.2.6.2.2. Mitigation Measures.

4.4.2.6.2.3. Anticipated Level of Effects under Alternative 2.

4.4.2.6.2.3.1. Direct and Indirect Effects under Alternative 2.

4.4.2.6.2.3.1.1. Anticipated Level of Effects from Vessel Presence and Noise.
4.4.2.6.2.3.1.5. Anticipated Level of Effects from Increased Bird Predator Populations.
4.4.2.6.2.3.1.9. Anticipated Level of Effects from Changes in the Physical Environment.
Summary of Direct and Indirect Effects.

4.4.2.6.2.3.2. Cumulative Effects under Alternative 2.

sk s sk sk sk sk sk sk sk st st st sfe sk sk sk sk sk sk sk sk st st sk s sk sk sk sk sk sk sk st sk sk sk s sk sk sk sk sk sk sk sk sk sk s sk sk sk sk sk sk sk sk ste sk s sk sk sk sk sk kot sk sk sk skoskoskoskoskokoskokok

4.4.3.6.2. Threatened and Endangered Birds. (Beaufort Sea Alternative 3, Barrow Deferral
Summary.

4.43.6.2.1. Potential Effects.

4.4.3.6.2.2. Mitigation Measures.

4.4.3.6.2.3. Anticipated Level of Effects under Alternative 3.
4.4.3.6.2.3.1. Direct and Indirect Effects under Alternative 3.

4.4.3.6.2.3.2. Cumulative Effects under Alternative 3.

>k 3k sk s sk sk s sk sk s sk sk s sk sk s sk sk sk sk sk s sk sk s sk sk sk sk sk sk sk sk sk sk sk sk sk sk s sk sk s sk sk sk sk sk sk sk sk s sk sk s sk sk s sk sk s sk sk sk sk sk sk ok skeoskok skeoskok skeskok ok
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Acronyms

AAC
ABWC
ACC
ACIA
ACMP

ACP
ACS
ACW
ADEC

ADF&G
ADNR

AES
AEWC

AGIA
AGL
AGS
AHRS
AI/AN

AIS
AIW
AMMP

ANGTS

ANHB
ANILCA

ANIMIDA

ANMC
ANTHC

ANWR
AO
AOGMC

APD
APF
Area ID
ARBE

ARRT
ASL
ASRC
ATV
AWIC
bbl
Bbbl
Bef
BE

Alaska Administrative Code
Alaska Beluga Whale Committee
Alaska Coastal Current

Arctic Climate Impact Assessment
Alaska Coastal Management
Program

Arctic Coastal Plain

Alaska Clean Seas

Alaska Coastal Water

Alaska Department of
Environmental Conservation
Alaska Department of Fish and
Game

Alaska Department of Natural
Resources

ASRC Energy Services

Alaska Eskimo Whaling
Commission

Alaska Gas Inducement Act
above ground level

Alaska Gas System

Alaska Heritage Resource Survey
American Indian and Alaskan
Native

aquatic invasive species

Atlantic Intermediate Water
Adaptive Management and
Mitigation Plan

Alaska Natural Gas Transportation
System

Alaska Native Health Board
Alaska National Interest Land
Conservation Act

Arctic Nearshore Impact
Monitoring in Development Areas
Alaska Native Medical Center
Alaska Native Tribal Health
Consortium

Arctic National Wildlife Refuge
Arctic Oscillation
atmosphere-ocean general
circulation models

Application for Permit to Drill
Alaska Permanent Fund

Area Identification

Arctic Region Biological
Evaluation

Alaska Regional Response Team
above sea level

Arctic Slope Regional Corporation
all-terrain vehicle

Arctic Women in Crisis

barrel(s)

billion barrels (of oil)

billion cubic feet (of gas)
Biological Evaluation
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BLM
BO
BOD
BOE
B.P.
BP
bpd
BPXA
BRFSS

BS
BSU
BTEX

BWASP
CAA

CAH
Call

CANIMIDA

CDC
CDFO

CBD
CDFO

CEQ
CER
CERCLA

CFC
CFR
CH,4
CHAP
CI
CIDS
CIP
CITES

cm
cm/sec.
CI
CIAP
CMP
CO
COPB

COY
cP

Bureau of Land Management
Biological Opinion

biological oxygen demand
barrels of oil energy equivalent
Before Present

British Petroleum

barrels per day

BP Exploration (Alaska), Inc.
Behavioral Risk Factor
Surveillance Study

Boundary Segment

Barrow Service Unit

benzene, toluene, ethylbenzene,
and xylene

Bowhead Whale Aerial Survey
Program

Clean Air Act, also conflict
avoidance agreement

Central Arctic Caribou Herd

Call for Information and
Nominations

Continuation of Arctic Nearshore
Impact Monitoring in Development
Areas

Centers for Disease Control
Canadian Department of Fisheries
and Oceans

Center for Biological Diversity
Canadian Department of Fisheries
and Oceans

Council on Environmental Quality
Categorical Exclusion Review
Comprehensive Environmental
Response Compensation and
Liability Act of 1980
chlorofluorocarbons

Code of Federal Regulations
methane

Community Health Aide Program
confidence interval

concrete island drilling system
Capital Improvements Project
Convention on the International
Trade in Endangered Species
centimeter(s)

centimeter(s) per second
confidence interval

Coastal Impact Assistance Program
Coastal Management Program
carbon monoxide

chronic obstructive pulmonary
disease

cubs of the year (polar bear)
centipoise (measure of viscosity
and emulsification of oil)
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Acronyms

CS

CSSP
CWA
CYPI1A
CYS
CZARA

CZMA
CZMP
dB
DEW
DHHS

DLP
DM
DMT
DOCD

DO&G
DPP
DWM

EA
EEZ
EFH
EIS
EJ
ENP

EO
E&P
EP
EPA
ERA
ERAP
ERL
ERM
ESA
ESI
ESP
EVOS
EWC

FAS
FDA
FLIR

FMP
FNOS
FOSC
FR
FSB
ft
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Chukchi Sea (population of polar
bears)

Climate Change Science Program
Clean Water Act

cytochrome P4501A

Children & Youth Services
Coastal Zone Act Reauthorization
Amendments of 1990

Coastal Zone Management Act
Coastal Zone Management Plan
decibel(s)

Defense Early Warning

(U.S.) Department of Health and
Human Services

defense of life and property
Department Manual

Delong Mountain Terminal
development operations
coordination documents

Div. of Oil and Gas (State)
Development and Production Plan
Department of Wildlife
Management (North Slope
Borough)

evapotranspiration
Environmental Assessment

U.S. Exclusive Economic Zone
Essential Fish Habitat
Environmental Impact Statement
Environmental Justice

Eastern North Pacific stock of gray
whales

Executive Order

Exploration and Production
Exploration Plan

Environmental Protection Agency
environmental resource area(s)
Emergency Response Action Plan
Effects Range-Low

Effects Range-Median
Endangered Species Act
Environmental Sensitivity Index
Environmental Studies Program
Exxon Valdez oil spill

(Alaska) Eskimo Walrus
Commission

fetal alcohol syndrome

Food and Drug Administration
forward looking infrared (videotape
images)

Fishery Management Plan

Final Notice of Sale

Federal On-Scene Coordinator
Federal Register

Federal Subsistence Board
foot/feet

i
FY
G&G
g/m
gal
GIS
GLS
GPR
GWP
HAPs
HEC

IAP
IBHS

ICAS

IDs
IHA

n
n
IPCC

3

I/SS

ISC

ITL

I™

ITTC
TUCN/SSG

v
IWC
kg
kHz
km
km?®
kn
kPa
KyBP

lat.
Ib
LBCHA

LHW
LME
LMR
LMW

LNG
LOA
long.
LOSC
LS

cubic feet/foot

Fiscal Year

Geological and Geophysical permit
gram(s) per square meter
gallon(s)

Geographic Information System
grouped land segments
ground-penetrating radar

global warming potential
hazardous air pollutants

Health Effect Category

Hertz

Integrated Activity Plan
Integrated Behavioral Health
Services

Inupiat Community of the Arctic
Slope

identification numbers
Incidental Harassment
Authorization

inch(es)

cubic inch(es)
Intergovernmental Panel on
Climate Change

Ice/Sea Segment(s)

Ice Seal Commission
Information to Lessees
Information Transfer Meeting
Inupiat Teens Taking Control
World Conservation Union/Species
Survival Group

intravenous

International Whaling Commission
kilogram(s)

kilohertz

kilometer(s)

cubic kilometers

knot(s)

kiloPascal(s)

thousand years Before Present
liter(s)

latitude

pound(s)

Ledyard Bay Critical Habitat Area
96-hour lethal concentration for
50% of test organisms

Lower Halocine Water

large marine ecosystems

Land Management Regulation
low-molecular-weight
(hydrocarbons)

liquefied natural gas

Letter of Authorization
longitude

Local On-Scene Coordinator
land segment(s)
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Acronyms

m/sec.
m’/sec.
MAD
Mcf
mg/kg

MMbbl
MMC
MMcf
MMO
MMPA
MMS
MOU
mph
MRSA
ms
MSA

MyBP
NAAQS

NAO

NC
NCP
ng/g
ng/L
NGO
NRC
NEPA
NISA

nmi
NMFS
N02
NO,
NOI
NORM

NPDES
NPFMC
NPR-A
NPR-4
NRC
NRDC

NSB

meter(s)

meter(s) per second

cubic meter(s) per second
Mutual Aid Agreement

million cubic feet
milligram(s)/kilogram(s)
milligram(s) per liter

mile(s)

square mile(s)

milliliter(s)

millimeter(s)

million barrels (of oil)

Marine Mammal Commission
million cubic feet

marine mammal observer
Marine Mammals Protection Act
Minerals Management Service
Memorandum of Understanding
miles per hour
antibiotic-resistant staph infections
millisecond(s)
Magnuson-Stevens Fishery
Conservation and Management Act
million years Before Present
National Ambient Air Quality
Standards

Arctic and North Atlantic
Oscillations

Nanuk Commission

National Contingency Plan
nanogram(s) per gram(s)
nanogram(s) per liter
non-Government Organization(s)
National Research Council
National Environmental Policy Act
National Invasive Species Act of
1996

nautical mile(s)

National Marine Fisheries Service
nitrogen dioxide

nitrous oxide

Notice of Intent to Prepare an EIS
Naturally Occurring Radioactive
Materials

National Pollution Discharge
Elimination System

North Pacific Fisheries
Management Council

National Petroleum Reserve -
Alaska

Naval Petroleum Reserve No. 4
National Research Council
National Resources Defense
Council

North Slope Borough
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NSBCMP
NSBMC

NSF
NTL
NWAB
O;
OBC
OCD
OCS
OPA
OSCP
OSRA
OSRO
OSRP
OSRV
OWM
P

PAC
PAH

PAH

PBR
PBSG
PCBs
PCH
PDO
PHBA
P.L.
PBR
PBSG
PEA

PHN
PM, s

PM;

PNOS
POPs
ppb
ppm

ppt
PREP

PSD

PTS
RCRA

rms
ROD

North Slope Borough Coastal
Management Plan

North Slope Borough Municipal
Code

National Science Foundation
Notice to Lessees

Northwest Arctic Borough
ozone

ocean-bottom cable

Offshore and Coastal Dispersion
Outer Continental Shelf

Oil Pollution Act of 1990
Oil-Spill-Contingency Plan
Oil-Spill-Risk Analysis (model)
oil-spill removal organization
oil-spill-response plan

Oil Spill Response Vessel

Oil Weathering Model
precipitation

powdered activated carbon
polyaromatic hydrocarbons or
polynuclear aromatic hydrocarbons
(water quality)

polycyclic aromatic hydrocarbons
(fish resources, lower trophic-level
organisms)

potential biological removal
Polar Bear Specialist Group
polychlorinated biphenyls
Porcupine Caribou Herd

Pacific Decadel Oscillation
Public Health Baseline Assessment
Public Law

potential biological removal
Polar Bear Specialist Group
Programmatic Environmental
Assessment

Public Health Nursing

fine particulates less than 2.5
microns in diameter

particulate matter less than 10
microns in diameter

Proposed Notice of Sale
persistent organic pollutants
parts per billion

parts per million

parts per thousand

Preparedness for Response
Program

Prevention of Significant
Deterioration

Permanent Threshold Shift
Resource Conservation and
Recovery Act

root-mean-square

Record of Decision
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ROI rate of increase (in whale
population)

ROP Required Operating Procedure

RRT Regional Response Team

RS/FO Regional Supervisor/Field
Operations

SAC Scientific Advisory Committee

SAP4.6 Synthesis and Assessment Product
4.6

sBSW summer Bering Sea Water

SBS Southern Beaufort Sea (population
of polar bears)

SCAT Shoreline Cleanup Assessment
Team

SCC Siberian Coastal Current

SDH social determinants of health

SDI South Drilling Island

sec second(s)

SEL sound-exposure level

SLiCA Survey of Living Conditions in the
Arctic

SO, sulfur dioxide

SOI Shell Offshore, Inc.

SOSC State On-Scene Coordinator

SPL sound-pressure level

SPM suspended-particulate matter

SSDC single steel drilling caisson

Sv Sverdrup(s)

SWZ Subsistence Whaling Zone

TAGS Trans-Alaska Gas System

TAPS Trans-Alaska Pipeline System

TB tuberculosis

Tef trillion cubic feet (of gas)

TCH Teshekpuk Lake Caribou Herd

Tg teragrams

TLSA Teshekpuk Lake Special Area

TLSUA Teshekpuk Lake Special Use Area

TSS total suspended solids

TTS Temporary Threshold Shift

ucC Unified Command

US.C. United States Code

USCG United States Coast Guard

USDA United States Department of
Agriculture

USDOI United States Department of the
Interior

USGS ° United States Geological Survey

USSR United Soviet Socialist Republics

uv ultraviolet

VOCs volatile organic compounds

VSMs vertical support members

WAH Western Arctic Caribou Herd

wBSW winter Bering Sea Water

WHB Western Hudson Bay

WHO World Health Organization
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WIC

Y-K Delta

ne/g
ng/kg
pg/m’
ne/L
pPa

Women, Infants, and Children
(program)

Yukon-Kuskokwim Delta
yard(s)

cubic yard(s)

2-dimensional (seismic survey)
3-dimensional (seismic survey)
degrees Celsius

degrees Fahrenheit

less than

greater than

greater than or equal to
microgram(s)

microgram(s) per gram
microgram(s) per kilogram
microgram(s) per cubic meter
microgram(s) per liter

microPascal(s)
about
section
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Executive Summary

EXECUTIVE SUMMARY
ES.1. Introduction and Background.

This environmental impact statement (EIS) examines proposals for oil and gas leasing in the Beaufort Sea
and Chukchi Sea Outer Continental Shelf (OCS) Planning Areas. A no-action alterative and four deferral
alternatives also are analyzed for each planning area. This EIS addresses the potential impacts under the
various alternatives and lease stipulations proposed as mitigation measures. The EIS also addresses, as
appropriate, the existing impacts of ongoing activities in the two areas. The Proposed Actions examined
in the EIS are to offer for lease about 73.4 million acres (about 29.5 million hectares; approximately
13,500 whole and partial blocks) identified as the program areas in the 2007-2012 5-Year Program.

With the publication of a Notice of Intent (NOI) to Prepare an Environmental Impact Statement in the
Federal Register (FR) on August 23, 2007 (72 FR 48295), the Minerals Management Service (MMS)
initiated the process to prepare a multiple-sale EIS for the Beaufort Sea Lease Sales 209 and 217 and
Chukchi Sea Lease Sales 212 and 221. Beaufort Sea Lease Sale 209 and Chukchi Sea Lease Sale 212 are
tentatively scheduled for 2010. Beaufort Sea Lease Sale 217 is tentatively scheduled for 2011. Chukchi
Sea Lease Sale 221 is tentatively scheduled for 2012.

A decision was made by MMS to use the multiple-sale EIS approach to maximize the use of time and
resources and provide the best possible National Environmental Policy Act (NEPA) coverage for these
four sales. The multiple-sale approach accommodates the schedule in the 5-Year Program for 2007-2012
as it currently exists in which the first two sales (Beaufort Sea Lease Sale 209 and Chukchi Sea Lease
Sale 212) are scheduled to be held less than 6 months apart, with the subsequent Beaufort Sea Sale 217
and Chukchi Sea Sale 221 occurring one year apart. Federal regulations allow for several similar
proposals to be analyzed in one EIS (40 CFR 1508.25). The Proposed Actions analyzed in this EIS are
the four proposed Arctic sales. The four Arctic sales have common geography, may result in the same
types of activities that likely would share some support infrastructure, may have the potential effects on
the same environmental resources, and have cumulative activities in common. The resource estimates
and scenario information on which this EIS analysis is based are presented as a range of activities that
could be associated with any of the four sales. The EIS will be used to inform decisions on all four sales.
There will be four separate Records of Decision—one for each sale. This EIS is the NEPA analysis for
decisions on Sales 209 and 212. For Beaufort Sea Lease Sale 217 and Chukchi Sea Lease Sale 221,
MMS will complete an evaluation of new information to determine if any changes in information
indicated that a Supplemental EIS is needed for decisions on Sales 217 and 221. An Information Request
will be issued at the beginning of the presale process for the subsequent sales to solicit public input to
assist MMS in determining whether or not the information and analyses in this multiple-sale EIS are still
valid for Sales 217 and 221.

ES.2. Scoping.

The NOI initiated the formal scoping process for the EIS. Scoping is the public process to identify issues,
alternatives, and mitigation measures to be considered for analysis in the EIS. Public scoping meetings
were held in the North Slope Borough (NSB) communities of Barrow, Nuigsut, Kaktovik, Wainwright,
Point Hope, and Point Lay, and in Anchorage, Alaska. We received both oral and written comments from
a number of stakeholders. Respondents include local, tribal, State and Federal agencies, the petroleum
industry, Native groups, environmental and public interest groups, and concerned individuals.

The MMS identified the following major issues from the scoping comments:
e protection of subsistence resources and the Ifiupiat culture and way of life;
e potential disturbance to bowhead whale-migration patterns;
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terrestrial and aquatic habitat disturbances and alterations, including discharges and noise;
effects from accidental oil spills on the environment;
lack of effective oil-spill-response technology in the arctic environment under some conditions;
concerns over contamination of sediments, the water column, and the food chain that potentially
could be associated with OCS oil and gas development;
contribution of the Proposed Actions to climate change;
o lack of baseline data for some resources in the Arctic OCS;
the cumulative effects of climate change and arctic oil and gas activities on the existing arctic
environment and environmental resources;
o the future effects of existing activities on the human and natural environments on the North
Slope; and
e cumulative effects of past, present, and reasonably foreseeable future activities on the people and
environment of Alaska’s North Slope.

The MMS held Government-to-Government dialog with Native groups, both in formal agency meetings
and in the open public forums. Traditional Knowledge, Environmental Justice, Indian Trust Resources,
and Government-to-Government Coordination are addressed in this EIS.

ES.3. Exploration and Development Scenarios.

For analysis purposes, we have developed hypothetical scenarios of activities that could occur subsequent
to the proposed lease sales. In these scenarios, we assume a reasonable scale of development considering
the petroleum potential, available technologies and industry trends. The scenarios, although subjective,
are based on professional judgment and as much information as possible, including petroleum geology,
engineering and technology, and economic trends. The primary purpose of the scenarios in this document
is to provide a common basis for analysis of potential environmental impacts associated with future
activities, assuming these activities occur as presented in the scenario. For Beaufort Sea Lease Sale 217
and Chukchi Sea Lease Sale 221, MMS will complete an evaluation of new information to determine if
changes in to the scenario are required and additional impact analysis in a Supplemental EIS is needed for
decisions on Sales 217 and 221.

Key assumptions in developing the scenario were:

1) A continuation of exploration activities is consistent with the historical trend in these OCS areas.
Development activity would be a change from this historical trend, and it will not occur unless
the engineering, economic, and regulatory requirements can be addressed appropriately.

2) Itis unlikely that large fractions of the undiscovered petroleum potential will be discovered and
developed in the near-term (foreseeable) future. Exploration and development activities have
been slow in these frontier areas for decades, and this trend is not expected to change anytime
SOon.

3) Our scenarios are not likely to influence industry decisions. High risk, high-reward investments
are typical of the petroleum business, and the opportunities in the Beaufort and Chukchi are
comparable to elsewhere in the world.

4) The Trans-Alaska Pipeline System (TAPS) will remain operational as the only oil-export system
from northern Alaska to outside markets.

5) Natural gas is likely to continue to be stranded for at least another decade until a future gas
transportation project is approved and constructed. When (or if) this gas export system is
operational, there is approximately 35 trillion cubic feet of proven gas resources that have been
discovered near Prudhoe Bay and will be cost-effective to produce largely through existing
infrastructure.

6) Oil development is likely to occur before gas development in associated oil/gas pools, because
there is an existing oil-transportation system (TAPS). However, we assume that a gas pipeline
will be constructed to carry future gas production to market by 2018.
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7) Itis realistic to consider an oil/gas development scenario, where either oil or gas or, more likely, a
mixture of the two substances is produced. In the scenario, oil and gas are end-members of a
continuous spectrum of possible hydrocarbon production. For purposes of analysis, most of the
activities and infrastructure are very similar, regardless of whether the production is oil or gas.
The timing of production could be different for gas fields, because gas typically is reinjected to
maximize oil recovery. However, we assume that gas eventually will be produced and extend the
operational life of oil facilities.

ES.4. Alternatives.
Beaufort Sea Lease Sales 209 and 217.

Alternative 1, Beaufort Sea No Lease Sale. Under this alternative (no-action alternative), a
proposed Beaufort Sea OCS lease sale, as scheduled in the 2007-2012 5-Year Program, would not be
approved.

Alternative 2, Beaufort Sea Proposed Action for Sales 209 and 217. Beaufort Sea Alternative
2, the Proposed Action for Sales 209 and 217, would offer for lease the entire program area as scheduled
in the 2007-2012 5-Year Program. The program area encompasses 6,123 whole or partial blocks that
cover approximately 33,194,467 acres (about 13,426,469 hectares). This area, minus any blocks currently
leased at the time of the sale, would be offered in the proposed sales.

Alternative 3, Beaufort Sea Barrow Deferral. This alternative was developed by MMS in
response to scoping comments received in Barrow. This alternative was developed to reduce potential
conflicts between bowhead whale subsistence hunters and offshore oil and gas operations. This
alternative would offer for lease all of the area described for Beaufort Sea Alternative 2, except for an
area located offshore Barrow. The proposed deferral area adjoins an area that the State of Alaska has
deferred in recent State sales. This alternative would offer for lease approximately 33,126,710 acres
(about 13.4 million hectares), minus any blocks currently leased at the time of the sale. The area deferred
under this alternative consists of 15 whole or partial blocks, approximately 67,757 acres (about 27,400
hectares), which is about 0.2% of the Proposed Action area. This alternative would result in a reduction
of 1% of the commercial resource potential from the Proposed Actions.

Alternative 4, Beaufort Sea Cross Island Deferral. This alternative was developed by MMS to
address issues identified by the Alaska Eskimo Whaling Commission (AEWC), the Native Village of
Nuigsut, and the NSB related to protecting the Nuiqsut subsistence bowhead whaling area. This
alternative was developed to provide protection of the Nuiqsut subsistence bowhead whaling area as
defined by known whale-strike data. This alternative would offer for lease all of the area described for
Beaufort Sea Alternative 2, except for an area located north and east of Cross Island. This alternative
would offer for lease 6,082 whole or partial blocks comprising approximately 32,986,825 acres (about
13.4 million hectares), minus any blocks currently leased at the time of the sale. The area deferred under
this alternative consists of 41 whole or partial blocks, approximately 207,641 acres (about 32 thousand
hectares), which is about 0.6% of the Proposed Action area. This alternative would result in a reduction
of 5% of the commercial resource potential from the Proposed Action.

Alternative 5, Beaufort Sea Eastern Deferral. This alternative was developed to by MMS in
response to requests by the Native Village of Kaktovik and the AEWC. This alternative was developed to
provide protection of the Nuigsut subsistence bowhead whaling areas. This alternative would offer for
lease all of the area described for Beaufort Sea Alternative 2, except for an area located east of Kaktovik.
The proposed deferral area adjoins an area that the State of Alaska has deferred in recent State sales. This
alternative would offer for lease 6,043 whole or partial blocks comprising approximately 32,910,672
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acres (about 13.4 million hectares), minus any blocks currently leased at the time of the sale. The area
deferred under this alternative consists of 80 whole or partial blocks, approximately 283,795 thousand
acres (about 76 thousand hectares), which is about 0.8% of the Proposed Action area. This alternative
would result in a reduction of 4% of the commercial resource potential from the Proposed Action.

Alternative 6, Beaufort Sea Deepwater Deferral. Available information indicates that the
deepwater area of the Beaufort Sea (the area below the continental shelf) is unlikely to contain
economically viable fields. This alternative was developed by MMS to reduce unnecessary work on an
area likely to have low industry interest and to help focus the NEPA process on the issues and
environmental resources of areas likely to received bids should a lease sale be held. This alternative
would offer for lease 1,766 whole or partial blocks comprising approximately 9,096,834 acres (about 8.8
million hectares), minus any blocks currently leased at the time of the sale. The area deferred under this
alternative consists of 4,357 whole blocks, approximately 24,097,633 acres (about 9.7 million hectares),
which is about 71% of the Proposed Action area. This deferral would result in a negligible reduction of
the commercial resource potential from the Proposed Actions.

Beaufort Sea Alternatives Considered but not Included for Further Analysis. “Reasonable
alternatives include those that are practical or feasible from the technical and economic standpoint and
using common sense...” (CEQ’s Question 2a of NEPA’s Forty Most Asked Questions). Alternatives
must also meet the purpose and need of the proposal (40 CFR 1502.13). The purpose of the proposed
actions is to offer for lease areas on the Beaufort Sea and Chukchi Sea OCS that might contain
economically recoverable oil and gas resources. The need for the actions arise from the final OCS 5-Year
Program EIS. By implementing these 5-Year Programs, the Secretary balances orderly resource
development with protection of the human, biological, and human environment, as required by the OCS
Lands Act, as amended.

Large Bowhead-Whaling Deferral Areas in the Beaufort Sea. Four extensive areas in the
Beaufort Sea previously were recommended for deferral during scoping in 2001 for the EIS for Beaufort
Sea Oil and Gas Lease Sale 186, 195, and 202 EIS. The same four areas were again recommended for
deferral in comments to the August 23, 2007, Call and NOI and in the September through December
scoping meetings for the EIS for Beaufort Sea Lease Sales 209 and 217 and Chukchi Sea Lease Sales 212
and 221. The areas included of areas east of Barrow, areas around and to the east of Cross Island, areas
near Kaktovik, and areas seaward of the Arctic National Wildlife Refuge. Some of the deferral
recommendations were used in defining the deferrals alternatives analyzed in the draft EIS. The deferral
recommendations not incorporated into deferral alternatives are discussed below.

Cancel the Sale. This alternative was the expressed preference of many commenters. Cancellation of a
proposed sale at this point in the process would halt information collection, preclude the environmental
analysis that would be completed through the EIS, and deny further opportunity for stakeholder and
public input. The potential direct, indirect, and cumulative effect of this deferral alternative would be
similar to the effect of the no-action alternative (Alternative 1) analyzed in this EIS.

Areas from Barrow East to Harrison Bay. The NSB, and the AEWC, the Secretary removed from
leasing consideration portions of the subsistence-use area in his decision on the final 5-Year Program for
2007-2012. Alternative 3 (Beaufort Sea Barrow Deferral), analyzed in this EIS, would defer 15 blocks of
the subsistence-use area between Barrow and Harrison adjacent to the existing deferral in State waters.

Areas Around and East of Cross Island. The people of Nuigsut want the Cross Island area
permanently dropped from leasing consideration. Beaufort Sea Alternative 4 would defer an area
consisting of 41 whole or partial blocks, approximately 207,641 acres (32 thousand hectares) north and
east of Cross Island. This area, based on publically available whale-strike data provided by NMFS
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records, is smaller than the deferral recommended by the Nuigsut Whaling Captains. There are no data
supporting the need to defer this area for multiple-use conflicts. The intent of this deferral (protection of
Nuigsut subsistence whaling) is addressed through Beaufort Sea Alternative 4, proposed lease stipulation
3 prohibiting permanent sea-surface facilities within 10 miles the northern half of Cross Island.
Authorization for incidental take under the Marine Mammal Protection Act (MMPA) requires no
unmitigable impacts to subsistence activities.

Chukchi Sea/Beaufort Sea Deferral. The NSB suggested it is appropriate to defer from leasing the
entire Chukchi Sea Planning Area, and those portions of the Beaufort Sea Planning Area that are critical
to the subsistence harvest of bowhead whales and other marine species (discussed above at Large
Bowhead-Whaling Deferral Areas in the Beaufort Sea). For the Beaufort Sea, the intent of this deferral
(protection of subsistence whaling) is addressed through Beaufort Sea Alternatives 3, 4, and 5. The
smaller deferral areas analyzed in this EIS are based on publically available whale-strike data provided by
NMES records. See also the discussions for Areas from Barrow East to Harrison Bay and Areas Around
and East of Cross Island. In addition, authorization for incidental take under the MMPA requires no
unmitigable impacts to subsistence activities.

Directional Drilling Alternative. At several meetings, requests were made that only areas that could
be directionally drilled from onshore should be included in the lease sales. Information on the present
horizontal distance achievable by extended-reach drilling, the distance envisioned by one operator to
develop Liberty in the Beaufort Sea, and an anticipated 10-year maximum theoretical distance of 50,000
feet (ft) indicates that extended reach drilling would be technically and operationally feasible for only
very limited areas in the Beaufort Sea OCS. A large portion of the Beaufort Sea areas for which
extended-reach drilling might be feasible are excluded from leasing under the 2007-2012 5-Year Program
or are included in the deferral alternatives.

100-Mile Deferral. At several public scoping meetings, the idea of a 100-mile (mi) deferral was
mentioned. The MMS understood the idea to be that the larger the deferral area, the better for subsistence
resources. No specific information was provided to define further the 100-mi-deferral concept. There are
existing OCS leases and discoveries within the 100-mi zone. Deferral of unleased blocks adjacent to
potential development on existing leases potentially could hinder future unitization and maximization of
retrieval of developed resources as mandated by the OCS Lands Act. Established regulatory and review
processes provide the appropriate mechanisms to identify measures to protect subsistence activities and
resources, should OCS oil and gas activities be proposed.

200-Mile Deferral. At several public scoping meetings, the idea of a 200-mi deferral also was
mentioned. Once again, the overall idea understood by MMS was that deferring as much of the program
area as possible would provide more protection for subsistence resources and hunting. This deferral
alternative approximates the no-action alternative (Alternative 1).

Bowhead Whale and Beluga Whale Migration Routes Deferral. Suggested at several public
meetings was the deferral of areas encompassing all bowhead whale and beluga whale migration routes.
No specific information was provided at the meetings that would aid in defining such an area. Migration
routes in the Beaufort Sea can vary widely from year to year, both temporally and spatially. Such a
deferral would be very broad and exclude large areas that do not have bowheads or belugas present during
most of the year. Established regulatory and review processes under the OCS Lands Act, MMPA, and the
Endangered Species Act (ESA) provide the appropriate mechanisms to identify measures to protect
bowhead and beluga whales should OCS oil and gas activities be proposed.

Alternative Energy/Conservation. Several stakeholders suggested that MMS considered alternative
energy or conservation measures as alternatives to proposed lease sales. The purpose and need of the
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Proposed Actions being evaluated in this EIS is offering for lease areas in the Arctic OCS that might
contain economically recoverable oil and gas resources, as mandated by the OCS Lands Act. An
alternative that is not a variation of an OCS oil and gas lease sale is equivalent to the no-action alternative
(Alternative 1) analyzed in this EIS. Alternatives to OCS oil and gas leasing to meet the Nation’s energy
needs is a programmatic issue, which was addressed as the No Action Alternative (Alternative 10) in the
Final EIS for the 2007-2012 5-Year Program. The 5-Year EIS discusses alternatives to OCS oil and gas
production, including alternative sources of produced oil and natural gas, alternative fuels, alternative
sources of electricity, increased efficiency, and conservation.

Public Land Order 324 Deferral. A statement in one meeting indicated the belief that Public Land
Order 324 gave subsistence-hunting rights to Alaskan Natives 50 miles out into the ocean, and that if still
valid, the right-of-way should be applied. The offshore area reserved for subsistence use is within State
waters and does not extend into the OCS.

Chukchi Sea Lease Sales 212 and 221.

Alternative 1, Chukchi Sea No Lease Sale. Under this alternative (no-action alternative), a
proposed Chukchi Sea OCS lease sale, as scheduled in the 2007-2012 5-Year Program, would not be
approved.

Alternative 2, Chukchi Sea Proposed Action for Sales 212 and 221. Chukchi Sea Alternative 2,
the Proposed Action for Sales 212 and 221, would offer for lease the entire program area as scheduled in
the 2007-2012 5-Year Program. The program area encompasses 7,326 whole or partial blocks that cover
approximately 40,192,866 acres (about 16.1 million hectares). This area, minus any blocks currently
leased at the time of the sale, would be offered in the proposed sales.

Alternative 3, Chukchi Sea Coastal Deferral. This alternative was developed by MMS as the
Corridor II deferral alternative in response to scoping comments received during the Lease Sale 193
scoping process and to reduce potential conflicts between subsistence users and OCS oil and gas
operations. This alternative was ultimately selected as the configuration for Sale 193 held in February
2008. This deferral alternative was also identified in scoping for this EIS. This alternative would offer
for lease all of the area described for Chukchi Sea Alternative 2, except for a corridor located along the
landward edge of the program area. This alternative would offer for lease 6,444 whole or partial blocks
comprising approximately 35,374,261 acres (about 14.3 million hectares), minus any blocks currently
leased at the time of the sale. The area deferred under this alternative consists of 882 whole or partial
blocks, approximately 4,818,605 acres (about 1.9 million hectares), which is approximately 12% of the
Proposed Action area. This alternative would result in a reduction of 17% of the commercial resource
potential from the Proposed Actions.

Alternative 4, Chukchi Sea Ledyard Bay Deferral. This alternative addresses issues of protecting
a critical habitat area designated by the U.S. Fish and Wildlife Service (FWS) for the protection of
spectacled eiders. This alternative would offer for lease all of the area described for Chukchi Sea
Alternative 2, except for an area located in and around Ledyard Bay. This alternative is a subset of
Alternative 3. This alternative would offer for lease 7,135 whole or partial blocks comprising
approximately 39,104,542 acres (about 15.8 million hectares), minus any blocks currently leased at the
time of the sale. The area deferred under this alternative consists of 191 whole or partial blocks,
approximately 1,088,324 acres (about 364,334 thousand hectares), which is about 3% of the Proposed
Action area. This alternative would result in a reduction of 7% of the commercial resource potential from
the Proposed Actions.
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Alternative 5, Chukchi Sea Hanna Shoal Deferral. This alternative addresses issues associated
with minimizing impacts to a recognized ecologically sensitive area. The habitat associated with Hanna
Shoal has been documented as an important feeding area for Pacific walrus and grey whales. This
alternative would offer for lease all of the area described for Chukchi Sea Alternative 2, except for an area
encompassing Hanna Shoal. This alternative would offer for lease 7,085 whole or partial blocks
comprising approximately 39,057,422 acres (about 15.7 million hectares), minus any blocks currently
leased at the time of the sale. The area deferred under this alternative consists of 241 whole or partial
blocks, approximately 1,135,444 acres (about 459,498 thousand hectares), which is about 28% of the
Proposed Action area. This alternative would result in a reduction of 4% of the commercial resource
potential from the Proposed Actions.

Alternative 6, Chukchi Sea Deepwater Deferral. Available information indicates that the
deepwater area of the Chukchi Sea (the area below the continental shelf) is unlikely to contain
economically viable fields. This alternative was developed by MMS to reduce unnecessary work on an
area likely to have low industry interest and to help focus the NEPA process on the issues and
environmental resources of areas likely to received bids should a lease sale be held. This alternative
would offer for lease 6,306 whole or partial blocks comprising approximately 34,575,585 acres (about 14
million hectares), minus any blocks currently leased at the time of the sale. The area deferred under this
alternative consists of 1,020 whole blocks, approximately 5,617,281 acres (about 2.2 million hectares),
which is about 13.9% of the Proposed Action area. This deferral would result in a negligible reduction of
the commercial resource from the Proposed Actions.

Chukchi Sea Alternatives Considered but not Included for Further Analysis. “Reasonable
alternatives include those that are practical or feasible from the technical and economic standpoint and
using common sense...” (CEQ’s Question 2a of NEPA’s Forty Most Asked Questions). Alternatives
must also meet the purpose and need of the proposal (40 CFR 1502.13). The purpose of the proposed
actions is to offer for lease areas on the Beaufort Sea and Chukchi Sea OCS that might contain
economically recoverable oil and gas resources. The need for the action arises from the final OCS 5-Year
Program EIS. By implementing these 5-Year Programs, the Secretary balances orderly resource
development with protection of the human, biological, and human environment, as required by the OCS
Lands Act, as amended.

Cancel the Sale. This alternative was the expressed preference of many commenters. Cancellation of a
proposed sale at this point in the process would halt information collection, preclude the environmental
analysis that would be completed through the EIS, and deny further opportunity for stakeholder and
public input. The potential direct, indirect, and cumulative effect of this deferral alternative would be
similar to the effect of the no-action alternative (Alternative 1) analyzed in this EIS.

Chukchi Sea/Beaufort Sea Deferral. The NSB suggested it is appropriate to defer from leasing the
entire Chukchi Sea Planning Area, which is critical to the subsistence harvest of bowhead whales and
other marine species (discussed above at Large Bowhead-Whaling Deferral Areas in the Beaufort Sea).
This deferral alternative is equivalent to the no-action alternative (Alternative 1) analyzed in this EIS. For
the Chukchi Sea, the intent of this deferral (protection of subsistence whaling) is addressed through the
25-mile coastal corridor excluded from leasing consideration under the 2007-2012 5-Year Program and
Chukchi Sea Alternative 3. In addition, authorization for incidental take under the MMPA requires no
unmitigable impacts to subsistence activities.

Lease Sale 193 Corridor I Deferral. The MMS developed this alternative for Lease Sale 193 to
reduce potential conflicts between subsistence users and OCS oil and gas operations. The deferral
alternative was also identified in scoping for this EIS. The intent of this alternative is being addressed
though Alternative 3 (Chukchi Sea Coastal Deferral) in this EIS, which was analyzed as the Corridor II
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deferral in the Sale 193 EIS. The Sale 193 EIS concluded that for most resources, the effects would be
essentially the same under both the Corridor I and Corridor II deferral alternatives. The Corridor I
deferral excluded additional blocks from leasing but provided no additional mitigation.

Directional Drilling Alternative. At several meetings, requests were made that only areas that could
be directionally drilled from onshore should be included in the lease sales. None of the program area in
the Chukchi Sea OCS could be accessed with extended-reach drilling.

100-Mile Deferral. At several public scoping meetings, the idea of a 100-mi deferral was mentioned.
The MMS understood the idea to mean that the larger the deferral area the better for subsistence
resources. No specific information was provided to define further the 100-mi-deferral concept. The
2007-2012 5-Year Program established 25-mi coastal deferral for proposed Sales 212 and 221. In
addition, Alternative 3 (Chukchi Sea Coastal Deferral) analyzed in this EIS, would defer blocks in a
corridor along the coastward edge of the proposed sale area. The intent of this alternative is being
addressed through the 25-mi programmatic deferral and Alternative 3. Established regulatory and review
processes provide the appropriate mechanisms to identify measures to protect subsistence activities and
resources, should activities be proposed.

200-Mile Deferral. At several public scoping meetings, the idea of a 200-mi deferral also was
mentioned. Once again, the overall idea understood by MMS was that deferring as much of the program
area as possible would provide more protection for subsistence resources and hunting. No specific
information was provided to define further the 200-mi-deferral concept. This deferral alternative
approximates the no-action alternative (Alternative 1) analyzed in this EIS.

Bowhead Whale and Beluga Whale Migration Routes Deferral. Suggested at several public
meetings was deferral of areas encompassing all bowhead whale and beluga whale migration routes. No
specific information was provided at the meetings that would aid in defining such an area. The nearshore
area of the Chukchi Sea Planning Area is excluded from leasing consideration under in the current 5-Year
Program (25-mile deferral in the 2007-2012 Program). This deferral encompasses the known spring
migration corridors of bowhead and beluga whales in the Chukchi Sea, which is within the spring lead
system and fairly close to shore. The 25-mile deferral addresses the spring migration routes, but does not
address the fall migration. The area of the fall migration is considered to be widely dispersed throughout
the entire Chukchi Sea and possibly encompasses the entire Chukchi Sea Planning Area. Deferral of this
entire area would approximate the no-action alternative (Alternative 1) analyzed in this EIS.

Alternative Energy/Conservation. Several stakeholders suggested that MMS considered alternative
energy or conservation measures as alternatives to proposed lease sales. The purpose and need of the
proposed action being evaluated in this EIS is offering for lease areas in the Arctic OCS that might
contain economically recoverable oil and gas resources, as mandated by the OCS Lands Act. An
alternative that is not a variation of an OCS oil and gas lease sale is equivalent to the no-action alternative
(Alternative 1) analyzed in this EIS. Alternatives to OCS oil and gas leasing to meet the Nation’s energy
needs is a programmatic issue, which was addressed as the No Action Alternative (Alternative 10) in the
Final EIS for the 2007-2012 5-Year Program. The 5-Year EIS discusses alternatives to OCS oil and gas
production, including alternative sources of produced oil and natural gas, alternative fuels, alternative
sources of electricity, increased efficiency, and conservation.

Public Land Order 324 Deferral. A statement in one meeting indicated the belief that Public Land
Order 324 gave subsistence-hunting rights to Alaskan Natives 50 mi out into the ocean, and that if still
valid, the right-of-way should be applied. The offshore area reserved for subsistence use is within State
waters and does not extend into the OCS.
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ES.5. Summary of Impact Conclusions for the Alternatives.

The EIS evaluates the potential direct and indirect impacts, as well as the contribution to cumulative
impacts, of the Proposed Actions, a no-action alterative, and four deferral alternatives for sales in the
Beaufort Sea OCS and Chukchi Sea OCS scheduled the 2007-2012 5-Year Program. Summaries of the
findings of the impacts analyses are provided in the tables below.
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Summary of Impact Conclusions for the Alternatives in the Beaufort Sea Planning Area

Resource

Alternative 1
Beaufort Sea
No Lease Sale

Alternative 2
Beaufort Sea
Proposed Action

Alternative 3
Beaufort Sea
Barrow
Deferral

Alternative 4

Beaufort Sea

Cross Island
Deferral

Alternative 5
Beaufort Sea
Eastern
Deferral

Alternative 6
Beaufort Sea
Deepwater
Deferral

Water Quality

Direct/Indirect: There would
be no direct or indirect effects
to water quality from
Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect: The direct impacts of
Alternative 2 are minor locally and negligible
regionally.

Incremental Contribution of the Alternative to
Cumulative Effects: Negligible

The activities associated with petroleum
exploitation resulting from proposed Sales 209
and/or 217 would be unlikely to have any
substantial effects on water quality.

Small oil spills would not have degradational
effects on the overall water quality of the
Beaufort Sea.

Drilling muds and cuttings and other
discharges associated with exploration drilling
would have little effect on the overall water
quality of the Beaufort Sea.

Produced waters from a production platform
likely would be injected into underlying
formations. Even if discharged, produced
waters would not be expected to degrade the
quality of Beaufort Sea water.

Overall, any effects on water quality from the
proposed lease sales would be temporary due
to dilution. The level of impact on water
quality would be minor locally and negligible
regionally, due to the requirements of EPA
and State of Alaska water quality criteria.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Air Quality

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of

Direct/Indirect Effects: Air emissions from
OCS activities resulting from Beaufort Sea
Lease Sale 209 or 217 would be subject to
EPA and ADEC emission control standards
and would have to meet the PSD Class II and

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.
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the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

the NAAQS. There would be an increase in
the level of criteria pollutants, with the highest
level within a few hundred meters of the
emission source. Pollutants regulated under
PSD would consume a certain portion of the
Class II increment, but the area affected would
be localized and the maximum allowable
increment would not be exceeded. Pollutant
concentrations would fall off with distance,
and onshore impacts would be significantly
lower. One can reasonably conclude that the
release of criteria pollutants would remain
well within PSD limits and NAAQS.
Consequently, the air quality impacts would
be low.

Incremental Contribution of the Alternative to
Cumulative Effects: Negligible.

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Lower Trophics

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect Effects: The effects of
foreseeable, mitigated operations would be
minor.

Unknown kelp communities that are disturbed
by OBC during additional seismic surveys
would recolonize boulders and other hard
substrate within a decade, but if the
disturbance affects the few long-term research
sites (e.g., Dive Site 11 in the Stefansson
Sound Boulder Patch), the consequences
would be irreversible for the research.

Disturbance would be caused by additional
bottom-founded platforms, drilling islands,
and especially buried pipelines, affecting up to
a thousand acres (404 hectares) of typical
benthic organisms on the inner Beaufort shelf.
The benthic organisms likely would
recolonize most of the disturbed areas within a
decade, similar to the slow recolonization of
ice gouges.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.
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We conclude above that the level of direct and
indirect effects of foreseeable operations on
lower trophic-level organisms would be
minor.

Incremental Contribution of the Alternative to
Cumulative Effects: Minor

Fish Resources

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect Effects: There are no direct
effects. Indirect effects include effects of
vessel traffic, habitat loss and exploration and
production noise. The effect of seismic noise
would have a minor level of effect. Other
effects would be legligible.

