A

Alaska Outer Continental Shelf OCS EIS/EA

MMS 2007-026

Chukchi Sea Planning Area

Oil and Gas Lease Sale 193 and Seismic Surveying Activities
in the Chukchi Sea

Final Environmental
Impact Statement

Volume |
Executive Summary, Sections | Through VI

—_ ARCTIC OCEAN

United States
Russia

Alaska

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







Alaska Outer Continental Shelf OCS EIS/EA
MMS 2007-026

Chukchi Sea Planning Area
Oil and Gas Lease Sale 193 and Seismic-Surveying Activities
in the Chukchi Sea

Final Environmental
Impact Statement

Volume |
(Executive Summary and Sections | through V1)

Author
Minerals Management Service
Alaska OCS Region

Cooperating Agency

U.S. Department of Commerce,

National Oceanographic and Atmospheric Administration,
National Marine Fisheries Service

U.S. Department of the Interior
Minerals Management Service
Alaska OCS Region May 2007






OCS EIS/EA MMS 2007-026 MAY 2007

Chukchi Sea
Lease Sale 193
Environmental Impact Statement
Draft () Final (X)
Type of Action:  Administrative (X) Legislative ()

Area of Proposed Effect: Offshore marine environment, Chukchi Sea coastal plain, and the North Slope
Borough of Alaska.

Lead Agency: Cooperating Agency:

U.S. Department of the Interior U.S. Department of Commerce

Minerals Management Service National Oceanic and Atmospheric Administration
Alaska OCS Region National Marine Fisheries Service

3801 Centerpoint Drive Suite 500
Anchorage, AK 99503-5823

Abstract: This environmental impact statement (EIS) examines a proposal for oil and gas leasing in the
Chukchi Sea and three alternatives to this Proposed Action. This EIS also examines two alternatives for
exploration seismic-survey permitting in 2007 in the proposed sale area. Sale 193 is currently scheduled to
be held in 2008. The proposed sale includes consideration of 6,156 whole or partial blocks in the Chukchi
Sea Planning Area, covering about 34 million acres.

The proposed sale area and two deferral alternatives (Alternatives I11 and 1V) exclude a 15- to 50-mile-
wide corridor along the coast, the polynya or Spring Lead System. For each alternative, the EIS evaluates
the effects to the human, physical, and biological resources from routine activities and from the unlikely
chance of a large oil spill. Alternative Il is the No Lease Sale Alternative, which means cancellation of the
sale. A cumulative-effects analysis evaluates the environmental effects of the Proposed Action with past,
present, and reasonably foreseeable future OCS lease sales, as well as non-OCS activities.

Seven standard lease stipulations and 24 Information to Lessees clauses are evaluated as part of the lease
sale Proposed Action.

For further information regarding this EIS, contact:

Michael R. Salyer James Bennett

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) 334-5261 (703) 787-1660






ACRONYMS
ABBREVIATIONS
AND

SYMBOLS







OCS EIS/EA MMS 2007-026 MAY 2007

AAC Alaska Administrative Code

ABWC Alaska Beluga Whale Committee

ACC Alaska Coastal Current

ACIA Acrctic Climate Impact Assessment

ACMP Alaska Coastal Management Program

ACS Alaska Clean Seas

ACW Alaska Coastal Water

ACZMP Alaska Coastal Zone Management Program
ADCED Alaska Department of Community and Economic Development
ADEC Alaska Department of Environmental Conservation
ADF&G Alaska Department of Fish and Game

ADNR Alaska Department of Natural Resources

AEWC Alaska Eskimo Whaling Commission

AGL above ground level (altitude)

AlI/AN American Indian and Alaskan Native populations
AIS aquatic invasive species

AMAP Arctic Monitoring and Assessment Program
AMG autometallography

ANCSA Alaska Native Claims Settlement Act

ANGTS Alaska Natural Gas Transportation System
ANILCA Alaska National Interest Land Conservation Act
ANIMIDA Arctic Nearshore Impact Monitoring In Development Areas
ANS aquatic nuisance species

ANTHC Alaska Native Tribal Health Consortium

ANWR Acrctic National Wildlife Refuge

AO Acrctic Oscillation

API American Petroleum Institute

APD Application for Permit to Drill

AQCR Air Quality Control Regions

ARBO Arctic Region Biological Opinion

ARCUS Acrctic Research Consortium of the United States
ASL above sea level (altitude)

ASRC Acrctic Slope Regional Corporation

ASWG Alaska Shorebird Working Group

bbl barrel(s)

Bbbl billion barrels

BCB Bering-Chukchi-Beaufort Seas stock of bowhead whales
Bcf billion cubic feet

Bcflyr billion cubic feet per year

BE Biological Evaluation

BLM Bureau of Land Management

BO Biological Opinion

BOP blowout preventer (system)

B.P. Before Present

BP British Petroleum

bpd barrels per day

BPXA British Petroleum Exploration (Alaska)

bsl below modern sea level

BSW Bering Shelf Water

BWASP Bowhead Whale Aerial Survey Project

CAA Clean Air Act or Conflict Avoidance Agreement
CAH Central Arctic (caribou) Herd