Incremental Contribution of the Alternative to
Cumulative Effects: The effect of seismic
noise would have a minor level of effect.
Effects to fish resources from oil and gas
infrastructure will continue to have a
negligible to minor level of effect.

Similar effects
as Alternative 2.

Similar effects
as Alternative 2.

Similar effects

as Alternative 2.

Similar effects
as Alternative 2.

Essential Fish

Direct/Indirect Effects: There

Direct/Indirect Effects: We determined that

Similar effects

Similar effects

Similar effects

Similar effects

Habitat are no direct or indirect the direct and indirect effects of implementing | as Alternative 2. | as Alternative 2. | as Alternative 2. | as Alternative 2.
effects from Alternative 1. this alternative would have no more than
minor level of effect on EFH in the Beaufort
Incremental Contribution of Sea.
the Alternative to Cumulative
Effects: No incremental Incremental Contribution of the Alternative to
contribution to cumulative Cumulative Effects: A negligible to minor
effects. level of effect for seismic survey and other
exploration activities, a moderate level of
effect from potential future, speculative
production development depending on
location and other specific (currently
unknown) details.
ESA-Listed Whales Whales Whales Whales Whales Whales
Marine Direct/Indirect Effects: No Direct/Indirect Effects: Similar effects Similar effects Similar effects Similar effects
Mammals direct or indirect effects to Alternative 2 would result in negligible to to, or no to, or no to, or no to, or no
bowhead, fin, or humpback minor direct, indirect and cumulative effects to | substantial substantial substantial substantial
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whales or their habitats from
Alternative 1

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Polar Bear

Direct/Indirect: No direct or
indirect impacts to polar bears
from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

ESA-listed bowhead and humpback whales
and negligible effects on ESA-listed fin
whales in the Proposed Action area.

Incremental Contribution of the Alternative to
Cumulative Effects: Direct and indirect
effects of this alternative combined with the
cumulative effects of Alternative 1 (No Lease
Sale) result in cumulative effects from
negligible to minor.

Polar Bear

Direct/Indirect Effects:

The temporary displacement of some polar
bears from preferred habitats is anticipated as
a result of routine exploration activities.
Chronic disturbance or displacement can have
moderate effects over time. Mitigation
measures currently are expected to moderate
potential effects to polar bears. These
measures may include conducting den surveys
prior to the onset of industrial activities,
avoiding dens by a prescribed distance and
hazing bears away from ongoing activities.
Mitigation will be determined on a case by
case basis through consultation with FWS.
Disturbance in or displacement from
important habitats from exploration activities
are anticipated to be temporary effects and to
have only minor effects on the fitness or
survival of individual bears.

Development and production activities could
result from leases offered under the proposed
lease sales, although production would not
take place unless another commercially viable
discovery is made in the OCS. Production is
not considered reasonably foreseeable from
these lease sales at this time, but effects from a
production project are analyzed to determine
the anticipated effects on the polar bear

change in,
effects from
Alternative 2.

Polar Bear
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

change in,
effects from
Alternative 2.

Polar Bear
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

change in,
effects from
Alternative 2.

Polar Bear
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

change in effects
from Alternative
2.

Polar Bear:
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.
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population, if such a discovery is made and
proposed for development in the more distant
future.

The primary impacts to polar bears from
production-related activities include habitat
losses due to construction of
development/production facilities, pipelines
and the associated infrastructure; and the
potential for oil spills. Potential habitat losses
on barrier islands and along the coast could
displace polar bears from denning areas that
appear to be increasing in importance.
Fischbach, Amstrup, and Douglas (2007) have
found that more dens are being located
onshore than on sea ice (a shift from 40% to
60% of dens located onshore). Long-term
displacement from preferred denning and
feeding habitats could have adverse effects
and result in a major impact to the polar bear
population. Direct mortality of polar bears
from production activities, including habitat
loss and hypothetical spills, are not expected,
but could represent a major level of effect.

Incremental Contribution of the Alternative to
Cumulative Effects: The proposed action, if
properly mitigated, likely would result in
minor effects on the overall level of impacts to
polar bear populations and is not likely to
adversely affect polar bears.

ESA-Listed
Birds

Direct/Indirect Effects: No
direct or indirect effects from
Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect Effects: We determined that
there would likely be few direct or indirect
effects if the lease sales were conducted: there
would be a negligible level of effect from
vessel presence and noise, aircraft presence
and noise, seismic airgun noise, petroleum
spills, increased bird predator populations,
subsistence hunting, habitat loss, and a
continued minor level of effect from collisions

Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Similar effects
to, or no
substantial
change in effects
from Alternative
2.
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with structures.

Incremental Contribution of the Alternative to
Cumulative Effects: The MMS considers the
level of incidental take during exploration
activities to be an unavoidable but a minor
level of effect to spectacled eiders. No
population-level of effect to Steller’s and
Spectacled eiders is anticipated.

Selecting Alternative 2 will have a negligible
level of effect on any Kittlitz’s murrelets in
the Beaufort Sea.

Marine and
Coastal Birds

Direct/Indirect Effects: No
direct or indirect effects from
Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect: There would be a negligible
level of effect from vessel presence and noise,
aircraft presence and noise, seismic airgun
noise, petroleum spills, increased bird predator
populations, subsistence hunting, and habitat
loss and a minor level of effect from collisions
with structures.

Incremental Contribution of the Alternative to
Cumulative Effects: The direct and indirect
effects of this alternative were combined with
the cumulative effects from Alternative 1 and
the resultant levels of effect are the same as
those for Alternative 1. Mitigation measures
imposed by MMS on future exploration and
development activities on existing leases and
surrounding waters avoid or minimize adverse
effects to marine and coastal birds in the
Beaufort Sea. While MMS-authorized actions
could result in a small incremental increase in
or longer duration of some activities, the total
effect would be proportionately lower when
compared to similar, but unrestricted activities
in the area.

Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Similar effects
to, or no
substantial
change in effects
from Alternative
2.

Marine
Mammals

Ringed Seals
Direct/Indirect Effects: There

Ringed Seals
Our overall finding is that the proposed action

Ringed Seals
Similar effects

Ringed Seals
Similar effects

Ringed Seals
Similar effects

Ringed Seals
Similar effects
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are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Bearded Seal

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Spotted Seal

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Ribbon Seal

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

should result in a negligible level of
direct/indirect/cumulative effects to ice-seal
populations in the proposed action area.

Bearded Seal

Our overall finding is that the proposed action
should result in a negligible level of
direct/indirect/cumulative effects to ice-seal
populations in the proposed action area.

Spotted Seal

Our overall finding is that the proposed action
should result in a negligible level of
direct/indirect/cumulative effects to ice-seal
populations in the proposed action area.

Ribbon Seal

Our overall finding is that the proposed action
should result in a negligible level of
direct/indirect/cumulative effects to ice-seal
populations in the proposed action area.

to, or no
substantial
change in,
effects from
Alternative 2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

to, or no
substantial
change in,
effects from
Alternative 2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

to, or no
substantial
change in,
effects from
Alternative 2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

to, or no
substantial
change in effects
from Alternative
2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.
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Beluga Whales
Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Gray Whale

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Walrus

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Beluga Whales
Direct/Indirect Effects: Are expected to be
negligible to moderate.

Incremental Contribution of the Alternative to
Cumulative Effects:

Gray Whale
Direct/Indirect Effects: Are expected to be
negligible to moderate.

Incremental Contribution of the Alternative to
Cumulative Effects: The selection of
Alternative 2, the proposed action, would
result in a negligible level of effect to gray
whales in the Beaufort Sea

Mitigation measures associated with
foreseeable OCS exploration, development,
and production are expected to avoid or
minimize adverse effects to gray whales.

Walrus

Direct/Indirect: The effects of the proposed
action are not expected to exceed a negligible
level.

Incremental Contribution of the Alternative to
Cumulative Effects: The proposed action area
in the Beaufort Sea is currently at the edge of
commonly used walrus habitat, and the
proposed Beaufort Sea lease sales are
expected to have negligible effects on walrus.

Beluga Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Walrus
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Walrus
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Walrus
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Walrus
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.
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Terrestrial Direct/Indirect Effects: There | Direct:/Indirect: We determined that there Similar effects Similar effects Similar effects Similar effects
Mammals are no direct or indirect would likely be few direct or indirect effects if | as Alternative 2. | as Alternative 2. | as Alternative 2. | as Alternative 2.
effects from Alternative 1. the lease sales were conducted: there would be
negligible effects from vessel presence and
Incremental Contribution of noise, aircraft presence and noise, seismic
the Alternative to Cumulative | airgun noise, petroleum spills, vehicular
Effects: No incremental traffic, subsistence hunting, habitat loss, and
contribution to cumulative gravel mining.
effects.
Incremental Contribution of the Alternative to
Cumulative Effects:: Consequently alternative
2 is expected to have an added negligible level
of effect on terrestrial mammals in the
Beaufort Sea proposed action area in addition
to the expected major level of impacts that are
expected to occur as a result of climate
change, subsistence harvesting, and
unregulated vehicle traffic.
Vegetation/ Direct/Indirect Effects: There | Direct: Loss of a negligible acreage of Similar effects Similar effects Similar effects Similar effects
Wetlands are no direct or indirect wetlands. as Alternative 2. | as Alternative 2. | as Alternative 2. | as Alternative 2.
effects from Alternative 1. Indirect: Modification of hydrology and plant
species composition on a negligible quantity
Incremental Contribution of of wetland acreage.
the Alternative to Cumulative
Effects: No incremental Incremental Contribution of the Alternative to
contribution to cumulative Cumulative Effects: A minor effect resulting
effects. in a continuation of a North Slope wide trend
toward fewer wetland acres.
Economy (NSB) | Direct: A negligible loss of Direct/Indirect: The same as The same as The same as The same as

potential tax revenues could
occur from Alternative 1.

Indirect: A negligible loss of
potential tax expenditures
could occur from Alternative
1.

Incremental Contribution of
the Alternative to Cumulative
Effects: A negligible

The typical Beaufort sale would generate
increases in NSB property taxes that would
average <2% above the level of NSB revenues
without the sale in the peak years. In the early
years of production, the sale would generate
increases in revenues to the State of Alaska of
<0.003% above the same level without the
sale. The peak years of production would
generate increases in revenues to the Federal
Government of <0.02% above the level
without the sale. For the NSB, State of

Alternative 2.

Alternative 2.

Alternative 2.

Alternative 2.
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reduction in tax revenues
could occur.

Alaska, and the Federal Government, the
increases would taper off to even smaller
percentages in the later years of production.
The change in total employment and personal
income would be <0.9% over the baseline for
the NSB and the rest of Alaska for each of the
three major phases of OCS activity.

Incremental Contribution of the Alternative to
Cumulative Effects: A negligible increase in
tax revenues and employment.

Subsistence

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect: Mitigative measures should
ensure that no unmitigable adverse effects to
subsistence-harvest patterns, resources, or
practices will occur.

Incremental Contribution of the Alternative to
Cumulative Effects: An increasing level of
seismic-survey and drillship activity in the
Beaufort Sea could displace whales, walruses,
seals, and polar bears and alter their
availability for an entire harvest season,
causing major impacts to these subsistence
resources and harvest practices that depend on
them. Adaptive management mitigation to
replace the mechanism of the conflict
avoidance agreement has been incorporated in
this draft EIS in order to reduce effects to
subsistence sea mammals resources below a
major level.

A slight
reduction in
effects as
compared to

Alternative 2.

A minor
reduction in
impacts as
compared to

Alternative 2.

A minor
reduction in
impacts as
compared to

Alternative 2.

An incremental
reduction in
impacts in
relation to
Alternative 2.

Sociocultural

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect: Effects from anticipated 3D
seismic surveys and exploration should not
exceed moderate effects levels.

Incremental Contribution of the Alternative to
Cumulative Effects: Cumulative effects on the
sociocultural systems of the communities of
Kaktovik, Nuigsut, Barrow, and Atqasuk
could come from disturbance from on-and

A slight
reduction in
impacts as
compared to

Alternative 2.

A minor
reduction in
impacts as
compared to

Alternative 2.

A minor
reduction in
impacts as
compared to

Alternative 2.

A negligible
reduction in
impacts in
relation to
Alternative 2.
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offshore exploration, development and
production activities; small changes in
population and employment; and disruption of
subsistence-harvest patterns from seismic
noise disturbance, oil spills and oil-spill
cleanup, and climate change. Accompanying
changes to subsistence-harvest patterns, social
bonds, and cultural values would be expected
to disrupt community activities and traditional
practices for harvesting, sharing, and
processing subsistence resources, but such
changes would not be expected to displace
sociocultural institutions (family, polity,
economics, education, and religion), social
organization, or sociocultural systems
(USDOI, BLM and MMS, 2003; USDOI,
MMS, 2006b).

Archaeological Direct/Indirect Effects: No Direct/Indirect: The greatest impacts would A potential A potential A potential A potential
direct or indirect impacts occur from ground sediment disturbing minor minor minor minor
from Alternative 1. activities however, survey requirements are incremental incremental incremental incremental
expected to keep impacts to a minor level. reduction in reduction in reduction in reduction in
Incremental Contribution of impacts as impacts as impacts as impacts.
the Alternative to Cumulative | Incremental Contribution of the Alternative to | compared to compared to compared to
Effects: No incremental Cumulative Effects: Cumulatively, proposed Alternative 2. Alternative 2. Alternative 2.
contribution to cumulative oil and gas projects in the region likely would
effects. disturb the seafloor, but remote-sensing
surveys made before approval of any Federal
or State lease actions should keep these effects
low. Federal laws would preclude effects to
most archaeological resources from these
planned activities.
Environmental Direct/Indirect Effects: There | Direct:/Indirect: Regionally the effects of 3D A negligible A negligible A minor A negligible
Justice are no direct or indirect seismic surveys, exploration and possible reduction in reduction in reduction in reduction in
effects from Alternative 1. development should not exceed a moderate impacts as impacts as impacts as impacts in

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative

level of effect if appropriately mitigated.

Incremental Contribution of the Alternative to
Cumulative Effects: Cumulative effects on the
sociocultural systems of the communities of

compared to

Alternative 2.

compared to

Alternative 2.

compared to

Alternative 2.

relation to
Alternative 2.
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effects. Kaktovik, Nuigsut, Barrow, and Atqasuk
could come from disturbance from on-and
offshore exploration, development and
production activities; small changes in
population and employment; and disruption of
subsistence-harvest patterns from seismic
noise disturbance, oil spills and oil-spill
cleanup, and climate change. Accompanying
changes to subsistence-harvest patterns, social
bonds, and cultural values would be expected
to disrupt community activities and traditional
practices for harvesting, sharing, and
processing subsistence resources, but such
changes would not be expected to displace
sociocultural institutions (family, polity,
economics, education, and religion); social
organization; or sociocultural systems
(USDOL, BLM and MMS, 2003; USDOI,
MMS, 2006b).

* Note: Alternative 1 (No Action Alternative) does not contribute to overall cumulative effects. Therefore, the cumulative effects analysis under Alternative 1 is
the effects of past, present, and reasonable future activities, with consideration of climate change and without the proposed actions. This is equivalent to a “base
case” cumulative analysis.
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Summary of Potential Impacts from Alternatives in the Chukchi Sea Planning Area (not including climate chan

e)

Resource

Alternative 1
Chukchi Sea
No Lease Sale

Alternative 2
Chukchi Sea
Proposed Action

Alternative 3
Chukchi Sea
Coastal
Deferral

Alternative 4

Chukchi Sea

Ledyard Bay
Deferral

Alternative 5

Chukchi Sea

Hanna Shoal
Deferral

Alternative 6
Chukchi Sea
Deepwater
Deferral

Water Quality

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect: The direct and indirect
impacts are minor locally and negligible
regionally.

Cumulative Incremental Contribution of the
Alternative: Negligible.

The activities associated with petroleum
exploitation resulting from proposed Sales 212
and/or 221 would be unlikely to have any
substantial effects on water quality.

Small oil spills would not have degradational
effects on the overall water quality of the
Chukchi Sea.

Drilling muds and cuttings and other
discharges associated with exploration drilling
would have little effect on the overall water
quality of the Chukchi Sea.

Produced waters from a production platform
likely would be injected into underlying
formations. Even if discharged, produced
waters would not be expected to degrade the
quality of Chukchi Sea water.

Overall, any effects on water quality from the
proposed lease sales would be temporary due
to dilution. The level of impact on water
quality would be minor locally and negligible
regionally, due to the requirements of EPA
and State of Alaska water quality criteria.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Air Quality

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of

Direct/Indirect Effects: Air emissions from
OCS activities resulting from Beaufort Sea
Lease Sale 212 or 221 would be subject to
EPA and ADEC emission control standards
and would have to meet the PSD Class II and

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.
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the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

the NAAQS. There would be an increase in
the level of criteria pollutants, with the highest
level within a few hundred meters of the
emission source. Pollutants regulated under
PSD would consume a certain portion of the
Class II increment, but the area affected would
be localized and the maximum allowable
increment would not be exceeded. Pollutant
concentrations would fall off with distance,
and onshore impacts would be significantly
lower. One can reasonably conclude that the
release of criteria pollutants would remain
well within PSD limits and NAAQS.
Consequently, the air quality impacts would
be low.

Incremental Contribution of the Alternative to
Cumulative Effects: Negligible.

Lower Trophics

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect: The effects of foreseeable,
mitigated operations would be minor.

Cumulative Incremental Contribution of the
Alternative: Lower trophic-level organisms
would not be affected by onshore activities
and do not migrate from one lease area to
another, so there would be no more than a
negligible cumulative effect due to additional
sales in Federal offshore waters and adjacent
State waters.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Fish Resources

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect Effects: There are no direct
effects. Indirect effects include effects of
vessel traffic, habitat loss and exploration and
production noise. The effect of seismic noise
would have a minor level of effect. Other
effects would be legligible.

Incremental Contribution of the Alternative to
Cumulative Effects: The effect of seismic
noise would have a minor level of effect.
Effects to fish resources from oil and gas
infrastructure will continue to have a

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.
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negligible to minor level of effect.

Essential Fish

Direct/Indirect Effects: There

Direct/Indirect: The direct and indirect effects

Similar effects

Similar effects

Similar effects

Similar effects

Habitat are no direct or indirect to EFH from seismic surveys include as alternative 2. | as alternative 2. | as alternative 2. | as alternative 2.
effects from Alternative 1. temporary displacement from the activity and
small disturbance of sea floor habitats. These
Incremental Contribution of activities would result in no more than a minor
the Alternative to Cumulative | level of effect.
Effects: No incremental
contribution to cumulative Cumulative Incremental Contribution of the
effects. Alternative: A negligible to minor level of
effect for seismic survey and other exploration
activities, a moderate level of effect from
potential future, speculative production
development depending on location and other
specific (currently unknown) details.
ESA-Listed Direct/Indirect Effects: There | Whales Whales Whales Whales Whales
Marine are no direct or indirect Direct/Indirect Effects: Similar effects Similar effects Similar effects Similar effects
Mammals effects from Alternative 1. Alternative 2 would result in negligible to to, or no to, or no to, or no to, or no
minor direct, indirect and cumulative effects to | substantial substantial substantial substantial
Incremental Contribution of ESA-listed bowhead and humpback whales change in, change in, change in, change in,

the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

and negligible effects on ESA-listed fin
whales in the Proposed Action area.

Incremental Contribution of the Alternative to
Cumulative Effects: Negligible to minor.

Polar Bear

Direct/Indirect Effects:

The temporary displacement of some polar
bears from preferred habitats is anticipated as
a result of routine exploration activities.
Chronic disturbance or displacement can have
moderate effects over time. Mitigation
measures currently are expected to moderate
potential effects to polar bears. Disturbance in
or displacement from important habitats from
exploration activities are anticipated to be
temporary effects and to have only minor
effects on the fitness or survival of individual

effects from
Alternative 2.

Polar Bear
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

effects from
Alternative 2.

Polar Bear
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

effects from
Alternative 2.

Polar Bear
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

effects from
Alternative 2.

Polar Bear
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.
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bears.

The primary impacts to polar bears from
production-related activities include habitat
losses due to construction of
development/production facilities, pipelines
and the associated infrastructure; and the
potential for oil spills. Direct mortality of
polar bears from production activities,
including habitat loss and hypothetical spills,
are not expected, but could represent a major
level of effect.

Incremental Contribution of the Alternative to
Cumulative Effects: The proposed action, if
properly mitigated, likely would result in
minor effects on the overall level of impacts to
polar bear populations and is not likely to
adversely affect polar bears.

ESA-Listed
Birds

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect Effects: We determined that
there would likely be few direct or indirect
effects if the lease sales were conducted.
There would be a negligible level of effect
from vessel presence and noise, aircraft
presence and noise, seismic airgun noise,
petroleum spills, increased bird predator
populations, subsistence hunting, habitat loss,
and a continued minor level of effect from
collisions with structures.

Incremental Contribution of the Alternative to
Cumulative Effects: The MMS considers the
level of incidental take during exploration
activities to be an unavoidable but a minor
level of effect to spectacled eiders. No
population-level of effect to Steller’s and
Spectacled eiders is anticipated.

Selecting Alternative 2 will have a negligible
level of effect on any Kittlitz’s murrelets in
the Chukchi Sea.

Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

A negligible
overall
reduction in
effects as
compared to

Alternative 2.

Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.
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Marine and Direct/Indirect Effects: There | Direct:/Indirect: There likely would be few Similar effects Similar effects Similar effects Similar effects
Coastal Birds are no direct or indirect direct or indirect effects if the lease sales were | to, or no to, or no to, or no to, or no
effects from Alternative 1. held: there would be a negligible level of substantial substantial substantial substantial
effect from vessel presence and noise, aircraft | change in, change in, change in, change in,
Incremental Contribution of presence and noise, seismic-airgun noise, effects from effects from effects from effects from
the Alternative to Cumulative | petroleum spills, increased bird predator Alternative 2. Alternative 2. Alternative 2. Alternative 2.
Effects: No incremental populations, and subsistence hunting, and a
contribution to cumulative minor level of effect from collisions with
effects. structures and moderate effects from habitat
losses from exploration drilling activities in
sensitive habitats.
Cumulative Incremental Contribution of the
Alternative: While MMS-authorized actions
could result in a small incremental increase in
some sources of potential effects (e.g., vessel
and aircraft traffic), required mitigation
measures would limit these sources to
proportionately fewer impacts compared to
similar, but unrestricted sources of impact in
this area.
Marine Direct/Indirect Effects: There | Ringed Seals Ringed Seals Ringed Seals Ringed Seals Ringed Seals
Mammals are no direct or indirect Our overall finding is that the proposed action | Similar effects Similar effects Similar effects Similar effects
effects from Alternative 1. should result in a negligible level of to, or no to, Or no to, Or no to, Or no
direct/indirect/cumulative effects to ice-seal substantial substantial substantial substantial
Incremental Contribution of populations in the proposed action area. change in, change in, change in, change in,

the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Bearded Seal

Our overall finding is that the proposed action
should result in a negligible level of
direct/indirect/cumulative effects to ice-seal
populations in the proposed action area.

Spotted Seal
Our overall finding is that the proposed action

effects from
Alternative 2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects

effects from
Alternative 2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects

effects from
Alternative 2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects

effects from
Alternative 2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects

should result in a negligible level of to, Or no to, Or no to, Or no to, Or no
direct/indirect/cumulative effects to ice-seal substantial substantial substantial substantial
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populations in the proposed action area.

Ribbon Seal

Our overall finding is that the proposed action
should result in a negligible level of
direct/indirect/cumulative effects to ice-seal
populations in the proposed action area.

Beluga Whales
Direct/Indirect Effects: Are expected to be
negligible to moderate.

Incremental Contribution of the Alternative to
Cumulative Effects: Overall the effects are
expected to be generally negligible.

Gray Whale
Direct/Indirect Effects: Are expected to be
negligible to moderate.

Incremental Contribution of the Alternative to
Cumulative Effects: The selection of
Alternative 2, the proposed action, would
result in a negligible level of effect to gray
whales in the Chukchi Sea

Mitigation measures associated with
foreseeable OCS exploration, development,
and production are expected to avoid or

change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.
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minimize adverse effects to gray whales.

Walrus

Direct/Indirect: The effects of the proposed
action are not expected to exceed a minor
level of effect.

Incremental Contribution of the Alternative to
Cumulative Effects: The proposed action area
in the Chukchi Sea is currently at the heart of
commonly used walrus habitat, and the
proposed Chukchi Sea lease sales are expected
to have minor to moderate effects on walrus.

Walrus
Alternative 3
negligibly
reduces the
effects in
relation to
Alternative 2.

Walrus
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Walrus

This alternative
would result in a
minor reduction
of indirect
effects and a
negligible
reduction in
cumulative
effects in
relation to
Alternative 2.

Walrus
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Terrestrial Direct/Indirect Effects: There | Direct:/Indirect: We determined that there Similar effects Similar effects Similar effects Similar effects
Mammals are no direct or indirect would likely be few direct or indirect effects if | as Alternative 2 | as Alternative 2 | as Alternative 2 | as Alternative 2
effects from Alternative 1. the lease sales were conducted: there would be
negligible effects from vessel presence and
Incremental Contribution of noise, aircraft presence and noise, seismic
the Alternative to Cumulative | airgun noise, petroleum spills, vehicular
Effects: No incremental traffic, subsistence hunting, habitat loss, and
contribution to cumulative gravel mining.
effects.
Incremental Contribution of the Alternative to
Cumulative Effects: Alternative 2 is expected
to have an added negligible level of effect on
terrestrial mammals in addition to the
expected major level of impacts that are
expected to occur as a result of climate
change, subsistence harvesting, and
unregulated vehicle traffic.
Vegetation/ Direct/Indirect Effects: There | Direct: Loss of a negligible acreage of Similar effects Similar effects Similar effects Similar effects
Wetlands are no direct or indirect wetlands. as Alternative 2. | as Alternative 2. | as Alternative 2. | as Alternative 2.

effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Indirect: Modification of hydrology and plant
species composition on a negligible quantity
of wetland acreage.

Incremental Contribution of the Alternative to
Cumulative Effects: A minor effect resulting
in a continuation of a North Slope wide trend
toward fewer wetland acres.
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Economy (NSB) | Direct: Negligible Without the action of the typical Chukchi sale, | The same as The same as The same as The same as
Indirect: None there would be delayed or no increases in NSB | Alternative 2. Alternative 2. Alternative 2. Alternative 2.
Cumulative Incremental property taxes that would average <4% above
Contribution of the the level of NSB revenues without the sales in
Alternative: Negligible the peak years. In the early years of
reduction in tax revenues. production, there would be delayed or no

increases in revenues to the State of Alaska of
<0.02% above the same level without the sale.
There would be delayed or no increases in
revenues to the Federal Government of
<0.02% above the level without the sale in the
peak years of production.

Incremental Contribution of the Alternative to
Cumulative Effects: A negligible increase in
tax revenues and employment.

Subsistence Direct/Indirect Effects: There | Direct/Indirect: Mitigative measures should A slight A slight A slight A slight
are no direct or indirect ensure that no unmitigable adverse effects to reduction in reduction in reduction in reduction in
effects from Alternative 1. subsistence-harvest patterns, resources, or effects as effects as effects as effects as

practices will occur. compared to compared to compared to compared to
Incremental Contribution of Alternative 2. Alternative 2. Alternative 2. Alternative 2.
the Alternative to Cumulative | Incremental Contribution of the Alternative to
Effects: No incremental Cumulative Effects: An increasing level of
contribution to cumulative seismic-survey and drillship activity in the
effects. Chukchi Sea could displace whales, walruses,

seals, and polar bears and alter their

availability for an entire harvest season,

causing major impacts to these subsistence

resources and harvest practices that depend on

them. Adaptive management mitigation to

replace the mechanism of the conflict

avoidance agreement has been incorporated in

this draft EIS in order to reduce effects to

subsistence sea mammals resources below a

major level.

Sociocultural Direct/Indirect Effects: There | Direct/Indirect: Effects from anticipated 3D A slight A slight A slight A slight
are no direct or indirect seismic surveys and exploration should not reduction in reduction in reduction in reduction in
effects from Alternative 1. exceed moderate effects levels. impacts as impacts as impacts as impacts as

Incremental Contribution of
the Alternative to Cumulative

Incremental Contribution of the Alternative to
Cumulative Effects: Cumulative effects on the

compared to

Alternative 2.

compared to

Alternative 2.

compared to

Alternative 2.

compared to
Alternative 2.
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Effects: No incremental
contribution to cumulative
effects.

sociocultural systems of the communities of
Point Lay, Point Hope, Barrow, and
Wainwright could come from disturbance
from on-and offshore exploration,
development and production activities; small
changes in population and employment; and
disruption of subsistence-harvest patterns from
seismic noise disturbance, oil spills and oil-
spill cleanup, and climate change.
Accompanying changes to subsistence-harvest
patterns, social bonds, and cultural values
would be expected to disrupt community
activities and traditional practices for
harvesting, sharing, and processing
subsistence resources, but such changes would
not be expected to displace sociocultural
institutions (family, polity, economics,
education, and religion), social organization,
or sociocultural systems (USDOI, BLM and
MMS, 2003; USDOI, MMS, 2006b).

Archaeological Direct/Indirect Effects: There | Direct/Indirect: The greatest impacts would A potential A potential A potential A potential
are no direct or indirect occur from ground sediment disturbing minor minor minor minor
effects from Alternative 1. activities however, survey requirements are incremental incremental incremental incremental

expected to keep impacts to a minor level. reduction in reduction in reduction in reduction in
Incremental Contribution of impacts as impacts as impacts as impacts as
the Alternative to Cumulative | Incremental Contribution of the Alternative to | compared to compared to compared to compared to
Effects: No incremental Cumulative Effects: Cumulatively, proposed Alternative 2. Alternative 2. Alternative 2. Alternative 2.
contribution to cumulative oil and gas projects in the region likely would
effects. disturb the seafloor, but remote-sensing

surveys made before approval of any Federal

or State lease actions should keep these effects

low. Federal laws would preclude effects to

most archaeological resources from these

planned activities.

Environmental Direct/Indirect Effects: There | Direct/Indirect: Regionally the effects of 3D A negligible A negligible A negligible A negligible

Justice are no direct or indirect seismic surveys, exploration and possible reduction in reduction in reduction in reduction in
effects from Alternative 1. development should not exceed a moderate impacts as impacts as impacts as impacts as

Incremental Contribution of
the Alternative to Cumulative

level of effect if appropriately mitigated.

Incremental Contribution of the Alternative to

compared to

Alternative 2.

compared to

Alternative 2.

compared to

Alternative 2.

compared to
Alternative 2.
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Effects: No incremental Cumulative Effects: Cumulative effects on the
contribution to cumulative sociocultural systems of the communities of
effects. Wainwright, Point Lay, Point Hope, and

Barrow could come from disturbance from on-
and offshore exploration, development and
production activities; small changes in
population and employment; and disruption of
subsistence-harvest patterns from seismic
noise disturbance, oil spills and oil-spill
cleanup, and climate change. Accompanying
changes to subsistence-harvest patterns, social
bonds, and cultural values would be expected
to disrupt community activities and traditional
practices for harvesting, sharing, and
processing subsistence resources, but such
changes would not be expected to displace
sociocultural institutions (family, polity,
economics, education, and religion); social
organization; or sociocultural systems
(USDOI, BLM and MMS, 2003; USDOI,
MMS, 2006b).

* Note: Alternative 1 (No Action Alternative) does not contribute to overall cumulative effects. Therefore, the cumulative effects analysis under Alternative 1 is
the effects of past, present, and reasonable future activities, with consideration of climate change and without the proposed actions. This is equivalent to a “base
case” cumulative analysis.
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Chapter 1: Purpose and Background of the Proposed Actions

1. PURPOSE AND BACKGROUND OF THE PROPOSED ACTIONS.

1.1. Purpose and Need for the Proposed Actions.

The purpose of the proposed Federal actions addressed in this Environmental Impact Statement (EILS) is to
offer for lease, in four separate sales, areas in the Arctic Outer Continental Shelf (OCS) that might contain
economically recoverable oil and gas resources. These Federal actions would provide qualified bidders
the opportunity to bid on certain blocks located in the Beaufort Sea and Chukchi Sea OCS Planning
Areas (see Figure 1-1) to gain conditional rights to explore, develop, and produce oil and natural gas. The
four proposed Federal actions addressed in this EIS are Beaufort Sea Sales 209 and 217 and Chukchi Sea
Sales 212 and 221 scheduled in the Final OCS Oil and Gas Leasing Program 2007-2012 (5-Year
Program) (USDOI, MMS, 2007c¢). Sale 209 (Beaufort Sea Planning Area) is scheduled to be held in
2010, Sale 212 (Chukchi Sea Planning Area) in 2010, Sale 217 (Beaufort Sea Planning Area) in 2011,
and Sale 221 (Chukchi Sea Planning Area) in 2012. This EIS is the National Environmental Policy Act
(NEPA) analysis to enable Minerals Management Service (MMS) to make informed decisions on the
configuration of the lease sales and the lease stipulations to mitigate potential adverse effects of lease
activities. For efficiency and consistent with Executive Order 13212 of May 18, 2001, to expedite
energy-related projects, this EIS will be used as the primary NEPA analysis for the four sales. Additional
NEPA review will be conducted during the lease-sale processes for proposed Sales 217 and 221 to
determine if any updating of the environmental information and analysis is necessary.

The OCS Lands Act of 1953 (67 Stat. 462), as amended (43 U.S.C. 1331 et seq. [1994]), established
Federal jurisdiction over submerged lands on the OCS seaward of State boundaries. Under the OCS
Lands Act, the USDOI is required to manage the leasing, exploration, development, and production of oil
and gas resources on the Federal OCS. The OCS Lands Act established that OCS development proceed
in a safe and efficient manner that provides for environmental protection, fair and equitable returns to the
public, State and local participation in policy and planning decisions, and resolution of conflicts related to
other ocean and coastal resources and uses. In 1978, Congress amended the OCS Lands Act, 43 U.S.C.
§§ 1331-1356a, 1801-1802, to provide for the “expedited exploration and development of the [OCS],” in
a manner that balances the need “to make such resources available to meet the Nation’s energy needs as
rapidly as possible... with protection of the human, marine, and coastal environments.”

The OCS Lands Act prescribes a four-stage process for oil-and-gas development. This four-level review
process gives the Secretary of the Interior a “continuing opportunity for making informed adjustments”
(Sierra Club v. Morton, 510 F.2d 813, 828 [5th Cir.1975]) to ensure that all OCS oil-and-gas activities are
conducted in an environmentally sound manner. In the first stage, the Secretary of the Interior, through
MMS, prepares a 5-year leasing program to identify the size, timing, and location of proposed lease sales
and an EIS under NEPA. In the second stage, MMS conducts the prelease process and sale-specific
NEPA reviews. If MMS proceeds with a sale, MMS conducts a sealed-bid auction, opens the bids it
receives, evaluates the bids for fair market value, and issues the leases. The third stage involves
exploration of the leased tracts. Lessees must notify MMS at least 30 days before any proposed ancillary
activities on their lease(s). The MMS reviews proposed ancillary activities to ensure they comply with
the OCS Lands Act and other laws and MMS authorization is required prior to conducting any on-lease
ancillary activities. Prior to any exploratory drilling, a lessee must submit an exploration plan (EP) to
MMS for review and approval. The EP must comply with the OCS Lands Act, implementing regulations,
lease provisions, and other Federal laws, and is subject to environmental review under NEPA. The MMS
must disapprove an EP if the proposed activities would cause “serious harm or damage” to the marine,
coastal, or human environment. If the EP is approved, the lessee must also apply for specific permits
needed to conduct the activities as described in the EP. The fourth and final stage, development, is
reached only if a lessee finds a commercially viable oil and/or gas discovery. A lessee must submit a
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detailed development and production plan (DPP) that MMS must review under NEPA. If the DPP is
approved, the lessee must also apply for specific pipeline, platform, and other permits and approvals. The
elapsed time from lease sale to first production is approximately 7-10 years.

The President’s National Energy Policy recommends conducting OCS oil and gas leasing on a predictable
schedule. Domestic energy production is not expected meet all of the Nation’s future energy demands,
but an increased domestic energy supply would reduce imports and provide jobs within the United States.

1.2. Legal Mandates.

The following list references legal mandates that affect Federal activities proposed on the OCS. These
mandates are Federal public laws enacted by Congress, Executive Orders, etcetera and are associated with
proposed leasing, exploration, development and production, or other activities that might significantly
affect the OCS. This is not intended to be a comprehensive list of all the mandates but rather to acquaint
the reader with the primary mandates. Readers should always consult the entire text of the laws and
Executive Orders for updated information and additional requirements.

e Submerged Lands Act of 1953 (43 U.S.C. § 1301 - 1315)

e Outer Continental Shelf Lands Act of 1953, as amended (43 U.S.C. § 1331 et seq.)

e National Environmental Policy Act of 1969, as amended (42 U.S.C. § 4321 et seq.), and the

Council on Environmental Quality regulations (40 CFR parts 1500 through 1508)
e (lean Air Act of 1970 and the Clean Air Act Amendments of 1990 (42 U.S.C. § 740 et seq.)
e Federal Water Pollution Control Act of 1972, as amended (33 U.S.C. § 1251 et seq.), and the
Clean Water Act of 1977 (91 Stat. 1566)

e Coastal Zone Management Act of 1972, as amended (16 U.S.C. § 1451 et seq.), the Coastal Zone
Act Reauthorization Amendments of 1990 (P.L. No. 101-508), and the Coastal Zone Protection
Act of 1996 (P.L. No. 104-150)

Energy Policy and Conservation Act of 1975 (42 U.S.C. § 6213 et seq.)

Export Administration Act of 1969 (50 App. U.S.C. 2405(d))

Marine Mammal Protection Act of 1972, as amended (16 U.S.C. § 1361 et seq.)
Migratory Bird Treaty Act of 1918, as amended (16 U.S.C. § 703-712)

International Convention of the Prevention of Pollution from Ships and Marine Plastics
Pollution Research and Control Act of 1988 (33 U.S.C. § 1901 et seq.)

Marine Protection, Research, and Sanctuaries Act of 1972, as amended (33 U.S.C. § 1401-1445
and 16 U.S.C.§ 1431-1445)

National Fishing Enhancement Act of 1984 (33 U.S.C. § 2101 et seq.)
Magnuson-Stevens Fishery Conservation and Management Act of 1976 (16 U.S.C. § 1801 et
seq.)

Endangered Species Act of 1973, as amended (16 U.S.C. § 1531 et seq.)

National Historic Preservation Act of 1966, as amended (16 U.S.C. § 470 et seq.)

Oil Pollution Act of 1990, as amended (33 U.S.C. § 2701 et seq.)

Rivers and Harbors Appropriation Act of 1899 (33 U.S.C. § 401 et seq.)

Resource Conservation and Recovery Act of 1976 (42 U.S.C. § 6901 et seq.)

Ports and Waterways Safety Act of 1972, as amended (33 U.S.C. § 1221 et seq.)
Merchant Marine Act of 1920 (commonly referred to as the Jones Act) (P.L. 66-261)
Federal Oil and Gas Royalty Management Act of 1982 (30 U.S.C. § 1701 et seq.)
Arctic Research and Policy Act of 1984 (15 U.S.C. § 4101 et seq.)

Executive Order 12114 - Environmental Effects Abroad

Executive Order 12898 - Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations
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Executive Order 13007 - Indian Sacred Sites

Executive Order 13112 - Invasive Species

Executive Order 13158 - Marine Protected Areas

Executive Order 13175 - Consultation and Coordination with Indian Tribal Governments
Executive Order 13212 - Actions to Expedite Energy-Related Projects

Further information on most of these laws and other legal requirements (executive orders, regulations,
agreements, etc.) can be found in Appendix D of the Final EIS for the 2007-2012 5-Year Program
(USDOI, MMS, 2007c) and on the MMS website at

www.mms.gov/offshore/Environmental Compliance.htm.

1.3. Indian Trust Resources.

The Federal Government does not recognize current claims of aboriginal title and associated hunting and
fishing rights that have been asserted for unspecified portions of the sale area. While the USDOI does not
recognize these resources as Indian Trust Resources, this EIS considers the potential effects of lease-sale
activities on Native Alaskan communities as they relate to economics, subsistence-harvest patterns,
sociocultural systems, and environmental justice. The MMS consults with federally recognized tribes
consistent with the Presidential Executive Memorandum of April 29, 1994, on Government-to-
Government Relations with Native American Tribal Governments; Executive Order 13175 dated
November 6, 2000, on Consultation and Coordination with Indian Tribal Governments; and the January
18, 2001, USDOI-Alaska Policy on Government-to-Government Relations with Alaska Native Tribes.

1.4. Environmental Justice and Government-to-Government Consultation.

The Presidential Executive Order on Environmental Justice (EJ) (Executive Order 12898 Federal Actions
to Address Environmental Justice in Minority Populations and Low-Income Populations, February 11,
1994) requires agencies to incorporate EJ into their missions by identifying and addressing environmental
effects of their proposed programs on minorities and low-income populations and communities. The
USDOI has developed guidelines in accordance with the Executive Order. The MMS participated in the
development of these guidelines. The MMS’ existing process of involving all affected communities and
Native American and minority groups in the NEPA-compliance process meets the intent and spirit of the
Executive Order. The MMS is continuing to identify ways to improve the input from all Alaskan
residents, not only by commenting on official documents but also by contributing their knowledge to the
scientific and analytical sections of the EIS. The potential EJ aspects of concerns identified during the
scoping process for the Beaufort Sea and Chukchi Sea sales are addressed in Sections ES.2 and 4.4.2.15.

Executive Order 13175, Consultation and Coordination with Indian Tribal Governments, requires Federal
Agencies to consult with Tribal governments on Federal matters that significantly or uniquely affect their
communities. In January 2001, a USDOI Alaska Regional Government-to-Government policy was
signed by all the USDOI Alaska Regional Directors.

1.5. The Multiple-Sale EIS Approach.

In the 2007-2012 5-Year Program (USDOI, MMS, 2007¢), the Secretary of the Interior (Secretary)
scheduled five sales in the Alaska Region’s Arctic OCS, consisting of the Beaufort Sea and Chukchi Sea
Planning Areas. Chukchi Sea Sale 193 was held in February 2008. The remaining four Arctic OCS sales
are the Proposed Actions addressed in this EIS. Sale 209 (Beaufort Sea Planning Area) is scheduled to be
held in 2010, Sale 212 (Chukchi Sea Planning Area) in 2010, Sale 217 (Beaufort Sea Planning Area) in
2011, and Sale 221 (Chukchi Sea Planning Area) in 2012. A decision was made by MMS to use the
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multiple-sale EIS approach to maximize the use of time and resources and provide the best possible
NEPA coverage for these four sales. The multiple-sale approach accommodates the schedule in the 5-
Year Program for 2007-2012 as it currently exists in which the first two sales (Beaufort Sea Lease Sale
209 and Chukchi Sea Lease Sale 212) are scheduled to be held less than 6 months apart, with the same
circumstance occurring later for Beaufort Sea Sale 217 and Chukchi Sea Sale 221.

Federal regulations allow for several similar proposals to be analyzed in one EIS (40 CFR 1508.25). The
Proposed Actions analyzed in this EIS are the four proposed Arctic sales. The four Arctic sales have
common geography, may result in the same types of activities that likely would share some support
infrastructure, may have potential effects on the same environmental resources, and have cumulative
activities in common. The resource estimates and scenario information on which this EIS analysis is
based are presented as a range of activities that could be associated with any of the four sales. The EIS
will be used to inform decisions on all four sales. There will be four separate Records of Decision—one
for each sale. This EIS is the NEPA analysis for decisions on Sales 209 and 212. For the Beaufort Sea
Lease Sale 217 and the Chukchi Sea Lease Sale 221, MMS will complete an evaluation of new
information to determine if any changes in information indicate that a Supplemental EIS is needed for
decisions on Sales 217 and 221. An Information Request will be issued at the beginning of the presale
process for the subsequent sales to solicit public input to assist MMS in determining whether or not the
information and analyses in this multiple-sale EIS are still valid for Sales 217 and 221.

The MMS identified many benefits from this multiple-sale approach. It reduces duplication that would
have occurred in separate EISs for each planning area (two EISs) or separate EISs for each Proposed
Action (four EISs). The texts in Chapter 1 (Purpose and Background for the Proposed Actions), Chapter
2 (Alternatives, Mitigation Measures, Issues, and Scenarios), and Chapter 5 (Consultation and
Coordination) would be nearly identical in multiple EISs. A Description of the Environment that includes
both planning areas is appropriate, because most of the environmental resources addressed are found in
both areas or migrate through both areas. A cumulative scenario and analysis that includes both planning
areas is appropriate, because similar impacting factors occur in both areas and impacting factors in one
planning area can affect resources in the other planning area. The multiple-sale EIS approach also is an
attempt to address stakeholder concerns about too frequent meetings and too many documents to review.
This approach allows one series of scoping meetings, public hearings on the draft EIS, and Government-
to-Government consultation meeting to be completed for the four Proposed Actions. Additional public
and stakeholder meetings will be held, if a need is indicated by the responses to the Information Request
or during the evaluation of new information for Sales 217 and 221.

We have incorporated background information from previous EISs by reference, when appropriate, by
citing the incorporated material and providing a summary of the cited information for text continuity. All
material incorporated by reference is reasonably available for inspection by interested persons within the
public comment period and is available in local libraries and from the MMS Alaska OCS Region Office.
Such streamlining follows the intent of the Council on Environmental Quality regulations in 40 CFR §
1502.21, which encourages agencies to incorporate by reference material into an EIS to decrease volume
without impeding agency analysis and public review of the action being considered.

1.6. Prelease Process.

On August 23, 2007, pursuant to 30 CFR 256.23 and 40 CFR 1501.7, the MMS Call for Information and
Nominations (Call) and Notice of Intent (NOI) for Oil and Gas Lease Sales 209, 212, 217, and 221 was
published in the Federal Register (72 FR 48296). The Call requested information and nominations from
interested parties on oil and gas leasing, exploration, and development and production within the
proposed action areas. The oil industry, government organizations, tribal and local governments,
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environmental groups, the general public, and all other interested parties were provided an opportunity to
comment on areas of interest or special concern in the proposed sale areas. The Call also requested
stakeholders to identify information that should be considered by MMS in determining the area for the
Proposed Actions. In response to the Call, two nominations were received. The nominations received
indicated that different companies had interest in various portions of the sale areas and, when considered
in total, industry interest encompassed the entire sale areas. Comments also were received from the State
of Alaska, Department of Natural Resources; North Slope Borough (NSB), Office of the Mayor; Alaska
Eskimo Whaling Commission; Native Village of Point Hope; Inupiat Community of the Arctic Slope
(ICAS); Center for Biological Diversity; Oceana; U.S. Environmental Protection Agency (EPA); a group
of 12 environmental Non-Government Organizations (NGOs), and private citizens.

The MMS Director weighs comments submitted by the public and the nominations provided by industry
to determine the area to be analyzed in the EIS. The Area Identification (Area ID) formally identified the
location and extent of the area of study for the EIS.

o The area to be evaluated for Beaufort Sea Sales 209 and 217, originally scheduled for 2009 and
2011, respectively, encompasses approximately 33 million acres, beginning at 3 nautical miles off
the northern coast of Alaska and extending to 205 miles offshore. The area extends east from
Barrow to the Canadian border (see Figure 1-1).

e The area for sales proposed for the Chukchi Sea, Sales 212 and Sale 221, scheduled for 2010 and
2012, respectively, encompasses approximately 40 million acres, beginning 25 miles off the coast
of Alaska and extending to 275 miles offshore. The proposed sale area extends from north of
Point Barrow to northwest of Cape Lisburne (see Figure 1-1).

Consistent with Section 102(2)(C) of the NEPA, this EIS describes the proposed lease sales and the
natural and human environments, describes alternatives to the proposed Federal actions, presents an
analysis of potential adverse effects of the proposed actions and alternatives on the environment,
describes potential mitigation measures to reduce the adverse effects of offshore leasing and development,
and presents a record of consultation and coordination with others during EIS preparation.

Scoping is defined 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). The NOI
published for Oil and Gas Lease Sales 209, 212, 217, and 221 initiated the formal scoping process for the
EIS. The NOI describes the scoping process MMS followed for this EIS. Throughout the scoping
process, comments are invited from any interested persons, including affected Federal, State, tribal, and
local governments; any affected Native groups; conservation groups; and private industry for early
identification of the most important issues for analysis in this EIS. Scoping is very important, because it
provides those with an interest in the OCS program an early opportunity to participate in the events
leading up to the final publication of an EIS. The intent of scoping is to avoid overlooking important
issues that should be analyzed in an EIS. Through scoping, the agency receives stakeholder input on the
issues, alternatives, and mitigation measures to consider in the EIS and aids MMS in determining the
issues and alternatives to be analyzed in the EIS. The scoping report summarizing the comments received
on the NOI and at the public scoping meetings is posted on the MMS website at
http://www.mms.gov/alaska/cproject/ArcticMultiSale/scoping_rpt.pdf.

Scoping for this multiple-sale EIS included reviewing the comments received on the Call/NOI; comments
submitted at the scoping meetings; re-evaluation of the issues raised and analyzed in the EISs for previous
NEPA processes for proposed lease sales in Beaufort Sea and Chukchi Sea Planning Areas; and MMS
staff evaluation and input. Scoping comments were used to identify major issues, alternatives to the
Proposed Action, and measures that could mitigate the effects of the proposed Federal actions. For a
discussion of alternatives and mitigation measures see Chapter 2. Scoping comments were requested
from the public through newspaper and radio advertisements in the NSB communities of Barrow,
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Nuigsut, Kaktovik, Point Lay, Wainwright, Point Hope, and in Anchorage. Scoping meetings were held
in 2007 in Nuigsut (October 30), Kaktovik (October 29), Barrow (November 1), Point Lay (September
18), Point Hope (September 17), Wainwright (November 2), and Anchorage (September 27).
Government-to-Government Meetings were held with the Nuiqsut Tribal Council (October 30) and the
Native Village of Point Hope (September 18). An additional meeting was held with the Inupiat
Community of the Arctic Slope (ICAS) on October 4, 2007. The MMS received a wide range of input
including information about physical, biological, and sociocultural conditions in the potential sale areas
and expressions of the preferred outcomes of the process. Environmental Justice issues were discussed
with participants on the North Slope, both in the Government-to-Government meetings and with
individual participants at the scoping meetings.

While the formal phase of scoping is complete, information gathering will continue through the NEPA
process, and meetings will be held with other agencies and stakeholders as requested.

After completion of the EIS process, the proposed sale action is identified and described at the block level
in the Proposed Notice of Sale (PNOS). The PNOS is published in the Federal Register and posted on
the MMS website for review and comment. The MMS takes appropriate action on comments that require
correction or clarification of information in the notice. Other comments are summarized with responding
information for consideration by the Secretary. The Secretary’s decisions on the sale are published in a
Final Notice of Sale (FNOS). The FNOS incorporates any corrections, clarifications, and modifications
to the proposed sale area resulting from comments on the PNOS.

After publication of the FNOS, companies submit each bid in a sealed envelop. On Sale Day, the bids are
publicly opened and each bid is read, including official block diagram and block number, company(s)
submitting the bid and percent of ownership, and bid amount. Each high bid goes through adjudication
review to ensure that all bidding conditions (bonding, Equal Employment Opportunity, debarment,
restricted bidders, etc.) have been met. Each high bid also is subjected to a separate evaluation to ensure
fair market value was received. Following these reviews, leases are provided to the appropriate
companies for review and acceptance. Companies have 11 business days to sign and return the leases
along with the remaining four-fifths of the bonus money and the first year’s rental fee. After receiving
the accepted leases and funds from the companies, the leases are signed by the Regional Director and the
lease becomes effective the first of the following month.

1.7. Postlease Processes.

The MMS is responsible for regulating and monitoring the oil and gas operations on the Federal OCS.
Regulations provide for MMS to regulate all operations conducted under the lease, right of use and
easement, or USDOI pipeline right-of-way; to promote orderly exploration, development, and production
of mineral resources; and to prevent harm or damage to, or waste of, any natural resource, any life or
property, or the marine, coastal, or human environment. Regulations for oil, gas, and sulfur lease
operations on the OCS are specified in 30 CFR 250. Regulations for geological and geophysical (G&G)
exploration operations on the OCS are specified in 30 CFR 251. Regulations for oil-spill prevention and
response are specified in 30 CFR 254.

The MMS’ Notices to Lessees and Operators (NTLs) are formal documents that provide clarification,
description, or interpretation of OCS regulations or standards. The NTLs provide guidelines on the
implementation of lease stipulations or regional requirement, and provide industry with a better
understanding of the scope and meaning of regulations by explaining MMS’ interpretation of a
requirement. The NTLs also are used to transmit administrative information such as current telephone
listings or changes in MMS personnel. A detailed listing of the Alaska OCS Region’s NTLs is published
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on the Alaska Region website at: http://www.mms.gov/alaska/regs/NTLs.htm. The MMS also conveys
important information through Information to Lessees and Operators (ITLs) and Letters to Lessees and
Operators. These documents further clarify or supplement operational guidelines.

1.7.1. Geological and Geophysical Exploration Permits. In accordance with 30 CFR 251, a
permit must be obtained from MMS prior to conducting geological or geophysical exploration for mineral
resources, except exploration by a lessee on a lease, which is covered under 30 CFR 250. On receiving a
complete G&G permit application, MMS completes an environmental review in accordance with NEPA
and applicable MMS policies and guidelines.

1.7.2. Exploration Plans, and Development and Production Plans. Prior to any exploration,
development, or production activities being conducted in a lease block (other than preliminary on-lease
activities, such as geotechnical investigations, which require separate MMS authorization), an EP or DPP,
as appropriate, and supporting information must be submitted to MMS for review and approval.
Supporting information includes environmental information, archeological report, biological report in
accordance with 30 CFR 250 (monitoring and/or live-bottom survey), or other environmental data
determined necessary. This information provides an analysis of both offshore and onshore impacts that
may occur as a result of the activities. The MMS prepares an environmental assessment (EA) and/or EIS
based on available information, which may include the geophysical report, archeological report, and air-
emissions data. As part of the review process, the plan and supporting environmental information, as
required, are sent to the affected State(s) having an approved CZM plan for consistency-certification
review and determination. The MMS evaluates the proposed activity for geohazards and manmade
hazards, archeological resources, endangered species, sensitive biological features, water and air quality,
oil-spill response, and other uses of the OCS.

1.7.3. Archaeological Resources Protection. The Archaeological Resource requirements are
contained in the MMS operational regulations under CFR 250.194. The technical requirements for the
archaeological resource surveys and reports that may be required under the regulations are detailed in the
Alaska OCS Region NTL 05-A02 and NTL 05-A03.

1.7.4. Applications for Permits to Drill. Prior to conducting drilling operations, the operator is
required to submit and obtain approval for an Application for Permit to Drill (APD). The APD requires
detailed information on the seafloor and shallow seafloor conditions for the drill site from shallow
geophysical and, if necessary, archaeological and biological surveys. The lessee is required to take
precautions to keep all exploratory well drilling under control at all times. The APD requires detailed
information about the drilling program to allow evaluation of operational safety and pollution-prevention
measures. The lessee must use the best available and safest technology to enhance the evaluation of
abnormal pressure conditions and to minimize the potential for uncontrolled well flow.

1.7.5. Best Available and Safest Technology Requirements. To ensure that all oil and gas
exploration, development, and production activities on the OCS are conducted in a safe and pollution-free
manner, the OCS Lands Act requires that all OCS technologies and operations use the best available and
safest technology that the Secretary determines to be economically feasible. These include requirements
for state-of-the-art drilling technology, production-safety systems, well control, completion of oil and gas
wells, oil-spill-response plans, pollution-control equipment, and specifications for platform/structure
designs.

1.7.6. MMS Technical and Safety Review. The lessee must design, fabricate, install, use, inspect,
and maintain all platforms and structures on the OCS to ensure their structural integrity for the safe
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conduct of operations at specific locations. Applications for platform design and installation are filed
with MMS for review and approval.

Production-safety equipment used on the OCS must be designed, installed, used, maintained, and tested in
a manner to ensure the safety and protection of the human, marine, and coastal environments. All tubing
installations open to hydrocarbon-bearing zones below the surface must be equipped with safety devices
that will shut off the flow from the well in the event of an emergency, unless the well is incapable of
flowing. All surface production facilities must be designed, installed, and maintained in a manner that
provides for efficiency, safety of operations, and protection of the environment.

1.7.7. Pipeline Regulations. Regulatory processes and jurisdictional authority concerning pipelines
on the OCS and in coastal areas are shared by several Federal Agencies, including the USDOI, the U.S.
Department of Transportation, the U.S. Army Corps of Engineers, the Federal Energy Regulatory
Commission, and the U.S. Coast Guard.

Pipeline-permit applications to MMS include the pipeline location drawing, profile drawing, safety
schematic drawing, design data to scale, a shallow-hazard-survey report, and an archaeological report.
The MMS evaluates the design and fabrication of the pipeline and prepares a Categorical Exclusion
Review (CER), EA, and/or an EIS in accordance with applicable policies and guidelines. The Fish and
Wildlife Service (FWS) reviews and provides comments on applications for pipelines that are near certain
sensitive biological communities. No pipeline route will be approved by MMS if any bottom-disturbing
activities (from the pipeline itself or from the anchors of lay barges and support vessels) encroach on any
biologically sensitive areas. The operators are required to periodically inspect their routes by methods
prescribed by the MMS Regional Supervisor for any indication of pipeline leakage. Examples of pipeline
monitoring techniques include visual monitoring, comparing the volume of product entering and exiting
the pipeline, inline inspection tools (smart pigs), external hydrocarbon-vapor detection (leak-detection
system), and pressure analysis. Monthly overflights are conducted to inspect pipeline for leakage.

Pipelines may be abandoned in place, if they do not constitute a hazard to navigation and commercial
fishing or unduly interfere with other uses of the OCS. Procedures for pipeline abandonment and pipeline
reporting requirements are outlined at 30 CFR 250.156 and 250.158.

1.7.8. Oil-Spill-Response Plans. In compliance with 30 CFR 254, all owners and operators of oil-
handling, -storage, or -transportation facilities located seaward of the coastline must submit an OSRP to
MMS for approval. Owners or operators of offshore pipelines are required to submit a plan for any
pipeline that carries oil, condensate that has been injected into the pipeline, or gas and naturally occurring
condensate; pipelines carrying essentially dry gas do not require a plan. A response plan must be
submitted before an owner/operator can use a facility. To continue operations, the facility must be
operated in compliance with the approved plan.

All MMS-approved OSRPs are required to be reviewed and updated every 2 years. Revisions to a
response plan must be submitted to MMS within 15 days whenever (1) a change occurs that significantly
reduces an owner/operator’s response capabilities; (2) a significant change occurs in the worst-case-
discharge scenario or in the type of oil being handled, stored, or transported at the facility; (3) there is a
change in the name(s) or capabilities of the oil-spill-removal organizations cited in the plan; or (4) there is
a significant change in the appropriate Area Contingency Plans.

1.7.9. Discharge and Pollution Regulations. The EPA has promulgated regulations (40 CFR 125)

to ensure lessees do not create conditions that will pose an unreasonable risk to public health, life,
property, aquatic life, wildlife, recreation, navigation, commercial fishing, or other uses of the ocean.
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Control and removal of pollution is the responsibility and at the expense of the lessee. Operators are
required to install curbs, gutters, drip pans, and drains on platform and rig deck areas in a manner
necessary to collect all contaminants and debris not authorized for discharge. The rules explicitly prohibit
the disposal of equipment, cables, chains, containers, or other materials into offshore waters. Portable
equipment, spools, reels, drums, pallets, and other loose items weighing 18 kilograms or more must be
marked in a durable manner with the owner’s name prior to use or transport over offshore waters. Small
objects must be stored in a marked container when not in use. Operational discharges such as produced
water and muds and cuttings are regulated by the EPA through the National Pollution Discharge
Elimination System program.

1.7.10. Structure Removal and Site Clearance. Lessees/operators have one year from the time a
lease is terminated to remove all wells and structures from a lease (30 CFR 250 Subpart Q). Prior to
conducting these operations the operator must provide information that includes but is not limited to the
following (30 CFR 250.1727):
e complete identification of the structure; size of the structure (number and size of legs and
pilings);
¢ removal technique to be employed (if explosives are to be used, the amount and type of explosive
per charge); and
e the number and size of well conductors to be removed and the removal technique.

The MMS requires lessees to submit a procedural plan for site-clearance verification. Lessees must
ensure all objects related to their activities were removed following termination of their lease.

1.7.11. MMS Inspection Program. The MMS inspection program in Alaska is directed by the OCS
Regional Office in Anchorage, Alaska, which provides review and inspection of oil and gas operations.
The MMS conducts onsite inspections to ensure compliance with lease terms, NTLs, and approved plans,
and to ensure that safety and pollution-prevention requirements of regulations are met. These inspections
involve items of safety and environmental concern. Further information on the baseline for the inspection
of lessee operations and facilities can be found in the National Potential Incident of Noncompliance List
(USDOI, MMS, 2005a). If an operator is found in violation of a safety or environmental requirement, a
citation is issued. Depending on the nature of the violation, actions can range from requiring that the
violation be fixed within 14 days (for minor violations) to immediate suspension of production or other
operations (for violations that pose a threat of serious or immediate harm or damage to the marine,
coastal, or human environment).

The primary objective of initial inspections is to ensure proper installation of mobile units or structures
and associated equipment. After operations begin, additional announced and unannounced inspections
are conducted. Unannounced inspections are conducted to foster a climate of safe operations, to maintain
an MMS presence, and to focus on operators with a poor performance record. They also are conducted
after a critical safety feature previously had been found defective. Annual inspections are conducted on
all platforms, but more frequent inspections may be conducted on rigs and platforms. Onboard
inspections involve the inspection of all safety systems of a production platform.

1.7.12. Training Requirements for Offshore Personnel. An important factor in ensuring that
offshore oil and gas operations are carried out in a manner that emphasizes operational safety and
minimizes the risk of environmental damage is the proper training of personnel. All operators must have
trained personnel to operate oil-spill-cleanup equipment or must have retained a trained contractor(s) that
will operate the equipment for them. Offshore personnel also are required to have well control and
production safety training (30 CFR 250.1500).
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1.8. Environmental Studies Program.

Under NEPA, Federal Agencies must use a systematic, interdisciplinary approach that will ensure the
integrated use of the natural and social sciences in any planning and decision making that may have
effects on the environment. The MMS Environmental Studies Program (ESP) was established pursuant to
Section 20 of the OCSLA, 43 U.S.C. 1346, and funded by Congress to support the offshore oil and gas
leasing program. The ESP assists in predicting, projecting, assessing and managing potential effects on
the marine, coastal, and human environments that may be affected by OCS oil and gas activities. Lease-
management decisions are enhanced when current, pertinent and timely information is available. Since
the ESP began, more than $300 million has funded studies in Alaska across 15 planning areas in the
Arctic, Bering Sea, and Gulf of Alaska sub-regions to produce more than 400 different study reports. The
ESP currently manages more than 50 ongoing study projects in Alaska in disciplines such as physical
oceanography, fate and effects of pollutants, protected and endangered species, wildlife biology, and the
social sciences. Additional information on the ESP can be found in Appendix I. Completed study reports
are posted on the Alaska OCS Region website at http://www.mms.gov/alaska/ref/AKPUBS.HTM.

The ESP utilizes a continuing process to synthesize information from many projects into a broader, multi-
disciplinary view of research results. Efforts such as MMS-sponsored Information Transfer Meetings
(ITM) have helped the Alaska Region guide the design of future studies toward a more encompassing
involvement of local and traditional information with scientific activities. Local and traditional
knowledge has been incorporated into specific study planning, fieldwork, and interpretation of results
over the years of the ESP. The process of melding local and traditional knowledge varies from project to
project, but the outcome of better information for decision making is a common goal.

Currently, a major portion of the Alaska ESP is conducted on a collaborative basis. In 1993, MMS
developed the Coastal Marine Institute (CMI) to take advantage of scientific expertise at the local level in
addressing issues of mutual concern. The Alaska CMI represents a unique cooperative effort between the
MMS, the University of Alaska, and the State of Alaska to engage a diverse range of non-Federal entities
in the joint pursuit of sound environmental scientific research. The Alaska ESP also coordinates with
many U.S. and local agencies, academic institutions, industry programs and other research entities. The
U.S. and seven other arctic nations voluntarily agreed to cooperate on an Arctic Environmental Protection
Strategy, which evolved into the formation of the Arctic Council in 1996. The Alaska ESP has
coordinated with Arctic Council activities, such as the Arctic Monitoring and Assessment Program,
Conservation of Arctic Flora and Fauna, Arctic Climate Impact Assessment, and others.

The ESP relies heavily on information needs identified through solicitation of public comment and
suggestions on how to enhance our information base. The MMS has sponsored a number of workshops
and conferences, attended by experts in the respective fields and other interested stakeholders, to help
identify information needs and recommended studies to support the MMS mission. The Alaska ESP
distributes the Alaska Annual Studies Plan for the coming fiscal year to more than 200 Federal, State,
local, environmental, Native, industry, international and other stakeholders each autumn. A letter is also
distributed to the same stakeholders requesting suggestions for new studies for the following year.
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2. ALTERNATIVES, MITIGATION MEASURES, ISSUES, AND
SCENARIOS.

2.1. Development of the Alternatives, Including the Proposed Actions.

In accordance with the Council on Environmental Quality (CEQs) procedures for implementing the
procedural provisions of the National Environmental Policy Act (NEPA), Minerals Management Service
(MMS) conducted scoping to solicit comments on the Proposed Actions and the lease-sale environmental
impact statement (EIS). A Call for Information (Call) and Notice of Intent to Prepare an EIS (NOI) were
issued at the beginning of the prelease process to explain the lease-sale approach for the EIS. The Call
initiated the process to solicit industry to establish interest in the proposed lease sales. The Area
Identification (Area ID) selected the same areas identified in the 5-Year Program for 2007-2012.

The scoping process is formally initiated by the publication of the Call and NOI. Scoping provides those
with an interest in the Outer Continental Shelf (OCS) Program an early opportunity to participate in the
events leading to the publication of the draft EIS. Information gathering efforts and other coordination
meetings are ongoing. Further information on the scoping process is found in Sections 1.6 and 5.2.

The MMS also conducted coordination with appropriate Federal and State agencies and other MMS
Alaska OCS Region stakeholders to discuss the proposed lease sale. Key agencies and organizations
included the National Oceanic and Atmospheric Administration (NOAA), National Marine Fisheries
Service (NMFS), the Fish and Wildlife Service (FWS), the Environmental Protection Agency (EPA), the
State Governor's office, Tribes and local governments, and industry groups.

Following completion of the NEPA process, if the decision is made to proceed with a sale, a Notice of
Sale will be issued.

This EIS includes an assessment of potential direct and indirect effects of the alternatives as well as an
assessment of each alternative’s effect on the cumulative impacts to environmental resources in the
Beaufort Sea and Chukchi Sea Planning Areas. The cumulative effects analyses evaluates the
contribution of each Proposed Action (Beaufort Sea Alternative 2 and Chukchi Sea Alternative 2) to the
past, present, and reasonably foreseeable activities, with consideration of the dynamic climate trends
anticipated, and including State and Federal onshore and offshore activities in the Beaufort Sea and
Chukchi Sea areas. This EIS analyzes the effects of exploration, development, and production
quantitatively to the degree possible, using the economic and development scenarios established for
Beaufort Sea Lease Sales 209 and 217 and Chukchi Lease Sales 212 and 221. Impacts that cannot be
estimated quantitatively are described qualitatively. The scenarios present the resources and activities
that may result from the Proposed Actions and each of the alternatives. In the cumulative analyses, the
effects of each alternative are evaluated regarding the potential differences in anticipated effects to
environmental resources as compared to anticipated effects under the Proposed Actions.

The MMS resource-assessment models are designed around the concept that the entire program areas in
the Beaufort Sea and the Chukchi Sea Planning Areas are open for exploration. The model identifies and
tests all prospects to determine their commercial viability. To support this approach, the EIS clearly
describes the inherent uncertainty in estimating undiscovered resources, and the fraction of this unknown
volume likely to be discovered and developed relative to perceived industry interest and effort. This
uncertainty is magnified by the uncertainty associated with estimates of the environmental and
socioeconomic effects resulting from the assumed exploration and development scenarios. The EIS also
discusses the accuracy of resource estimates for the various alternatives or limited number of sales.
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If the Secretary of the Interior (the Secretary) decides to proceed with the sales, the Secretary may choose
one, all, some combination, or part of the deferral options (analyzed as alternatives to the Proposed
Actions) to constitute the Final Notice of Sale (FNOS) for either of the lease sales when a decision is
made.

Consideration of the final EIS and any comments received during the prelease and NEPA processes will
be incorporated into the Secretary’s decisions on the each sale, which will be published in the Federal
Register as the FNOS.

2.1.1. Alternatives — Beaufort Sea Lease Sales 209 and 217.

2.1.1.1. Alternative 1, Beaufort Sea No Lease Sale. Under this alternative (no-action alternative),
a proposed Beaufort Sea OCS lease sale, as scheduled in the 2007-2012 5-Year Program, would not be
approved.

The opportunity to discover and produce OCS oil and gas in the Beaufort Sea program area would be
precluded or postponed under this alternative. The potential direct and indirect effects associated with a
proposed sale would be precluded or postponed under this alternative; however, the cumulative effects
from OCS activities not related to the Proposed Actions and impacts from non-OCS oil and gas and non-
oil and gas activities still would occur. The economic benefits of bonus bids, royalties, and taxes to the
Federal, State, and local governments also would be precluded or postponed under this alternative.

Section 4.4.1 of this EIS analyzes the potential direct, indirect, and cumulative effects of this alternative.

2.1.1.2. Alternative 2, Beaufort Sea Proposed Action for Sales 209 and 217. Beaufort Sea
Alternative 2, the Proposed Action for Sales 209 and 217, would offer for lease the entire program area as
scheduled in the 2007-2012 5-Year Program (see Figure 2-1). The program area encompasses
approximately 6,123 whole or partial blocks that cover approximately 33,194,467 acres (about
13,426,469 hectares). This area, minus blocks currently leased at the time of the sale, would be offered in
the proposed sales.

Section 4.4.2 of this EIS analyzes the potential direct, indirect, and cumulative effects of this alternative.

2.1.1.3. Alternative 3, Beaufort Sea Barrow Deferral. This alternative would offer for lease all of
the area described for Beaufort Sea Alternative 2, except for an area located offshore Barrow (see Figure
2-1). The proposed deferral area adjoins an area that the State of Alaska has deferred in recent State

sales. This alternative would offer for lease 6,108 whole or partial blocks, comprising approximately
33,126,710 acres (about 13.4 million hectares), minus blocks currently leased at the time of the sale,
would be offered in the proposed sales. The area deferred under this alternative consists of 15 whole or
partial blocks, approximately 67,757 acres (about 27,400 hectares), which is about 0.2% of the Proposed
Action area. This alternative would result in a reduction of 1% of the commercial resource potential from
the Proposed Actions (see Table B-5).

This alternative was developed by MMS in response to scoping comments received in Barrow. This
alternative was developed to reduce potential conflicts between bowhead whale subsistence hunters and
offshore oil and gas operations. The deferred area was determined based on bowhead whale-strike data
provided by the Alaska Eskimo Whaling Commission (AEWC). Part of the bowhead whale subsistence-
hunting area near Barrow already was excluded from leasing under the 2007-2012 5-Year Program.
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Section 4.4.3 of this EIS analyzes the potential direct, indirect, and cumulative effects of this alternative.
Section 4.4.3.12 of this EIS analyzes whether this alternative would provide increased protection to
bowhead whales and subsistence activities from potential noise and disturbance from exploration or
development and production activities.

2.1.1.4. Alternative 4, Beaufort Sea Cross Island Deferral. This alternative offers for leasing all
of the area described for Beaufort Sea Alternative 2, except for an area located near Cross Island.
Alternative 4 would offer approximately 6,082 whole or partial blocks, comprising 32,986,825 acres
(about 13.4 million hectares). The area that would be removed by this deferral (see Figure 2-1) consists
of 41 whole or partial blocks, approximately 207,641 acres (32,000 hectares), which is about 0.6% of the
Proposed Action area. This alternative would result in a reduction of 5% of the commercial resource
potential from the Proposed Actions (see Table B-5).

This alternative was developed by MMS to address issues identified by the Alaska Eskimo Whaling
Commission (AEWC), the Native Village of Nuigsut, and the North Slope Borough (NSB) related to
protecting the Nuigsut subsistence bowhead whaling area. This alternative was developed to provide
protection of the Nuigsut subsistence bowhead whaling area as defined by known whale-strike data.

Section 4.4.4 of this EIS analyzes the potential direct, indirect, and cumulative effects of this alternative.
Section 4.4.4.12 of this EIS analyzes whether this alternative would provide protection of subsistence-use
zones and wildlife areas, particularly comprising an area in which whales have been taken (based on
known whale-strike data).

2.1.1.5. Alternative 5, Beaufort Sea Eastern Deferral. This alternative offers for leasing all of
the area described for Beaufort Sea Alternative 2, except for an area located east of Kaktovik. Alternative
5 would offer 6,043 whole or partial blocks, comprising 32,910,672 acres (about 13.4 million hectares).
The area removed by the Eastern Deferral (see Figure 2-1) consists of 80 whole or partial blocks,
approximately 283,795 thousand acres (about 76,000 hectares), which is about 0.8% of the Proposed
Action area. This deferral would result in a reduction of 4% of the commercial resource potential from
the Proposed Actions (see Table B-5).

This alternative was developed to by MMS in response to requests by the Native Village of Kaktovik and
the AEWC. This alternative was developed to provide protection of the Kaktovik subsistence bowhead
whaling areas.

Section 4.4.5 of this EIS analyzes the potential direct, indirect, and cumulative effects of this alternative.
An analysis is conducted in Section 4.4.5.12 of the level of protection of areas provided by this
alternative, as requested by the Native Village of Kaktovik and the AEWC, and it adjoins an area that the
State of Alaska has deferred in recent State sales.

2.1.1.6. Alternative 6, Beaufort Sea Deepwater Deferral. Alternative 6 offers for leasing
approximately 1,766 whole or partial blocks, consisting of 9,096,834 acres (about 8.8 million hectares), as
outlined in Figure 2-1. The area removed by the Deepwater Deferral encompasses 4,357 whole blocks,
consisting of 24,097,633 acres (about 9.7 million hectares), which is about 71% of the Proposed Action
area. This deferral would result in a negligible reduction of the commercial resource potential from the
Proposed Action (see Table B-5).

Available information indicates that the deepwater area of the Beaufort Sea (the area below the

continental shelf) is unlikely to contain economically viable fields. This alternative was developed by
MMS to reduce unnecessary work on an area likely to have low industry interest and to help focus the
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NEPA process on the issues and environmental resources of areas likely to receive bids, should a lease
sale be held.

Section 4.4.6 of this EIS analyzes the potential direct, indirect, and cumulative effects of this alternative.

2.1.1.7. Beaufort Sea Alternatives Considered but not Included for Further Analysis.
“Reasonable alternatives include those that are practical or feasible from the technical and economic
standpoint and using common sense...” (CEQ’s Question 2a of NEPA’s Forty Most Asked Questions).
Alternatives must also meet the purpose and need of the proposal (40 CFR 1502.13). The purpose of this
Federal action is to offer for lease areas on the Beaufort Sea and Chukchi Sea OCS that might contain
economically recoverable oil and gas resources. The need for the action arises from the scheduling of
lease sales in the final OCS 5-Year Program EIS (USDOI, MMS, 2007¢c). By implementing these 5-Year
Programs, the Secretary balances orderly resource development with protection of the physical,
biological, and human environment, as required by the OCS Lands Act, as amended. For additional
discussion on the purpose and need of the Proposed Actions, see Section 1.1.

Large Bowhead-Whaling Deferral Areas in the Beaufort Sea. Four extensive areas in the
Beaufort Sea previously were recommended for deferral during scoping in 2001 for the EIS for Beaufort
Sea Oil and Gas Lease Sales 186, 195, and 202 EIS. The same four areas were again recommended for
deferral in comments to the August 23, 2007, Call and NOI and in the September through December
scoping meetings for the EIS for Beaufort Sea Lease Sales 209 and 217 and Chukchi Sea Lease Sales 212
and 221. The areas included areas east of Barrow, areas around and to the east of Cross Island, areas near
Kaktovik, and areas seaward of the Arctic National Wildlife Refuge. Some of the deferral
recommendations were used in defining the deferral alternatives analyzed in the draft EIS. The deferral
recommendations not incorporated into deferral alternatives are discussed below.

Cancel the Sale. This alternative was the expressed preference of many commenters. At nearly all of
our public meetings, we received a suggestion to drill for oil and gas on land first and exhaust the
availability of land-based oil and gas reserves prior to exploration, development, and production of
offshore oil and gas resources. Cancellation of a proposed Sale scheduled in an approved 5-Year
Program is not in keeping with the objectives of the OCS Lands Act, which provides for “expedited
exploration and development of the Outer Continental Shelf....” (43 U.S.C. § 1802(1)) as well as
providing the Secretary a “continuing opportunity for making informed adjustments” in developing
offshore energy resources in order to ensure all activities are conducted in an environmentally sound
manner. The appropriate stage in the OCS Program process to exclude a planning area from
consideration for leasing or to cancel a proposed sale is during the development of the 5-Year Program.
Proposed Sale 209 and 217 are included in the 2007-2012 5-Year Program. The process for development
of this 5-Year program was concluded in June 2007. Cancellation of a proposed sale at this point in the
process would halt information collection, preclude the environmental analysis that would be completed
through the EIS, and deny further opportunity for stakeholder and public input. Completion of the NEPA
process supports informed decisionmaking. For Beaufort Sea Lease Sales 209 and 217, the potential
direct, indirect, and cumulative effect of this deferral alternative would be similar to the effect of the no-
action alternative (Alternative 1) analyzed in this EIS.

Areas from Barrow East to Harrison Bay. The Mayor of the NSB and the Sierra Club also
recommended that such deferrals be removed permanently from leasing in the planning area. For the
2007-2012 5-Year Program, the Mayor and various stakeholders again expressed the same
recommendations and reiterated that the map previously submitted during scoping in 2001 for the EIS for
Beaufort Sea Oil and Gas Lease Sales 186, 195, and 202 EIS again represented their position and
recommendations on deferrals for the Beaufort Sea Planning Area. In response to these
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recommendations, the Secretary removed from leasing consideration portions of the subsistence-use area
in his decision on the final 5-Year Program for 2007-2012. Alternative 3 (Beaufort Sea Barrow Deferral),
analyzed in this EIS, would defer 15 blocks of the subsistence-use area between Barrow and Harrison
adjacent to the existing deferral in State waters.

Areas Around and East of Cross Island. In past and present scoping comments, the State of Alaska
recommended that MMS apply a Cross Island Stipulation (No Siting of Permanent Facilities within 10
Miles of Cross Island). The Mayor of the NSB believed this 10-mile (mi) distance is arbitrary and too
small, and the area should be expanded to cover various aspects of the Nuiqsut traditional bowhead whale
harvest, and expanded even farther eastward to avoid the potential for whales to deflect due to production
noise. The people of Nuigsut want the Cross Island area permanently dropped from leasing
consideration.

Although smaller than the deferral area recommended by the Nuiqsut Whaling Captains, this EIS includes
an alternative for a Nuiqgsut subsistence-whaling deferral (Alternative 4). Beaufort Sea Alternative 4
would defer an area consisting of 41 whole or partial blocks, approximately 207,641 acres (32,000
hectares) north and east of Cross Island. This area, based on publically available whale-strike data
provided by NMFS records, is smaller than the deferral recommended by the Nuigsut Whaling Captains.
There are no data supporting the need to defer this area for multiple-use conflicts. The intent of the
recommended deferral (protection of Nuiqsut subsistence whaling) is addressed through Beaufort Sea
Alternative 4, proposed Lease Stipulation 3 prohibiting permanent sea-surface facilities within 10 mi the
northern half of Cross Island. In addition, authorization for incidental take under the Marine Mammal
Protection Act (MMPA) requires no unmitigable impacts to subsistence activities.

Regarding production noise from permanent industrial facilities on the OCS, companies will be required
to demonstrate to NMFS that any such proposed facilities will be in compliance with the MMPA and
Endangered Species Act (ESA).

Chukchi Sea/Beaufort Sea Deferral. The NSB suggested it is appropriate to defer from leasing the
entire Chukchi Sea Planning Area, and those portions of the Beaufort Sea Planning Area described above
that are critical to the subsistence harvest of bowhead whales and other marine species (discussed above
at Large Bowhead-Whaling Deferral Areas in the Beaufort Sea). For the Beaufort Sea, the intent of this
deferral (protection of subsistence whaling) is addressed through Beaufort Sea Alternatives 3, 4, and 5.
The smaller deferral areas analyzed in this EIS are based on publically available whale-strike data
provided by NMFS records. See also the discussions for Areas from Barrow East to Harrison Bay and
Areas Around and East of Cross Island.

Directional Drilling Alternative. At several meetings, requests were made that only areas that could
be directionally drilled from onshore should be included in the lease sale. Information on the present
horizontal distance achievable by extended-reach drilling, the distance envisioned by one operator to
develop Liberty in the Beaufort Sea, and an anticipated 10-year maximum theoretical distance of 50,000
feet (ft) indicates that extended-reach drilling would be technically and operationally feasible for only
very limited areas in the Beaufort Sea OCS. A large portion of the Beaufort Sea areas for which
extended-reach drilling might be feasible is excluded from leasing under the 2007-2012 5-Year Program
or are included in the deferral alternatives being addressed in this EIS.

100-Mile Deferral. At several public scoping meetings, the idea of a 100-mi deferral was mentioned.
The MMS understood the idea to be that the larger the deferral area, the better for subsistence resources.
No specific information was provided to define further the 100-mi-deferral concept. There are existing
OCS leases and discoveries within the 100-mi zone. Deferral of unleased blocks adjacent to potential
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development on existing leases potentially could hinder future unitization and maximization of retrieval
of developed resources, as mandated by the OCS Lands Act. Established regulatory and review processes
provide the appropriate mechanisms to identify measures to protect subsistence activities and resources,
should OCS oil and gas activities be proposed.

200-Mile Deferral. At several public scoping meetings, the idea of a 200-mi deferral also was
mentioned. Once again, the overall idea understood by MMS was that deferring as much of the program
area as possible would provide more protection for subsistence resources and hunting. This deferral
alternative approximates the no-action alternative (Alternative 1).

Bowhead Whale and Beluga Whale Migration Routes Deferral. Suggested at several public
meetings was the deferral of areas encompassing all bowhead whale and beluga whale migration routes.
No specific information was provided at the meetings that would aid in defining such an area. Migration
routes in the Beaufort Sea can vary widely from year to year, both temporally and spatially. Such a
deferral would be very broad and exclude large areas that do not have bowheads or belugas present during
most of the year. Established regulatory and review processes under the OCS Lands Act, MMPA, and the
ESA provide the appropriate mechanisms to identify measures to protect bowhead and beluga whales,
should OCS oil and gas activities be proposed.

Alternative Energy/Conservation. Several stakeholders suggested that MMS considered alternative
energy or conservation measures as alternatives to proposed lease sales. The purpose and need for the
Proposed Actions being evaluated in this EIS is offering for lease areas in the Arctic OCS that might
contain economically recoverable oil and gas resources, as mandated by the OCS Lands Act. An
alternative that is not a variation of an OCS oil and gas lease sale is equivalent to the no-action alternative
(Alternative 1) analyzed in this EIS. Alternatives to OCS oil and gas leasing to meet the Nation’s energy
needs is a programmatic issue, which was addressed as the No Action Alternative (Alternative 10) in the
Final EIS for the 2007-2012 5-Year Program (USDOI, MMS, 2007c:Section IV.K). The 5-Year EIS
discusses alternatives to OCS oil and gas production, including alternative sources of produced oil and
natural gas, alternative fuels, alternative sources of electricity, increased efficiency, and conservation.

Public Land Order 324 Deferral. A statement in one meeting indicated the belief that Public Land
Order 324 gave subsistence-hunting rights to Alaskan Natives 50 mi out into the ocean and, that if still
valid, the right-of-way should be applied. The offshore area reserved for subsistence use is within State
waters and does not extend into the OCS. In Indian Affairs: Laws and Treaties compiled by the
Government Printing Office, Public Land Order 324 states:

Subject to valid existing rights and to existing withdrawals, the following described public lands in
Alaska are hereby temporarily withdrawn from settlement, location, sale, or entry and reserved for
the purpose of classification and proposed designation under section 2 of the act of May 1, 1936,
49 Stat. 1250 (U.S.C., Title 48, sec. 358a), as a native reservation for the use and occupancy of the
native inhabitants of the Native Village of Barrow and vicinity, Alaska:

Beginning at a point on the Arctic Ocean 30 miles southwest of Point Barrow, air line,
approximate lat. 71°05"27" N., approximate long. 157°10"' W., running thence in a southeasterly
direction of McTavish Point; thence following along the coast of Dease Inlet, Elson Lagoon, and
the Arctic Ocean, including Point Barrow, to the place of beginning, and including the waters
adjacent to the above-described area extending 3,000 feet from the shore at mean low tide, all as
shown on the Reconnaissance Map of Northwestern Alaska, 1930, prepared by the United States
Geological Survey in cooperation with the Bureau of Engineering, Department of the Navy,
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containing approximately 750 square miles of land and approximately 50 square miles of water.
(http://digital.library.okstate.edu/kappler/vol7/html_files/v7p1459b.html)

2.1.2. Alternatives — Chukchi Sea Lease Sales 212 and 221.

2.1.2.1. Alternative 1, Chukchi Sea No Lease Sale. Under this alternative (no-action alternative),
a proposed Chukchi Sea OCS lease sale, as scheduled in the 2007-2012 5-Year Program, would not be
approved.

The opportunity to discover and produce OCS oil and gas in the Chukchi Sea program area would be
precluded or postponed under this alternative. The potential direct, indirect, and cumulative effects
associated with a proposed sale would be precluded or postponed under this alternative. The economic
benefits of bonus bids, royalties, and taxes to the Federal, State, and local governments would also be
precluded or postponed under this alternative.

Section 4.5.1 of this EIS analyzes the potential direct, indirect, and cumulative effects of this alternative.

2.1.2.2. Alternative 2, Chukchi Sea Proposed Action for Sales 212 and 221. Chukchi Sea
Alternative 2, the Proposed Action for Sales 212 and 221, offers for lease the entire area as scheduled in
the 2007-2012 5-Year Program (see Figure 2-2). The program area encompasses 7,326 whole or partial
blocks that cover approximately 40,192,866 acres (about 16.1 million hectares). This area, minus any
blocks currently leased at the time of the sale, would be offered in the proposed sales.

Section 4.5.2 of this EIS analyzes the potential direct, indirect, and cumulative effects of this alternative.

2.1.2.3. Alternative 3, Chukchi Sea Coastal Deferral. This alternative would offer for lease all of
the area described for Chukchi Sea Alternative 2, except for a corridor located along the landward edge of
the program area (see Figure 2-2). This alternative would offer for lease approximately 6,444 whole or
partial blocks comprising 35,374,261 acres (about 14.3 million hectares), minus any blocks currently
leased at the time of the sale. The area deferred under this alternative consists of 882 whole or partial
blocks, approximately 4,818,605 acres (about 1.9 million hectares), which is approximately 12% of the
Proposed Action area. This alternative would result in a reduction of 17% of the commercial resource
potential from the Proposed Actions (see Table B-6).

This alternative was developed by MMS as the Corridor II deferral alternative in response to scoping
comments received during the Lease Sale 193 scoping process and to reduce potential conflicts between
subsistence users and OCS oil and gas operations. This alternative was ultimately selected as the
configuration for Sale 193 held in February 2008. This deferral alternative also was identified in scoping
for this EIS.

Section 4.5.3 of this EIS analyzes the potential direct, indirect, and cumulative effects of this alternative.

2.1.2.4. Alternative 4, Chukchi Sea Ledyard Bay Deferral. This alternative would offer for
lease all of the area described for Chukchi Sea Alternative 2, except for an area located in and around
Ledyard Bay (see Figure 2-2). This alternative is a subset of Alternative 3. This alternative would offer
for lease approximately 7,135 whole or partial blocks comprising approximately 39,104,542 acres (about
15.8 million hectares), minus any blocks currently leased at the time of the sale. The area deferred under
this alternative consists of 191 whole or partial blocks, approximately 1,088,324 acres (about 364,334,000
hectares), which is about 3% of the Proposed Action area. This alternative would result in a reduction of
7% of the commercial resource potential from the Proposed Actions (see Table B-6).
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This alternative addresses issues of protecting a critical habitat area designated by the FWS for the
protection of spectacled eiders. Spectacled eiders are designated as threatened under the ESA.

Section 4.5.4 of this EIS analyzes the potential direct, indirect, and cumulative effects of this alternative.

2.1.2.5. Alternative 5, Chukchi Sea Hanna Shoal Deferral. This alternative offers for leasing all
of the area described for Chukchi Sea Alternative 2, except for an area encompassing Hanna Shoal (see
Figure 2-2). This alternative would offer for lease approximately 7,085 whole or partial blocks
comprising approximately 39,057,422 acres (about 15.7 million hectares). The area deferred under this
alternative consists of 241 whole or partial blocks, approximately 1,135,444 acres (about 459,498,000
hectares), which is about 28% of the Proposed Action area. This alternative would result in a reduction of
4% of the commercial resource potential from the Proposed Actions (see Table B-6).

This alternative addresses issues associated with minimizing impacts to a recognized ecologically
sensitive zone. The habitat associated with Hanna Shoal has been documented as an important feeding
area for Pacific walruses and grey whales.

Section 4.5.5 of this EIS analyzes the potential direct, indirect, and cumulative effects of this alternative.

2.1.2.6. Alternative 6, Chukchi Sea Deepwater Deferral. Alternative 6 would offer for lease
approximately 6,306 whole or partial blocks comprising approximately 34,575,585 acres (about 14
million hectares) (see Figure 2-2). The area deferred under this alternative consists of 1,020 whole
blocks, approximately 5,617,281 acres (about 2.2 million hectares), which is about 13.9% of the Proposed
Action area. This deferral would result in a negligible reduction of the commercial resource potential
from the Proposed Actions (see Table B-5).

Available information indicates that the deepwater area of the Chukchi Sea (the area below the
continental shelf) is unlikely to contain economically viable fields. This alternative was developed by
MMS to reduce unnecessary work on an area likely to have low industry interest and to help focus the
NEPA process on the issues and environmental resources of areas likely to receive bids should a lease
sale be held.

Section 4.5.6 of this EIS analyzes the potential direct, indirect, and cumulative effects of this alternative.

2.1.2.7. Chukchi Sea Alternatives Considered but not Included for Further Analysis.
“Reasonable alternatives include those that are practical or feasible from the technical and economic
standpoint and using common sense...” (CEQ’s Question 2a of NEPA’s Forty Most Asked Questions).
Alternatives must also meet the purpose and need of the proposal (40 CFR 1502.13). The purpose of this
Federal action is to offer for lease areas on the Beaufort Sea and Chukchi Sea OCS that might contain
economically recoverable oil and gas resources. The need for the action arises from the final OCS 5-Year
Program EIS (USDOI, MMS, 2007c). By implementing these 5-Year Programs, the Secretary balances
orderly resource development with protection of the physical, biological, and human environment, as
required by the OCS Lands Act, as amended. For additional discussion on the purpose and need of the
Proposed Actions, see Section 1.1.

Cancel the Sale. This alternative was the expressed preference of many commenters. Cancellation of a
proposed Sale scheduled in an approved 5-Year Program is not in keeping with the objectives of the OCS
Lands Act. The appropriate stage in the OCS Program process to exclude a planning area from
consideration for leasing or to cancel a proposed sale is during the development of the 5-Year Program.
Cancellation of a proposed sale at this point in the process would halt information collection, preclude the
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environmental analysis that would be completed through the EIS, and deny further opportunity for
stakeholder and public input. Completion of the NEPA process supports informed decisionmaking. For
Chukchi Sea Lease Sales 212 and 221, the potential direct, indirect, and cumulative effect of this deferral
alternative would be similar to the effect of the no-action alternative (Alternative 1) analyzed in this EIS.
For additional discussion on this alterative, see Section 2.1.1.7 above.

Chukchi Sea/Beaufort Sea Deferral. The NSB suggested it is appropriate to defer from leasing the
entire Chukchi Sea Planning Area, which is critical to the subsistence harvest of bowhead whales and
other marine species. This deferral alternative is equivalent to the no-action alternative (Alternative 1)
analyzed in this EIS. For the Chukchi Sea, the intent of this deferral (protection of subsistence whaling)
is addressed through the 25-mi coastal corridor excluded from leasing consideration under the 2007-2012
5-Year Program and Chukchi Sea Alternative 3. For additional discussion on this alternative, see Large
Bowhead-Whaling Deferral Areas in the Beaufort Sea in Section 2.1.1.7 above.

Lease Sale 193 Corridor I Deferral. The MMS developed this alternative based on a combination of
deferrals identified in the scoping process for Lease Sale 193. Deferrals identified during the Lease Sale
193 scoping process included subsistence-hunting areas for bowhead and beluga whales and walruses,
and location of critical habitat for the endangered spectacled and Steller’s eiders. This deferral was
identified again during the scoping process for the Arctic Multiple-Sale EIS. The MMS developed this
alternative for Lease Sale 193 to reduce potential conflicts between subsistence users and OCS oil and gas
operations. The deferral alternative was also identified in scoping for this EIS. The intent of this
alternative is being addressed though Alternative 3 (Chukchi Sea Coastal Deferral) in this EIS, which was
analyzed as the Corridor II deferral in the Sale 193 EIS (USDOI, MMS, 2007d). The Sale 193 EIS
concluded that for most resources, the effects would be essentially the same under both the Corridor I and
Corridor II deferral alternatives. The Corridor I deferral excluded additional blocks from leasing but
provided no additional mitigation.

Directional Drilling Alternative. At several meetings, requests were made that only areas that could
be directionally drilled from onshore should be included in the lease sales. None of the program area in
the Chukchi Sea OCS could be accessed with extended-reach drilling. For additional discussion of this
alternative, see Section 2.1.1.7 above.

100-Mile Deferral. At several public scoping meetings, the idea of a 100-mi deferral was mentioned.
The MMS understood the idea to mean that the larger the deferral area the better the protection would be
for subsistence resources and activities. No specific information was provided to define further the 100-
mi-deferral concept. The 2007-2012 5-Year Program established 25-mi coastal deferral for proposed
Sales 212 and 221. In addition, Alternative 3 (Chukchi Sea Coastal Deferral) analyzed in this EIS, would
defer blocks in a corridor along the coastward edge of the proposed sale area. The MMS believes that the
intent of this alternative (protection of subsistence activities and resources) is being addressed through the
25-mi programmatic deferral, consideration of Alternative 3, and established regulatory and review
processes. For additional discussion of this alternative, see Section 2.1.1.7 above.

200-Mile Deferral. At several public scoping meetings, the idea of a 200-mi deferral was mentioned.
Once again, the overall idea understood by MMS was that deferring as much of the program area as
possible would provide more protection for subsistence resources and hunting. No specific information
was provided to define further the 200-mi-deferral concept. This deferral alternative approximates the
no-action alternative (Alternative 1) analyzed in this EIS. For additional discussion of this alternative, see
Section 2.1.1.7 above.
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Bowhead Whale and Beluga Whale Migration Routes Deferral. Suggested at several public
meetings was deferral of areas encompassing all bowhead whale and beluga whale migration routes. No
specific information was provided at the meetings that would aid in defining such an area. The nearshore
area of the Chukchi Sea Planning Area is excluded from leasing consideration under in the current 5-Year
Program (25-mile deferral in the 2007-2012 5-Year Program). This deferral encompasses the known
spring migration corridors of bowhead and beluga whales in the Chukchi Sea, which is within the spring
lead system and fairly close to shore. The 25-mile deferral addresses the spring migration routes, but
does not address the fall migration. The area of the fall migration is considered to be widely dispersed
throughout the entire Chukchi Sea and possibly encompasses the entire Chukchi Sea Planning Area.
Deferral of this entire area would approximate the no-action alternative (Alternative 1) analyzed in this
EIS. For additional discussion of this alternative, see Section 2.1.1.7 above.

Alternative Energy/Conservation. Several stakeholders suggested that MMS considered alternative
energy or conservation measures as alternatives to proposed lease sales. This is a programmatic issue.
The EIS for the 2007-2012 5-Year Program discusses alternatives to OCS oil and gas production,
including alternative sources of produced oil and natural gas, alternative fuels, alternative sources of
electricity, increased efficiency, and conservation. An alternative that is not a variation of an OCS oil and
gas lease sale is equivalent to the no-action alternative (Alternative 1) analyzed in this EIS. For additional
discussion of this alternative, see Section 2.1.1.7 above.

Public Land Order 324 Deferral. A statement in one meeting indicated the belief that Public Land
Order 324 gave subsistence-hunting rights to Alaskan Natives 50 mi out into the ocean and, that if still
valid, the right-of-way should be applied. The offshore area reserved for subsistence use is within State
waters and outside of the proposed lease-sale area. For additional discussion of this alternative, see
Section 2.1.1.7 above.

2.2. Mitigation Measures.

The CEQ regulations implementing the NEPA define mitigation as:
(1) Avoiding the impact altogether by not taking a certain action or parts of an action.
(2) Minimizing impacts by limiting the degree or magnitude of the action and its implementation.
(3) Rectifying the impact by repairing, rehabilitating, or restoring the affected environment.
(4) Reducing or eliminating the impact over time by preservation and maintenance operations during
the life of the action.
(5) Compensating for the impact by replacing or providing substitute resources or environments.

The Alaska OCS Region’s mitigation measures are intended to manage, reduce, or avoid potential adverse
effects to the marine and human environment. This EIS looks at mitigation appropriate to be applied at
the lease-sale stage. This does not preclude development of site-specific mitigation measures later for
specific proposed activities. Mitigation measures change over time, reflecting current issues and new
information.

There are many means of identifying potential mitigation measures. Mitigation measures are identified
through scoping, adopted from past NEPA processes, developed or specified through consultation with
Federal and State agencies, identified through studies and research on specific environmental resources or
impacting factors, developed through technology research and development, or identified by industry and
included in industry proposals. Additional mitigation measures may be developed based on the NEPA
analyses. Some mitigation measures are simply the way of doing business—the formal and informal
standard operating procedures that have been developed over time and been proven prudent, effective,
and efficient.
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The Alaska Region completes various consultations concurrently with lease-sale, NEPA, and other
regulatory processes. These consultations include ESA Section 7 consultations with NMFS and FWS,
Essential Fish Habitat consultation with NMFS, National Historic Preservation Act consultation with the
Alaska State Historic Preservation Office, and Coastal Zone Management Act consultation with the State
of Alaska. Additional mitigation measures may be identified through these consultations.

Regulations are the foundation of the Alaska Region’s program. The OCS operating regulations are
based on laws and have been developed and refined by MMS over the last 25 years and before that by the
Bureau of Land Management (BLM) and the U.S. Geological Survey (USGS). The regulations establish
many of the requirements and procedures that serve to protect the environment from undue impacts,
minimize multiple-use conflicts, prevent pollution, and reduce the risk of a spill occurrence. Regulations
must go through the established Federal rulemaking process, which includes public review and input.

The MMS regulations for exploration and development and production activities are at 30 CFR 250. The
MMS regulations for spill response are at 30 CFR 254. The MMS regulations for exploration geological
and geophysical activities, including seismic surveys, are at 30 CFR 251.

For the Alaska Region, additional mitigation measures developed through the NEPA environmental
review or other processes can be implemented or required in several ways: as lease stipulations; via
Notices to Lessees and Operators (NTLs) that specify how regulatory requirements are to be met; as
conditions of approval for specific proposed activities; or as regulations. Studies were funded to provide
information to evaluate some of these potential mitigation measures. Some of the potential mitigation
measures were adopted or modified and adopted. If proven necessary and effective, lease stipulations,
NTLs, and conditions of approval can be codified as regulations.

Lease stipulations may apply to all leases resulting from a sale or to any lease on a list of specified blocks.
With areawide leasing, some mitigation measures would apply to leases in some areas but not to leases in
other areas. This EIS discussed the expected effectiveness of proposed lease stipulations as mitigation
measures. The Region makes recommendations on and provides justification for lease stipulations to the
Secretary. The Secretary selects lease stipulations at the FNOS stage of the leasing process.

The NTLs supplement the regulations that govern operations on the OCS. The NTLs currently in effect
for Alaska OCS Region leases can be found via the MMS website at:
http://www.mms.gov/alaska/regs/NTLS.HTM. As discussed on the MMS website, NTLs
e clarify, describe, or interpret regulation or OCS standards;
e provide guidelines on the implementation of a special lease stipulation or regional requirement;
e provide a better understanding of the scope and meaning of a regulation by explaining MMS
interpretation of a requirement; or
e transmit administrative information such as current telephone listings and a change in MMS
personnel or office addresses.

The Information to Lessees (ITLs) provide information to the lessees. They are used by MMS as
bulletins or advisory notices.

All OCS activities must comply with applicable Federal and State laws and regulations, as well as with
lease stipulations and conditions of approval. The environmental laws that are applicable to OCS
activities include, but are not limited to, the Endangered Species Act, the Marine Mammal Protection Act,
Clean Air Act, the Clean Water Act, the Oil Pollution Act of 1990, the Magnuson-Stevens Fishery
Conservation and Management Act, the National Historic Preservation Act, and the Coastal Zone
Management Act. The MMS operating regulations at 30 CFR 250.202 state that proposed OCS
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exploration, development, and production activities must be conducted in a manner that conforms to the
OCS Lands Act as amended, applicable implementing regulations, lease provisions and stipulations, and
other Federal laws. The regulations at 30 CFR 250.2009 state that ancillary activities also must comply
with the performance standards of 30 CFR 250.202 above.

A list of some of the important legal mandates and other legal requirements (executive orders,
regulations, agreements, etc.) is provided in Section 1.5 of this EIS. Additional information on the legal
mandates and requirements can be found in Appendix D of the Final EIS for the 2007-2012 5-Year
Program (USDOI, MMS, 2007c) and the MMS website at www.mms.gov/offshore/Environmental
Compliance.htm.

2.2.1. Mitigation Measures Considered but Not Incorporated. Some proposed mitigation
measures were dropped from further consideration when analysis indicated that the measures were not
warranted, were not feasible, or would likely be ineffective. The former stipulations discussed below
were included in the 2003 Beaufort Sea Multiple-Sale EIS and/or the Chukchi Sea Sale 193 EIS.

Require demonstration of the capability to clean up an oil spill in broken-ice conditions.
The MMS requires all OCS operators to submit Oil-Spill-Response Plans (OSRPs) for review and
approval prior to beginning exploration or development and production drilling activities (30 CFR 254).
The OSRP must describe the operator’s ability to provide timely, appropriate oil-spill response in adverse
weather conditions typically encountered in the area of operations. The MMS requires that members of
the operator’s spill-response operating team who are responsible for operating response equipment attend
hands-on training classes, include the deployment and operation of the response equipment they will use,
at least annually (30 CFR 254.41). The MMS requires the operator to conduct field and tabletop
exercises to demonstrate their ability to deploy and operate equipment and personnel as described in their
plan (30 CFR 254.42). To compensate for periods when environmental conditions such as weather,
reduced daylight, and/or ice limit response, MMS requires operators to reduce equipment operational
capability to 20% of name-plate capacity for planning purposes. The MMS also requires operators to
plan for the use of non-mechanical response methods such as in-situ burning, which can be employed in
broken-ice conditions to augment or replace mechanical recovery operations when conditions limit
response. A discussion of the MMS requirements for oil-spill response is provided in Section 4.3.3.

Response capabilities in ice can meet or exceed those in open water. The EPA will not authorize field
tests with oil introduced into the operational area, which is the only way to empirically demonstrate actual
recovery potential in local conditions. The MMS is providing funding for a multi-national
industry/government sponsored oil in ice response test in Norway in the next year or so which will
provide additional data on spill response in broken ice conditions.

Because MMS has a robust spill-prevention program implemented through the operating regulations,
third-party engineering verification, inspection program, etc., the risk of spill occurrence during
transitional periods in the Arctic is low.

Establish a 20-mi activity-exclusion zone around bowhead whales to prevent deflection and
disturbance from offshore-activity-related noise. Establishment of an exclusion zone around a
moving resource (the bowhead whales) is not feasible. Standard migration implemented in MMPA
authorizations has been to establish an exclusion (shutdown) zone around OCS activities. The radius of
the exclusion zone is based on decibel levels for sound from the operations and the potential for adverse
effects to marine mammals at various sound levels. The distance of the decibel-level radius is determined
and verified through required measurements of the operational sounds under actual field conditions.
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Lease stipulation to prohibit permanent OCS production facility within a 10-mi radius
shoreward of Cross Island. This measure was developed and analyzed as a lease stipulation in the
2003 Beaufort Sea multiple-sale EIS (Stipulation 6b). The objective of the measure was to ensure that
OCS development in that area did not preclude reasonable subsistence access. The analysis of the
measure concluded that the stipulation would provide little protection to subsistence-whaling activities.
Because the analysis concluded that this measure would not meet the objective, and no new information
indicates a different conclusion, it is not being included for further detailed study in this EIS.

Lease stipulation for protection of biological resources. Current operating regulations require
protection of seafloor biological resources; therefore, the intent of this stipulation is more appropriately
met through an NTL that references the OCS operating regulations. Proposed NTL 08-A01 provides
guidance for the protection of previously unknown biological resources that may be discovered during
lease operations. A summary of the proposed NTL is provided in Section 2.2.3.2. The full text of the
proposed NTL is provided in Appendix F. The NTL is expected to provide protection of seafloor
biological resources equivalent to the protection provided under the lease stipulation.

Lease stipulation for industry site-specific bowhead whale monitoring. New MMS regulations
(Federal Register, April 13, 2007, Volume 72, Number 71, pages 18577-18585) requires OCS lease
owners/operators to provide information on how they will conduct their proposed activities in a manner
consistent with the provisions of MMPA and ESA. The regulations (30 CFR 250.221(b), 30 CFR
250.223, 30 CFR 250.252(b), and 30 CFR 250.254) require lease owners/operators to describe in their
exploration plans and development plans how they will mitigate the potential for takes to occur, monitor
for potential takes, and report takes should they occur. This stipulation is duplicative of these new
regulations and with the NMFS’s implementing regulations under MMPA; therefore the intent of this
stipulation is more appropriately met through an NTL that references the OCS operating regulations and
any monitoring required by MMPA authorizations held by the lessee/operator. Proposed NTL 08-A03
provides guidance for the monitoring and protection of bowhead whales. A summary of proposed NTL is
provided in Section 2.2.3.2. The full text of proposed NTL is provided in Appendix F. The NTL and
existing regulations are expected to provide monitoring and protection of bowhead whale’s equivalent to
the monitoring and protection provided under the lease stipulation.

Lease stipulation for conflict avoidance mechanisms to protect subsistence whaling and
other subsistence activities. Current operating regulations require mitigation of multiple-use
conflicts. The MMS operating regulations at 30 CFR 250.202(d) and (e) state that proposed activities
shall be conducted in a manner that does not unreasonably interfere with other uses of the OCS and does
not cause undue of serious harm to the human environment. The regulations at 30 CFR 250.209 state that
ancillary activities must comply with the performance standards listed in 30 CFR 250.202(d) and (e). In
addition, new MMS regulations (Federal Register, April 13, 2007, Volume 72, Number 71, pages 18577-
18585) requires OCS lease owners/operators to provide information on how they will conduct their
proposed activities in a manner consistent with the provisions of MMPA and ESA. The regulations (30
CFR 250.221(b), 30 CFR 250.223, 30 CFR 250.252(b), and 30 CFR 250.254) require lease
owners/operators to describe in their exploration plans and development plans how they will mitigate the
potential for takes to occur, monitor for potential takes, and report takes should they occur. This
stipulation is duplicative of these regulations and with the NMFS’s implementing regulations under
MMPA,; therefore the intent of this stipulation is more appropriately met through an NTL that references
the OCS operating regulations and any monitoring required by MMPA authorizations held by the
lessee/operator. Proposed NTL 08-A02 provides for minimization of potential conflicts between OCS
activities and subsistence activities. In the past, Operators have developed Conflict Avoidance
Agreements (CAAs) to satisfy the requirements of this stipulation. Nothing in the regulations or the
proposed NTL prevents operators from using agreements such as the CAAs to satisty the regulatory
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requirement to minimize potential conflicts. A summary of proposed NTL is provided in Section 2.2.3.2.
The full text of proposed NTL is provided in Appendix F. The NTL and existing regulations are expected
to provide protection to subsistence activities equivalent to the protection provided under the lease
stipulation.

Lease Stipulation for Transportation of Hydrocarbons. The stipulation presented the policy of
the Alaska OCS Region; therefore, the intent of this stipulation is more appropriately met through an ITL.
A summary of the proposed ITL is provided in Section 2.2.3.3. The full text of the proposed ITL is
provided in Appendix F.

Lease Stipulation for Pre-Booming Requirement for Fuel Transfers. At-sea fuel transfers are
subject to the provision of the Oil Pollution Act of 1990, Executive Order 12777, USGC operating
regulations, and the USCG/MMS Memorandum of Understanding. Therefore, the intent of this
stipulation is more appropriately met through an ITL. A summary of the proposed ITL is provided in
Section 2.2.3.3. The full text of the proposed ITL is provided in Appendix F.

2.2.2. Existing Mitigation Measures. Mitigation measures have been proposed, identified,
evaluated, or developed through previous MMS lease-sale NEPA review and analysis processes. Many of
these mitigation measures have been adopted and incorporated into regulations and guidelines governing
OCS exploration, development, and production activities. All plans for OCS activities go through MMS
review and approval to ensure compliance with established laws and regulations. Mitigation measures
must be incorporated and documented in plans submitted to MMS. Operational compliance is enforced
through the MMS onsite inspection program.

Mitigation measures that are a standard part of the MMS compliance with Federal Laws (such as the
ESA, the MMPA, and the National Historic Preservation Act), include monitoring for marine mammals
during seismic operations, and require surveys to detect and avoid archaeological sites and biologically
sensitive areas.

2.2.3. Proposed Mitigation Measures Analyzed. The potential mitigation measures for various
resources associated with the Beaufort and Chukchi seas were identified for each category analyzed in
this EIS. Some of the potential mitigation measures were developed as the result of the scoping efforts
accomplished over recent years for lease sales and for the continuing program in the Alaska OCS.

2.2.3.1. Stipulations.
Stipulation No. 1 — Orientation Program.

The lessee shall include with any Exploration Plan (EP) or Development and Production Plan
(DPP) submitted under 30 CFR 250.212 and 250.242, respectively, an overview of a proposed
orientation training program for all personnel (including personnel of the lessee’s agents,
contractors, and subcontractors) involved in on-site exploration, development, production, and
support activities.

The orientation program shall inform on-site personnel about environmental, biological, social,
and cultural concerns that relate to oil and gas activities on the OCS and adjacent areas. The
program shall address the importance of not disturbing biological resources and habitats and
include an explanation of “take” definitions under the ESA and MMPA. The program shall
include guidance about restrictions on approaching marine mammals and how to avoid
disturbance of marine mammals. The program shall be designed to increase the awareness and
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understanding of industry personnel to local community values, customs, and lifestyles, including
an overview of the Ifiupiaq culture and the importance of subsistence hunting and sharing
practices. The orientation program shall include information concerning avoidance of conflicts
with subsistence activities. The program shall address the importance of not disturbing
archaeological, cultural, and historic resources and provide guidance on how to avoid disturbance
of these resources.

All personnel involved in on-site exploration or development and production activities (including
personnel of the lessee’s agents, contractors, and subcontractors) and all supervisory and
managerial personnel overseeing such activities must complete the orientation training program
before beginning onsite work and annually thereafter. Evidence of completion of the orientation
program by individuals employed by the lessee is subject to MMS onsite inspection.

Upon request from the Regional Supervisor/Field Operations (RS/FO), orientation material shall
be made available for MMS review. The RS/FO may require materials to be modified if MMS
review determines the materials do not adequately cover the environmental, biological, social,
and cultural concerns of the area.

Summary of the Effectiveness. This stipulation requires that all personnel involved in oil and gas
activities on the OCS and adjacent areas in support of this OCS leases be made aware of the unique
environmental, social, and cultural values of the local Inupiat residents and their environment. This
stipulation should help avoid disturbance, damage, or destruction of environmental, cultural, and
archaeological resources through awareness and understanding of historical and cultural values and
environmental protection laws. This stipulation would help minimize potential conflicts between
subsistence hunting and gathering activities and oil and gas activities. The extent of mitigation offered by
this stipulation is difficult to measure directly or indirectly.

Stipulation No. 2 — Measures required to minimize effects on species listed under the
Endangered Species Act.

Operations conducted in support of exploration and development activities on this OCS lease are
required to adhere to the conditions of the most recent Biological Opinions issued by the Fish and
Wildlife Service and the National Marine Fisheries Service.

Summary of the Effectiveness. The Biological Opinions issued by the FWS and the NMFS often
specify measures necessary and appropriate to minimize potential adverse impacts to protected species.
This stipulation is expected to reduce potential effects of OCS exploration and development on protected
species. For example, this stipulation is expected to reduce the potential for spectacled and Steller’s
eiders to strike structures, which would lessen the potential effect of OCS exploration and development
on these species.

Stipulation No. 3 (Beaufort Sea OCS leases only) — Permanent Facility Siting in the Vicinity
Seaward of Cross Island.

Permanent sea-surface production facilities within a 10-mi radius seaward of Cross Island is
prohibited unless the lessee demonstrates to the satisfaction of the Regional Director that the
development will not preclude reasonable subsistence access to whales. This stipulation applies
to any OCS lease on the blocks listed below.
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OPD; NR 06-03 Beechey Point; Blocks: 6415A; 6416A; 6417A; 6418A; 6419A; 6464B,
D, F; 6465A, B; 6466A, B; 6467A, B; 6468A, B; 6469A, B; 6470A; 6514B, D, E, F, H;
6515B, C, D, E; 6516B, C, F; 6517B, D; 6518B; 6519A, B; 6520A; 6521A; 6565B;
6566B, E; 6568B; 6569A, B; 6570A, B; 6571A, C; 6618B, C, E; 6619A, B, C; 6620B, D;
6621B; 6670B.

Summary of the Effectiveness. This stipulation prohibits permanent sea-surface facilities within a
10-mi radius seaward of Cross Island, unless the lessee demonstrates to the satisfaction of the MMS
Regional Director that such a facility would not preclude reasonable subsistence access. This stipulation
is expected to reduce the potential conflict between subsistence-hunting activities and oil and gas
development and operational activities within the key subsistence areas seaward of Cross Island, where
the community of Nuiqgsut’s subsistence whaling takes place. This stipulation also could reduce that
potential that noise from a facility in this area could deflect the bowhead whales farther offshore.

This stipulation could prevent the development and production of oil and gas resources (if they exist and
are discovered during exploration), if it is determined by the Regional Director that the proposed facilities
would preclude reasonable access to subsistence bowhead whales.

2.2.3.2. Notices to Lessees. The objectives of several of the lease stipulations evaluated in the
previous Arctic OCS lease sale EISs are more appropriately addressed via NTLs (see section 2.2.1 for
discussion). The provisions of these stipulations are required through existing MMS operating
regulations. The proposed new NTLs inform lease owners/operators that they must meet the provisions
of the regulations and how they are to operate under the applicable regulations. The proposed new NTLs
are summarized below. The full text of the proposed NTLs is provided in Appendix F.

NTL No. 08-A01 Protection of Biological Resources. This NTL provides guidance to the lease
owner/operator related to protection of previously unidentified biological populations or habitats that may
be discovered during the conduct of any operations on a lease. It is issued to clarify and interpret the
requirements contained in regulations for protection of seafloor resources. The lease owner/operator shall
make reasonable efforts to protect the newly discovered biological resource from effects from operations
until the RS/FO instructs the lease owner/operator on what measures, if any, are required to avoid or
minimize adverse effects to the biological resource pursuant to 30 CFR 250.201 and 30 CFR 250.202.

NTL No. 08-A02 Protection Subsistence Whaling and Other Marine Mammal Subsistence-
Harvest Activities. This NTL provides guidance to the lease owner/operator related to protection of
subsistence-harvest of whales and other marine mammals during the conduct of any operations on a lease.
It is issued to clarify and interpret the requirements contained in regulations for protection of subsistence
activities. The MMS operating regulations at 30 CFR 250.202 state that proposed activities shall be
conducted in a manner that does not unreasonably interfere with other uses of the OCS and does not cause
undue or serious harm to the human environment. Operating regulations at 30 CFR 250.209 state that
ancillary activities also must comply with the performance standards of 30 CFR 250.202. Operating
regulations at 30 CFR 250.221(b), 30 CFR 250.223, 30 CFR 250.252(b), and 30 CFR 250.254 require
OCS lease owners/operators to provide information on how they will conduct their proposed activities in
a manner consistent with the provisions of the Marine Mammal Protection Act (MMPA) and the
Endangered Species Act (ESA). Exploration, development, production, and support activities, including
ancillary activities, shall be conducted in a manner that prevents reasonably foreseeable conflicts between
the lease owner/operator activities and subsistence activities (including, but not limited to, bowhead
whale and other marine mammal subsistence hunting). If proposed activities have the potential to
adversely affect subsistence harvest activities, MMS will require EPs or DPPs to include an Adaptive
Management and Mitigation Plan.
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NTL No. 08-A03 Industry Site-Specific Marine Mammal Monitoring Programs. This NTL
provides guidance to the lease owner/operator related to monitoring of marine mammals during the
conduct of any operations on a lease. The MMS final rule published in the Federal Register on April 13,
2007 (Volume 72, Number 71, pages 18577-18585) requires OCS lease owners/operators to provide
information on how they will conduct their proposed activities in a manner consistent with the provisions
of the Marine Mammal Protection Act (MMPA) and the Endangered Species Act (ESA). The final rule
identifies environmental, monitoring, and mitigation information that must be submitted with Exploration
Plans (EPs) and Development and Production Plans (DPPs). The final rule requires lease
owners/operators to describe how they will mitigate the potential for takes to occur, monitor for potential
takes, and report takes should they occur. The MMS operating regulations at 30 CFR 250.221(b) and 30
CFR 250.223 are requirements for EPs to include descriptions of monitoring and mitigation measures to
address federally listed species and marine mammals if there is reason to believe the exploration activities
may result in an incidental take. The MMS operating regulations at 30 CFR 250.252(b) and 30 CFR
250.254 are requirements for DPPs to include descriptions of monitoring and mitigation measures to
address federally listed species and marine mammals if there is reason to believe the development and
production activities may result in an incidental take. The NTL clarifies and interprets the requirements
contained in regulations.

NTL No. 08-A04 Marine Mammal Protection Act Authorizations. This NTL provides
guidance to the lease owner/operator related to the need for obtaining authorization from the NMFS and/
or the FWS pursuant to the MMPA. 1t is issued to clarify and interpret the requirements contained in
regulations for conduct of activities in a manner consistent with the provisions of the MMPA. The MMS
will not authorize activities that it believes may result in an unauthorized, and therefore illegal, incidental
take.

2.2.3.3. Information to Lessees. The objectives of several of the lease stipulations evaluated in the
previous Arctic OCS lease sale EISs are more appropriately addressed via ITLs (see Section 2.2.1 for
discussion). The proposed new ITLs are summarized below. The full text of the proposed ITLs is
provided in Appendix F.

At-Sea Fuel Transfers. This ITL advises lessees that all at-sea fuel-transfers conducted in support of
activities related to exploration and development of leases issued as a result of a proposed sale will be
subject to the provisions of the following:

e Oil Pollution Act of 1990

e Executive Order 12777: Implementation of Section 311 of the Federal Water Pollution Control
Act of October 18, 1972, as Amended, and the Oil Pollution Act of 1990
(http://www.mms.gov/offshore/OilSpillProgram/Assets/PDFs/EO12777-OSP.pdf);

e Memorandum of Agreement Between the Minerals Management Service-U.S. Department of the
Interior and the U.S. Coast Guard-U.S. Department of Homeland Security (MMS/USCG MOA:
OCS-04 Floating Offshore Facilities) (http://www.mms.gov/MOU/PDFs/MOA -
USCGO04FloatingFacilities-Final.pdf); and

e U.S. Coast Guard implementing regulations at 33 CFR 156 Subpart C - Special Requirements for
Lightering of Oil and Hazardous Material Cargoes (http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi).

Transportation of Hydrocarbons. This ITL advises lessees that MMS considers pipelines to be the
technologically and environmentally preferred method for transportation of OCS-produced oil to shore.

Arctic Multiple-Sale Draft EIS 2-17 November 2008



Chapter 2: Alternatives, Mitigation Measures, Issues, and Scenarios

Information on the Spectacled Eider and Steller’s Eider. This ITL advises lessees that the
spectacled eider (Somateria fischeri) and Steller’s eider (Polysticta stelleri) are listed as threatened by the
FWS and are protected by the ESA (16 U.S.C. 1531 et seq.). Lessees are advised that exploration and
development and production plans submitted to MMS will be reviewed by the FWS to ensure that
spectacled eider, Steller’s eider, and their habitats are protected and that MMS will reconsult with FWS
on the potential effects of proposed development and production activities. Lease Stipulation 2 requires
lessees to adhere to the conditions of the most recent Biological Opinion issued by the FWS pertaining to
post-lease activities. The ITL notifies lessees of the specific requirements under the current Biological
Opinion.

2.3. Issues.

2.3.1. Issues Analyzed in this EIS. The major issues that frame the environmental analyses in this
EIS are the result of concerns raised during years of scoping for the Alaska OCS lease sale EISs as
embodied in the 2003 Beaufort Sea Multiple-Sale EIS and the Chukchi Sea Sale 193 EIS, as well as
concerns identified during the scoping process for this EIS. Other sources to identify issues include
issues identified in the CEQ regulations, issues identified by MMS, comments, or new information. The
following issues relate to potential impact-producing factors and the resources and the activities that could
be affected by OCS exploration, development, production, and transportation activities.

2.3.1.1. Oil Spills. The most frequent concerns were over the potential impact of oil spills on the
marine and coastal environment. Specific concern was raised regarding the potential effects of oil spills
on marine mammals, subsistence hunting, water quality, and threatened and endangered species. Of
particular concern are endangered bowhead whales and threatened spectacled eiders. Other concerns
were fate and behavior of oil spills, availability and adequacy of oil-spill containment, oil-spill-cleanup
technologies and strategies, impacts of cleanup methods, effects of winds and currents, weathering,
toxicological effects of fresh and weathered oil, and ability to effectively clean up oil spills in broken-ice
conditions.

2.3.1.2. Subsistence. Commenters clearly voiced their concerns that leasing activities represent an
infringement of the Natives’ subsistence rights. While many subsistence species are of concern, one of
the greatest overall concerns was the potential impacts on the bowhead whale and subsistence whaling.
Commenters further stated that all subsistence species should be closely surveyed and monitored to
establish a baseline to better measure the possible impacts. Of particular concern is the potential for
onshore pipelines and other infrastructure associated with offshore Chukchi Sea development to impact
the Western Arctic (caribou) Herd and subsistence use of the herd. Commenters clearly stated that MMS
should adopt a standard in the MMPA, i.e., no unmitigable adverse impact on the availability of a species
or stock for taking for subsistence uses. Commenters voiced that whenever the potential exists for the
take of a subsistence resource to fall below the level required to meet subsistence need for a season, the
effects must be considered significant.

Commenters expressed concern over changing conditions associated with climatic changes. Greenland
and Canadian Iflupiat people are reporting that changing climatic conditions are limiting their ability to
hunt and access the traditional hunting grounds. Canadian Ifiupiat people have stated that the arctic ice
pack is melting fast, and each year the ice pack leaves the area and does not return as it did in the past.
People are traveling longer distances to harvest marine mammals. Fewer walruses are being harvested
because of retreating ice, creating a difficult situation.

2.3.1.3. Bowhead Whale. Commenters expressed concerns over the impacts that oil and gas activities
would have on endangered bowhead whales and their migration patterns. Of particular concern was the
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noise associated with oil and gas activity and how the bowhead may not be able to be harvested as a result
of changes in its migratory routes. Oil-spill impacts to the bowhead’s ecology, as well as direct and
indirect impact on subsistence hunting, are of concern.

2.3.1.4. Non-ESA-listed Marine Mammals. Commenters noted that the potential for exploration
and development activities to occur and cause impacts within any area known to be critical to the success
of the subsistence harvest of beluga whales, Pacific walruses, ice seals, and other marine mammal
resources is of central concern of the North Slope communities. Commenters expressed grave concern
over the possibility of a changing climate causing problems for marine mammal species. Commenters
again noted the importance of protecting the arctic ecosystem and recognizing that this environment is all
part of the food web. Commenters noted changes in the environment already are impacting various
marine mammal species, and impacts from oil and gas activities would be additive and make life for the
North Slope communities even more difficult.

2.3.1.5. Water Quality Degradation. Issues related to water quality degradation included OCS
operational discharges of drilling muds and cuttings, produced waters, domestic wastes, sediment
disturbance, oil spills and blowouts, and discharges from service vessels.

2.3.1.6. Structure and Pipeline Placement. Some of the concerns expressed related to structure
and pipeline emplacement, lighting issues with platforms, bottom-area disturbances from bottom-founded
structures or anchoring, and construction of onshore infrastructure.

2.3.1.7. OCS-Related Support Services, Activities, and Infrastructure. Concerns were
expressed over the activities related to the support of OCS operations, including vessel and helicopter
traffic and emissions, and seismic-surveying activities.

2.3.1.8. Sociocultural and Socioeconomic. Commenters noted that the level of activity near North
Slope communities is contributing to the sense that the communities are being surrounded. Commenters
also verbalized the notable changes in climate, and that these changes are outside of the bounds of
traditional knowledge. Concerns also include impacts on employment, population fluctuations, and
cultural impacts.

2.3.1.9. Other Issues. Other concerns and issues related to OCS operations have been identified.
Several of these issues are subsets or variations of the issues listed above. All are taken under advisement
and are considered in the analyses, if appropriate.

2.3.1.10. Resource Topics Analyzed in the EIS. The analyses in Chapter 4 address the issues and

concerns identified above under the following resource topics for each alternative:
e  Water Quality

Air Quality

Lower Trophic-Level Organisms

Fish Resources

Essential Fish Habitat

Endangered and Threatened Species

Marine and Coastal Birds

Marine Mammals

Terrestrial Mammals

Vegetation and Wetlands

Economy
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Subsistence Harvest
Sociocultural Systems
Archaeological Resources
Environmental Justice
Human Health

2.3.1.11. Issues Considered and Not Further Analyzed in the EIS. The CEQ regulations at 40
C.F.R. 1501.7 state that Federal Agencies are to identify and eliminate from detailed study the issues
which are not significant or which have been covered by previous environmental review, narrowing the
discussion of these issues in the EIS to a brief preparation of why they will not have a significant effect or
providing a reference to their coverage elsewhere. In addition, issues beyond the scope of the OCS Lands
Act mandates and OCS Program considerations are not analyzed further in this EIS.

The conflict avoidance stipulation should be incorporated into MMS regulations. Current
operating regulations already require mitigation of multiple-use conflicts; therefore, the intent of this
former stipulation is more appropriately met through an NTL that references existing OCS operating
regulations. Proposed NTL 08-A03 provides for minimization of potential conflicts between OCS
activities and subsistence activities. A summary of proposed NTL is provided in Section 2.2.3.2. The
full text of proposed NTL is provided in Appendix F.

Aquatic invasive species. The introduction of aquatic invasive species (AIS) into a marine ecosystem
can result in adverse impacts. Potential vectors for introducing AIS are ballast-water discharge, hull
fouling, and equipment placed overboard (e.g., anchors, seismic airguns, hydrophone arrays, ocean-
bottom-survey cables). The USCG developed regulations (33 CFR 151) that implement provisions of the
Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 (NANPCA) (16 U.S.C. 4701-
4751) as amended by the National Invasive Species Act of 1996 (NISA). Vessels brought into State of
Alaska or Federal waters would be subject to current Coast Guard regulations at 33 CFR 151, which are
intended to reduce the transfer of invasive species. Section 151.2035 (a)(6) requires the “removal of
fouling organisms from hull, piping, and tanks on a regular basis and dispose of any removed substances
in accordance with local, State, and Federal regulations.” The Chukchi and Beaufort seas pose harsh and
frigid environmental conditions that are believed to impose major and difficult challenges to AIS that
might be introduced into the region’s waters by vessels or equipment. Therefore, the likelihood of
introducing AIS from the Proposed Actions is considered to be very low, and this issue is not considered
further in this EIS.

Greenhouse gas emissions from consumption of oil and gas produced as a result of the
Proposed Actions. The NEPA requires Federal Agencies to consider and discuss in EISs any
environmental impact associated with their actions, if there is a reasonably close causal relationship
between the environmental effect and the alleged cause. Under NEPA’s rule of reason, MMS drew a
manageable line between the impacts associated with producing oil and gas and the impacts associated
with consuming them. The USDOI has the authority to regulate the location and manner of resource
production; therefore, it is appropriate to attribute production-related impacts to the Agency’s authorizing
“action.” Because Interior lacks any direct authority to promote or reduce consumption of commodity oil
and gas, it is not appropriate under NEPA to consider the endless cascade of environmental impacts that
might flow from such consumption. Those impacts are more properly attributed to market demand and
other government actions more directly concerned with managing or controlling demand.

Section 18(a) of the OCS Lands Act, 43 U.S.C. § 1344(a), requires Interior to consider the risk of
localized environmental harm to leasing areas due to exploration and development activities. The Act
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requires Interior to ensure that oil and gas would be extracted in a responsible manner and to identify or
develop measures to eliminate or minimize the risks attendant to that exploration and development.”

2.3.1.12. Issues Outside the Scope of the EIS. Several issues put forward during the scoping
process are “beyond the scope” of the EIS. The comments offer a point of view or are related to non-
OCS Program issues. The purpose and need for the Proposed Actions being evaluated in this EIS is
offering for lease areas in the Arctic OCS that might contain economically recoverable oil and gas
resources, as mandated by the OCS Lands Act. The NEPA requires Federal Agencies to consider and
discuss in EISs any environmental impact associated with their actions, if there is “a reasonably close
causal relationship between the environmental effect and the alleged cause.” Section 18(a) of the OCS
Lands Act, 43 U.S.C. § 1344(a), requires USDOI to consider the risk of localized environmental harm to
leasing areas due to exploration and development activities. Although these comments are outside the
scope of this EIS, they are part of the official public record that is available to decisionmakers.

o Native Villages do not recognize the authority of the Alaska Native Claims Settlement Act.

e The Alaska State Constitution gave ownership of the North Slope to the Natives. The Federal
Outer Continental Shelf is offshore beyond State of Alaska lands and coastal waters.

e The Bureau of Indian Affairs recognized a 100-mi radius around the village as a subsistence-use
area. There could be many lawsuits on whether or not this extends to the OCS.

e OCS revenue sharing is necessary to help compensate for restrictions on access to traditional
subsistence-harvest areas, deflection of resources out of those areas that can be accessed,
increased air pollution, creation of navigational hazards, and monumental demands on the time
of community officials and individuals compelled to participate in the planning processes
associated with a never-ending succession of lease-sale and project proposals.

e Impact funds are needed by the community to respond to effects of expansion of oil and gas
activities. Currently, revenues do not go to the Tribal governments. Section 384 of the Energy
Policy Act of 2005 (Public Law 109-58), establishes the Coastal Impact Assistance Program
(CIAP), which authorizes funds to be distributed to OCS oil and gas producing states and coastal
political subdivisions (counties, boroughs, parishes) to mitigate the impacts of OCS oil and gas
activities. The State of Alaska, NWAB, and the NSB receive funds under this program. See
Section IV, Environmental Justice, for details of this program.

2.4. Scenario Framework.

2.4.1. OCS Exploration and Development Scenarios. For analysis purposes, MMS developed
hypothetical scenarios of activities that could occur subsequent to the proposed sales. The primary
purpose of the scenarios in this document is to provide a common basis for analysis of potential
environmental impacts associated with future activities, assuming these activities occur as presented in
the scenario. For Beaufort Sea Lease Sale 217 and Chukchi Sea Lease Sale 221, MMS will complete an
evaluation of new information to determine if changes in to the scenario are required and additional
impact analysis in a Supplemental EIS is needed for decisions on Sales 217 and 221.

The scenarios are hypothetical. In these scenarios, we assume a reasonable scale of development
considering the petroleum potential, available technologies and industry trends. The EIS scenarios,
although subjective, are based on professional judgment and as much information as possible, including
petroleum geology, engineering and technology, and economic trends. The scenarios are generalized,
because the size and location of future commercial pools are unknown at the present time. Industry will
take the lead in exploring these frontier areas, but we have no direct knowledge of industry strategies.
Scenarios are not intended to be firm predictions. Actual operations will be conducted according to site-
specific conditions, and no one can identify these locations at the present time.
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All scenarios are hypothetical, but they can be described as reasonably foreseeable or speculative. A
reasonably foreseeable scenario is interpreted here to mean a continuation of current trends into the near-
term future. The timeframe considered to be “foreseeable” is not fixed, and is based on professional
judgment and the availability and reliability of relevant information. Clearly, the shorter the timeframe,
the more likely that predictions will be accurate. In contrast, a Speculative scenario would involve a
significant change from historical trends or timeframes beyond several decades into the future.
Speculative scenarios are much more uncertain, because there is no accurate way to define the timing or
characteristics of operations in the distant future, particularly when projects could require technologies
that are unknown today. NEPA requires analysis for reasonably foreseeable impacts (40 CFR 1502.22),
and by inference reasonably foreseeable activities. NEPA does not require analysis of speculative
activities. However, for purposes of analysis and in the spirit of full disclosure, this EIS describes and
evaluates the potential impacts of the full range of activities that may result a proposed leases sale,
including speculative development, production, and abandonment activities.

Exploration activities are classified in our analysis as being reasonably foreseeable, because it is logical to
assume that when companies buy leases, they will try to explore their leases. Primary lease terms are
typically 10 years, so exploration operations will take place within the foreseeable timeframe. The lease
will expire at the end of its primary term unless (a) the lease is producing oil and/or gas in paying
quantities, (b) the lessee is conducting drilling or well-reworking to establishing production in paying
quantities from the lease, or (c) the Regional Supervisor has approved a suspension of operations or a
suspension of production on the lease. Exploration operations (marine seismic, well drilling, and
ancillary activities) have occurred for several decades in the areas, so the characteristics of these activities
are well known. We also include limited development of some discoveries in the reasonably foreseeable
scenario; not all discoveries would be commercially viable.

In general though, extensive development activities are more realistically described as being speculative,
because offshore facilities are rare in the Beaufort, and none have been installed in the Chukchi.
Widespread development in these OCS areas after the next few lease sales would be a change from
historical trends over the past 3 decades. Although exploration technologies have advanced, many of the
large geologic prospects have been drilled without making commercial discoveries. Although these areas
are only partly tested (36 wells have been drilled in program areas), the challenges that have hindered past
operations also are likely to affect future operations. The high petroleum resource potential in the
Beaufort Sea and Chukchi Sea undoubtedly will continue to attract industry interest in leasing and
exploration, but development will not occur unless some of the economic and engineering challenges can
be ameliorated.

Both the Beaufort and Chukchi provinces could contain large amounts of oil and gas. The 2006
petroleum assessment conducted by MMS (USDOI, MMS, 2006¢) estimated that these two areas could
hold mean technically recoverable oil resources of 23 billion barrels (Bbbl) (85% of the entire Alaska
OCS) and the mean technically recoverable gas resources of 105 trillion cubic feet (Tcf) (80% of the
entire Alaska OCS). Although these resource numbers are impressive, resource potential should not be
confused with proven reserves. Undiscovered resources have not been located and, when discovered,
they must be feasible to develop to become producing fields. Reserves are proven oil and gas
accumulations that are feasible to recover with a profit acceptable to the field operator. Typically, a large
portion of the petroleum potential could occur in pools that are too small, too hard to identify, or too
costly to develop. This portion of the resource potential is unlikely to become producing reserves,
because companies will not purposely develop uneconomic projects. It also is unlikely that industry will
test all of the pools mapped in an area, because this would require hundreds of wells and the cost would
be prohibitive. A more realistic view is that industry will high-grade mapped prospects and drill the
largest pools first. If commercial discoveries are made, these first projects would become infrastructure
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hubs around which smaller fields could be developed later. The development history of the North Slope
is a good example of this typical development trend (biggest-first) in a frontier area.

The scale of future activities will depend on many factors, the most important of which are the physical
challenges of the arctic environment (extreme seasonal conditions); technology advancements to operate
safely in a difficult new setting; regulatory constraints (access to prime exploration areas); industry
funding (bidding in lease sales, exploration drilling); and commodity prices (to support high-cost
activities). In fact, most blocks in the lease sale areas probably will experience little or no activity.
Reviewing the history of the Beaufort Sea OCS, 10 OCS lease sales have been held since 1979. Only a
small fraction of the blocks offered (15,353 blocks) were leased by industry (929 leases, or 6% of the
blocks offered). Even fewer of the leases were tested by drilling. Exploration drilling rates are rather
slow (31 wells since 1979). Thirty-one exploration wells tested 20 prospects (1 well per 30 leases). Nine
of the exploration wells were classified as discoveries (capable of producing in paying quantities),
confirming that potentially commercial pools occur in six prospects. Only one of the six (17%)
potentially commercial discoveries has been developed (Northstar). Thus, the commercial success rate
for the prospects tested is 5% (1/20). The commercial success rate for all blocks leased is only 0.01%.
The obvious conclusion is that leasing is a poor indication of later commercial development.

As aresult of nearly 30 years of leasing and exploration activities, three production facilities have been
installed offshore in the Beaufort Sea. The Endicott field was the first offshore facility in State waters (2
mi offshore), and artificial gravel production islands are connected to shore by a causeway. The Northstar
field was the second offshore facility and produces a small amount of oil (approximately 18% of the 208-
million barrel [MMbbl] field) from OCS tracts by wells drilled from a gravel island in State waters (5 mi
offshore). The Oooguruk field began producing in July 2008 and is producing oil from an artificial gravel
island located 3 mi offshore in 5 ft of water. Plans for the Liberty field now include oil recovered from
Federal OCS tracts using ultra-long reach wells drilled from Endicott or onshore sites. The history of
these fields illustrates the difficulties faced by operations in Arctic waters. The Endicott field was
discovered in 1978 and production start-up occurred 1986 (8 years later). The Northstar field was leased
in 1979, discovered in 1984 (formerly called Seal Island), and production start-up was in 2001 (17 years
after discovery). The Oooguruk field was discovered in 2003 and began producing in 2008 (5 years after
discovery). The Liberty field was leased in 1979, discovered in 1982 (formerly called Tern Island), and
production startup could occur in 2011 (29 years after discovery). Compared to these nearshore (<5 mi)
shallow-water (<40 ft) projects, the challenges for large standalone projects in remote (>50 mi) and
deeper water (>100 ft) sites will be far more difficult.

The scenarios incorporate current resource assessments and industry trends. The MMS 2006 assessment
(USDOI, MMS, 2006¢) for the Chukchi Sea area indicates that a mean resource potential of 15.38 Bbbl of
oil could be recoverable using current technologies. The mean oil resource potential is modeled to occur
in a mean (average) number of 154 pools grouped into 27 different geology plays. To have a realistic
chance of commercial development, oil prices must be high enough to cover the high costs for operations.
The 2006 assessment indicates that there are no economically recoverable resources in this area at oil
prices lower than $40/bbl. This fact highlights the investment risk faced by industry because the average
price for North Slope crude oil over the past 10 years has been $31.16 (ADNR, 2007d). Assuming that
commercial-size discoveries are made and future prices average $60/bbl (in constant dollars) over the
next several decades, the assessment indicates that 7.05 Bbbl (about 46% of the conventionally
recoverable endowment) could be viable to develop, if discovered. Higher average oil prices would
increase the amount of oil that is recoverable but does not necessarily increase the level of exploration
because costs also increase with higher prices.

We can assume that with the high costs of exploration wells (more than $50 million per well), companies
will be very selective about the prospects they drill. Industry probably will focus their exploration on the
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largest prospects, because large volumes have the best chance of commercial success. Because there is no
infrastructure, the first stand-alone field in the Chukchi will have to contain 1 Bbbl (or more) to justify
development. The 2006 assessment indicates that 13 commercial sized oil pools (1 Bbbl) of this size
could be present in the group of 154 pools that represent the mean undiscovered oil potential in the
Chukchi. Leasing and drilling will be needed to discover these large pools. The engineering simulation
in the 2006 assessment indicates that 73 exploration wells would be required to discover the mean
economic oil endowment. Discovering 13 large pools with 73 exploration wells implies an 18% success
rate, which is fairly typical of a rich frontier basin.

As a result of two previous lease sales, five exploration wells were drilled from a total inventory of 483
leases (or 1% of the blocks leased). These first exploration wells tested some of the largest mapped
prospects in the area. Although many other prospects remained to be tested, it is optimistic to assume that
industry will drill 73 more wells in this high-cost area (73 wells at $50 million per well is $3.65 billion).
However, using the historical drilling rate in the Arctic OCS (approximately 1 well/year), we can make an
optimistic estimate that industry could drill 10-20 more exploration wells after the next lease sales
scheduled for the Chukchi sea. Assuming that the discovery efficiency is directly correlated to the
number of wells, 10-20 exploration wells could translate into the discovery of 14-28% (10/73 to 20/73) of
the economically recoverable resources. The discovered resource fractions of the total of 7 Bbbl would
amount to 1-2 Bbbl. This is consistent with using the minimum economic threshold of a 1-Bbbl
development as the scenario for a Proposed Action.

We often refer to the scenario as being optimistic because we assume that all of the discoveries will be
developed. In fact, companies could have higher standards for a commercially viable project and
marginally economic or difficult projects will not be developed even though they are theoretically
economic. Historically, only one of the six discoveries in the Beaufort and Chukchi OCS has been
developed (Northstar). Discovering a potentially commercial pool is just the beginning of a lengthy
regulatory process with progressively higher expenditures by industry. Numerous factors (industry
funding, engineering feasibility, regulatory hurdles) could easily delay or eliminate the development of a
promising discovery.

The petroleum development scenario in these two areas was defined in the Programmatic EIS for the
2007-2012 OCS leasing program (USDOI, MMS, 2007c). Table B-1 lists the production and associated
infrastructure estimates that were combined for the Beaufort Sea and Chukchi Sea. This subregional
scenario is a more accurate way to describe future activities, because commercial-size discoveries could
occur in either area or both areas. For instance, some discoveries in the Chukchi could be uneconomic to
develop, whereas similar-size discoveries in the Beaufort might be developed because they are closer to
existing infrastructure and oil could be recovered at a lower cost.

For the present analysis, we take a more detailed approach and assume sale-specific scenarios. This is
because the environmental analyses need to focus on unique conditions in each of the two program areas.
Without any knowledge of location of future projects, we make a simple allocation and the total
anticipated oil production is divided into equal parts, in effect defining a series of “typical sales” in each
area (Table B-2). Some sales could result in more activity and other sales could result in less activity.
The uncertainty in the estimates for each “typical sale” is accounted for by using ranges for the estimates.

The key points on scenario development are:
1) Scenarios, although subjective, are and should be based on as many facts as reasonably possible.
The interrelationships between geology, engineering, and economic reality are not arbitrary.
2) A continuation of exploration activities is the logical continuation of historical trends in these
frontier areas. A change to widespread development activities will not occur unless existing cost,
technology, logistics, and environmental challenges are ameliorated and/or overcome.
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3) Inis very unlikely that large fractions of the undiscovered petroleum potential will be discovered
and developed in the foreseeable future. The pace of exploration has been slow in these frontier
areas for many reasons that are not expected to change anytime soon.

4) Our scenarios generated for environmental impact analysis and the technological and
environmental challenges they identify are not likely to influence industry decisions. High risk,
high reward investments are typical of the petroleum business, and the opportunities in the
Beaufort and Chukchi are comparable to elsewhere in the world.

2.4.2. Trans-Alaska Pipeline System (TAPS) Scenario. An important assumption in our scenario
is that TAPS will remain operational as the only oil-export system from northern Alaska to outside
markets. The pipeline has been operating for 30 years, and the license was renewed recently for another
30 years. However, some serious issues will be facing TAPS in the foreseeable future. Widely held
opinions are that the lower limit for profitable operations could be approximately 400,000 bbl per day
(bpd) (depending on oil prices). Throughput rates lower than 300,000 bpd will require more
modifications to the pipeline and pump stations. And physical flow limits for this 48-inch pipeline could
occur at rates below 200,000 bpd. Oil transport from North Slope fields through TAPS has declined from
a peak rate of 2 million bpd in 1988 to a present rate of approximately 750,000 bpd (2007). If this rate of
decline continues, TAPS could reach one or more of the operational limits within the next 20 years.

Production from new fields will provide oil for the pipeline and extend the life of this important
transportation system. Over the past 30 years TAPS has carried 15-25% of annual domestic oil
production to market. If TAPS is shut down, future oil production probably would have to rely on marine
tankers to carry oil to outside markets. This would be a far more costly and operationally problematic
option. For purposes of this analysis, we assume that an oil pipeline (either TAPS in its present form or a
future redesigned pipeline) will continue to carry oil from fields in northern Alaska, including the
Beaufort and Chukchi OCS areas.

2.4.3. Natural Gas Development Scenarios. For analysis purposes, the EIS scenario assumes that
offshore gas production would not occur without infrastructure to export natural gas to market. For
decades, the associated gas produced from North Slope oil fields has been used as fuel in facilities or
reinjected to increase oil recovery. This situation is likely to continue for at least another decade because
no gas transportation project has been approved. There is approximately 35 Tcf of proven gas resources
that could be easily produced when a transportation system is built. In addition, an estimated 200 Tcf of
gas resources could be in undiscovered pools throughout northern Alaska (Houseknecht and Bird, 2005).
The construction of a major gas transportation project would be very costly (up to $30 billion) and no
proposal to-date has overcome the many economic challenges (see Appendix E). Developing new gas
fields also would be very costly (perhaps $1-2 billion for a 1-Tcf gas field). Nonetheless, recent efforts to
promote a gas pipeline project by the State of Alaska and Federal Government could spur renewed
industry interest in gas-related exploration activities. The MMS has decided, for planning purposes, to
include a generic gas development scenario in our analysis.

Appendix E discusses the factors that could influence the characteristics of future gas development in the
Beaufort and Chukchi OCS sale areas. It is important to recognize that seismic survey technologies
cannot definitely distinguish between oil and gas reservoirs. Drilling is the only method to test geologic
prospects for commercial-grade reservoirs and to determine which ones will contain oil and which ones
contain gas. This means that exploration activities cannot select oil pools to drill and avoid gas pools.
Furthermore, oil and gas often occur together. Oil reservoirs commonly contain associated-dissolved gas
and extend upward into gas-bearing zones (gas caps). In this case, both oil and gas would be recovered
by the same facilities. Likewise, gas pools often yield hydrocarbon liquids (condensate), so gas and
condensate would be recovered through the same facilities. Sometimes even the definition of oil or gas is
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difficult because it is a transitional substance (volatile oil with high gas content, wet gas with high
condensate content).

For these reasons, it is more realistic to consider an integrated oil/gas development scenario, where either
oil or gas (or a mixture) is discovered and produced. A way to scale the estimates assumed for the
scenarios is by using a general barrels-of-oil energy equivalent (BOE). For purposes of analysis, we
assume a conversion factor of 1 bbl of oil to 6 Mcf of gas. For example, an oil field containing 1 Bbbl
would be equivalent to a 6 Tcf gas field. Lean crude oil and dry gas are end-members of a spectrum of
potential hydrocarbon compositions. Mixed oil and gas is more likely to occur in nature than these end-
members. We will assume that gas-saturated oil reservoirs contain associated-dissolved gas with a
mixture ratio of 1,000 ft’ per barrel. Likewise, we assume that wet gas reservoirs contain 25 bbl of
condensate per | MMcf of gas.

Oil and gas are end-members of a continuous spectrum of possible hydrocarbon production. For purposes
of analysis, most of the activities and infrastructure are very similar regardless of whether the production
is oil or gas. As such, operations could have the same potential impacts. For instance, seismic surveys
and exploration wells are used to discover either type of field. The same type of platform is likely to be
used for development. Production wells will be drilled by the same equipment. Gas fields usually have
fewer total production wells than corresponding oil fields. Subsea pipeline installation would also be
very similar (probably trenched offshore). The timing of production could be different for associated
reservoirs because gas is typically reinjected to maximize oil recovery. However, we can assume that gas
will eventually be produced and extend the operational life of oil facilities.

Although most oil and gas operations are similar, there is a significant difference between oil and gas
accidents. Gas is more explosive and its associated liquids (condensate) are lighter density and more
volatile. Consequently, spills from gas wells or pipeline accidents would have a relatively short residence
time in the environment and tend not be transported over long distances. In contrast, crude oil spills
would persist longer in the environment and thus potentially cause more impacts.

Although oil development is more likely to occur before gas development because of there is an existing
transportation system (TAPS), we optimistically assume that a gas pipeline will be constructed to carry
future gas production to market by 2018. After reviewing different gas transportation strategies in
Appendix E, we concluded that a large overland pipeline system is a more feasible and likely alternative
than liquefied natural gas export by tankers or other marine transportation strategies. A gas pipeline that
begins operating in a decade or so could be used by new OCS gas fields, because it would take at least 10
years to discover and develop fields in the Beaufort and Chukchi OCS. Although we acknowledge that
other alternatives gas transportation strategies are possible, it is impractical to attempt to analyze all of the
possibilities. Our scenario assumes a gas pipeline system from the North Slope to southern markets
because it has the least impediments associated with engineering, economic and political issues.

2.4.4. Activities for the “Typical” Beaufort Sea Lease Sale (Sales 209 and 217). The total
lifecycle (exploration through production) is estimated to be approximately 30-40 years. The scenarios
discussed are presented in terms of oil development; similar activities would occur for gas development.
To present scenarios for both oil exploration and development and for gas exploration and development
would be redundant. Any activity in the scenario could support either oil or gas exploration and
development. The following scenario covers a range of possible activities from exploration to
development. An extension of the current trends suggests that exploration activities (marine seismic
programs and drilling) are expected in the reasonably foreseeable future. The MMS has scheduled lease
sales in the 2007-2012 5-Year Program, and it is logical to assume that companies will attempt to explore
their new leases. However, commercial development in the OCS represents a departure from historical
trends and is considered as speculative.
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To account for the uncertainties of the scenarios, we bracket the analyses with a “low case” and a “high
case.” However, the analysis within the document addresses the effects of the high case (and therefore
includes the effects of the low case) as the high case would have the greater effects. The “low case” is
defined as one field with 125 MMbbl of oil production. A plausible schedule for exploration and
development activities associated with the low-case is given in Table B-3. The high-case includes three
new fields with a combined production of 500 MMbbl (see Table B-4). Converting these oil volumes to
gas, this would be 750 billion cubic feet (Bcf) (low case) to 3,000 Bef (high case). The low case also
could represent associated gas in oil fields, while the high case also could represent a large gas field. In
terms of potential impacts, additive effects are better represented by a combination of pool number (up to
3) and pool size (up to 250 MMbbl), rather than by four small pools (125 MMbbl each) or one large pool
(500 MMbbl). We assume that the sequence of events for the first “typical sale” (Sale 209) would be
repeated 1 year later after the second sale (Sale 217). However, this does not imply that identical
activities will occur as a result of each sale, only that these general assumptions are reasonable for
purposes of environmental impact analysis. As a result of exploration following these two sales, we
assume that one to six fields ranging in size from 125-500 MMbbl will be discovered and developed,
eventually producing up to 1.0 Bbbl of oil (or 6 Tcf of gas). These optimistic assumptions imply that
there will be no long delays associated with regulatory or legal actions and efficient leasing and
exploration by industry may occur.

The following sections are organized according to the different phases of petroleum activities, starting
with exploration, followed by development and production, and finally abandonment.

2.4.4.1. Exploration Activities. Seismic surveys for exploration could begin prior to the sale and
continue each year through the primary lease term (10 years). These surveys are needed to identify
prospective blocks for bidding in lease sales and to optimize drilling sites on leases acquired in sales.
Seismic surveys could involve both 2D and 3D survey methods. Because approximately 92,000 line-
miles of 2D seismic data were collected in the Beaufort OCS between 1965 and 1997, future seismic
surveys will be mostly 3D surveys focusing on drilling targets. Seismic surveys could occur during the
summer (July-Oct.) using vessels and during winter (Jan.-May) as “hardwater” surveys using vibroseis
methods over landfast ice. Seismic surveys are likely to be more frequent during the earlier phase of
exploration, and later surveys could be less frequent (see Table B-4). Survey operations could be
conducted during each calendar year, with individual surveys focusing on a different prospect or area.
Marine surveys may be split into two phases, one starting early in the summer (July) and finishing in the
late season (Oct.) to accommodate ice conditions in the proposed survey areas. Seismic surveys in the
Beaufort OCS probably would be coordinated with surveys in the Chukchi OCS and could employ the
same vessels. Additional details about seismic survey equipment and methods are given in the seismic-
survey programmatic EIS (USDOI, MMS, 2006a).

With better resolution of the subsurface structure using 3D seismic data, well locations will be proposed.
Prior to drilling exploration wells, site-clearance surveys will examine the area for geologic hazards,
archeological features, and biological populations. High-resolution, low-energy, geophysical surveys and
ancillary studies required for permits to drill will be conducted during the open-water season.

Exploration drilling is assumed to begin in the year after the sale and continue at a rate of one to four
wells per year, which includes dry wells, discovery wells, and delineation wells. Drilling operations are
expected to take between 30-90 days at each well site, depending on the depth to the target formation,
downhole difficulties during drilling, and logging/testing operations. This drilling timeframe does not
include unexpected legal delays. The number of wells resulting from a “typical sale” would range from
8-22 wells (low case and high case). The implied success rate for exploration drilling is 25-33% (1
discovery in 4 wells for the low case; 3 discoveries in 9 wells for the high case). After a discovery is
made, delineation wells will use the same drilling rig and continue over a 2-year period. If exploration
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results in only dry (failed test) wells, the minimum number of future wells is estimated to range from 6-12
wells (31 wells have already been drilled on the Beaufort OCS). As a result of both lease sales (Sales 209
and 217), we estimate that 16-44 wells could be drilled to discover and delineate up to six new fields.

Artificial ice islands grounded on the seabed could be constructed as temporary drilling platforms in
shallow-water sites (up to 10 m [33 ft]) and winter drilling operations will be supported by ice roads over
the landfast ice. It is unlikely that gravel islands will be constructed to drill exploration wells, because
they would be prohibitively expensive. We assume that two mobile drill rigs or vessels would operate in
the arctic OCS during any drilling season. Mobile, bottom-founded platforms (set on the seafloor) could
be used to drill exploration wells in water depths of 10-20 m (33-66 ft) during winter or summer months.
During the summer season (July-Oct.) drillships could be used to drill prospects in water depths of 20 m
or more, and these operations will be supported by icebreakers and supply boats. All drilling activities
will use helicopters to fly crew and light supplies to the offshore vessels and platforms.

2.4.4.2. Discharges from Exploration Wells. Geologic mapping indicates that the prospects likely
to be drilled have reservoir depths ranging from 3,000-15,000 ft in the subsurface. For purposes of
analysis, we assume that the typical exploration well would be 10,000 ft. We assume that authorized
onsite waste discharges from drilling operations will be 100% of the rock cuttings and 20% of the drilling
mud (80% of the drilling mud is reconditioned/reused). For a typical 10,000-ft exploration well, the on-
site discharges would be 125 tons of mud per well (625 tons total with 20% waste) and 825 tons of rock
cuttings. These estimates are in dry weight with 1 ton = 2,000 pounds. The total discharges for all
estimated exploration and delineation wells are given in Table B-2.

Different types of drilling mud could be used in well operations and each would have a different
composition. The type of drilling mud used depends on its availability, the geologic conditions, and the
preferences of the drilling contractor. Several different types of drilling mud are commonly used to drill a
well, and most (80%) of these substances are recycled. We assume that the drilling mud discharged as a
waste product (20% of the total) will be a water-based mud of the generic composition shown below. All
of the more expensive synthetic drilling fluids are assumed to be reconditioned and not discharged. In
any case, all fluid discharges are regulated by several Federal and State agencies so as not to have adverse
environmental consequences.

A typical composition of drilling mud (EPA Type 2, Lignosulfonate Mud) is given as an example of the
composition of discharges at an exploration well site:

Bentonite 6.5%
Lignosulfonate 2.0%
Lignite 1.4%
Caustic 0.7%
Lime 0.3%
Barite 75.0%
Drilled solids 13.0%
Soda ash/Sodium Bicarbonate  0.4%
Cellulose Polymer 0.7%
Seawater/Freshwater as needed

2.4.4.3. Development Activities. For a typical OCS sale in the Beaufort Sea, we assume the
discovery/development of one to four oil fields ranging in size from 125-500 MMbbl (see Table B-2).
Alternately, this scenario could be represented as 750-3,000 Bcf of gas. These oil or gas fields could be
located anywhere in the program area, but it is more likely that smaller fields would be located near
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existing infrastructure and in relatively shallow water. In some cases, the smaller fields could be
developed as satellite pools drilled from existing facilities (Liberty is an example). Other small fields
would require new offshore platforms if drilling technologies cannot successfully exploit the reservoir
from existing developments. Generally, the smaller fields would have shorter subsea pipelines through
shallow water. Large fields are more likely to be discovered in more remote parts of the sale area and
could be in deeper water. Remote locations in the Beaufort OCS have been less explored and are more
likely to hold large untested prospects. Larger area fields could use subsea wells to tap the distal portions
of the pools, and subsea wells would be “tied back” to a central production platform. Large, remote fields
would tend to have longer, larger diameter offshore pipelines, a new coastal facility, and new onshore
pipeline segments to connect to the existing North Slope gathering system. To analyze the effects of
development in different settings, we defined the high case as including three pools (2 small and 1
medium sized). Otherwise, assuming four small pools for a high-case analysis would imply that all of the
pools are nearshore and relatively close to existing infrastructure.

Development scenarios optimistically assume that the first discovery will be made 2 years after Sale 209
(in 2010). The low case scenario (Table B-3) assumes that one field will produce 125 MMbbl of oil. If
there are no long delays associated with regulatory or legal actions, production could start in 2019 (10
years after the sale) and peak at approximately 45,000 bbl/day. Production could last 15 years (until
2033), and then abandonment operations would take 2 years. The high-case scenario (Table B-4)
assumes that three new fields, ranging in size from 125-250 MMbbl, will be discovered between 2011 and
2015. If there are no long delays associated with regulatory or legal actions, oil production from the first
field could start in 2019 (10 years after the lease sale). Production from these three hypothetical fields
could peak at approximately 152,000 bbl/day in 2025 and last until 2038. Abandonment operations
would last 2 years for each development project. The offshore fields would be developed using one
production platform each, but the larger (250 MMbbl) field also could employ subsea wells to recover oil
from the outer edge of the pool. Production platforms in shallow water (<15 m [50 ft]) could be artificial
gravel islands, whereas platforms in water depths of 10-50 m (33-164 ft) will be bottom founded and
design to withstand pack-ice conditions. For deeper water sites (>50 m), subsea wells could be tied back
to the main production platform in shallower water. Using current technology it is feasible to “tie back”
3-phase oil flowlines to the main platform over distances up to approximately 20 mi. Tie-back distances
for subsea gas flowlines could be up to approximately 80 mi.

Production wells include a mix of near-vertical and laterally-extended wells drilled from the platform.
The average reservoir depth is assumed to be 10,000 ft, and the drilled depth of production wells is
assumed to be 13,000 ft. We also assume that one-third of the total wells drilled in an oil field will be
service wells (ratio of producer to injection wells is 2:1). Injection wells are used to dispose of wastes in
the subsurface and for secondary and tertiary recovery strategies (pressure maintenance; reservoir sweep
by fluids). Gas fields are developed with fewer wells, because well-drainage areas are wider and fewer
waster injection wells are needed. For comparison, a reservoir with oil that required 30 wells (20 oil
wells plus 10 injections wells) might only require 6 wells (5 gas wells plus 1 injection well) if it was a gas
pool. A typical 13,000-ft production well will use approximately 860 tons of drilling mud and produce
approximately 1,200 tons of rock cuttings. We assume that 80% of the drilling mud will be recycled
during the multiple-well program, so 172 tons per well will be waste product. Spent drilling mud, rock
cuttings, and formation water will be treated and then disposed of in the subsurface through injection
wells. In some cases, drilling wastes could be transported off-site to facilities for treatment and
subsurface disposal.

The route selection and installation of offshore pipelines will take 1-2 years and could occur either in the
summer open-water season or during winter when the landfast ice has stabilized. New onshore pipeline
sections will take 1 year to complete with construction activities taking place simultaneously with the
offshore pipeline installation. We assume that offshore pipelines will be trenched as a protective measure
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against damage by ice in all water depths <50 m (164 ft). At the coastal landfall, pipelines may be
elevated on short gravel causeways to protect them from shoreline erosion. Onshore oil pipelines will be
elevated at least 2 m on vertical support members (VSM). Onshore gas pipelines will often be buried
because they are more efficient to operate when chilled.

Because there is existing infrastructure on the North Slope, new offshore projects will use processing
facilities and pipeline systems wherever possible. New onshore pipelines will be required to reach the
existing gathering system. Pump (or compression) stations at the landfall will be required to maintain
pressure in the onshore pipeline segments. Depending on the location of the field, a new landfall could be
constructed near Cape Simpson for projects in the western Beaufort with likely overland pipeline
corridors south of Teshekpuk Lake through NPR-A to the Kuparuk field. For projects in the central
Beaufort, the facilities at Milne Point, Northstar, or Endicott could be modified to handle new offshore
production. For developments in the eastern Beaufort a new onshore facility in the Point Thomson area
would be needed to handle oil or gas production from offshore fields. Onshore pipeline sections will take
2-4 years to complete, with construction activities taking place simultaneously with the offshore pipeline
installation. For onshore pipelines, typically both oil and gas pipelines would be elevated on supports, but
large-diameter gas pipelines would be buried in the same corridor.

2.4.4.4. Production Activities. The total lifecycle (exploration through production activities) is
estimated to be approximately 30-40 years, assuming an accelerated pace of discovery and development.
Considering the typical field sizes assumed in the scenario, oil production could last 15-25 years for
individual fields (see Table B-4). Field life could be extended if the platform and wells are used for gas
production after oil reserves are depleted. Later gas production is contingent on the construction of a gas
transportation system from the North Slope and would require the installation of gas-gathering lines
connected to the future export system. Given the current realities about a major gas project and the
abundant proven gas resources near Prudhoe Bay, we do not expect significant gas sales from the
Beaufort OCS until after 2018.

Once an offshore project is constructed, operations largely involve resupply of materials and personnel,
inspection of various systems, and maintenance and repair. Little maintenance and repair work is
expected on the platform itself, but it is likely that processing equipment might be upgraded to remove
bottlenecks in production systems. Well workovers will be made at intervals of 5-10 years to restore flow
rates in production wells. Pipelines will be inspected and cleaned regularly by internal devices (pigs).
Crew changes usually are at weekly intervals.

2.4.4.5. Transportation Activities. Operations at remote locations in the Beaufort Sea would require
transportation of materials, supplies, and personnel by different means, depending on seasonal constraints
and phase of the operations. The general assumptions discussed in this section can be integrated with the

scenario schedule shown in Tables B-3 and B-4 to visualize the full extent of transportation activities.

During exploration seismic surveys, the vessels are largely self contained, so there would be no helicopter
flights to transport personnel, seismic data, and light supplies. As previously discussed, seismic
operations would be about 30 days in the summer open-water season (see Tables B-3 and B-4 for the
number of estimated annual seismic surveys). We assume that the smaller support vessel would make
occasional trips (1 once every 2 weeks) to refuel and resupply (probably at West Dock).

During exploration drilling, operations would be supported by both helicopters and supply vessels.
Helicopters probably would fly from Prudhoe-area base camps at a frequency of one to three flights per
day. Support vessel traffic would be one to three trips per week, also out of the Prudhoe area (West
Dock).
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To support operations in remote parts of the Beaufort OCS, a new shorebase(s) might be needed.
Onshore site surveys and construction would begin after a commercial discovery is made. Heavy
equipment and materials would be moved to the coastal site using barges, aircraft, and perhaps using
winter ice roads. Transportation activities would be more frequent during the construction phase,
beginning about 3 years after the discovery is made and will take another 3 years for completion of the
new facility. During this construction phase, there could be one to two barge trips (probably from either
West Dock) in the summer open-water season. Aircraft (C-130 Hercules or larger) trips could be up to
five per day during peak periods. The overall level of transportation in and out of the shore base would
drop significantly after construction is completed for both the shore base and offshore platform. During
production operations, aircraft generally would be smaller with less frequent flights (2 per day). Ice-road
traffic would be intermittent during the winter months.

Offshore construction (platform and pipeline installation) and development drilling operations would be
supported by both helicopters and supply vessels from the new shore base. Helicopters probably would
fly from the Prudhoe area or the new shore base(s) at a frequency of one to three flights per day during
development operations. Support-vessel traffic would be one to three trips per week from either West
Dock or the new shore base. During normal production operations the frequency of helicopter flights
offshore would remain the same (1-3 per day), but marine traffic would drop to about one trip every 1-2
weeks to the production platform. Marine traffic would occur during the open-water season and possibly
during periods of broken ice with ice-reinforced vessels. Assuming that barges will be used to transport
drilling cutting and spent mud from subsea wells to an onshore disposal facility, we estimate one barge
trip per subsea template (4 wells). This means that there could be two barge trips (during summer) to the
new onshore facility over a period of 6 years.

Produced oil and gas will be transported by subsea pipelines buried in trenches to existing gathering lines.
Oil gathering lines are connected to Pump Station #1 of TAPS. Oil production would be carried by TAPS
across Alaska to the port of Valdez, where it will be loaded on double-hull tankers bound primarily for
U.S. west coast markets. Gas-gathering lines would be connected to a gas treatment facility and then
transported by a new overland pipeline (buried most of its route) across Alaska, through Canada, and
eventually to U.S. markets.

2.4.4.6. Decommissioning Activities. The end of economic life for a field occurs when the income
from production does not cover the costs of operations. Commonly, the economic limit is reached before
all of the oil or gas in a pool is recovered. Typically, only 20-50% of the original oil in place is recovered
(Prudhoe Bay is an exception that will recover over 60%). A typical gas field will yield approximately
60-90% of the original gas in place. When the economic limit is reached, procedures to shut down the
facility will be implemented. In a typical situation, wells will be permanently plugged (with cement) and
wellhead equipment removed. Processing modules will be moved off the platform. Pipelines will be
decommissioned, which involves cleaning the pipeline, plugging both ends, and leaving it in place, buried
in the seabed. The overland pipelines could be used by other oil fields, so they may remain in operation.
Lastly, the platform will be partly disassembled and moved out of the area. The seafloor site will be
restored to some practicable, predevelopment condition. The slope protection on gravel islands will be
removed, and the island will be allowed to erode away over a period of years. Environmental studies will
continue to evaluate the site during and after restoration. The abandonment process could take several
years, with studies continuing for even longer.

There are other options. After the oil reservoir is depleted, the platform could be converted to a gas-
production facility to recover the natural gas reinjected during oil production. This option depends on
whether a future North Slope gas pipeline is built. Conversion of the offshore platform to a gas-
production facility could delay permanent abandonment for several more decades. Another option is that
the platform and pipeline systems could serve as a hub for satellite fields in the surrounding area. As a

Arctic Multiple-Sale Draft EIS 2-31 November 2008



Chapter 2: Alternatives, Mitigation Measures, Issues, and Scenarios

third option, the platform and partially dismantled topside facilities could be used for civilian or military
purposes. Considering the cost of installing these expensive offshore platforms, it is unlikely that
complete abandonment would be a cost-effective option.

2.4.4.7. Reductions in the Scenario for Deferral Areas. A key assumption in resource
assessments is that the entire program area is offered for leasing, and there are no regulatory restrictions
that would preclude activities. However, in most OCS lease sales in Alaska, some parts of the program
area are deferred (not offered) for leasing. Deferring an area eliminates the possibility that commercial
development will occur and also eliminates the associated impacts from development in the deferral area.
The following discussion describes how the development scenario is modified to account for portions of
the program area not included in lease sales.

Petroleum exploration in a frontier area can be characterized by a simple concept: area equals
opportunity. More area open to leasing usually translates into more exploration activities, and more
exploration often translates to more development. However, it is impossible to accurately predict where
the commercial fields will be located, because they are undiscovered. It also is difficult to predict
industry strategies in leasing and exploration. Because oil and gas pools are not uniformly distributed in
nature, a few pools could contain all of the economically recoverable reserves in the sale area. The
remainder of the area could either lack the necessary geology to produce commercially viable fields or
have conditions that would preclude development. Deferrals affecting small portions of the sale area
could cause industry to shift their interest to the parts that are still open to leasing. However, excluding
large or prospective parts of the sale area could discourage leasing altogether.

In any case, removing areas from lease sales (deferrals), to varying extent, would reduce the potential to
make discoveries that could lead to commercial production. There is no precise way to model the
reductions related to deferrals, but it is reasonable to reduce the potential for production by an amount
proportional to the area deferred. For example, if a deferral removes 20% of the sale area, we could
reduce an assumed production volume of 1 Bbbl by 200 MMbbl. However, this volumetric reduction
misrepresents the situation because we are not excluding portions of fields in a deferral area, and
subcommerecial fields will not be developed anyway. Commercially viable fields will be discovered and
developed, or they will not. A probabilistic approach is more realistic, because it defines the chance that
commercial development will occur in the deferral area. In other words, if a deferral area contains 20%
of the overall resource potential in a sale area, then eliminating that deferral will result in a 20% lower
chance that commercial production would occur somewhere in the sale area. The calculation to define the
reduction for deferral areas is basically the same for the volumetric and probabilistic approaches, but the
implications are very different. If commercial fields occur only in the example deferral area, then 100%
of the recoverable oil or gas is lost—not just 20% of the total. Using probabilities to describe the
reduction in commercial potential is conceptually more accurate than citing petroleum volumes that are
often too small to represent commercial real projects.

The probabilistic values we use to describe the deferral areas are called the Commercial Resource
Potential. Previously, this concept was called the Opportunity Index. Although these two terms are
identical, we believe that the current name is more descriptive of the concept. The commercial resource
potential is calculated using data from the current petroleum assessment for these areas (USDOI, MMS,
2006e). The economically recoverable oil and gas resources for each geologic play are reduced by the
fraction of the play area contained in the deferral. The fractional allocations for all plays are summed into
the potential remaining in the sale area. The difference between the total potential (the Proposed Action)
and that remaining is the commercial resource potential lost in the deferral area. The commercial
resource potential associated with the four deferral alternatives are listed in Table B-5.
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From this analysis, the decrease in commercial resource potential associated with the deferral alternatives
ranges from 1-5% of the total potential for the Proposed Action. Removal of all of the deferral areas in
the Beaufort would decrease the potential for commercial development by 12%. This analysis is based on
MMS’ current knowledge of the petroleum geology. New geologic data could change the scenario for a
particular area.

2.4.5. Activities for the “Typical” Chukchi Sea Lease Sales (Sales 212 and 221). The
scenario covers a range of possible activities involving exploration and development. Exploration
activities (marine seismic programs and drilling) are included in the reasonably foreseeable scenario,
because it is logical to assume that companies will attempt to explore their new leases. The 2007-2012 5-
Year Program (USDOI, MMS, 2007c) includes three sales in the Chukchi Sea Planning Area — Chukchi
Sale 193, which was held in February 2008, and the four sales addressed in the EIS. These sales are
likely to initiate exploration activities after a long hiatus. No lease sales had been held in the Chukchi Sea
OCS from 1991 until Chukchi Sale 193 in 2008. Four lease sales were held on different parts of the
Chukchi shelf between 1988 and 1991, but only a small fraction of blocks were leased by industry (483
leases, approximately 5% of the blocks offered). Five exploration wells were drilled in 1989-1991 to test
five large prospects, none of which were listed as discoveries. By 1998, all of the former leases either
expired or were relinquished to the Federal Government. Commercial development in the Chukchi OCS
would represent a departure from historical trends, and estimates of development activity are much more
uncertain. Because lease sales could result in development, we analyze scenarios that also include
development, production and transportation activities.

Industry interest has increased recently for exploration in the Chukchi, partly prompted by high oil and
gas prices and advancements in various engineering technologies that could help overcome the difficult
conditions in this area. The Chukchi OCS is viewed as one of the most petroleum-rich offshore provinces
in the U.S., with geologic plays extending offshore from some of the largest oil and gas fields in North
America on Alaska’s North Slope. The MMS’ 2006 petroleum assessment indicates that the mean
conventionally recoverable oil resource is 15.38 Bbbl with a 5% chance of 40.08 Bbbl (USDOI, MMS,
2006e). The mean undiscovered gas resources total 76.77 Tcf with a 5% chance of 209.53 Tcf. Most
government and industry experts agree that this province could hold large oil and gas fields comparable to
any frontier area in the world. Although there are exciting exploration opportunities that could lead to
commercial development, development is not expected for at least a decade.

The scenario for the Chukchi Sea Planning Area includes the discovery and development of the first
offshore oil field in the Chukchi Sea OCS, where a 1-Bbbl oil field would be the first stand-alone
commercial project (see Table B-6). The analysis of impacts associated with this 1-Bbbl field is covered
in the Sale 193 EIS (USDOI, MMS, 2007d). No development in the Chukchi OCS is expected until the
anchor field is discovered and developed. After this first large field is discovered and developed, it would
provide the infrastructure to support subsequent developments. This assumption is reflected in our
estimates for “typical sales” in the Chukchi Sea. The scenario is contingent on the successful
development of the first anchor field that, in turn, assumes that all technical and regulatory hurdles can be
overcome in this frontier area. We assume that the typical sale scenario for Sale 212 would be repeated 2
years later for Sale 221. However, we do not imply that identical activities will occur after each sale, only
that the assumptions for a “typical sale” are reasonable for purposes of environmental impact analysis. In
contrast to the Chukchi Sea, prospects the Beaufort Sea are closer to shore and existing infrastructure, so
an offshore anchor field is not required (the anchor field for the North Slope is the Prudhoe Bay field).

Natural gas discoveries could be developed when a transportation system is constructed and has available
capacity for new gas supplies from the Chukchi. There is no gas-export system from northern Alaska at
the present time, and none is expected for at least a decade. Any gas production from the Chukchi would
be prohibitively expensive, unless several large gas fields were discovered to support the cost of new
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infrastructure. We assume that a key part of this infrastructure would be an overland gas pipeline across
NPRA to the Prudhoe Bay area. Without gas pipelines to market, associated gas recovered with oil
production will be used as fuel for facilities and reinjected to increase oil recovery. Even if a gas pipeline
to market is constructed, associated gas in oil fields would not be available for export until oil fields are
depleted. Oil production from the Chukchi is assumed to cross NPRA as an elevated pipeline connected
to the existing TAPS pipeline and tankers routes to U.S. west coast markets. A large-diameter gas
pipeline across NPRA would be chilled and buried in the same pipeline corridor.

2.4.5.1. Exploration Activities. Seismic surveys for exploration are likely to begin before a
scheduled lease sale and could continue each year through the primary lease term (10 years). This work
is needed to identify prospective blocks for bidding in lease sales and to optimize drilling sites on tracts
acquired in lease sales. Seismic surveys will involve both 2D and 3D survey methods. Approximately
80,000 line-miles of 2D seismic data were collected in the Chukchi OCS between 1970 and 1990, and
subsequent seismic surveys (2006 and later) are likely to be 3D surveys. Future marine seismic surveys
could occur during the summer (July-Nov.). Seismic surveys are likely to be more frequent in the early
years following a lease sale and then taper off through the later part of the 10-years primary lease term.
Survey operations could be conducted during each calendar year, with individual surveys focusing on a
different prospect or area. Marine surveys may be split into two phases, one starting early in the summer
(July) and finishing in the late season (Nov.) to accommodate ice conditions in the proposed survey areas.
Seismic surveys in the Beaufort OCS will probably be coordinated with surveys in the Chukchi OCS and
could employ the same vessels. Additional details about seismic survey equipment and methods are
given in the seismic-survey programmatic EIS (MMS, 2006a).

With better resolution of the subsurface structure using 3D seismic data, well locations will be proposed.
Prior to drilling exploration wells, site-clearance surveys will examine the area for geologic hazards,
archeological features, and biological populations. High-resolution geophysical surveys and ancillary
studies required for permits to drill will be conducted during the open-water season.

Exploration drilling is assumed to begin in the year after Sale 212 (in 2010) and continue at an average
rate of one to two wells per year completed by one drilling rig during the summer open-water season
(July-Nov.). Some years could experience twice this activity level (2-4 wells by 2 independent drilling
rigs) when the scenarios for Sale 193, Sales 212 and Sale 221 overlap. Drilling operations are expected to
be 30-90 days at each well site, depending on the depth to the target formation, downhole difficulties
during drilling, and logging/testing operations. This drilling timeframe does not include unexpected
regulatory or legal delays. The total number of exploration wells for “typical sales” would range from 8-
14 wells (low case and high case), including dry wells, discovery wells, and delineation wells. The
implied success rate for exploration drilling is 25-33% (1 discovery in 4 wells for the low case; 2
discoveries in 6 wells for the high case). After a discovery is made, delineation wells will use the same
drilling rig and continue over the next several years. If exploration results in only dry (failed test) wells,
the minimum number of future wells would be nine wells. Five exploration wells have already been
drilled in the Chukchi program area, and the drilling as a result of the next Chukchi lease sales (Sales 212
and 221) could include 26-38 more wells to discover and delineate up to five new fields.

Considering water depth and the remoteness of this area, drilling operations are likely to employ drillships
or ice-strengthened jack-up rigs with icebreaker support vessels. Water depths greater than 100 ft and
possible pack-ice incursions during the open-water season will preclude the use of bottom-founded
drilling platforms in deeper water. Using drillships allows the operator to temporarily move off the drill
site, if sea or ice conditions require it, and the suspended well is controlled by so-called blowout-
prevention equipment installed on wellheads on the seabed. These operations will be supported by
icebreakers and supply boats. All drilling activities will use helicopters to fly crew and light supplies to
the offshore vessels and platforms.
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2.4.5.2. Discharges from Exploration Wells. The following discussion is the same as provided
above for exploration drilling in the Beaufort Sea. Geologic mapping indicates that the prospects likely to
be drilled have reservoir depths ranging from 3,000-15,000 ft in the subsurface. For purposes of analysis,
we assume that the typical exploration well would be 10,000 ft. We assume that authorized onsite waste
discharges from drilling operations will be 100% of the rock cuttings and 20% of the drilling mud (80%
of the drilling mud is reconditioned/reused). For a typical 10,000-ft exploration well, the on-site
discharges would be 125 tons of mud per well (625 tons total with 20% waste) and 825 tons of rock
cuttings. These estimates are in dry weight with 1 ton = 2000 pounds. The total discharges for all
estimated exploration and delineation wells are given in Table B-2.

Different types of drilling mud could be used in well operations, and each could have a different
composition. The type of drilling mud used depends on its availability, the geologic conditions, and the
preferences of the drilling contractor. Several different types of drilling mud are commonly used to drill a
well, and most (80%) of these substances are recycled. We assume that the drilling mud that is
discharged as a waste product (20% of the total) will be a water-based mud of the generic composition
shown below. All of the expensive synthetic drilling fluids are assumed to be reconditioned and not
discharged. In any case, all fluid discharges are regulated by several Federal and State agencies so as not
to have adverse environmental consequences.

A typical composition of drilling mud (EPA Type 2, Lignosulfonate Mud) is given as an example of the
composition of discharges at an exploration well site in Section 2.4.4.2 above).

2.4.5.3. Development Activities. When a large oil or gas discovery is made and defined by
delineation wells, several project designs will be considered as alternatives. Because we have no
knowledge of the site-specific conditions, we can offer only a general description of a possible future
project and a hypothetical timeline for development.

Water depth and sea conditions are the two main factors in selecting a platform type. Because the
continental shelf is relatively deep in the Chukchi (mostly deeper than 100 ft) and affected by ice
movements most of the year, a large bottom-founded platform is likely be used as a central facility. The
platform would hold one to two drilling rigs, production and service (injection) wells, processing
equipment, fuel- and production-storage capacity, and quarters for personnel. Although bottom-founded
platforms have been used in high-latitude settings worldwide, no platform is has operated in
environmental conditions equivalent to the Chukchi shelf. Conceptual designs have been proposed that
are typically circular in cross-section with wide bases and constructed out of steel or concrete. The
platform could be constructed in several component sections, which would be transported to the site and
then mated together. The seafloor is expected to be relatively firm, so a prepared berm may not be
required. The platform base is pinned to the seafloor and stabilized by its wide base, anchoring system,
and ballast in cavities in the concrete structure to resist ice forces.

Because of limited topside space on the platform and widespread area of the oil pool, up to half of the
total production wells could be subsea wells. The subsea wells would be completed in templates (4 per
template) and production would be gathered to the central platform by flowlines (10 inches or more in
diameter). Subsea well templates would be located within about 15 mi from the central platform.
Pending the information collected by site-specific surveys, the subsea equipment and pipelines could be
installed below the seafloor surface for protection against possible deep-keeled ice masses. Drilling on
the platform would occur year-round, while subsea wells would be drilled by drillships during the
summer open-water season.
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A 3-phase production slurry (oil, gas, water) will be gathered on the central platform where gas and
produced water will be separated and reinjected into the subsurface. Gas production also will be gathered
to the central platform for treatment. Associated and solution gas recovered with oil production will be
used as fuel for the facility or reinjected into the main reservoir to increase oil recovery. Subsea
technology has advanced to where separation could be made by equipment on the seabed, so dual
flowlines could include oil/gas mixture and produced water. This strategy would minimize problems with
in-line hydrates, leak detection, and processing bottlenecks on the central platform. Shallow disposal
wells will handle wastewater and treated well cuttings for on-platform wells. Drilling cuttings and mud
wastes from subsea wells could be barged to an onshore treatment and disposal facility at the shore base.

Installation of all subsea pipelines will occur during summer open-water seasons and operations would
occur during the same timeframe as the platform construction and installation. The subsea pipelines will
be different sizes depending on production rates, distances, and the general development strategy.
Flowlines from subsea well templates to a host platform are assumed to be 10 inches or smaller in
diameter to carry up to 45,000 bbl/day and could be up to 20 mi long. Gathering lines from satellite
platforms could be 12-18 inches in diameter to carry up to 150,000 bbl/day and could be up to 50 mi long.
The main oil pipeline to the landfall will be 20 inches in diameter or larger to handle production rates
ranging up to 300,000 bbl/day. The offshore pipeline run 30-150 mi between the offshore platform and
landfall and will be trenched in the seafloor as a protective measure against damage by floating ice
masses. Gas pipelines for production volumes will be approximately the same size as those assumed for
oil, but gas is a lower density substance and BOE volumes will be lower. Gas flowlines (up to 10 inches)
could carry about 70 MMcf per day; gathering lines (up to 18 inches) will carry about 480 MMcf/day; the
main lines (>20 inches) would carry over 600 MMcf/day.

At the coast, a new facility will be constructed to support the offshore operations and will also serve as
the first pump station for the overland pipeline. A likely location for the shore base would be between Icy
Cape and Point Belcher, near Wainwright. The overland pipelines to the Prudhoe Bay area (TAPS and
the new gas pipeline), or a nearer gathering point will require coordination by BLM and oil field operators
in NPR-A. In contrast to offshore pipelines, new onshore pipelines will be installed during winter
months. Various oil pipeline and communication lines will be installed on vertical supports above the
tundra in a corridor stretching eastward up to 300 mi to connect to the North Slope gathering system. The
chilled, high-pressure gas pipeline would be buried along the same corridor. Pump (or compression)
stations required along the onshore corridor are likely to be co-located with fields. The overland oil
pipeline is likely to be 24-36 inches in diameter to handle flow rates >300,000 bbl/day. We assume that
the 48-inch TAPS pipeline will transport oil from the North Slope and double-hulled marine tankers will
carry oil from the Port of Valdez to markets on the west coast. A large overland gas pipeline (perhaps
carrying 1 Bef/day) would be 24-26 inches. Condensate liquids entrained in this 1 Bcf/day dense-phase
pipeline would amount to 25,000 bbl/day.

An approximate timeframe for the scenarios is given in Tables B-6. The time from leasing to production
startup is expected to be 10-15 years. We assume that the commercial discoveries will be made within 5
years after the lease sale, because the most attractive prospects likely will be tested first. After discovery,
delineation drilling and project feasibility studies several years, followed by permitting which might
include an EIS on proposed development activities. When the project is approved, the design, fabrication
and installation of the facilities take another 4-5 years. Offshore and onshore pipeline permitting and
construction would occur simultaneously (albeit in different seasons; open water versus winter) with the
overall offshore work. Drilling of subsea wells could start before platform installation to allow a quicker
ramp up of production. A new shore base would be constructed to support the first (anchor) field and
then serve as the pipeline landfall.
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2.4.5.4. Production Activities. The lifecycle for production depends on the size of the field and
development strategies but, in a typical field, oil production would last 15-25 years. When the oil
resources are depleted, the platform and wells could be used for gas production, if a gas export system is
built from the North Slope. This could extend field life another 20 years. However, the earliest that a
gas-export pipeline could be operational is approximately 2018, with at least 10 years of available gas
production from existing infrastructure on the North Slope. Gas production from the Chukchi is may not
reach market before 2028.

Once the offshore project is constructed, operations largely involve resupply of materials and personnel,
inspection of various systems, and maintenance and repair. Little maintenance and repair work is
expected on the platform itself, but it is likely that processing equipment might be upgraded to remove
bottlenecks in production systems. Well workovers will be made at intervals of 5-10 years to restore flow
rates in production wells. Pipelines will be inspected and cleaned regularly by internal devices (pigs).
Crew changes are usually at weekly intervals.

2.4.5.5. Transportation Activities. Operations at remote locations in the Chukchi lease sale area
would require transportation of materials, supplies, and personnel by different means, depending on
seasonal constraints and phase of the operations. The general assumptions discussed in this section can
be integrated with the scenario schedules provided to determine the full extent of transportation activities.

During exploration seismic surveys, the vessels are largely self contained, so there would be a minimum
amount of helicopter flights (assume 1 per day) to transport personnel, seismic data, and light supplies.
As previously discussed, seismic-survey operations may occur throughout the entire open-water season
(e.g., July-Oct.); however, the actual amount of time an individual operation actively collects seismic-
survey data (i.e., the airguns are operating) during the open-water season would depend on weather and
ice conditions and the operability of its equipment. We assume that the smaller support vessel would
make occasional trips (1 once every 2 weeks) to refuel and resupply from several possible locations
(Kotzebue, Barrow, or West Dock).

During exploration drilling, operations would be supported by both helicopters and supply vessels.
Helicopters probably would fly from Barrow at a frequency of one to three flights per day. Support-
vessel traffic would be one to three trips per week, also out of Barrow. For exploration drilling operations
that occur after a new shore base is established near Point Belcher, both helicopter and vessel traffic
would be out of either Barrow or the new shore base. Therefore, an exploration staging area to support
exploration operations will exist followed if development occurs, by a new shore base; but not necessarily
in the same footprint.

Construction of a new shore base would begin after a commercial discovery is made. Heavy equipment
and materials would be moved to the coastal site using barges, aircraft, and perhaps winter ice roads.
Transportation activities would be more frequent during the construction phase, beginning about 3 years
after the discovery is made, and will take another 3 years for completion of the new facility. During this
construction phase, there could be one to two barge trips (probably from either West Dock or Nome) in
the summer open-water season. Aircraft (C-130 Hercules or larger) trips could be up to five per day
during peak periods. The overall level of transportation in and out of the shore base would drop
significantly after construction is completed for both the shore base and offshore platform. During
production operations, aircraft generally would be smaller with less frequent flights (2 per day). Ice-road
traffic would be intermittent during the winter months.

Offshore construction (platform and pipeline installation) and development drilling operations would be
supported by both helicopters and supply vessels from the new shore base. Helicopters probably would
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fly from either Barrow or the new shore base at a frequency of one to three flights per day during
development operations. Support-vessel traffic would be one to three trips per week from either Barrow
of the new shore base. During normal production operations, the frequency of helicopter flights offshore
would remain the same (1-3 per day) and marine traffic would drop to about one trip every 1-2 weeks to
the production platform. Marine traffic would occur during the open-water season (July-Nov.) and
possibly during periods of broken ice with icebreaker-support vessels. Assuming that barges will be used
to transport drilling cutting and spent mud from subsea wells to an onshore disposal facility, we estimate
one barge trip per subsea template (4 wells). This means that there could be two barge trips per year
during summer to the new onshore facility over a period of 6 years for each development requiring subsea
wells.

2.4.5.6. Decommissioning Activities. The end of the economic life of a field occurs when income
from production does not cover operating and transportation expenses. In a typical situation, wells will be
permanently plugged (with cement) and wellhead equipment removed. Processing modules will be
moved off the platform. Pipelines will be decommissioned, which involves cleaning the pipeline,
plugging both ends, and leaving it in place, buried in the seabed. The overland pipeline is likely to be
used by other oil fields in the NPR-A, so it will remain in operation. Lastly, the platform will be
disassembled and removed from the area, and the seafloor site will be restored to some practicable,
predevelopment condition. Environmental studies will continue to evaluate the site during and after
restoration. Abandonment could take several years, with studies continuing for longer. The overall
lifecycle from leasing through abandonment of all fields in our scenario is expected to be <50 years.

Other options are possible. After the oil reservoir is depleted, the platform could be converted to a gas-
production facility to recover the gas that was reinjected during oil production. This scenario will not
occur unless a gas-export system is constructed. Conversion of the offshore platform to a gas-production
facility could delay permanent abandonment for several more decades. Another option is that the
platform and pipeline systems could serve as a hub for younger satellite fields in the surrounding area. As
a third option, the platform and partially dismantled topside facilities could be used for civilian or military
purposes. For each option, abandonment activities would be delayed for decades. Considering the cost of
installing this infrastructure (multibillion dollars), it is unlikely that complete abandonment would be a
cost-effective alternative.

2.4.5.7. Reductions in the Scenario for Deferral Areas. A key assumption in resource
assessments is that the entire program area is offered for leasing, and there are no regulatory restrictions
that would preclude activities. However, in most OCS lease sales in Alaska some parts of the program
area are deferred (not offered) for leasing. Deferring an area eliminates the possibility that commercial
development will occur and also eliminates the associated impacts from development in the deferral area.
The methodology used to account for leasing deferrals has been discussed previously. The commercial
resource potential estimated for the three Chukchi deferral alternatives is listed in Table B-7.

From this analysis, the decrease in commercial resource potential associated with the deferral alternatives
ranges from 0-17% of the total potential for the Proposed Action. Removal of all of the deferral areas in
the Chukchi would decrease the potential for commercial development by 21% (note that Alternatives 3
and 4 overlap, and there is no commercial potential associated with Alternative 6). This analysis is based
on MMS’ current knowledge of the petroleum geology. New geologic data could change the scenario for
a particular area.

2.4.6. Ancillary Activities. Ancillary activities means those necessary oil and gas activities
conducted by a leaseholder on MMS-issued leases for the purposes of obtaining data and information for
their EP or DPP (30 CFR Part 250, Oil and Gas and Sulphur Operations in the Outer Continental Shelf,
Subpart B-Plans and Information, Final Rule: FR Vol. 70, No. 167, dated August 30, 2005, § 250.105
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Definitions). The regulations at 30 CFR 250.209 state that ancillary activities must comply with the
performance standards listed in 30 CFR 250.202(d) and (e); the regulations at 30 CFR 250.202(d) and (e)
state that proposed activities shall be conducted in a manner that does not unreasonably interfere with
other uses of the OCS and does not cause undue of serious harm to the human environment. Lessee and
operators must provide a written notification to MMS 30 calendar days in advance of and receive
authorization from MMS before commencing ancillary activities.

Ancillary activities can occur before or after an EP or DPP is submitted by a lessee or operator to MMS
for a technical and NEPA review and approval. Because ancillary activities are categorically excluded, as
defined by 516 Departmental Manual (DM) Chapter 15 (516 DM 15), they receive a categorical exclusion
review (CER) according to MMS policy (MMS Policy and Guidelines for Categorical Exclusion Reviews
and Environmental Assessments, dated February 14, 1997). A categorical exclusion is, by definition, “a
category of actions which do not individually or cumulatively have a significant effect on the human
environment...and for which, therefore, neither an environmental assessment (EA) nor an environmental
impact statement (EIS) is required” (reference 40 CFR 1508.4). The concept of categorical exclusions
was created by the CEQ to reduce the amount of unnecessary paperwork and delay associated with NEPA
compliance (reference 40 CFR 1500.4(p) and 1500.4(k)).

The objective of the ancillary activities CER is to determine whether the activities meet any of the
extraordinary circumstances, as defined in 516 DM 2 Appendix 2, and if an EA must be prepared. It also
is MMS policy that if warranted, mitigation measures be included in the CER to further avoid or
minimize possible adverse environmental effects of the Proposed Actions

2.4.6.1. Description of Ancillary Activities. This section describes the various ancillary activities-
related techniques likely used by operators in Beaufort and Chukchi seas OCS. The descriptions are not
intended to be a comprehensive analysis of all techniques; instead, we provide fundamental details of
various techniques and methods. Such details serve as a basis for assessing the environmental impact of
these operations (i.e., identification of impact-producing factors or agents, determination of impact level;
see Chapter 4, Environmental Consequences). Particular attention is paid to seismic techniques and
especially the role of seismic sources (e.g., airguns), as this issue was identified during the scoping
process as an environmental concern.

Ancillary activities include (30 CFR §250.207):
e geological and geophysical (G&G) exploration and development G&G activities;
0 G&G explorations mean those G&G surveys on a lease that use seismic reflection,
seismic refraction, magnetic, gravity, gas sniffers, coring, or other systems to detect or
imply the presence of oil, gas, or sulphur in commercial quantities. Development G&G
activities means those G&G and related data-gathering activities on a lease conducted
after the discovery of oil, gas, or sulphur in paying quantities.
e geological and high-resolution geophysical, geotechnical, archaeological, biological, physical
oceanographic, meteorological, socioeconomic, or other surveys; or
o studies that model potential oil and hazardous substance spills, drilling muds and cutting
discharges, projected air emissions, or potential hydrogen sulfide releases.

The MMS requires complete site-clearance and shallow-hazards surveys prior to drilling exploration
wells (30 CFR §250.214). Shallow-hazards and site-clearance surveys involve geophysical data
collection and interpretation to identify and characterize any potentially hazardous conditions at or below
the seafloor. They also identify potential benthic biological communities (or habitats) and archaeological
resources in support of review and mitigation measures for OCS exploration and development plans.
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These data are vital not only when planning for the design and construction of a facility, but also to ensure
that all associated activities are safely completed.

Shallow-hazards and site-clearance surveys use various geophysical systems (e.g., seafloor imaging,
water-depth measurements, and high-resolution seismic profiling) designed to identify and map hazards
and collect other types of oceanographic data. Most basic components of a geophysical system include a
sound source to emit acoustic impulse or pressure waves; a hydrophone or receiver that receives and
interprets the acoustic signal; and a recorder/processor that documents the data.

High-resolution systems provide an image of the seafloor and below-seafloor conditions without physical
disturbance of the seafloor. A typical high-resolution seismic survey operation consists of a ship towing
an airgun and a streamer cable with a tail buoy. The ship travels at 3-3.5 knots and the airgun fires every
12.5 meters (or about every 7-8 seconds). Surveys usually cover one lease block, which is 4.8 km on a
side. A ship steams in one direction for about an hour, then turns around and surveys the next track.
Other acoustic sound sources used in high-resolution seismic profiling include “chirp” and “boomer”
systems. Mitigation and other measures for seismic surveys are presented in Appendix K.

Vertical seismic-profile surveys correlate geologic data to seismic data. Receivers on vertical cables are
lowered into a borehole by a crane suspended from a rig. A single workboat fires an airgun/airgun array
and the receivers pick up the generated sound.

Other methods used to conduct ancillary activities include deep-tow side-scan surveys, electromagnetic
surveys, remote-sensing surveys, and geological/geochemical sampling.

Side-scan sonar is a sideward-looking, two-channel, narrow-beam instrument that emits a sound pulse and
listens for its return. The sound energy transmitted is in the shape of a cone that sweeps the seafloor. A
2D image results in a detailed representation of the seafloor and any features or objects on it. The sonar
can be either hull mounted or towed behind the vessel.

Electromagnetic surveys do not induce electrical currents into the earth but instead, a receiver device
detects the natural electrical and magnetic fields present in the earth. Echo sounders measure the time it
takes for sound to travel from a transducer, to the seafloor, and back to a receiver. The travel time is
converted to a depth value by multiplying it by the sound velocity of the water column. Echo sounders
generally are mounted to the ship’s hull or on a side-mounted pole.

Geological/geochemical surveys involve collecting bottom samples to obtain physical and chemical data
on surface sediments. Sediment samples typically are collected using a gravity/piston corer, grab
sampler, or dredge sampler. Shallow coring, using a conventional rotary drilling from a boat or drilling
barge, is another method used to collect physical and chemical data on surface sediments.

2.4.6.2. Potential Effect-Producing Factors Associated with Ancillary Activities. The
potential impact-producing factors associated with ancillary activities also are associated with other OCS
activities, the analysis of which is in this document (Chapter 4, Environmental Consequences).
Disturbances from ancillary activities on the marine environment may occur from noise, vessel and air
traffic, and bottom disturbance. Noise would be generated from ship-borne electronic equipment and
routine operations/activities. Vessel and air traffic potentially could disturb wildlife. Bottom sampling
would disturb marine sediments and bottom-dwelling organisms. However, the potential effects of
ancillary activities are expected to be short term and localized. Because ancillary activities are categorical
exclusion, they, by definition, “...do not individually or cumulatively have a significant effect on the
human environment...and for which, therefore, neither an EA nor an environmental impact statement is
required” (reference 40 CFR 1508.4).
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2.5. Summary of Impact Conclusions for the Alternatives.

The EIS evaluates the potential direct and indirect impacts, as well as the contribution to cumulative
impacts, of the Proposed Action, a no-action alterative, and four deferral alternatives for sales in the
Beaufort Sea OCS and Chukchi Sea OCS scheduled the 2007-2012 5-Year Program. Summaries of the
findings of the impacts analyses are provided in the tables below.
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Summary of Impact Conclusions for the Alternatives in the Beaufort Sea Planning Area

Resource

Alternative 1
Beaufort Sea
No Lease Sale

Alternative 2
Beaufort Sea
Proposed Action

Alternative 3
Beaufort Sea
Barrow
Deferral

Alternative 4

Beaufort Sea

Cross Island
Deferral

Alternative 5
Beaufort Sea
Eastern
Deferral

Alternative 6
Beaufort Sea
Deepwater
Deferral

Water Quality

Direct/Indirect: There would
be no direct or indirect effects
to water quality from
Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect: The direct impacts of
Alternative 2 are minor locally and negligible
regionally.

Incremental Contribution of the Alternative to
Cumulative Effects: Negligible

The activities associated with petroleum
exploitation resulting from proposed Sales 209
and/or 217 would be unlikely to have any
substantial effects on water quality.

Small oil spills would not have degradational
effects on the overall water quality of the
Beaufort Sea.

Drilling muds and cuttings and other
discharges associated with exploration drilling
would have little effect on the overall water
quality of the Beaufort Sea.

Produced waters from a production platform
likely would be injected into underlying
formations. Even if discharged, produced
waters would not be expected to degrade the
quality of Beaufort Sea water.

Overall, any effects on water quality from the
proposed lease sales would be temporary due
to dilution. The level of impact on water
quality would be minor locally and negligible
regionally, due to the requirements of EPA
and State of Alaska water quality criteria.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Air Quality

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect Effects: Air emissions from
OCS activities resulting from Beaufort Sea
Lease Sale 209 or 217 would be subject to
EPA and ADEC emission control standards
and would have to meet the PSD Class II and
the NAAQS. There would be an increase in
the level of criteria pollutants, with the highest
level within a few hundred meters of the
emission source. Pollutants regulated under

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.
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PSD would consume a certain portion of the
Class II increment, but the area affected would
be localized and the maximum allowable
increment would not be exceeded. Pollutant
concentrations would fall off with distance,
and onshore impacts would be significantly
lower. One can reasonably conclude that the
release of criteria pollutants would remain
well within PSD limits and NAAQS.
Consequently, the air quality impacts would
be low.

Incremental Contribution of the Alternative to
Cumulative Effects: Negligible.

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Lower Trophics

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect Effects: The effects of
foreseeable, mitigated operations would be
minor.

Unknown kelp communities that are disturbed
by OBC during additional seismic surveys
would recolonize boulders and other hard
substrate within a decade, but if the
disturbance affects the few long-term research
sites (e.g., Dive Site 11 in the Stefansson
Sound Boulder Patch), the consequences
would be irreversible for the research.

Disturbance would be caused by additional
bottom-founded platforms, drilling islands,
and especially buried pipelines, affecting up to
a thousand acres (404 hectares) of typical
benthic organisms on the inner Beaufort shelf.
The benthic organisms likely would
recolonize most of the disturbed areas within a
decade, similar to the slow recolonization of
ice gouges.

We conclude above that the level of direct and
indirect effects of foreseeable operations on
lower trophic-level organisms would be
minor.

Incremental Contribution of the Alternative to
Cumulative Effects: Minor

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.
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Fish Resources

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect Effects: There are no direct
effects. Indirect effects include effects of
vessel traffic, habitat loss and exploration and
production noise. The effect of seismic noise
would have a minor level of effect. Other
effects would be legligible.

Incremental Contribution of the Alternative to
Cumulative Effects: The effect of seismic
noise would have a minor level of effect.
Effects to fish resources from oil and gas
infrastructure will continue to have a
negligible to minor level of effect.

Similar effects
as Alternative 2.

Similar effects
as Alternative 2.

Similar effects
as Alternative 2.

Similar effects
as Alternative 2.

Essential Fish

Direct/Indirect Effects: There

Direct/Indirect Effects: We determined that

Similar effects

Similar effects

Similar effects

Similar effects

Habitat are no direct or indirect the direct and indirect effects of implementing | as Alternative 2. | as Alternative 2. | as Alternative 2. | as Alternative 2.
effects from Alternative 1. this alternative would have no more than
minor level of effect on EFH in the Beaufort
Incremental Contribution of Sea.
the Alternative to Cumulative
Effects: No incremental Incremental Contribution of the Alternative to
contribution to cumulative Cumulative Effects: A negligible to minor
effects. level of effect for seismic survey and other
exploration activities, a moderate level of
effect from potential future, speculative
production development depending on
location and other specific (currently
unknown) details.
ESA-Listed Whales Whales Whales Whales Whales Whales
Marine Direct/Indirect Effects: No Direct/Indirect Effects: Similar effects Similar effects Similar effects Similar effects
Mammals direct or indirect effects to Alternative 2 would result in negligible to to, or no to, or no to, or no to, or no
bowhead, fin, or humpback minor direct, indirect and cumulative effects to | substantial substantial substantial substantial
whales or their habitats from ESA-listed bowhead and humpback whales change in, change in, change in, change in effects

Alternative 1

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

and negligible effects on ESA-listed fin
whales in the Proposed Action area.

Incremental Contribution of the Alternative to
Cumulative Effects: Direct and indirect
effects of this alternative combined with the
cumulative effects of Alternative 1 (No Lease
Sale) result in cumulative effects from
negligible to minor.

Polar Bear

effects from
Alternative 2.

effects from
Alternative 2.

effects from
Alternative 2.

from Alternative
2.
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Polar Bear

Direct/Indirect: No direct or
indirect impacts to polar bears
from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect Effects:

The temporary displacement of some polar
bears from preferred habitats is anticipated as
a result of routine exploration activities.
Chronic disturbance or displacement can have
moderate effects over time. Mitigation
measures currently are expected to moderate
potential effects to polar bears. These
measures may include conducting den surveys
prior to the onset of industrial activities,
avoiding dens by a prescribed distance and
hazing bears away from ongoing activities.
Mitigation will be determined on a case by
case basis through consultation with FWS.
Disturbance in or displacement from
important habitats from exploration activities
are anticipated to be temporary effects and to
have only minor effects on the fitness or
survival of individual bears.

Development and production activities could
result from leases offered under the proposed
lease sales, although production would not
take place unless another commercially viable
discovery is made in the OCS. Production is
not considered reasonably foreseeable from
these lease sales at this time, but effects from a
production project are analyzed to determine
the anticipated effects on the polar bear
population, if such a discovery is made and
proposed for development in the more distant
future.

The primary impacts to polar bears from
production-related activities include habitat
losses due to construction of
development/production facilities, pipelines
and the associated infrastructure; and the
potential for oil spills. Potential habitat losses
on barrier islands and along the coast could
displace polar bears from denning areas that
appear to be increasing in importance.
Fischbach, Amstrup, and Douglas (2007) have
found that more dens are being located
onshore than on sea ice (a shift from 40% to

Polar Bear
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Polar Bear
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Polar Bear
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Polar Bear:
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.
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60% of dens located onshore). Long-term
displacement from preferred denning and
feeding habitats could have adverse effects
and result in a major impact to the polar bear
population. Direct mortality of polar bears
from production activities, including habitat
loss and hypothetical spills, are not expected,
but could represent a major level of effect.

Incremental Contribution of the Alternative to
Cumulative Effects: The proposed action, if
properly mitigated, likely would result in
minor effects on the overall level of impacts to
polar bear populations and is not likely to
adversely affect polar bears.

ESA-Listed Direct/Indirect Effects: No Direct/Indirect Effects: We determined that Similar effects Similar effects Similar effects Similar effects
Birds direct or indirect effects from | there would likely be few direct or indirect to, or no to, or no to, or no to, or no
Alternative 1. effects if the lease sales were conducted: there | substantial substantial substantial substantial
would be a negligible level of effect from change in, change in, change in, change in effects
Incremental Contribution of vessel presence and noise, aircraft presence effects from effects from effects from from Alternative
the Alternative to Cumulative | and noise, seismic airgun noise, petroleum Alternative 2. Alternative 2. Alternative 2. 2.
Effects: No incremental spills, increased bird predator populations,
contribution to cumulative subsistence hunting, habitat loss, and a
effects. continued minor level of effect from collisions
with structures.
Incremental Contribution of the Alternative to
Cumulative Effects: The MMS considers the
level of incidental take during exploration
activities to be an unavoidable but a minor
level of effect to spectacled eiders. No
population-level of effect to Steller’s and
Spectacled eiders is anticipated.
Selecting Alternative 2 will have a negligible
level of effect on any Kittlitz’s murrelets in
the Beaufort Sea.
Marine and Direct/Indirect Effects: No Direct/Indirect: There would be a negligible Similar effects Similar effects Similar effects Similar effects
Coastal Birds direct or indirect effects from | level of effect from vessel presence and noise, | to, or no to, or no to, or no to, or no
Alternative 1. aircraft presence and noise, seismic airgun substantial substantial substantial substantial
noise, petroleum spills, increased bird predator | change in, change in, change in, change in effects

Incremental Contribution of
the Alternative to Cumulative

populations, subsistence hunting, and habitat
loss and a minor level of effect from collisions

effects from
Alternative 2.

effects from
Alternative 2.

effects from
Alternative 2.

from Alternative
2.
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Effects: No incremental
contribution to cumulative
effects.

with structures.

Incremental Contribution of the Alternative to
Cumulative Effects: The direct and indirect
effects of this alternative were combined with
the cumulative effects from Alternative 1 and
the resultant levels of effect are the same as
those for Alternative 1. Mitigation measures
imposed by MMS on future exploration and
development activities on existing leases and
surrounding waters avoid or minimize adverse
effects to marine and coastal birds in the
Beaufort Sea. While MMS-authorized actions
could result in a small incremental increase in
or longer duration of some activities, the total
effect would be proportionately lower when
compared to similar, but unrestricted activities
in the area.

Marine
Mammals

Ringed Seals

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Bearded Seal

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Spotted Seal
Direct/Indirect Effects: There

Ringed Seals

Our overall finding is that the proposed action
should result in a negligible level of
direct/indirect/cumulative effects to ice-seal
populations in the proposed action area.

Bearded Seal

Our overall finding is that the proposed action
should result in a negligible level of
direct/indirect/cumulative effects to ice-seal
populations in the proposed action area.

Spotted Seal
Our overall finding is that the proposed action

Ringed Seals
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects

Ringed Seals
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects

Ringed Seals
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects

Ringed Seals
Similar effects
to, or no
substantial
change in effects
from Alternative
2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects

are no direct or indirect should result in a negligible level of to, or no to, or no to, or no to, or no
effects from Alternative 1. direct/indirect/cumulative effects to ice-seal substantial substantial substantial substantial
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Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Ribbon Seal

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Beluga Whales
Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Gray Whale

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

populations in the proposed action area.

Ribbon Seal

Our overall finding is that the proposed action
should result in a negligible level of
direct/indirect/cumulative effects to ice-seal
populations in the proposed action area.

Beluga Whales
Direct/Indirect Effects: Are expected to be
negligible to moderate.

Incremental Contribution of the Alternative to
Cumulative Effects:

Gray Whale
Direct/Indirect Effects: Are expected to be
negligible to moderate.

Incremental Contribution of the Alternative to
Cumulative Effects: The selection of
Alternative 2, the proposed action, would
result in a negligible level of effect to gray
whales in the Beaufort Sea

Mitigation measures associated with
foreseeable OCS exploration, development,
and production are expected to avoid or
minimize adverse effects to gray whales.

change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.
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Walrus

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Walrus

Direct/Indirect: The effects of the proposed
action are not expected to exceed a negligible
level.

Incremental Contribution of the Alternative to
Cumulative Effects: The proposed action area
in the Beaufort Sea is currently at the edge of
commonly used walrus habitat, and the
proposed Beaufort Sea lease sales are
expected to have negligible effects on walrus.

Walrus
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Walrus
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Walrus
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Walrus
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Terrestrial Direct/Indirect Effects: There | Direct:/Indirect: We determined that there Similar effects Similar effects Similar effects Similar effects
Mammals are no direct or indirect would likely be few direct or indirect effects if | as Alternative 2. | as Alternative 2. | as Alternative 2. | as Alternative 2.
effects from Alternative 1. the lease sales were conducted: there would be
negligible effects from vessel presence and
Incremental Contribution of noise, aircraft presence and noise, seismic
the Alternative to Cumulative | airgun noise, petroleum spills, vehicular
Effects: No incremental traffic, subsistence hunting, habitat loss, and
contribution to cumulative gravel mining.
effects.
Incremental Contribution of the Alternative to
Cumulative Effects:: Consequently alternative
2 is expected to have an added negligible level
of effect on terrestrial mammals in the
Beaufort Sea proposed action area in addition
to the expected major level of impacts that are
expected to occur as a result of climate
change, subsistence harvesting, and
unregulated vehicle traffic.
Vegetation/ Direct/Indirect Effects: There | Direct: Loss of a negligible acreage of Similar effects Similar effects Similar effects Similar effects
Wetlands are no direct or indirect wetlands. as Alternative 2. | as Alternative 2. | as Alternative 2. | as Alternative 2.
effects from Alternative 1. Indirect: Modification of hydrology and plant
species composition on a negligible quantity
Incremental Contribution of of wetland acreage.
the Alternative to Cumulative
Effects: No incremental Incremental Contribution of the Alternative to
contribution to cumulative Cumulative Effects: A minor effect resulting
effects. in a continuation of a North Slope wide trend
toward fewer wetland acres.
Economy (NSB) | Direct: A negligible loss of Direct/Indirect: The same as The same as The same as The same as

potential tax revenues could

The typical Beaufort sale would generate

Alternative 2.

Alternative 2.

Alternative 2.

Alternative 2.
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occur from Alternative 1.

Indirect: A negligible loss of
potential tax expenditures
could occur from Alternative
1.

Incremental Contribution of
the Alternative to Cumulative
Effects: A negligible
reduction in tax revenues
could occur.

increases in NSB property taxes that would
average <2% above the level of NSB revenues
without the sale in the peak years. In the early
years of production, the sale would generate
increases in revenues to the State of Alaska of
<0.003% above the same level without the
sale. The peak years of production would
generate increases in revenues to the Federal
Government of <0.02% above the level
without the sale. For the NSB, State of
Alaska, and the Federal Government, the
increases would taper off to even smaller
percentages in the later years of production.
The change in total employment and personal
income would be <0.9% over the baseline for
the NSB and the rest of Alaska for each of the
three major phases of OCS activity.

Incremental Contribution of the Alternative to
Cumulative Effects: A negligible increase in
tax revenues and employment.

Subsistence Direct/Indirect Effects: There | Direct/Indirect: Mitigative measures should A slight A minor A minor An incremental
are no direct or indirect ensure that no unmitigable adverse effects to reduction in reduction in reduction in reduction in
effects from Alternative 1. subsistence-harvest patterns, resources, or effects as impacts as impacts as impacts in

practices will occur. compared to compared to compared to relation to
Incremental Contribution of Alternative 2. Alternative 2. Alternative 2. Alternative 2.
the Alternative to Cumulative | Incremental Contribution of the Alternative to
Effects: No incremental Cumulative Effects: An increasing level of
contribution to cumulative seismic-survey and drillship activity in the
effects. Beaufort Sea could displace whales, walruses,

seals, and polar bears and alter their

availability for an entire harvest season,

causing major impacts to these subsistence

resources and harvest practices that depend on

them. Adaptive management mitigation to

replace the mechanism of the conflict

avoidance agreement has been incorporated in

this draft EIS in order to reduce effects to

subsistence sea mammals resources below a

major level.

Sociocultural Direct/Indirect Effects: There | Direct/Indirect: Effects from anticipated 3D A slight A minor A minor A negligible
are no direct or indirect seismic surveys and exploration should not reduction in reduction in reduction in reduction in
effects from Alternative 1. exceed moderate effects levels. impacts as impacts as impacts as impacts in
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Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Incremental Contribution of the Alternative to
Cumulative Effects: Cumulative effects on the
sociocultural systems of the communities of
Kaktovik, Nuigsut, Barrow, and Atqasuk
could come from disturbance from on-and
offshore exploration, development and
production activities; small changes in
population and employment; and disruption of
subsistence-harvest patterns from seismic
noise disturbance, oil spills and oil-spill
cleanup, and climate change. Accompanying
changes to subsistence-harvest patterns, social
bonds, and cultural values would be expected
to disrupt community activities and traditional
practices for harvesting, sharing, and
processing subsistence resources, but such
changes would not be expected to displace
sociocultural institutions (family, polity,
economics, education, and religion), social
organization, or sociocultural systems
(USDOI, BLM and MMS, 2003; USDOI,
MMS, 2006b).

compared to
Alternative 2.

compared to
Alternative 2.

compared to
Alternative 2.

relation to
Alternative 2.

Archaeological Direct/Indirect Effects: No Direct/Indirect: The greatest impacts would A potential A potential A potential A potential
direct or indirect impacts occur from ground sediment disturbing minor minor minor minor
from Alternative 1. activities however, survey requirements are incremental incremental incremental incremental
expected to keep impacts to a minor level. reduction in reduction in reduction in reduction in
Incremental Contribution of impacts as impacts as impacts as impacts.
the Alternative to Cumulative | Incremental Contribution of the Alternative to | compared to compared to compared to
Effects: No incremental Cumulative Effects: Cumulatively, proposed Alternative 2. Alternative 2. Alternative 2.
contribution to cumulative oil and gas projects in the region likely would
effects. disturb the seafloor, but remote-sensing
surveys made before approval of any Federal
or State lease actions should keep these effects
low. Federal laws would preclude effects to
most archaeological resources from these
planned activities.
Environmental Direct/Indirect Effects: There | Direct:/Indirect: Regionally the effects of 3D A negligible A negligible A minor A negligible
Justice are no direct or indirect seismic surveys, exploration and possible reduction in reduction in reduction in reduction in
effects from Alternative 1. development should not exceed a moderate impacts as impacts as impacts as impacts in

Incremental Contribution of
the Alternative to Cumulative

level of effect if appropriately mitigated.

Incremental Contribution of the Alternative to

compared to
Alternative 2.

compared to
Alternative 2.

compared to
Alternative 2.

relation to
Alternative 2.
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Effects: No incremental Cumulative Effects: Cumulative effects on the
contribution to cumulative sociocultural systems of the communities of
effects. Kaktovik, Nuigsut, Barrow, and Atqasuk

could come from disturbance from on-and
offshore exploration, development and
production activities; small changes in
population and employment; and disruption of
subsistence-harvest patterns from seismic
noise disturbance, oil spills and oil-spill
cleanup, and climate change. Accompanying
changes to subsistence-harvest patterns, social
bonds, and cultural values would be expected
to disrupt community activities and traditional
practices for harvesting, sharing, and
processing subsistence resources, but such
changes would not be expected to displace
sociocultural institutions (family, polity,
economics, education, and religion); social
organization; or sociocultural systems
(USDOI, BLM and MMS, 2003; USDOI,
MMS, 2006b).

* Note: Alternative 1 (No Action Alternative) does not contribute to overall cumulative effects. Therefore, the cumulative effects analysis under Alternative 1 is
the effects of past, present, and reasonable future activities, with consideration of climate change and without the proposed actions. This is equivalent to a “base
case” cumulative analysis.
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Summary of Potential Impacts from Alternatives in the Chukchi Sea Planning Area (not including climate chan

e)

Resource

Alternative 1
Chukchi Sea
No Lease Sale

Alternative 2
Chukchi Sea
Proposed Action

Alternative 3
Chukchi Sea
Coastal
Deferral

Alternative 4

Chukchi Sea

Ledyard Bay
Deferral

Alternative 5

Chukchi Sea

Hanna Shoal
Deferral

Alternative 6
Chukchi Sea
Deepwater
Deferral

Water Quality

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect: The direct and indirect
impacts are minor locally and negligible
regionally.

Cumulative Incremental Contribution of the
Alternative: Negligible.

The activities associated with petroleum
exploitation resulting from proposed Sales 212
and/or 221 would be unlikely to have any
substantial effects on water quality.

Small oil spills would not have degradational
effects on the overall water quality of the
Chukchi Sea.

Drilling muds and cuttings and other
discharges associated with exploration drilling
would have little effect on the overall water
quality of the Chukchi Sea.

Produced waters from a production platform
likely would be injected into underlying
formations. Even if discharged, produced
waters would not be expected to degrade the
quality of Chukchi Sea water.

Overall, any effects on water quality from the
proposed lease sales would be temporary due
to dilution. The level of impact on water
quality would be minor locally and negligible
regionally, due to the requirements of EPA
and State of Alaska water quality criteria.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Air Quality

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect Effects: Air emissions from
OCS activities resulting from Beaufort Sea
Lease Sale 212 or 221 would be subject to
EPA and ADEC emission control standards
and would have to meet the PSD Class II and
the NAAQS. There would be an increase in
the level of criteria pollutants, with the highest
level within a few hundred meters of the
emission source. Pollutants regulated under

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.
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PSD would consume a certain portion of the
Class II increment, but the area affected would
be localized and the maximum allowable
increment would not be exceeded. Pollutant
concentrations would fall off with distance,
and onshore impacts would be significantly
lower. One can reasonably conclude that the
release of criteria pollutants would remain
well within PSD limits and NAAQS.
Consequently, the air quality impacts would
be low.

Incremental Contribution of the Alternative to
Cumulative Effects: Negligible.

Lower Trophics

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect: The effects of foreseeable,
mitigated operations would be minor.

Cumulative Incremental Contribution of the
Alternative: Lower trophic-level organisms
would not be affected by onshore activities
and do not migrate from one lease area to
another, so there would be no more than a
negligible cumulative effect due to additional
sales in Federal offshore waters and adjacent
State waters.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Fish Resources

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect Effects: There are no direct
effects. Indirect effects include effects of
vessel traffic, habitat loss and exploration and
production noise. The effect of seismic noise
would have a minor level of effect. Other
effects would be legligible.

Incremental Contribution of the Alternative to
Cumulative Effects: The effect of seismic
noise would have a minor level of effect.
Effects to fish resources from oil and gas
infrastructure will continue to have a
negligible to minor level of effect.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Same effects as
Alternative 2.

Essential Fish
Habitat

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of

Direct/Indirect: The direct and indirect effects
to EFH from seismic surveys include
temporary displacement from the activity and
small disturbance of sea floor habitats. These
activities would result in no more than a minor

Similar effects
as alternative 2.

Similar effects
as alternative 2.

Similar effects
as alternative 2.

Similar effects
as alternative 2.
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the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

level of effect.

Cumulative Incremental Contribution of the
Alternative: A negligible to minor level of
effect for seismic survey and other exploration
activities, a moderate level of effect from
potential future, speculative production
development depending on location and other
specific (currently unknown) details.

ESA-Listed
Marine
Mammals

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Whales

Direct/Indirect Effects:

Alternative 2 would result in negligible to
minor direct, indirect and cumulative effects to
ESA-listed bowhead and humpback whales
and negligible effects on ESA-listed fin
whales in the Proposed Action area.

Incremental Contribution of the Alternative to
Cumulative Effects: Negligible to minor.

Polar Bear

Direct/Indirect Effects:

The temporary displacement of some polar
bears from preferred habitats is anticipated as
a result of routine exploration activities.
Chronic disturbance or displacement can have
moderate effects over time. Mitigation
measures currently are expected to moderate
potential effects to polar bears. Disturbance in
or displacement from important habitats from
exploration activities are anticipated to be
temporary effects and to have only minor
effects on the fitness or survival of individual
bears.

The primary impacts to polar bears from
production-related activities include habitat
losses due to construction of
development/production facilities, pipelines
and the associated infrastructure; and the
potential for oil spills. Direct mortality of
polar bears from production activities,
including habitat loss and hypothetical spills,
are not expected, but could represent a major

Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Polar Bear
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Polar Bear
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Polar Bear
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Whales
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Polar Bear
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.
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level of effect.

Incremental Contribution of the Alternative to
Cumulative Effects: The proposed action, if
properly mitigated, likely would result in
minor effects on the overall level of impacts to
polar bear populations and is not likely to
adversely affect polar bears.

ESA-Listed Direct/Indirect Effects: There | Direct/Indirect Effects: We determined that Similar effects A negligible Similar effects Similar effects
Birds are no direct or indirect there would likely be few direct or indirect to, or no overall to, or no to, or no
effects from Alternative 1. effects if the lease sales were conducted. substantial reduction in substantial substantial
There would be a negligible level of effect change in, effects as change in, change in,
Incremental Contribution of from vessel presence and noise, aircraft effects from compared to effects from effects from
the Alternative to Cumulative | presence and noise, seismic airgun noise, Alternative 2. Alternative 2. Alternative 2. Alternative 2.
Effects: No incremental petroleum spills, increased bird predator
contribution to cumulative populations, subsistence hunting, habitat loss,
effects. and a continued minor level of effect from
collisions with structures.
Incremental Contribution of the Alternative to
Cumulative Effects: The MMS considers the
level of incidental take during exploration
activities to be an unavoidable but a minor
level of effect to spectacled eiders. No
population-level of effect to Steller’s and
Spectacled eiders is anticipated.
Selecting Alternative 2 will have a negligible
level of effect on any Kittlitz’s murrelets in
the Chukchi Sea.
Marine and Direct/Indirect Effects: There | Direct:/Indirect: There likely would be few Similar effects Similar effects Similar effects Similar effects
Coastal Birds are no direct or indirect direct or indirect effects if the lease sales were | to, or no to, or no to, or no to, or no
effects from Alternative 1. held: there would be a negligible level of substantial substantial substantial substantial
effect from vessel presence and noise, aircraft | change in, change in, change in, change in,

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

presence and noise, seismic-airgun noise,
petroleum spills, increased bird predator
populations, and subsistence hunting, and a
minor level of effect from collisions with
structures and moderate effects from habitat
losses from exploration drilling activities in
sensitive habitats.

Cumulative Incremental Contribution of the
Alternative: While MMS-authorized actions
could result in a small incremental increase in
some sources of potential effects (e.g., vessel

effects from
Alternative 2.

effects from
Alternative 2.

effects from
Alternative 2.

effects from
Alternative 2.
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and aircraft traffic), required mitigation
measures would limit these sources to
proportionately fewer impacts compared to
similar, but unrestricted sources of impact in
this area.

Marine
Mammals

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Ringed Seals

Our overall finding is that the proposed action
should result in a negligible level of
direct/indirect/cumulative effects to ice-seal
populations in the proposed action area.

Bearded Seal

Our overall finding is that the proposed action
should result in a negligible level of
direct/indirect/cumulative effects to ice-seal
populations in the proposed action area.

Spotted Seal

Our overall finding is that the proposed action
should result in a negligible level of
direct/indirect/cumulative effects to ice-seal
populations in the proposed action area.

Ribbon Seal

Our overall finding is that the proposed action
should result in a negligible level of
direct/indirect/cumulative effects to ice-seal
populations in the proposed action area.

Beluga Whales

Ringed Seals
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales

Ringed Seals
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales

Ringed Seals
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales

Ringed Seals
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Bearded Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Spotted Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Ribbon Seal
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Beluga Whales

Arctic Multiple-Sale Draft EIS

2-57

November 2008




Chapter 2: Alternatives, Mitigation Measures, Issues, and Scenarios

Direct/Indirect Effects: Are expected to be
negligible to moderate.

Incremental Contribution of the Alternative to
Cumulative Effects: Overall the effects are
expected to be negligible.

Gray Whale
Direct/Indirect Effects: Are expected to be
negligible to moderate.

Incremental Contribution of the Alternative to
Cumulative Effects: The selection of
Alternative 2, the proposed action, would
result in a negligible level of effect to gray
whales in the Chukchi Sea

Mitigation measures associated with
foreseeable OCS exploration, development,
and production are expected to avoid or
minimize adverse effects to gray whales.

Walrus

Direct/Indirect: The effects of the proposed
action are not expected to exceed a negligible
level.

Incremental Contribution of the Alternative to
Cumulative Effects: The proposed action area
in the Chukchi Sea is currently at the edge of
commonly used walrus habitat, and the
proposed Chukchi Sea lease sales are expected
to have negligible effects on walrus.

Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Walrus
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Walrus
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Walrus

This alternative
would result in a
minor reduction
of indirect
effects and a
negligible
reduction in
cumulative
effects in
relation to
Alternative 2.

Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Gray Whale
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Walrus
Similar effects
to, or no
substantial
change in,
effects from
Alternative 2.

Terrestrial
Mammals

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct:/Indirect: We determined that there
would likely be few direct or indirect effects if
the lease sales were conducted: there would be
negligible effects from vessel presence and
noise, aircraft presence and noise, seismic
airgun noise, petroleum spills, vehicular
traffic, subsistence hunting, habitat loss, and
gravel mining.

Incremental Contribution of the Alternative to

Similar effects
as Alternative 2

Similar effects
as Alternative 2

Similar effects
as Alternative 2

Similar effects
as Alternative 2

Arctic Multiple-Sale Draft EIS

2-58

November 2008




Chapter 2: Alternatives, Mitigation Measures, Issues, and Scenarios

Cumulative Effects: Alternative 2 is expected
to have an added negligible level of effect on
terrestrial mammals in addition to the
expected major level of impacts that are
expected to occur as a result of climate
change, subsistence harvesting, and
unregulated vehicle traffic.

Vegetation/ Direct/Indirect Effects: There | Direct: Loss of a negligible acreage of Similar effects Similar effects Similar effects Similar effects
Wetlands are no direct or indirect wetlands. as Alternative 2. | as Alternative 2. | as Alternative 2. | as Alternative 2.
effects from Alternative 1. Indirect: Modification of hydrology and plant
species composition on a negligible quantity
Incremental Contribution of of wetland acreage.
the Alternative to Cumulative
Effects: No incremental Incremental Contribution of the Alternative to
contribution to cumulative Cumulative Effects: A minor effect resulting
effects. in a continuation of a North Slope wide trend
toward fewer wetland acres.
Economy (NSB) | Direct: Negligible Without the action of the typical Chukchi sale, | The same as The same as The same as The same as
Indirect: None there would be delayed or no increases in NSB | Alternative 2. Alternative 2. Alternative 2. Alternative 2.
Cumulative Incremental property taxes that would average <4% above
Contribution of the the level of NSB revenues without the sales in
Alternative: Negligible the peak years. In the early years of
reduction in tax revenues. production, there would be delayed or no
increases in revenues to the State of Alaska of
<0.02% above the same level without the sale.
There would be delayed or no increases in
revenues to the Federal Government of
<0.02% above the level without the sale in the
peak years of production.
Incremental Contribution of the Alternative to
Cumulative Effects: A negligible increase in
tax revenues and employment.
Subsistence Direct/Indirect Effects: There | Direct/Indirect: Mitigative measures should A slight A slight A slight A slight
are no direct or indirect ensure that no unmitigable adverse effects to reduction in reduction in reduction in reduction in
effects from Alternative 1. subsistence-harvest patterns, resources, or effects as effects as effects as effects as

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

practices will occur.

Incremental Contribution of the Alternative to
Cumulative Effects: An increasing level of
seismic-survey and drillship activity in the
Chukchi Sea could displace whales, walruses,
seals, and polar bears and alter their

compared to
Alternative 2.

compared to
Alternative 2.

compared to
Alternative 2.

compared to
Alternative 2.
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availability for an entire harvest season,
causing major impacts to these subsistence
resources and harvest practices that depend on
them. Adaptive management mitigation to
replace the mechanism of the conflict
avoidance agreement has been incorporated in
this draft EIS in order to reduce effects to
subsistence sea mammals resources below a
major level.

Sociocultural

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect: Effects from anticipated 3D
seismic surveys and exploration should not
exceed moderate effects levels.

Incremental Contribution of the Alternative to
Cumulative Effects: Cumulative effects on the
sociocultural systems of the communities of
Point Lay, Point Hope, Barrow, and
Wainwright could come from disturbance
from on-and offshore exploration,
development and production activities; small
changes in population and employment; and
disruption of subsistence-harvest patterns from
seismic noise disturbance, oil spills and oil-
spill cleanup, and climate change.
Accompanying changes to subsistence-harvest
patterns, social bonds, and cultural values
would be expected to disrupt community
activities and traditional practices for
harvesting, sharing, and processing
subsistence resources, but such changes would
not be expected to displace sociocultural
institutions (family, polity, economics,
education, and religion), social organization,
or sociocultural systems (USDOI, BLM and
MMS, 2003; USDOI, MMS, 2006b).

A slight
reduction in
impacts as
compared to

Alternative 2.

A slight
reduction in
impacts as
compared to
Alternative 2.

A slight
reduction in
impacts as
compared to
Alternative 2.

A slight
reduction in
impacts as
compared to
Alternative 2.

Archaeological

Direct/Indirect Effects: There
are no direct or indirect
effects from Alternative 1.

Incremental Contribution of
the Alternative to Cumulative
Effects: No incremental
contribution to cumulative
effects.

Direct/Indirect: The greatest impacts would
occur from ground sediment disturbing
activities however, survey requirements are
expected to keep impacts to a minor level.

Incremental Contribution of the Alternative to
Cumulative Effects: Cumulatively, proposed
oil and gas projects in the region likely would
disturb the seafloor, but remote-sensing

A potential
minor
incremental
reduction in
impacts as
compared to

Alternative 2.

A potential
minor
incremental
reduction in
impacts as
compared to
Alternative 2.

A potential
minor
incremental
reduction in
impacts as
compared to
Alternative 2.

A potential
minor
incremental
reduction in
impacts as
compared to
Alternative 2.
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surveys made before approval of any Federal
or State lease actions should keep these effects
low. Federal laws would preclude effects to
most archaeological resources from these
planned activities.

Environmental Direct/Indirect Effects: There | Direct/Indirect: Regionally the effects of 3D A negligible A negligible A negligible A negligible
Justice are no direct or indirect seismic surveys, exploration and possible reduction in reduction in reduction in reduction in
effects from Alternative 1. development should not exceed a moderate impacts as impacts as impacts as impacts as
level of effect if appropriately mitigated. compared to compared to compared to compared to
Incremental Contribution of Alternative 2. Alternative 2. Alternative 2. Alternative 2.
the Alternative to Cumulative | Incremental Contribution of the Alternative to
Effects: No incremental Cumulative Effects: Cumulative effects on the
contribution to cumulative sociocultural systems of the communities of
effects. Wainwright, Point Lay, Point Hope, and

Barrow could come from disturbance from on-
and offshore exploration, development and
production activities; small changes in
population and employment; and disruption of
subsistence-harvest patterns from seismic
noise disturbance, oil spills and oil-spill
cleanup, and climate change. Accompanying
changes to subsistence-harvest patterns, social
bonds, and cultural values would be expected
to disrupt community activities and traditional
practices for harvesting, sharing, and
processing subsistence resources, but such
changes would not be expected to displace
sociocultural institutions (family, polity,
economics, education, and religion); social
organization; or sociocultural systems
(USDOI, BLM and MMS, 2003; USDOI,
MMS, 2006b).

* Note: Alternative 1 (No Action Alternative) does not contribute to overall cumulative effects. Therefore, the cumulative effects analysis under Alternative 1 is
the effects of past, present, and reasonable future activities, with consideration of climate change and without the proposed actions. This is equivalent to a “base
case” cumulative analysis.
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Chapter 3: Description of the Existing Environment

3. DESCRIPTION OF THE EXISTING ENVIRONMENT

Section 3.1 briefly describes the existing infrastructure and transportation on the North Slope and adjacent
marine areas. There are two general components: those elements that primarily support the oil and gas
industry and those that do not. We describe the present status and trends in infrastructure in Section 3.1.2.
Transportation (Section 3.1.3) activities across the North Slope—aircraft and vessels that support the oil
and gas industry as well as coastal communities and other activities on the North Slope and in adjacent
marine areas—are described in Section 3.1.3.

3.1. Oil and Gas Development and Production, Existing Infrastructure, and
Transportation Systems.

3.1.1. Oil and Gas Development and Production on the North Slope.

Although some oil and gas activities on the North Slope have now waned, present-day activities that are
expected to occur within the next few years are considered in this section.

3.1.1.1. Past Oil and Gas Development and Production. Oil and gas activities have been the
main agent of industrial-related change on the Alaska North Slope following the decline of commercial
whaling in the 20™ century. Extensive oil and gas exploration activities have occurred on the North Slope
since the 1940s, and large-scale development began in the 1970s with the Prudhoe Bay field.

Exploration activities moved offshore into the Beaufort and Chukchi seas in the 1970s, and development
and production in the nearshore Beaufort Sea began in the early 1980s. Thirty-five fields and satellites
have been developed on the North Slope and nearshore areas of the Beaufort Sea and are producing oil
(see Table 3.1.1-1). The center of industrial development was around the Prudhoe Bay field and included
the creation of an industry-support community and airfield at Deadhorse, with an interconnected
industrial infrastructure that includes roadways, pipelines, production and processing facilities, gravel
mines, and docks. In 1977, the Trans-Alaska Pipeline System (TAPS) was completed to transport North
Slope crude oil to a year-round marine terminal in Valdez, Alaska, and it continues operation today. Full-
scale oil production peaked in 1988, carrying nearly 2.1 million barrels (MMbbl) per day. Since then,
new development has not entirely replaced declining oil production from older fields. Although TAPS
has capacity for more oil (now transporting approximately 707,000 barrels [bbl] per day [Alyeska
Pipeline, 2008]), most of the production facilities on the North Slope are operating at maximum capacity
for water and gas handling (Kaltenbach et al., 2004). In November 2002, the TAPS right-of-way was
renewed for another 30 years by both State and Federal agencies.

Existing oil and gas projects include those already in production and those where production is expected
within 6 months. Three existing projects are located offshore in the State waters of the Beaufort Sea
(Endicott, Northstar, and Oooguruk), and they also have satellite pools (Sag Delta, Sag Delta North,
Eider). Northstar, covered by both State and Federal OCS leases, began producing in October 2001. The
Point MclIntyre and Niakuk pools are located mostly offshore but the production facility (wells and
pipeline) are onshore and, therefore, they are listed as “onshore” fields. Endicott is an offshore State field
that began production in 1987 and, through 2007, had produced 477 MMbbl of oil. Oooguruk is a
production facility that began production in June 2008 (Pioneer Natural Resources, 2008). The facility is
located five miles (mi) (8 km) offshore in around five feet (ft) (1.5 meters [m]) of water adjacent to the
Colville Delta. After 30 years of leasing in the Alaska OCS, there are no commercial oil or gas facilities
located on Federal OCS lands. As a result of nearly 30 years of leasing and exploration activities, three
production facilities have been installed offshore in the Beaufort Sea. The Endicott field was the first
offshore facility in State waters (2 miles [mi] offshore), and artificial gravel-production islands are
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connected to shore by a causeway. The Northstar field was the second offshore facility and produces a
small amount of oil from OCS tracts, approximately 18% of the 208 million barrels (MMbbl) field, by
wells drilled from a gravel island in State waters (5 mi offshore). In June 2008, the fourth production
facility, the Oooguruk field, is in development stage and will produce oil from an artificial gravel island
located 3 mi offshore in 5 feet (ft) of water. Plans for development of the OCS Liberty field include ultra-
extended-reach wells drilled from the Endicott satellite drilling island.

3.1.1.2. Present Development and Production. Present development and production includes
fields that are in stages of development (permitting or construction), and production is expected within a
few years. Table 3.1.1-1. British Petroleum has proposed an ultra-extended-reach drilling project from
the South Drilling Island (SDI) to develop the Liberty Prospect, with eventual production making use of
existing production infrastructure from the Endicott Facility (USDOI, MMS, 2007a). The CD-5 is an
onshore field on State leases and will be developed on gravel pads. Nikaitchuq is a mixture of onshore
and offshore facilities in State waters. Current reserve estimates total about 160 MMbbl for these three
fields (Table 3.1.1-2), although the estimates are somewhat uncertain at the predevelopment stage.
Infrastructure components, scheduling, and reserve estimates are fairly well defined, but reserve volumes
could be revised. These new developments are tied into existing infrastructure as satellites, and they
depend on the nearby infrastructure to be viable.

3.1.1.2.1. Oil and Gas Development and Production on State Lands. Since the first State North
Slope lease sale (Sale 13) in December 1964, the State of Alaska has held 56 oil and gas lease sales
involving North Slope and Beaufort Sea leases. More than 11.5 million acres in 3,065 tracts have been
leased. Some of the tracts have been leased more than once, because the leases expired or were
relinquished. Historically, only about half of the tracts offered in State oil and gas lease sales have been
leased. Of the leased tracts, 407 or about 13% were drilled and only 292 tracts, or about 10% of those
leased, have been commercially developed (Decker, Silliphant, and Krouskop, 2008). About 81% of the
State-leased acreage was onshore, and about 19% was offshore (ADNR, Division of Oil and Gas, 2007a).
In the 64 years from 1944 through 2007, 496 exploration wells were drilled on the North Slope (Banks,
2008; Decker, Silliphant, and Krouskop, 20008, pers. commun., 2008; includes Federal lands onshore).
During this period, the number of exploration wells drilled annually has ranged from 0-35. From 2004
through 2007, in a time of climbing oil prices, the number of exploration wells drilled annually has
ranged from 9-15, averaging 12 per year and within historical ranges. Sixty of the 496 exploration wells
resulted in discoveries, representing a “geological” success ratio of about 12%. Thirty-two of these
discoveries have been commercially developed, representing an “economic” success ratio of about 7%
(ADNR, Division of Qil and Gas, 2007b).

The State develops and approves an oil- and gas-leasing plan for a 10-year period, reassesses the plan,
and publishes a schedule every other year (see Table 3.1.1-3). Except for Northstar, all of the North
Slope and Beaufort Sea’s commercially producing oil fields are on State leases. The production though
2007 from State and Federal (Northstar) leases totals 15.4 billion barrels (Bbbl) (Table 3.1.1-4), and
approximately 61 trillion cubic feet (Tcf) of natural gas has been cycled through facilities. All of this gas
production has been used as fuel for facilities or has been reinjected to increase oil production.

3.1.1.2.2. Gas Development and Production on the North Slope. Approximately 6 billion cubic
feet (Bcf) of natural gas is handled per day by North Slope facilities. Large amounts of natural gas have
been discovered during exploration on the North Slope, much of which is associated with oil. Since the
mid-1970s, numerous conceptual strategies have been offered to move natural gas from the North Slope
to market. However, proven gas resources of approximately 35 Tcf and undiscovered gas resources of
approximately 200 Tcf exist. There is no existing system for natural gas to be transported from the North
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Slope to market, and all gas associated with oil production is used as fuel for facilities or reinjected to
increase oil recovery.

3.1.1.2.3. Federal Lease-Sale History in the Beaufort Sea. Various portions of the current sale
area were offered in 10 previous lease sales (Map 3.1.1-1) (Sales BF, 71, 87, 97, 124, 144, 170, 186, 195,
and 202 from 1979-2006). As of November 1, 2008 there are 281 active leases on Federal submerged
lands in the Beaufort Sea, including portions of several discoveries that are potentially producible (Figure
3.1.1-1). However, there are no publicly available estimates of proven resources in these prospects. The
Northstar Unit includes three Federal tracts that contain 15-20% of Northstar’s estimated 158 MMbbl of
oil reserves. Approximately 20% of the total undiscovered conventionally recoverable oil resources in
the Beaufort Sea are estimated to occur under existing OCS leases. The remaining undiscovered
resources (80%) represent an attractive target for future exploration. However, as in other remote areas in
northern Alaska, commercial development faces difficult technical, economic, and political challenges
and will require sustained oil prices above $25 per barrel.

3.1.1.2.4. Federal Lease-Sale History in the Chukchi Sea. The Chukchi Sea area was once
divided into two planning areas, the northern portion as part of the Beaufort Sea Planning Area and the
remaining part being in the current Chukchi Sea Planning Area. Portions of the current area were offered
in four previous lease sales (Map 3.1.1-2) Sales 97 and 109 in 1988, and Sales 124 and 126 in 1991). A
total of 483 tracts were leased in these four sales (approximately 2.7 million acres) and attracted $512
million in total high bids. Exploration associated with these lease sales included approximately 100,000
line-miles of 2-dimensional (2D) seismic data, with nearly three-quarters of the total line miles acquired
between 1980 and 1989. As shown on (Map. 3.1.1-2), five large prospects were drilled (Burger,
Klondike, Crackerjack, Popcorn, and Diamond) between 1989 and 1991. Although most of the five
Chukchi shelf wells encountered favorable geology, none discovered commercial quantities of oil or gas,
and exploration of the Chukchi shelf was discontinued. Through successive rounds of relinquishments,
industry lease holdings gradually diminished and none of the 483 leases on the Chukchi shelf in 1992
remain active.

Lease Sale 193 was held in February 2008. A total of 487 blocks were leased. These leased blocks are
scattered across the Chukchi Sea Planning Area, with the closest to land being approximately 54 miles
offshore (Map 3.1.1-2).

3.1.1.3. Oil-Production Spill History. Impacts associated with oil development have occurred over
the past 3 decades, and there are data from monitoring that accurately reflect some of the long-term
effects (NRC, 2003a).

Table 3.1.1-4 lists 2007 production and reserve data through year-end 2007. Additional discussion of the
history of North Slope development and listing of infrastructure components is given in USDOI, BLM
(2005b: Section 4.7.1.1 and Table 4-33).

3.1.1.3.1. Oil and Hazardous Material Spills. Oil or hazardous material spills have occurred in
marine and terrestrial environments of the North Slope. While spills in terrestrial areas are by far more
numerous, they tend to be more easily contained and have fewer perceived impacts than spills in marine
areas. Spills in marine areas could spread quickly in or to areas supporting concentrations of sensitive
resources.

Two documented large diesel-fuel spills have occurred in the Beaufort Sea, one of 2,440 bbl on

September 18, 1985, from a diesel tank on an eroded gravel island in the Canadian Beaufort Sea, and the
other of approximately 1,600 bbl on August 21, 1988, from a punctured Crowley barge delivering fuel to
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Kaktovik (http://www.incidentnews.gov/incident/6606). In both spills, responders could not find remains
of the spill after 3 days. Exploration on Arctic OCS leases resulted in 35 small spills totaling 26.7 bbl, or
1,120 gallons (gal). Of the 26.7 bbl spilled, approximately 24 bbl were recovered or cleaned up.

According to the State of Alaska, Department of Environmental Conservation (ADEC, 2007), there were
4,481 spills of seawater, produced water, crude oil, diesel, and drilling muds on the Alaska North Slope
Subarea between 1995 and 2005, for a total volume of approximately 45,000 bbl. More than half of the
spills were less than (<) 10 gal, and 98% of the volume released resulted from spills greater than (>) 99
gal. Oil exploration and production facilities were responsible for more than 90% of the spills and
approximately 90% of the volume. Thirteen diesel-fuel spills equal to or greater than (>) 24-2,391 bbl
occurred in villages of the North Slope Subarea over the last 20 years. The ADEC (2007) also reported
that the highest probability of spills of noncrude products occurs during fuel-transfer operations at the
remote villages of the North Slope Subarea.

Ongoing increases in cruise-ship traffic in polar seas has generated particular concern, because some of
these vessels appeared ill suited to operate in such potentially adverse, often inherently dangerous,
conditions away from adequate search and rescue cover. The loss of the Liberian-flagged P/V Explorer,
which sank in the Antarctic Ocean, was the most well known of a series of recent cruise-ship incidents in
polar seas. There were at least three other incidents in 2007. The R/V Aleksey Maryshev ventured so
close to an ice shelf, that ice fell onto the deck, injuring passengers. The M/S Nordkapp grounded on a
submerged Antarctic caldera in January, damaging the hull and leaking fuel into the marine environment
(Associated Press, 2007a). A Norwegian cruise vessel, the M/S Fram, lost power in late December 2007
and struck an iceberg (Associated Press, 2007b).

It is unclear how many of these tourism vessels are ice strengthened, but it is known that some were not.
Having an ice-strengthened hull, however, did not save the P/V Explorer when it was holed in the side by
ice and sank. While all of the passengers were safely rescued, the vessel and its contents, including
40,000 gallons of diesel oil, now lay 4,900 ft at the bottom of the ocean (Haaba, 2007). Nearby countries
expressed concern that this oil may slowly leak from this wreck, creating chronic slicks that will impact
the surrounding marine ecosystem for decades. While some coastal communities have embraced this
form of tourism because of economic benefits of land-based passenger activities, increasing ship-based
tourism has increased the serious risk that marine accidents could harm coastal resources.

3.1.1.3.2. Context of Oil Spills. Oil spills occur from exploration and production activities. It is
important to put in context the contribution oil spills from exploration and production activities in relation
to other sources. In North America, the exploration and production industry contributes approximately
2% of petroleum to the coastal waters of North America. The MMS estimates that the OCS exploration
and production industry spills approximately 1 bbl for every 156, 900 bbl produced on the OCS. For the
Alaska North Slope, the estimate is approximately 1 bbl for every 600,000 bbl produced.

The National Research Council (NRC) (2003, Oil in the Sea) examined reports from a variety of sources,
including industry, government, and academic sources, and concluded that although the sources of
petroleum input to the sea are diverse, they can be categorized effectively into four major groups: natural
seeps, petroleum extraction, petroleum transportation, and petroleum consumption. Natural seepage of
crude oil from geologic formations represents over 60% of the petroleum entering the marine
environment off North America. The seepage of crude oil to the marine environment tends to occur
sporadically and at rates low enough that the surrounding ecosystem can adapt. Petroleum extraction
activities introduce, on average, 3% of all the anthropogenic (~2% of all inputs) petroleum introduced
into coastal waters of North America. Petroleum transportation (including refining and distribution
activities) of crude oil or refined products results in the release of roughly 9% of all the anthropogenic
(~4% of all inputs) petroleum introduced into coastal waters of North America. Releases that occur
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during the consumption of petroleum, whether by individual car and boat owners, nontank vessels, or
runoff from increasingly paved urban areas, contribute the vast majority of petroleum released into North
American waters, roughly 85% of all the anthropogenic (~33% of all inputs) petroleum introduced into
coastal waters (NRC, 2003).

Since 1990, projected domestic oil-field production has declined, while oil consumption has increased.
This growing shortfall indicates that production-related petroleum releases, as a percent of all
anthropogenic sources, have been decreasing, while those inputs from petroleum consumption have been
increasing. Significant increases in land-based runoff of petroleum hydrocarbons can be expected as a
byproduct of this increased consumption—there is more petroleum reaching North American coastal
waters from consumption activities and less from petroleum-production activities.

As domestic production continues to decline, more crude and refined products are imported from other
sources and petroleum inputs from the petroleum-transportation sector increases, especially near oil-
transfer facilities (NRC, 2003). As greater amounts of oil will be transported by vessel, refineries will
have to increase capacity, and more coastal handling facilities will be needed. These have the potential to
increase the input of hydrocarbons into the oceans. However, the operational and accidental discharge of
oil from vessels and platforms has declined substantially over the past 3 decades, and it is reasonable to
expect continued improvement in these areas in future years, as the benefits from recently enacted
regulations and improved operational practices are fully realized (NRC, 2003).

A review of OCS spill data for petroleum spills of >1 bbl for the years 1971-2007 shows the spill record
has improved over time. Between 1971 and 2007, OCS operators have produced almost 15 Bbbl of oil.
During this period, there were 2,645 spills, which totaled to approximately 164,100 bbl spilled (equal to
0.001% of barrels produced) or about 1 bbl spilled for every 91,400 bbl produced. Between 1993 and
2007, the most recent 15-year period, almost 7.5 Bbbl of oil were produced. During this period, there
were 651 spills, which totaled to approximately 47,800 bbl spilled (equal to 0.0006% of barrels produced)
or approximately 1 bbl spilled for every 156,900 bbl produced (Anderson, 2008, pers. commun.).

3.1.2. Infrastructure.

Individual oil pools have been developed together as fields that share common wells, production pads,
and pipelines. Over time, fields also have been grouped into production units with common
infrastructure, such as processing facilities.

3.1.2.1. Oil-Industry Infrastructure. According to USDOI, BLM (2007), oil and gas activities have
resulted in the development of 500 acres of peat roads, 9,000 acres of gravel roads and pads, 6,000 acres
of gravel mines, and 2,000 acres of other facilities on the North Slope. These add up to approximately
17,500 acres of direct impacts to soil that persist today. Few of these acres have been restored to their
original condition. Secondary or indirect effects (primarily changes in the hydrologic regime) are
believed to affect another 17,500 acres.

Recent technologies, including horizontal drilling, closer spacing of wells on pads, and a slowing of oil
field development, have greatly reduced the amount of surface disturbance needed to develop and
produce oil. As a result, the annual amount of surface disturbance associated with gravel roads and pads
has slowed substantially during the past 2 decades (USDOI, BLM, 2007). Some recent developments
initially are proposed without a gravel road connection to the Prudhoe Bay-Kuparuk infrastructure, but
these connections often are constructed later.

Oil companies have reported that warming arctic temperatures make the operation of oil-field
compressors less efficient and reduce oil production. Unstable permafrost could affect undersea
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pipelines; sea level rise could compromise the effectiveness of gravel production islands and submerge
barrier islands that afford protection to nearshore production sites; an increase in storm severity combined
with longer periods of broken ice also could increase the threats to these facilities and add difficulty to
oil-spill cleanup.

3.1.2.2. Community Infrastructure. Coastal communities vary in size but typically have many of
the same types of infrastructure. These structures and facilities include an airstrip, a landfill, and a variety
of buildings and dwellings. The USDOI, BLM (2007) estimated that village facilities have directly
impacted approximately 1,800 acres across the North Slope.

While some communities receive natural gas from nearby production facilities, all generate their own
electricity, and some have elevated power lines to distribute electricity. Many residences operate on fuel
oil delivered in bulk during the open-water season.

3.1.3. Transportation.

3.1.3.1. Aircraft Traffic. At least three airline companies provide passenger service to North Slope
communities. ConocoPhillips and BP Exploration (Alaska), Inc. (BPXA) use a private jet company,
Shared Services, Inc. At least four different companies move cargo between North Slope communities
and Anchorage and Fairbanks in Alaska and Yellowknife in Canada. The majority of intercommunity
travel and freight hauling on the North Slope typically is with commuter-type aircraft operated by a
number of smaller carriers. Industry uses helicopters to support routine activities such as seismic surveys,
crew changes at offshore sites, and to resupply remote camps/facilities. Government and university
researchers sometimes charter aircraft for research projects.

3.1.3.2. Vessel Traffic. Two forms of vessel traffic are common during the Arctic Ocean open-water
season. Local skiffs typically are smaller vessels used for hunting and between-village transportation
during the open-water period. The Beaufort and Chukchi seas, unlike other OCS areas in the United
States, do not support an extensive maritime industry transporting goods between major ports. However,
during ice-free months (June to October), barges are used for supplying the local communities, Alaskan
Native villages, and the North Slope oil-industry complex at Prudhoe Bay with larger items that cannot be
flown in on regular commercial air carriers. Barge-transported commodities include diesel fuel for
electric power generation, gasoline and other petroleum products, raw materials, and manufactured goods.
Usually, one large fuel barge and one supply barge visit the villages per year, and one barge per year
traverses through the Arctic Ocean to the Canadian Beaufort Sea.

Existing oil-field developments on the North Slope are serviced by land, air, and sea. Tug and barge
traffic associated with the onshore oil development travel mainly in nearshore waters along the coast.
Major sealifts into the industrial complex at Prudhoe Bay occur frequently. Between 1968 and 1990,
approximately 480 sealifts (averaging 22 per year) were made to Prudhoe Bay, which corresponds to the
time period when the complex was constructed and subsequently expanded. Since then, approximately 40
sealifts have been made to Prudhoe Bay (averaging 2-3 per year); however, in many years, no sealift
occurred. Service vessels that support various requirements of offshore oil and gas activities are
categorized into supply, crew, and utility vessels, each of which produce noise above and under water;
discharges; and air emissions. Service-vessel trips usually are greatest during exploration, drilling, and
construction phases and are greatly reduced during the production phase. In 2006, Shell Offshore, Inc.
proposed a 3-year exploratory drilling program on their Federal leases in the Beaufort Sea (USDOI,
MMS, 2007b). This program was stayed by court order in 2007. Shell’s proposed program would use
several support vessels, including a dedicated spill-response vessel.
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Alaska Clean Seas is a company that is contracted to respond quickly to spills on the North Slope and
adjacent marine areas. This company periodically performs spill-response drills in marine areas to
practice effective response strategies.

Numerous sources report recent increases in vessel traffic in the Arctic. The U.S. Coast Guard (USCG)
anticipates a continued increase in vessel traffic in the Arctic. According to the USCG (2007), the
primary source of distress calls in the Arctic are stranded whale hunters. For example, in July 2004, the
USCQG facilitated a search for four overdue hunters from Nuigsut. The search used assets from the USCG
Cutter Healy and HH-65 Dolphin helicopter, USCG Air Station Kodiak C-130s, the 210™ Air National
Guard Rescue Squadron, and King Air from the North Slope. The search covered more than 3,000 miles.
The USCG helicopter located the four men on the beach in the Colville Delta, and they were returned to
Nuigsut. The cost of this rescue totaled more than $313,000. The USCG is considering possibilities for a
seasonal forward operating base to decrease long-range rescue expenses (USCG, 2007).

In addition to vessel traffic that supports coastal communities and the North Slope oil industry, vessel
traffic in the arctic seas is changing as the open-water season begins earlier and ends later and there is
increased opportunity for shipping, research, and cruise-ship tourism. Shipping routes via the Northeast
Passage have increased, as this route has opened on a more predictable basis. Similarly, there are
numerous recent articles describing the economic benefits of a shipping route through the Northwest
Passage made possible by decreasing ice distribution, saving at least 4,000 miles from a route through the
Panama Canal. Research-vessel traffic to the Arctic has increased, as scientists are collecting climate
change and resource information in areas previously inaccessible.

Changes in the distribution of sea ice and increasing interest in observing iconic wildlife and marine
mammals may support an increase in adventure or luxury cruises in remote polar, especially Arctic,
locations (http://www.alvoyages.com/arctic-cruises/). Some impacts from increasing cruise-ship traffic
arise from these ships seeking opportunities for close-approach views of wildlife and marine mammals.

3.1.3.3. Snowmachine Traffic. The two principle sources of transportation activity on the North
Slope are the oil industry and the Inupiat communities. Industry is generally encouraged to conduct many
onshore and nearshore operations in winter when feasible to protect delicate tundra and also to minimize
environmental effects on nesting birds and terrestrial mammals. Commonly used industrial support trails
have developed over the course of industry activities. In addition, snowmachines are used for subsistence
hunting and between-village transportation during winter. The use of snowmachines has extended
subsistence hunting and other travel into areas not previously accessible from local villages without the
use of spur camps. Snowmachine traffic commonly runs along many of the same routes each year, often
following the coastline or major rivers (Tremont, 1987).

3.1.3.4. Ice-Road Construction. The oil industry builds ice roads in winter to access areas that
otherwise would be inaccessible to large equipment. Freshwater from local streams and ponds is used to
build a thick, flat road surface capable of supporting large machinery. Ice-road construction begins after
freezeup and after there is a minimum of 6 inches of base snow. Ice roads are built over tundra and
shorefast ice to facilitate exploration and development while minimizing impacts (Tremont, 1987).

3.2. Physical Environment.
3.2.1. Geology.

3.2.1.1. Arctic Alaska Offshore Provinces - Petroleum Geology and Exploration History.
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3.2.1.1.1. Geographic Setting of Arctic Offshore Planning Areas. The Beaufort Sea Planning
Area extends from the 3-statute-mile (4.8 kilometers [km]) limit of State of Alaska waters northward to
lat. 75° N. on the west (west of long. 148° W.) or to lat. 74° N. (east of long. 148° W.). The planning area
extends from longitude 156° W. (roughly north of the village of Barrow) on the west to the Canadian
maritime boundary, as shown in Figure 3.2.1-1. Water depths beneath the Beaufort Sea Planning Area
range up to 3,800 meters (m) (12,467 feet [ft]), with the greatest depths achieved in the northwest corner
of the planning area (bathymetry of Perry and Fleming, 1990).

The Beaufort Sea continental “shelf” consists of two steps. The inner step is the true shelf and extends
from the coast north to the 50-m (164 ft) isobath. The outer step lies between the 150- and 500-m (492-
to 1,640-ft) isobaths. The inner and outer steps are separated by a steep slope that lies between the 50-
and 150-m (164- and 492-ft) isobaths. The inner shelf is the area generally targeted for petroleum
exploration, and water depths there range from 10-50 m (33-164 ft).

The east boundary of the Chukchi Sea Planning Area adjoins the Beaufort Sea Planning Area along
longitude 156° W. Southwest of Barrow, the planning area boundary follows the 3-mi (4.8 km) offshore
limit of State of Alaska waters. The west boundary of the planning area lies along longitude 169° W. or
the Russian maritime boundary. The planning area extends from lat. 68°20’ N. (near Point Hope)
northward to latitude 75° N. Water depths within the Chukchi Sea Planning Area range up to 3,800 m
(12,467 ft), with the greatest depths in the Canada basin beneath the northeast corner of the planning area.
Water depths across most of the Chukchi shelf (within the 100-m (328 ft) isobath) typically are about 50
m (164 ft) except in the Barrow submarine canyon, where water depths range 80-200 m (262-656 ft).

3.2.1.1.2. Arctic Offshore Program Areas and Future Oil and Gas Leasing. The MMS 2007-
2012 leasing program that was announced in April 2007 (USDOI, MMS, 2007¢) initiated the process that
could lead to lease sales within “program areas” in the Beaufort Sea and Chukchi Sea Planning Areas, as
shown in Figure 3.2.1-2. The 2007-2012 5-Year Program includes proposed Beaufort Sea lease sales for
2009 (Sale 209) and 2011 (217). The program also includes proposed Chukchi Sea lease sales for years
2010 (212) and 2012 (221), contingent upon the public review process, favorable resolution of
environmental issues, and final approval by the Secretary of the Interior.

3.2.1.1.3. Petroleum Potential of the Arctic Offshore Continental Shelves. The Beaufort and
Chukechi shelves are in many ways direct geological extensions of the highly successful petroleum-
producing area onshore, here termed the “Northern Alaska Province” (outlined in Figure 3.2.1-1). The
Northern Alaska Province is endowed with original recoverable reserves of nearly 22,000 million barrels
(MMbbl) of oil and 35 trillion cubic feet (Tcf) of gas in developed fields and undeveloped discoveries
(Houseknecht and Bird, 2005:Table 1). As of the end of 2006, 15,300 MMbbl had been produced and
exported out of the Northern Alaska Province through the 800-mi Trans-Alaska Pipeline System (TAPS)
that connects the producing fields to the ice-free tanker port in southern Alaska at Valdez (see Figure
3.2.1-1). Most of this oil was delivered to markets on the U.S. West and Gulf Coasts. Oil production
from the Northern Alaska Province peaked in 1988 at approximately 2 MMbbl per day and, at that time,
comprised 25% of U.S. oil production. By early 2007, oil production had fallen to 0.7 MMbbl per day,
but yet comprises approximately 14% of U.S. oil production (Energy Information Agency, 2007).

The geologic elements that are critical to the creation of oil and gas fields include:
e rocks rich in organic matter that can be converted to oil and gas when heated in the course of
deep burial, often the deepest parts of geologic basins;
e migration paths, usually through inclined permeable strata, that can carry oil and gas from deep
generation areas upward to relatively shallow traps;
e scaled traps, usually located in areas of shallow burial near the margins of basins; and
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e porous rocks, or “reservoirs”, that offer abundant internal void space to store the petroleum within
traps.

The absence of any of these key elements usually foretells the absence of commercial quantities of oil or
gas in a basin. All of these key elements are widely present in the Northern Alaska Province and led to
the creation of two of the largest oil fields in North America (Prudhoe Bay, 13,600 MMbbl; Kuparuk,
2,900 MMbbl). Because many of the key geologic characteristics of northern Alaska extend directly
offshore into the numerous untested prospects beneath the arctic continental shelves, the latter are
believed to offer high potential for future oil and gas discoveries.

The U.S. Geological Survey (USGS) has estimated that the Northern Alaska Province (onshore and State
waters within 3 mi (4.8 km) of shore) contains mean undiscovered resources of 27.00 billion barrels
(Bbbl) of oil and natural-gas liquids and 119.15 Tcf of natural gas (Houseknecht and Bird, 2005:Table 4).
The MMS has estimated that the Beaufort Sea Planning Area offers mean undiscovered resources of 8.22
Bbbl of oil and natural-gas liquids and 27.64 Tcf of natural gas (USDOI, MMS, 2006¢). The same MMS
study estimated that the Chukchi Sea Planning Area offers mean undiscovered resources of 15.38 Bbbl of
oil and natural-gas liquids and 76.77 Tcf of natural gas. As summarized in Table 3.2.1-1, the Arctic
offshore planning areas together capture a 47% share of the undiscovered oil and gas resources of the
greater “Arctic Alaska petroleum province” (onshore and offshore combined).

3.2.1.1.4. Petroleum Potential of Deepwater Areas of the Arctic Offshore Planning Areas.
The 500-m (1,640 ft) isobath was adopted in 1995 as a proxy for the present northern practical limit for
petroleum development in the Beaufort Sea Planning Area (Sherwood, 1998:99). The 500-m (1,640 ft)
isobath approximately corresponds to the transition from continental crust (of northern Alaska and the
Beaufort shelf) to oceanic crust (of the Canada basin). North of this transition and west of long. 146° W.,
the geology, as observed on a few reconnaissance seismic lines, appears to consist of undisturbed, flat-
lying deepwater muds and silts that probably offer no porous reservoirs or trapping mechanisms for
conventional oil and gas (Grantz et al., 1990:Figure 5). Seismic-reflection events that may mark gas
(methane) hydrates are observed in this area in water depths between 400 and 2,800 m (1,312-9,186 ft)
(Kvenvolden and Grantz, 1990:542). East of long. 146° W. and north of the 1,000-m (3,281 ft) isobath,
the Canada basin fill is contorted by folds (Grantz et al., 1990:Figure 4). These folds might form traps for
petroleum, but it is doubtful that any porous reservoirs are present in the basinal strata deformed by the
folds.

From a logistical standpoint, the extreme water depths, the presence of multiyear pack ice, and the steeply
sloping seafloor beyond the 500-m (1,640 ft) isobath in the Beaufort Sea essentially preclude exploration
and development using existing technologies. Permanent installations in areas of multiyear pack ice (i.e.,
both the Beaufort Sea and Chukchi Sea Planning Areas) are limited to water depths less than (<)100 m
(328 ft), owing to constraints of ice resistance engineering and foundation shear strength (Fitzpatrick and
Paulin, 2007).

The parts of the Chukchi Sea Planning Area north of the 100-m (328 ft) isobath and west of Hanna
submarine canyon (see Figure 3.2.1-2) extends over the deep basins and submarine ridges of the Chukchi
borderland. The bathymetric highs and submarine ridges of the Chukchi borderland may have continental
crust affinities, and the ridges apparently represent fragments of a continental margin that has been broken
apart by rifting (Hall, 1990, and references therein). This continental margin may or may not have hosted
a petroliferous basin. Shallow cores from one submarine ridge (Northwind) did not encounter petroleum
but recovered Paleozoic and Mesozoic rocks equivalent to those found in a number of petroliferous basins
that rim the Arctic Ocean (Grantz et al., 1998). To the east of Hanna canyon and north of the 500-m
(1,640 ft) isobath, the Chukchi Sea Planning Area extends over the Beaufort slope and the Canada basin
abyssal plain that lie outboard of the Beaufort shelf.

Arctic Multiple-Sale Draft EIS 3-9 November 2008



Chapter 3: Description of the Existing Environment

Because of (1) the unpromising or unknown petroleum geology and (2) the severe operating environment,
all of the technically recoverable oil and gas resources of the Chukchi and Beaufort Sea Planning Areas
are considered to be located on the continental shelf. The continental shelf area of petroleum potential
lies south of the 100-m (328 ft) isobath (west of long. 162° W. or Hanna submarine canyon) or the 500-m
(1,640 ft) isobath (east of long. 162° W.; USDOI, MMS, 2006e). This northern practical limit for
petroleum development is mapped as the “shelf edge” in Figure 3.2.1-1 and as the isobaths representing
the “Practical Limit for Petroleum Development” mapped in Figure 3.2.1-2.

3.2.1.1.5. Production History. Discovered resources In the Arctic Alaska petroleum province are
scattered among more than 50 oil and gas accumulations, but most commercial production comes from
the Prudhoe Bay oil field and several nearby fields at the head of the TAPS oil pipeline (Figure 3.2.1-2).
Prudhoe Bay field, with original oil reserves of 13,600 MMbbl, was discovered in 1967 and announced in
1968. The Prudhoe Bay discovery set off a period of energetic oil exploration that led to important
additional discoveries. Prudhoe Bay and nearby oil fields sparked oil development in Arctic Alaska
because they formed an asset base sufficiently large to justify construction of the 800-mi (1,287 km)
TAPS pipeline and the tanker port in Valdez.

Table 3.2.1-2 summarizes the remaining reserves, net production, and original oil and gas reserves
associated with developed oil and gas fields of the North Slope. From first TAPS oil throughput in 1977
through December 2006, more than 15,300 MMbbl have flowed to the tanker port in Valdez, Alaska.
This produced oil represents 75% of the original reserves (20,645 MMbbl) of the producing fields.

As of December, 2006, 61,897 billion cubic feet (Bcf) of gas had been produced at the commercial oil
fields near Prudhoe Bay. The produced gas represents 186% of the total original gas reserves of these oil
fields—the gas reserves have already been produced nearly twice. Of the produced gas, most was
reinjected to stimulate oil recovery, but 5,697 Bcf of the produced gas had been consumed to energize oil-
development operations in the Prudhoe-area fields (Table 3.2.1-2). The consumed gas represents 17% of
the original gas reserves of 33,206 Bcf (in the Prudhoe-area fields). This reserve volume does not include
the 8,000 Bef of gas estimated to occur in the undeveloped Point Thomson field.

The only Federal OCS production is at the 206-MMbbl Northstar field, which straddles State of Alaska
and Federal OCS waters of the Beaufort Sea Planning Area (see Figure 3.2.1-2). As of December 2006,
the Northstar field had produced 109 MMbbl, of which 19.4 MMbbl (17.84%) was extracted from the
Federal OCS.

Table 3.2.1-3 summarizes the discovered resources estimated to occur within the undeveloped oil and gas
fields scattered across the Arctic Alaska petroleum province. The sizes of these discoveries are poorly
known, and some are listed with ranges of resources that reflect the uncertainty of the estimates. Most of
these discoveries are located onshore on State of Alaska or Federal lands, but several sizeable and
possibly commercial accumulations are located offshore. In the Beaufort Sea, a development plan for the
Liberty field has been submitted by BPXA (anticipated first production in 2011; Petroleum News Alaska,
2007), and Shell has proposed a drilling program for Sivilluq field (formerly known as Hammerhead)
The Kuvlum and Sandpiper discoveries are under active leases and presumably are being evaluated for
additional drilling or seismic appraisal work. The Burger prospect attracted the most competitive bidding
in Sale 193 (Feb. 6, 2008), garnering a total of $1,562,343,791 for 42 blocks and the highest aggregate
bids for any single prospect. Also, the highest bid for any single block in Sale 193 was on the Burger
prospect, $105,304,581 for block 6763 (OPD NR 03-02) or OCS Number Y-02279.

3.2.1.1.6. Exploration History. Petroleum exploration of the Northern Alaska province began with
the establishment of the Naval Petroleum Reserve No. 4 (NPR-4) in 1923 on the basis of oil seeps near
Cape Simpson. As a result of drilling from 1944-1953, small oil fields were discovered in NPR-4 at
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Umiat, Simpson, and Fish Creek. Gas fields were discovered at Gubik, South Barrow, Meade, Square
Lake, Oumalik, and Wolf Creek. The South Barrow gas field supplied fuel to the Naval Arctic Research
Lab in Barrow for a number of years and continues to provide gas to the village of Barrow. In 1975,
federally funded exploration resumed in NPR-4 and continued for 7 years. This drilling program found
additional gas fields at East Barrow and Walakpa, both of which now produce gas for the village of
Barrow. NPR-4 became NPR-A (National Petroleum Reserve in Alaska) in 1977, when the Department
of the Interior received jurisdiction of the area from the U.S. Navy.

The State of Alaska held the first competitive lease sale on State lands (mostly in the 100-mi (161 km)-
wide-corridor between NPR-A and the Arctic National Wildlife Refuge (ANWR) (Figure 3.2.1-2) in
northern Alaska in 1964. The State held a second competitive lease sale in 1965 that included the
Prudhoe Bay structure. Atlantic Richfield Company and Humble Oil announced the discovery of the
Prudhoe Bay field in 1968 after drilling the Prudhoe Bay State 1 well in 1967. Other oil fields discovered
after the Prudhoe Bay discovery include Lisburne (1967), Kuparuk (1969), West Sak-Ugnu and Schrader
Bluff (1969), Milne Point (1969), Gwydyr Bay (1969), Kavik (1960), Kemik (1972), Flaxman (1975),
East Kurupa (1976), Point Thomson (1977), and Sag Delta-Duck Island (now Endicott; 1978).

Petroleum exploration of the Beaufort Sea Planning Area began with a joint State of Alaska/Federal
offshore lease sale in December 1979 (Sale BF). Nine additional Beaufort Sea Federal lease sales were
held from 1982 through 2007 (Sales 71, 87, 97, 124, 144, 170, 186, 195, and 202). All Beaufort Sea sales
have together leased a total of 883 leases (approximately 5.0 millions of acres) for total high bonus bids
of $3.633 billion (these statistics exclude 100 blocks leased for $28 million on Chukchi shelf). A total of
261 leases are presently (as of May 2008) active in the Beaufort Sea Planning Area. The locations of
active Beaufort Sea leases are shown in Figure 3.2.1-3.

Industry investigations of the Beaufort Sea Planning Area have resulted in the collection of 99,000 line
miles (159,291 line-km) of 2D (or traditional) seismic data and approximately 600 square mi (mi®) or
1,554 km” of 3D (3-dimensional) seismic surveys (3D survey locations remain proprietary). The 2D
“speculative” (shot by geophysical companies and then offered on the open market) seismic grid for the
Beaufort and Chukchi Sea Planning Areas is shown in Figure 3.2.1-4.

A total of 36 wells have been drilled on the 983 Beaufort Sea leases taken since 1979. These wells led to
a number of oil discoveries, with one field currently producing oil and four offering possible future
commercial potential.

Northstar field, with ultimate reserves of 206 MMbbl, is producing approximately 40,000 bbl per day
from sandstones correlative to the reservoir formation at the onshore Prudhoe Bay field.

The four undeveloped discoveries are listed in Table 3.2.1-3. At Tern Island (now Liberty), 105 MMbbl
of oil was discovered in sandstones correlative to the reservoir formation at the Endicott field beneath
State lands. The Hammerhead (now Sivulliq field) and Kuvlum wells discovered 100-200 MMbbl and
160-300 MMbbl of oil, respectively, in sandstones similar to (but older than) the reservoir formations at
the onshore West Sak-Ugnu-Schrader Bluff “heavy” (high-viscosity) oil fields. (The onshore heavy oil
fields are estimated to contain 21,000-36,000 MMbbl of oil in place at shallow depths within or below
permafrost [Oil and Gas Journal, 2001:36].) At the Sandpiper field, wells encountered 47 MMbbl of
light oil in sandstones correlative to the reservoir formation at the onshore Prudhoe Bay field.

Several other Beaufort Sea wells have encountered minor quantities of pooled oil and gas. These include
the Phoenix 1, Antares 1 & 2, Mukluk 1, Mars 1, Galahad 1, and McCovey 1 wells (see Figure 3.2.1-2).

Arctic Multiple-Sale Draft EIS 3-11 November 2008



Chapter 3: Description of the Existing Environment

Four lease sales that offered different parts of the Chukchi shelf were held in 1988 and 1991. Prior to
1996, the Beaufort Sea Planning Area extended 100 mi (161 km) west of Point Barrow over a large area
of the northeastern Chukchi shelf. The pre-1996 boundary is shown as a dotted line in Figure 3.2.1-5. In
1996, the Arctic offshore planning area boundaries were re-drawn into the modern configuration, as
shown in Figures 3.2.1-1, 3.2.1-2, and 3.2.1-5.

The four sales (109 and 126 in the pre-1996 Chukchi; 97 and 124 in the Beaufort) that issued leases in the
modern Chukchi Sea Planning Area prior to 1992 altogether collected $512 million in total high bids on
483 blocks (approximately 27 million acres). A map showing the location of leases issued prior to 1992
is shown in Figure 3.2.1-5. Industry, primarily Shell Oil, invested most of the high-bonus bids on just a
few of the 42 prospects leased prior to 1992. Eighty-five percent of the $512 million bid in the 1988 and
1991 lease sales targeted the five prospects that were eventually drilled (Burger, Klondike, Crackerjack,
Popcorn, Diamond; Figure 3.2.1-5). Of the 483 leases resulting from the 1988 and 1991 lease sales, all
were relinquished by 1996.

Chukchi Sea lease sale 193 was held on February 6, 2008 and garnered $2,662,059,883 in total high bids
for 488 blocks or approximately 29 million acres. Twenty-seven prospects received bids in Sale 193. A
map showing the locations of these bid blocks is shown in Figure 3.2.1-6. Sale 193 was dominated by
Shell Gulf of Mexico, Inc., which submitted high (apparent winning) bids of $2,117,821,183 on 275
blocks. Most (91%) of the high bids, totaling approximately $2,433,309,630, targeted 164 blocks over
the Burger, Crackerjack, and Klondike structures. In contrast to the earlier sales where they received
approximately $41 million in high bids, the Popcorn and Diamond structures received only about $6
million in high bids in Sale 193.

Industry investigations of the Chukchi Sea Planning Area prior to the 1988 and 1991 lease sales resulted
in the collection of 100,000 line-miles (160,900 line-miles) of 2D seismic-reflection data. The 2D
“speculative” seismic grid in the Chukchi Sea Planning Area is shown in Figure 3.2.1-4. In addition,
comprehensive gravimetric, magnetic, thermal, and geochemical surveys also were conducted in the
Chukchi Sea Planning Area. In anticipation of Chukchi Sea Lease Sale 193, 3D seismic surveys were
conducted during the 2006 and 2007 open-water seasons (late summer-fall) in Chukchi Sea. These 3D
surveys covered approximately 1,800 mi” or 4,662 km” (the survey locations are proprietary).

A total of 5 exploratory wells, at an estimated cost of $35 million apiece (Tarrant, 1991), were drilled on
Chukechi shelf from 1989 to 1991 (Klondike OCS Y-1482-1 [1989]; Burger OCS Y-1413-1 [1989-1990];
Popcorn OCS Y-1275-1 [1989-1990]; Crackerjack OCS Y-1320-1 [1990-1991]; and Diamond OCS Y-
0996-1 [1991]. Three wells were drilled over two open-water seasons. Four of the wells (Burger,
Klondike, Crackerjack, and Popcorn) encountered pooled hydrocarbons. Burger prospect apparently
hosts a large gas-condensate find and is estimated to contain discovered resources of 14.038 Tcf of gas
and 724 MMbbl of condensate (most likely case; Craig and Sherwood, 2004).

3.2.2. Climate and Meteorology.

The climate of the coastal area bordering the Chukchi and Beaufort seas is classified tundra (Koppen
climate classification scheme, mean temperature of the coldest month is less than [<] 10 °C (50 °F) but
more than 0 °C (32 °F). Winters are bitterly cold, summers are cool, and annual precipitation is low.
During the winter season, the Beaufort-Chukchi Sea region is dominated by a ridge of high pressure

linking the Siberian High and high pressure over the Yukon of Canada. Eastward moving western Pacific
storm centers remain largely south of lat. 60° N.
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Summer atmospheric-pressure patterns are more numerous and varied than in winter (Barry, 1979).
Western Pacific low-pressure systems are more common north of lat. 60° N. These systems move
northeasterly through the Bering Sea into the Chukchi Sea, where they follow the northwestern Alaska
coast. Low-pressure systems generally bring cloudy skies, frequent precipitation, and southwesterly
winds.

Weather patterns in the region are strongly influenced by variability brought about by the Arctic and
North Atlantic Oscillations (AO/NAQO) (Thompson and Wallace, 1998) and the Pacific Decadal
Oscillation (PDO) (Mantua et al., 1997). These phenomena are similar to the El Nifio-Southern
Oscillation that dominates the equatorial Pacific Ocean. The AO alternates between positive and negative
phases, influencing the weather patterns throughout the Arctic and Northern Hemisphere. Starting in
1989, the AO has tended to stay in the positive phase, causing lower than normal arctic air pressure,
stronger westerly winds, and higher-than-normal temperatures. The PDO has been in a largely positive
phase since 1976, when there was a fundamental shift towards warmer temperatures in Alaska. When the
PDO index is positive, westerly winds in the Northern Pacific are stronger, thereby causing increased
southerly flow and warm air advection into Alaska during winter, resulting in positive temperature
anomalies. Major PDO eras have persisted for 20-30 years (Mantua et al., 1997).

3.2.2.1. Air Temperature. Subfreezing temperatures prevail for most of the year. Along the Chukchi
Sea, the average mean temperature in February ranges from -9.3 °F (-22.9 °C) at Cape Lisburne to -22.9
°F (-30.5 °C) at Point Lay (www.wrcc.dri.edu). An extreme low temperature of -56 °F (-48.9 °C) has
been recorded at Wainwright. Along the Beaufort Sea, the average mean temperature in February ranges
from -18.0 °F (-28.8 °C) at Prudhoe Bay to -18.5 °F (-28.1 °C) at Kuparuk. An extreme low temperature
of -62 °F (-52.2 °C) has been recorded at Prudhoe Bay. During winter, there may be prolonged periods of
high winds, leading to extreme ice pressures and dangerous wind-chill conditions.

There is a brief summer season from June through August, with temperatures generally above freezing
and precipitation falling in the form of rain. Along the Chukchi Sea, the average mean temperature in
July ranges from 40.0 °F (4.4 °C) at Point Barrow to 45.2 °F (7.3 °C) at Cape Lisburne
(www.wrcc.dri.edu). An extreme maximum temperature of 80 °F (26.7 °C) has been recorded at
Wainwright. Along the Beaufort Sea, the average mean temperature in July ranges from 39.8 °F (4.3 °C)
at Barter Island to 47.6 °F (8.6 °C) at Prudhoe Bay (www.wrcc.dri.edu). An extreme maximum
temperature of 83 °F (28.3 °C) has been recorded at Prudhoe Bay and Kuparuk.

3.2.2.2. Precipitation. Along the Chukchi Sea, the average annual precipitation ranges from 4.21
inches at Point Barrow to 11.34 inches (in) at Cape Lisburne (www.wrcc.dri.edu). There is a great
seasonal variation in precipitation with the months of February and March generally the driest and August
the wettest. The average precipitation in the driest month ranges from 0.03-0.26 in. The average
precipitation in August, the wettest month, ranges from 1.01 in at Point Barrow to 2.74 in at Cape
Lisburne.

Along the Beaufort Sea, the average annual precipitation ranges from 4.02 in at Kuparuk to 4.8 in at
Barter Island (www.wrcc.dri.edu). The average precipitation in the driest month ranges from 0.08-0.13
in. The average monthly precipitation in August ranges from 0.96-1.14 in.

Fog, rain, and snowstorms are dangerous weather phenomena that influence horizontal visibility. Very
low visibility (<1 kilometer [km]) (0.6 mi) occurs most frequently in summer due to fog and in winter as
a result of snowstorms. From June through August, the occurrence of low visibility in the open sea
ranges from 25-30% (Proshutinsky, Proshutinsky, and Weingartner, 1998). This value decreases toward
the mainland coast (10%).
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3.2.2.3. Winds. During winter, northerly winds prevail in the Chukchi Sea, with directions ranging
from northwest in the western part of the sea to northeast in the eastern part (Proshutinsky, Proshutinsky,
and Weingartner, 1998). During summer, the Chukchi Sea exhibits a more complicated wind regime,
with alternating northerly and southerly winds.

Surface winds along the coast between Point Lay and Barrow commonly blow from the east and
northeast. At Cape Lisburne winds from the east and southeast prevail (Brower et al., 1988). The coastal
wind speeds range generally from 4-8 meters per second (m/sec). Sustained winds of 26-29 m/sec, with
higher gusts, have been recorded (Wilson et al., 1982).

The MMS has collected data from five meteorological stations from January 2001 through September
2006 at sites along a 100-km (62-mi) stretch of the Beaufort Sea coast centered on Prudhoe Bay. The
sites were Milne Point, Cottle Island, Northstar Island, Endicott, and Badami. Wind directions at these
stations have a strong bimodal distribution, with the greatest frequency from the east-northeast and a
secondary maximum from the southwest to west-southwest. The average wind speeds range from 5.1-5.9
m/sec (11.4-13.2 miles/hour [mph]). Peak winds ranged from 22.9-27.9 m/sec (51-62 mph) (Veltkamp
and Wilcox, 2007).

The data support the meteorological effects theorized by Kozo and Robe (1987) of a summer sea-breeze
effect and orographic effects of the Brooks Range. The observations indicate that the sea-breeze effect is
strongest in the months of May through July, although it is evidenced through September (Veltkamp and
Wilcox, 2007). During early summer, onshore winds dominate local weather patterns in terms of both
wind-direction frequency and duration. The sea-breeze effect is most pronounced at sites closest to the
coastline; with the ratio of onshore to offshore winds in summer indicating a strong correlation to distance
offshore. Summer wind speeds appeared to be highest centered on the coast, with wind speeds dropping
with both distance offshore and inland. However, offshore data are limited to islands within several miles
of the mainland.

3.2.2.4. Storms. Storms (wind velocities of greater than [>] 15 m/sec) are observed more often in
winter than in summer. In the Chukchi Sea, 6-10 storm days occur per month. The duration of storms
ranges from 6-24 hours in 70-90% of cases, but stormy weather can last from 8-14 days (Proshutinsky,
Proshutinsky, and Weingartner, 1998).

On October 3, 1963, an intense storm that hit Barrow with little warning and caused more damage than
any other storm in its historical records is described in detail by Brunner et al. (2004). Wind gusts as high
as 75-80 mph (33-36 m/sec) may have been reached, and the highest official observation of sustained
winds was 55 mph (25 m/sec). The resulting storm surge (or rise in sea level) reached 10 feet (ft), and
may have been as high as 12 ft. The storm surge and wave action caused extensive flooding in coastal
areas, and more than 200,000 cubic yards (yd®) of sediment transport caused bluffs in the Barrow area to
retreat as much as 10 ft (Brunner et al., 2004).

Since that episode, at least 30 storms have produced severe winds at Barrow and along the Chukchi coast
(Brunner et al., 2004). The more notable of these are:

e September 12 and 20, 1986: The first of these storms from the southwest had peak and sustained
winds of 56 and 38 mph, respectively, but the second storm was even stronger, with peak and
sustained winds of 65 and 49 mph. Estimated damage to roads and structures in Barrow and
Wainwright was more than $7.5 million.

e February 25, 1989: This storm hit from the southwest when the ice was in, with peak and
sustained winds of 73 and 55 mph, respectively, and reported gusts close to 100 mph. An
estimate of total damage to the NSB, including both private and public property, was more than
$500,000.
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e August 10, 2000: This storm hit from the west when the ice was out, with peak and sustained
winds of 75 and 55 mph, respectively, equivalent to the October 1963 storm, but not as long
lasting. The initial total damage estimate was about $7.7 million.

Lynch et al. (2001) document the Barrow high wind events from 1960-2000 and concluded that high-
wind events are common in fall and winter and rare in April, May, and June. They have not yet
concluded whether the more frequent storms are part of a new pattern.

Sudden onsets of strong winds cause very hazardous conditions for Native subsistence hunters. In the
Sale 124 Public Hearing in Kaktovik, Mr. Ningeok stated:

...without any notice at all this storm would come upon us. No matter how beautiful a day, these
sudden storms can come upon you. We were unloading the plane, at that moment, the plane did not
leave, nor did we get done unloading the plane, and all the supplies for the DEW line were frozen out
there because of this sudden snow storm which no one was able to do anything at all. (USDOI,
MMS, 1990c).

Sarah Kunaknana reported that storms can come from different directions, but usually are from the north,
and observed that the area inside the barrier islands is not affected heavily by storms (Sarah Kunaknan as
cited in U.S. Army Corps of Engineers, 1999). Sarah Kunaknana indicated that a warm breeze and
warming temperatures in summer are indicators of an impending major storm (USDOI, MMS, 1996d:2).
In recent public meetings, Barrow whaling captains John Nusunginya and James Ahsoak described how
the weather changes constantly and is very unpredictable, and that the biggest storms occur in September
(USDOI, MMS, 1996d:3). Jonas Ningeok, a Kaktovik resident, described the sudden and extreme storms
that occur in the Alaskan Beaufort Sea:

...from experience, I know no matter how beautiful the day may look, in a moment’s time, we can
have a snow storm...that you can’t even see [the] distance...to the end of the table.... It doesn’t
happen every year, but when it does happen, there’s no telling [when].... As we were growing up,
there have been several times when my...father [would] look up at the clouds, the sky, and tell us to
get everything...all the firewood.... We’d get everything ready, and without any notice at all, it would
seem like that all this storm would come upon us... (USDOI, MMS, 1990c:20-21).

Regarding conditions around the barrier islands bordering Stefansson Sound to the east of Prudhoe Bay,
Vincent Nageak stated: “It is difficult to find a leeward side among any of those three groups of
islands...so we usually go to Foggy Island for protection” (V. Nageak, as cited in Shapiro and Metzner,
1979).

Regarding Cross Island, Archie Ahkiviana states:

And then this high wind, we were down at Cross Island about a couple of years ago. We couldn’t go
off the island even though we’d gotten all our quotas in, ‘cause of the high wind....Well, there’s just
too much high winds. You know we go inside the Cross - those barrier islands. (Ahkiviana, as cited
in USDOI, MMS, 2001).

Archie Ahkiviana stated at the public hearing of the Liberty draft EIS:
We have been observing very high strong winds nowadays at Cross Island. A very strong East wind
blew over the Winch Shack which was 16' x 24' and was completely destroyed; and a second

building 9' x 40" trailer was destroyed and was found blown over to the lagoon at Cross Island. These
strong winds have recently been observed. The Nuiqsut whalers regard these very strong winds
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unusual and blame this on global warming and climatic changes. These incidents happened in the
fall of 1999 (Ahkiviana, as cited in USDOI, MMS, 2001).

3.2.2.5. Climate Change in the Arctic.

3.2.2.5.1. Climate Trends in the 20™ Century. The arctic climate is undergoing changes as a result
of global climate change as well as natural cyclical variations that include the PDO and AO/NAO
discussed at the beginning of Section 3.2.2. It is not known to what extent global climate change may
affect AO/NAO variability patterns. Observations of the AO/NOA patterns in the second half of the 20™
century have not reflected changes predicted by models that incorporate changes in greenhouse gas
concentrations (Fyfe, 2003).

Establishing climatic trends in the Arctic is challenging because of the small number of monitoring
stations and the relatively short record of data. Data are available from fixed meteorological stations on
land, drifting stations, and drifting buoys. The Russian North Pole drifting stations were first deployed in
1937, discontinued in 1991, and then resumed in 2003. Drifting buoys have been operating under the
International Arctic Buoy Programme since 1979. The ACIA (2005) summarized spatial and temporal
temperature trends in the Arctic based on observations from the Global Historical Climatology Network
database (Peterson and Vose, 1997) and the Climate Research Unit database (Jones and Moberg, 2003).
Both time series for stations located north of lat. 60 °N. show a statistically significant warming trend of
0.09 °C (0.16 °F) per decade for the period of 1900-2003 (ACIA, 2005). The arctic trend is greater than
the overall trend of 0.09 °C (0.16 °F) per decade for the Northern Hemisphere (IPCC, 2001).

In general, temperatures increased from 1900 to the mid-1940s, decreased until about the mid-1960s, and
then increased again up to the present. From 1966-2003, the average rate of temperature change for the
Arctic was 0.40 °C (0.7 °F) per decade (ACIA, 2005). When temperature trends are broken down by
season, the largest changes occurred in winter and spring. Temperatures in the marine Arctic measured
by coastal land stations, drifting ice stations, and the Russian North Pole stations increased at the rate of
0.05 °C (0.1 °F) per decade in the 20" century (Polyakov et al., 2003).

An analysis by Rigor, Colony, and Martin (2000) for the entire Arctic Ocean for the period 1979-1997,
indicates an increase in surface air temperature of about 1.0 °C (1.8 °F) per decade in the eastern Arctic,
primarily north of the Laptev and East Siberian seas, whereas the western Arctic shows no trend or even a
slight cooling in the Canadian Beaufort Sea. During fall, the trends show a cooling of about 1.0 °C per
decade over the Beaufort Sea and Alaska (Rigor, Colony, and Martin, 2000). During spring, a significant
warming trend of 2 °C (3.6 °F) per decade can be seen over most of the Arctic. Summer shows no
significant trend.

Surface temperatures from satellite observations for the period 1981-2001 showed statistically significant
warming in all areas to the north of lat. 60 °N., except for Greenland (ACIA, 2005; Comiso, 2003). The
warming trends were 0.33 °C (0.6 °F) per decade over the sea ice, 0.50 °C (0.9 °F) per decade over
Eurasia, and 1.06 °C (1.9 °F) per decade over North America (ACIA, 2005).

A trend analysis for first-order observing stations in Alaska for the period of 1949-2007 shows an average
temperature change of 3.4 °F (1.9 °C) with the figure for individual stations ranging from 1.3 °F (0.7 °C)
at Kodiak to 4.2 °F (2.3 °C) at Barrow and Bettles (Alaska Climate Research Center, 2008). The largest
increase was seen in winter and spring, with the smallest change in autumn. The trend has been far from
linear. There was a decrease in temperature in the period from 1949-1976 followed by an abrupt increase
in temperature in the period from 1973-1979 (Figure 3.2.2-1). The temperature shift in the 1970s
corresponded to a change to a positive index of the PDO. Since 1979, only a little additional warming has
occurred in Alaska with the exception of Barrow and a few other locations.
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Figure 3.2.2-1 shows the temperature trend from 1949-2007 based on a best linear fit. The data show an
increase in the mean annual temperature of 4.2 and 3.3 °F at Barrow and Kotzebue, respectively. Most of
the temperature change occurred in winter and spring, with less of a change in summer and autumn. The
fluctuation in annual average temperature from 1901-2007 for Barrow and Kotzebue are shown in Figures
3.3.2-2 and 3.2.2-3, respectively.

The greater amount of warming in the Arctic compared to that for the globe as a whole is consistent with
climate model projections (IPCC, 2007). However, at present there is no definitive evidence of an
anthropogenic signal in the Arctic, as no direct attribution study has been done (ACIA, 2005). Regional
scale studies by Karoly et al. (2003); Zwiers and Zhang (2003); and Stott, Jones, and Mitchell (2003) tend
to support the conclusion that temperature variations in North America and Eurasia probably are not due
to natural variability alone. In the Arctic, natural variability is larger than in other parts of the world, so
the anthropogenic signal is more difficult to detect. Scarcity of data in the Arctic also is a significant
obstacle (ACIA, 2005).

The arctic environment poses unique problems to measurement of precipitation. Nevertheless, it appears
that precipitation in the Arctic exhibits an upward trend, consistent with what is observed in mid-latitudes.
Mean annual precipitation in the Arctic has increased at the rate of 1.4% per decade in the period of 1900-
2003 and at a rate of 2.2% per decade in the period of 1966-2003 (ACIA, 2005). A few studies also
indicate that an increasingly larger portion of precipitation falls in the form of rain (ACIA, 2005).
Precipitation in Alaska also follows an upward trend. The fluctuation in annual average precipitation
from 1901-2007 for Barrow and Kotzebue are shown in Figures 3.2.2-4 and 3.2.2-5, respectively. Annual
snowfall in Alaska has increased by about 11%, but annual snow cover has decreased due to more rapid
melting in spring and summer (Alaska Regional Assessment Group, 1999).

Satellite data have shown that arctic sea-ice extent has decreased by about 2.7% per decade during the
period of 1978 through 2005 (IPCC, 2007). This decreasing trend is observed in all seasons, but the
greatest decrease is found in September with a trend of -8.6% per decade (Serreze, Holland, and Stroeve,
2007). In September 2007, Arctic sea ice extent reached its lowest value since satellite measurements
began in 1979, and was 23% lower than the previous record established in 2005 (NSIDC, 2007). The
causes of the decline in sea ice are thought to be attributed to many variables, including a rise in air
temperatures, changes in radiative fluxes from increases in greenhouse gases, and changes in wind
circulation and ocean currents (Serreze, Holland, and Stroeve, 2007). A strongly positive value of the
NOA index from the 1970s into the 1990s brought increased cyclonic activity in the Arctic, transporting
warmer air into the region, and shifting sea ice farther away from the Siberian and Alaska coasts, and
flushing more of the sea ice into the North Atlantic though the Fram Strait (Serreze, Holland, and Stroeve,
2007).

Subsea sonar measurements from submarines of ice draft (the submerged portion of sea ice) provide the
primary source of information on ice thickness. Ice-draft measurements in the mid-1990s showed an
average decline of about 42% compared to values in the period of 1958-1977 (IPCC, 2007; Rothrock, Yu,
and Maykut, 1999). There are indications that the decrease in sea-ice thickness was not gradual but
occurred abruptly before 1991. However, not all studies show the same trend and the limited coverage of
observations makes it difficult to come to a general conclusion. The potential effects of climate change
on sea ice are further discussed in Section 3.2.4.

Retreat of sea ice may have caused an increase in impacts to coastal areas from storms. Aerial photo
comparison has revealed total erosive losses up to 457 m (1,500 ft) over the past few decades along some
stretches of the Alaskan coast (Alaska Regional Assessment Group, 1999). Several villages have been
sufficiently threatened by increased erosion and inundation that they must be protected or relocated
(Alaska Regional Assessment Group, 1999). At Barrow, coastal erosion has been measured at the rate of
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1-2.5 m/year since 1948 (ACIA, 2005), and it has been causing severe impacts on the community. For
more information about changes in arctic sea ice, the reader is referred to Section 3.2.4.3.

Along a transect following the TAPS route, permafrost temperatures at 15- to 20-m depths have increased
between 0.6 and 1.5 °C (1.1 and 2.7 °F) over the past 20 years. Borehole measurements have shown an
increase of the mean annual ground surface temperatures of 2.5 °C (4.5 °°F) since the 1960s, while
discontinuous permafrost has begun thawing downward at a rate of 0.1 m/year at some locations (ACIA,
2005).

Information based on traditional knowledge also points to changes in the climate of the Arctic. Since the
late 1970s, Alaskan Natives in communities along the coast of the northern Bering and Chukchi seas have
noticed substantial changes in the ocean and the animals that live there.

Beginning in the late 1970s, the patterns of wind, temperature, ice, and currents in the northern
Bering and Chukchi seas have changed. The winds are stronger, commonly 15-25 mph, and there are
fewer calm days. The wind may shift in direction but remains strong for long periods. In spring, the
winds change the distribution of the sea ice and combine with warm temperatures to speed up the
melting of ice and snow. From mid-July to September, there has been more wind from the south,
making for a wetter season. With less sea ice and more open water, fall storms have become more
destructive to the coastline (Pungowiyi, 2005).

A more detailed discussion of projected changes in the Arctic climate and their potential effects on the
planning areas for the proposed lease sales is given in Section IV.A.2.a of the Final EIS for the 2007-2012
OCS Oil and Gas Leasing Program (USDOI, MMS, 2007c¢).

3.2.2.5.2. Arctic Climate Variability Prior to the 20™ Century. In the period of 120-90 million
years before present (My BP), the Arctic was significantly warmer than at present (ACIA, 2005).
Following this period, temperatures trended downward, ice accumulation started, and intensive glaciation
commenced about 3.5-3 My BP. In the Quaternary Period (1.6 My BP-present), the global climate was
characterized by alternating interglacial and glacial cycles. Each cycle can further be subdivided into
stadials (shorter cold periods) and interstadials (shorter mild episodes). It has been estimated that during
the Quaternary Period there have been between 30 and 50 glacial/interglacial cycles (ACIA, 2005).
Various hypotheses have been considered to explain these variations and include periodic orbital
configurations described by Milankovitch (in Berger, 1988) and changes in the North Atlantic Ocean
circulations.

The most recent interglacial episode took place in the period from 130-107 thousand years (Ky) BP.
According to paleoclimate indicators, the climate during this time was somewhat warmer than at present.
The last ice age started rather abruptly around 107 Ky BP. The glaciation reached its peak around 24-21
Ky BP, also known as the Last Glacial Maximum. Cold did not prevail continuously during this period.
There were rapid warm and cold oscillations, called Dansgaard-Oeschger events. About 24 of these
episodes have been found between 115 and 14 Ky BP (ACIA, 2005). A complete change to a much
warmer climate would occur over a span over only a few decades. These interstadials would typically last
from a few centuries to about 2,000 years. Return to colder conditions could be equally rapid.

The last ice age started to come to an end around 20 Ky BP and, by 10 Ky BP, temperatures were close to
those of today. During this transition there were periods of very rapid warming as well as sudden
reversals to colder temperatures. Some of the warming rates, such as those found at the end of the
Younger Dryas (around 11 Ky BP) were as high as 10 °C (18 °F) per 50 years. It appears that the climate
around 8-5 Ky BP was significantly warmer than today. The latter half of the Holocene Period (10 Ky
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BP-present) was somewhat cooler. In Alaska, pollen data seemed to indicate a drastic cooling around 3.5
Ky BP accompanied by an increase in glacial activity.

In the last millennium, what is called the “Medieval Warm Period” in the period of the 9™ to 15™ century
was not a global phenomenon, but was primarily limited to the North Atlantic area (ACIA, 2005). For the
Northern Hemisphere, there was a general cooling trend from the year 1000 to about 1850 or 1900. The
climate of the Arctic in the period of 1550-1900 may have been the coldest in the entire Holocene Period.
The 20™ century warming trend started around 1900.

In summary, the Arctic has seen very large cyclical variations over the past 2 million years. The changes
also have not been uniform over the area. Large changes also have taken place abruptly, spanning just a
few decades. The driving factors are complex, but involve changes in solar radiation, atmospheric
circulations, ocean circulations, and the cryosphere. Many of these factors tend to amplify changes
resulting from the initial causal factor. The complexity of the interaction between the atmosphere,
oceans, and the cryosphere adds to the challenge of attempting to project climatic changes resulting from
increased greenhouse gas concentrations.

3.2.2.5.3. Projected Changes to Climate in the Arctic. The following discussion is based on
information presented in the ACIA, 2005 report. The projected changes in the report were based on
simulations from five different atmosphere-ocean general circulation models (AOGCMs). The models
were (1) CGCM2 (Canadian Centre for Climate Modelling and Analysis), (2) CSM_1.4 (National Center
for Atmospheric Research, USA), (3) ECHAM4/OPYC3 (Max-Planck Institute for Meteorology,
Germany), (4) GFDL-R30 C (Geophysical Fluid Dynamics Laboratory, USA), and (5) HadCM3 (Hadley
Centre for Climate Prediction and Research, UK). The atmospheric models have a horizontal grid
resolution of about 200-300 km and have between 10 and 20 vertical levels. Some of the ocean models
have somewhat greater horizontal resolution and have between 10 and 45 vertical levels (ACIA, 2005).

Important atmospheric processes in AOGCMs include clouds and radiation; convection; precipitation;
orography; and heat, moisture, and momentum fluxes in the atmospheric boundary layer. These
processes take place over a scale much smaller than the model grid. These factors must be represented in
terms of the larger scale variables in the model. The Arctic presents unique challenges to climate
modeling. Computational problems arise from converging meridians in the Arctic (ACIA, 2005). The
atmospheric boundary layer in the Arctic has unique characteristics and, thus, standard techniques for
treating it in the model may not be appropriate. There frequently are strong temperature inversions, and
these may not be adequately resolved in the model. The simulation of ice depth, ice extent, and ice flow
present challenges, as these can have a very significant feedback on the climate variables.

The five models were applied using the IPPC B2 emissions scenario (ACIA, 2005). This scenario
assumes a society that in general puts somewhat greater emphasis on environmental than economic
considerations with modest economic and population growth. The models projected a global mean
temperature increase by the late 21 century of 1.4-2.1 °C (2.5-3.8 °F) (compared to the 1981-2000
period). For the Arctic, the mean temperature increase by 2071-2090 relative to a 1980-2000 baseline for
the area to the north of lat. 60° N. ranges from 2.8-4.6 °C (5.0-8.3 °F). For the period 2041-2060, the
mean temperature increase ranges from 2.2-3.2 °C (4.0-5.8 °F), with four of the five models predicting a
temperature increase of between 2.2 and 2.5 °C (4.0-4.5 °F). The range of temperatures predicted by the
models is the result of model differences as well as noise due to what is called internal variability. While
the largest temperature increases were found in the Arctic, the internal variability also was higher in the
Arctic than in the lower latitudes (ACIA, 2005). A statistical analysis of the model results indicated that
at least for the next few decades, the temperature increase in the Arctic from greenhouse gases may
remain difficult to differentiate from natural variability (ACIA, 2005). Later in the 21 century, the
effects from greenhouse gases become more statistically significant.
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The largest temperatures increases were found over the Arctic Ocean, the Canadian Archipelago, and the
Russian Arctic. The projected temperature increase over the central Arctic Ocean was >5 °C (ACIA,
2005). There was considerable seasonal variability, with the largest increases found in autumn and
winter, and the lowest increases occurring in summer, when the temperature increase over the Arctic
Ocean was <1 °C (1.8 °F).

For areas to the north of lat. 60°N., the five models project an increase in annual precipitation of between
7.5 and 18.1% (ACIA, 2005). As with temperature, the largest increase occurs in autumn and winter, and
the smallest increase in summer. The models also project a slight decrease in surface air pressure in the
Arctic and an increase in cloud cover. The models in general projected an increase in evapotranspiration
(E) for the Arctic Ocean and five major watersheds, but there is considerable scatter in the results and in
each region at least one of the models projected a decrease in the value. The value of precipitation (P)
minus E showed a net increase for all except one model, with the largest increase occurring over the
Arctic Ocean (ACIA, 2005). However, there was considerable seasonal variation with smaller values of P
minus E in summer. This could mean that increased winter and spring flow rates could be followed by
decreased flow rates in summer.

Modeling was performed to project sea-ice extent in the 21* century for March and September. It should
be noted that there was considerable bias in the sea-ice projection for the baseline, with many of the
models projecting values that are much lower than the observed values. The future projected values,
therefore, were adjusted in an attempt to account for these biases. The CSM_1.4 projected only a slight
decrease in sea ice through the end of the 21* century for March and September. On the other hand, the
CGCM2 model projected an ice-free Arctic in September by the middle of the 21* century. The other
three models projected a sea-ice extent for September by the end of the 21* century that is only about
one-third of the current value. Most of the Arctic Ocean is projected to remain ice-covered in March, but
the sea-ice edge is projected to retreat significantly in the subpolar seas. Some of the consequences of
sea-ice loss would be increased atmospheric humidity, cloudiness, and precipitation. Ocean temperature,
salinity, and stratification will change in some areas.

The IPCC projects that global sea level will rise by 0.11-0.77 m (0.4-2.5 ft) between 1990 and 2100, with
an average value of 0.48 m (1.6 ft) (ACIA, 2005). This large range is due to the use of seven different
models and many more emissions scenarios. The largest portion is due to thermal expansion, and most of
the remainder due to glacier melting. There are large uncertainties in the contribution from the Greenland
and West Antarctic ice sheets. Larger sea level values are predicted for the Arctic. The NASA-GISS
atmosphere-ocean model projects that the arctic sea level will rise by 0.73 m (2.4 ft) between 2000 and
2100. Thermal expansion contributes 0.31 m (1.0 ft) to the rise, while fresh water input contributes 0.45
m (1.5 ft) (ACIA, 2005; Miller and Russell, 2000).

In summary, ACIA applied five different climate models to project future Arctic climate. The models
project a mean temperature increase for the Arctic of 2.2-3.2 °C (4.0-5.8 °F) by the middle of the 21"
century and 2.8-4.6 °C (5.0-8.3 °F) by the end of the 21% century. The largest increases occurred in
autumn and winter. Precipitation is projected to increase by about 8-18%, and P minus E is projected to
increase, which would lead to increased runoff, except perhaps in the summer. Sea ice is projected to
decrease considerably, with most pronounced loss in early autumn. Sea level in the Arctic is projected to
increase an average of 0.73 m (2.4 ft). Of all the parameters, sea level rise has the largest uncertainty.
Climate change in the Arctic is projected to be larger than in other areas of the globe. However, Arctic
climate has a larger natural variability and is highly complex and, therefore, climate projections may have
greater uncertainty. Use of more advanced modeling techniques in the future along with more extensive
observations should improve the capability in future climate projections.
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3.2.3. Physical Oceanography.

3.2.3.1. Beaufort and Chukchi Seas: Water Depth and Generalized Circulation. The
physical oceanography descriptions in Beaufort Sea Planning Area Oil and Gas Lease Sales 97, 124, 144,
170, 186, 195, and 202 and Chukchi Sea Planning Area Oil and Gas Lease Sales 109, 126, and 193 Final
EISs (USDOI, MMS, 1987a, 1990a, 1996a, 1998a, 2003a, 2007d) and Beaufort Sea Planning Area Oil
and Gas Lease Sales 195 and 202 Environmental Assessments (EAs) (USDOI, MMS, 2004, 2006b) are
incorporated by reference. Brief summaries of these descriptions, updated and augmented by new
material, are provided below.

The Beaufort Sea Sales 209 and 217 areas lie within the U.S. portion of the Beaufort Sea adjacent to
northern Alaska. The Beaufort Sea extends east from Point Barrow, Alaska to Banks Island, Canada and
northward into the Canada Basin (Figure 3.2.3-1). The Chukchi Sales 212 and 221 areas lie within the
U.S. portion of the Chukchi Sea adjacent to northern Alaska. The Chukchi Sea extends west from Point
Barrow, Alaska to the Russian Chukotka shoreline, northwest to Wrangel Island and south to the Bering
Strait (Figure 3.2.3-1).

The Beaufort and Chukchi are marginal seas to the Arctic Ocean. The physical oceanography is
influenced by: (1) the flow of water through the Bering Strait, Siberian Coastal Current, and the currents
in the Chukchi Plateau and Canada Basin; (2) the atmospheric-pressure systems; (3) surface-water runoff;
(4) density differences between watermasses; and (5) seasonal and perennial sea ice.

Figure 3.2.3-1 shows the continental shelf, slope, rise, and abyssal plain within the proposed Beaufort Sea
sale area. Water depths within the sales’ areas range from about 1.5 m (approximately 5 ft) to more than
3,500 m (11, 482 ft). Approximately 75% of the proposed Beaufort Sea sale area has water depths >60
m. The major topographic features are Barrow Canyon and barrier islands and shoals. Shoals rise 5-10 m
(16-33 ft) above the surrounding seafloor and are found in water depths of 10-20 m (33-65 ft). The
barrier islands are shaped by waves in the short Arctic open-water season. They are narrow (<250 m),
have low elevations (<2 m) and, particular to the Arctic, they are short (Stutz, Trembainis, and Pilkey,
1999). The shelf varies in width between Barrow and Canada and generally is a narrow shelf averaging
about 80 km. Barrow Canyon is just northeast of Barrow, with depths ranging from 50-170 m. Barrow
Canyon plays a role in draining water from the Chukchi Sea, creating eddies and bringing upwelled water
from the basin to the shelf. East of the Beaufort sale areas, the Mackenzie trough and the Kugamllit
Valley act as conduits for cross-shelf exchange.

Figure 3.2.3-1 shows that approximately 87% of the proposed Sales 212 and 221 area covers the
relatively shallow (<100 m) Chukchi continental shelf adjacent to the Arctic Ocean. A small area in the
northeastern portion overlies the continental slope and abyssal plain. Water depths within the proposed
Chukchi Sea sale area range from approximately 20-3,500 m (65.6-11,482 ft). Hanna Shoal lies within
the proposed sale area and Herald Shoal is adjacent to it on the western side. These shoals rise above the
surrounding seafloor to approximately 20 m below sea level. There are two major sea valleys in the
Chukchi Sea — Herald Canyon and Barrow Canyon. The Barrow Sea Valley begins north of Wainwright
and trends in a northeasterly direction parallel to the Alaskan coast. Herald Valley is to the north,
adjacent to Wrangel Island, outside the sale area. Hope Valley, a broad depression, stretches from Bering
Strait to Herald Canyon. These topographic features exert a steering effect on the oceanographic
circulation patterns in this area.

The generalized Beaufort and Chukchi circulation is shown in Figure 3.2.3-2. From the northwest, the

Siberian coastal current flows south along the Chukotka Peninsula and is present in summer and fall, but
weak in fall and winter. The Bering Strait is the gateway between the northern Pacific and the Arctic.
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Although the flow through the strait is small in volume (~ 0.8 Sverdrups [Sv] northward in the annual
mean [Sverdrup is a unit of volume transport equal to 1,000,000 cubic meters per second {m*/sec.}]), due
to its high heat and freshwater content, low density, and high nutrients, it has a large influence on the
Chukchi Sea and the Arctic Ocean.

Three watermasses move through the Bering Strait: Anadyr Water, Bering Shelf Water (BSW), and
Alaska Coastal Water. These watermasses cross the Chukchi Shelf and exit in four general areas: Long
Strait, Herald Canyon, the Central Channel, and Barrow Canyon (Woodgate, Aagaard, and Weingartner,
2005). The Alaska Coastal Current flows northeastward along the Chukchi Sea coast at approximately 5
centimeters per second (cm/sec.) and drains into the Barrow Canyon (Johnson, 1989; Weingartner et al.,
1998). Barrow Canyon mean currents range from 14-23 cm/sec., with maximum current speeds of
approximately 100 cm/sec. (Weingartner et al., 1998). Flow reversals occur in Barrow Canyon with
upwelling. These reversals are tied to the pressure gradient associated with the variable longshore current
(Johnson, 1989; Aagaard and Roach, 1990).

On the continental slope, the Atlantic Intermediate Water of the Arctic Ocean circulates at approximately
200-1,500 m depth in a counterclockwise motion. Above the Atlantic Intermediate Water, in the absence
of winds, is an eastward flowing boundary current (Pickart, 2004; Pickart et al., 2005; Weingartner, 2006;
Mathis et al., 2007; Nikolopoulos et al., In press). Closer yet to the surface in the Canada Basin is the
Beaufort Gyre, which circulates in a clockwise motion at a mean rate of about 5-10 cm/sec., but daily
mean values may be 10-times greater.

3.2.3.2. Beaufort Sea. For this discussion, the Beaufort Sea is divided into two main oceanographic
regions: offshore with water depths >40 m and nearshore with water depths <40 m.

3.2.3.2.1. Offshore. The offshore is seaward of the 40-m water-depth line and includes the outer shelf,
slope, and deep basin. This region is highly influenced by the wind, sea ice, and water masses from other
portions of the Arctic and Chukchi shelf.

3.2.3.2.1.1. Offshore Watermasses. Offshore of the Alaskan Beaufort Sea shelf, the slope and
abyssal plain extend into the Canada Basin. The Beaufort offshore waters of the Canada Basin show the
“typical” Arctic structure with a cold halocline that insulates the warmer, deeper waters of Atlantic origin
from the colder, fresher surface waters called the polar mixed layer. This water structure is important,
because it keeps the warm Atlantic water from melting the polar ice.

From the surface to approximately 2,500 m, there are three general watermass divisions: a polar mixed
layer, a halocline complex, and the Atlantic layer (called Atlantic Intermediate Water [AIW]). In the
Beaufort Sea, the polar mixed layer occurs from the surface to approximately 50 m. The polar mixed
layer is primarily wind driven. Precipitation, river inflow, and waters produced during ice melting
accumulate in the mixed layer; all of which freshen the mixed layer in the summer months. In the winter
period, the mixed layer is a source for ice forming, which increases salinity. From approximately 50-200
m is the halocline, and beneath that is AIW. On the Beaufort slope, the AIW temperature maximum
occurs at a depth of 450 m (Pickart et al., 2005).

The halocline in the Canada Basin differs from the rest of the Arctic, because it is thicker and is supplied
by waters of both Pacific and Atlantic origin. The Pacific halocline waters lie above the AIW (Eastern
Arctic waters [Shimada et al., 2005]). The Pacific halocline waters transit through the Chukchi Sea and
have varying life histories, depending on their residence time in and where they exit the Chukchi Sea
(Shimada et al., 2005). There are three general types of Pacific halocline waters: two summer and one
winter. The type and amount of these halocline waters varies with location in the Canada Basin.
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The summer Pacific halocline is derived from Alaska Coastal Water (ACW) and summer Bering Sea
Water (sBSW). The ACW forms in the nearshore environments of the Bering and Chukchi seas from
warm, low-salinity runoff primarily from the Yukon and Kuskokwim rivers and warmed BSW. The
sBSW is a product of BSW and Gulf of Anadyr Water (Shimada et al., 2001; Steele et al., 2004). The
ACW generally is found at 40-70 m, and sBSW is generally found at 70-130 m in the Canada Basin
(Steele et al., 2004). The winter Pacific halocline is derived from winter Bering Sea Water (WBSW). In
the southern Beaufort Gyre, SBSW generally is missing, and the ACW overlies wBSW.

Because the Atlantic origin halocline waters are below the Pacific origin waters they are called the Lower
Halocline Water (LHW). There are two types of LHW of Atlantic origin. The first is the warm and
oxygen-poor waters that are in the southwestern Canada Basin (Woodgate et al., 2006). The second is the
cold and oxygen-rich waters in the northwestern Canada Basin (McLaughlin et al., 2004). The cold
oxygen-rich water is thought to enter the Beaufort Gyre north of the Chukchi Plateau (Itoh et al., 2007).

From 2,400-2,700 m, there is an approximately 300-m stairstep series of two to three watermasses of
decreasing temperature and salinity (Timmermans, Melling, and Rainville, 2007). At >2,700 m depth, the
watermass in the Canada Basin is old (>450 years) and well mixed, with stable salinity and temperature
from 2,700 m to the bottom (Timmermans, Garrett, and Carmack, 2003).

3.2.3.2.1.2. Offshore Currents, Upwelling, and Eddies. The major feature of the mean surface
flow in the Canada Basin is the clockwise circulating Beaufort Gyre. This surface circulation is
maintained by the wind-stress pattern as modified by the ice cover and, in the shallower areas near the
coasts and around the Chukchi Province, it is strongly affected by the bottom topography. The southern
portion of the Beaufort Gyre is found in the offshore region of the proposed Beaufort Sea sales area. The
Beaufort Gyre expands and contracts, depending on the state of the Arctic Oscillation (AO) (Steele et al.,
2004). Below the surface flow of the Beaufort Gyre, the mean flow of the Atlantic layer (centered at 500
m) is counterclockwise within the Canada Basin. Below the polar mixed layer, currents appear to be
driven primarily by ocean circulation rather than the winds (Aagaard, Pease, and Salo, 1988).

Along the Alaskan Beaufort slope, the water is a mixture of sSBSW, wBSW, fresh-, and ice-melt water
(Weingartner, 2006). A current, previously discussed as the Beaufort Undercurrent (Aagaard, 1984,
Aagaard et al., 1989), that flows along the Alaskan Beaufort Sea slope is now considered more of a
narrow intensified jet with a mean speed of 15 cm/sec. (Pickart, 2004; Pickart et al., 2005; Nikolopoulos
et al., In press). It is found above the AIW centered at approximately 170 m and exhibits a seasonal
structure (Pickart, 2004, Nikolopoulos et al., In press). Its transport volume is estimated as 0.64 Sv or
larger. This swift jet seasonally includes sSBSW, wBSW, and upwelled Atlantic water, depending on the
time of the year. The sBSW is generally found from mid summer to early fall. The wBSW is present in
late spring to late summer, with the jet centered at 100 m. The upwelled Atlantic water is found midfall
to spring, with the jet centered near 150 m. Weingartner (2006) identifies this current in the western and
central moorings of the Alaskan Beaufort Sea showing a mean eastward flow, paralleling the isobaths,
and suggesting this current largely follows the bathymetry.

Upwelling on the outer shelf and slope is defined by a reversal of the boundary current from easterly to
westerly with the appearance of warm saline water (Tsimitri and Pickart, 2006). Tsimitri and Pickart
(2006) report that upwelling events occurred from September-May, were correlated to easterly winds, and
factors such as sea ice and storm tracks 