Call Call for Interest/Call for Nominations
CANIMIDA Continuation of Arctic Nearshore Impact Monitoring In Development Areas
CBD Center for Biological Diversity

CBS Chukchi/Bering Seas stock of polar bears

CDFO Canadian Department of Fisheries and Oceans

CEQ Council on Environmental Quality



OCS EIS/EA MMS 2007-026

MAY 2007

CER
CFC’s
CFR
CHsHg
Cl

CIAP
CIP

cm

CoO
coy
CWA
CZARA
CZMA
CZMP
CYP1A
dB
dBre 1 pPa
DEW
DHHS
DMT
DO
DPP

EA

EEZ
EFH
EIS

EJ

EO

EP

ERA
ESA
EVOS
EWC
FMC
FMP
FONSI
FOSC
FR

FSB

ft

ft*
FWPCA
FWS
G&G
gal

GNP
gpd
GTL
HAP’s
Hg

HgT

Hz

IAP
ICAS
IHA
IMO
in
IPCC

Categorical Exclusion Review
chlorofluorocarbons

Code of Federal Regulations

methyl mercury

confidence interval

Coastal Impact Assistance Program
Capital Improvement Program
centimeter(s)

carbon monoxide

cubs of the year (polar bears)

Clean Water Act

Coastal Zone Act Reauthorization Amendments of 1990
Coastal Zone Management Act
Coastal Zone Management Program
cytochrome P4501A

decibel(s)

decibels re 1 microPascal

Distant Early Warning (system)
Department of Health and Human Services (Federal)
Delong Mountain Terminal
dissolved oxygen

Development and Production Plan
Environmental Assessment
Exclusive Economic Zone

Essential Fish Habitat
Environmental Impact Statement
Environmental Justice

Executive Order

Exploration Plan

Environmental Resource Area
Endangered Species Act

Exxon Valdez oil spill

Eskimo Walrus Commission
Fishery Management Council
Fishery Management Plan

Finding of No Significant Impact
Federal On-Scene Coordinator
Federal Register

Federal Subsistence Board

foot/feet

square foot/feet

Federal Water Pollution Control Act
Fish and Wildlife Service

geological and geophysical
gallon(s)

Good Neighbor Policy

gallons per day

gas to liquid

hazardous air pollutants

mercury

total mercury

Hertz

Integrated Activity Plan

Inupiat Community of the Arctic Slope
Incidental Harassment Authorization
International Maritime Organization
cubic inch(es)

Intergovernmental Panel on Climate Change



OCS EIS/EA MMS 2007-026 MAY 2007

ISB

ISC
ISER
IWC
IPF

ITA

ITL
IT™M
IUCN/SSG
kHz

km

km?

kn

LA
LMR’s
LNG
LOA

LS

m

m3
MARPOL
MFCMA
mg/L

mi

mi?

mL

mm
MMbbl
MMC
MMPA
MMS
MOU
MSA
mph

m/s

m®/s
MTRP
NAAQS
NC
NEPA
NFPMC
ng/g
ng/L
NISA
NMFS
nmi
NO,
NOAA
NOI
NPDES
NPR-A
NPS
NRC
NRP
NSB
NSBMC
NSBSAC
NSPS

in-situ burn

Ice Seal Commission

Institute for Social and Economic Research
International Whaling Commission
impact-producing factor(s)

Incidental Take Authorization

Information to Lessees (Clauses)

Information Transfer Meeting

World Conservation Union/Species Survival Commission
kilohertz

kilometer(s)

square kilometer(s)

knot(s)

Launch Area

Land Management Regulations

liquefied natural gas

Letter of Authorization

Land Segment

meter(s)

cubic meters

Marine Plastic Pollution Research and Control Act
Magnuson Fishery Conservation Management Act
milligrams per liter

mile(s)

square mile(s)

milliliter(s)

millimeter(s)

million barrels

Marine Mammal Commission

Marine Mammal Protection Act

Minerals Management Service

Memorandum of Understanding
Magnuson-Stevens Act

miles per hour

meters per second

cubic meters per second

Marking, Tagging, and Reporting Program (FWS)
National Ambient Air Quality Standards

Nanuk Commission

National Environmental Protection Act

North Pacific Fisheries Management Council
nanograms per gram

nanogram per liter

National Invasive Species Act of 1996

National Marine Fisheries Service

nautical mile(s)

nitrogen oxides

National Oceanographic and Atmospheric Administration
Notice of Intent

National Pollutant Discharge Elimination System
National Petroleum Reserve in Alaska

National Park Service

National Research Council

National Response Plan

North Slope Borough

North Slope Borough Municipal Code

North Slope Borough Science Advisory Committee
New Source Performance Standards

iv



OCS EIS/EA MMS 2007-026

MAY 2007

NTAC’s
NTL
NWAB
NWAFC
03
OBC
OCRM
OCs
OPA/OPA-90
OSFR
OSRA
OSRO
OSRP
OSRR
OSTLF
PAC’s
PAH’s
PBR
PBSG
PEA
P.L.
PM
PMio
PNOS
ppb
ppm
PSD
psi
RCRA
RD
rms
ROD
ROI
ROW
RP
RPM’s
RS/FO
RUSALCA
SBI
SBS
SCC
SDH
SIP
SLS
SO,
SO,
SOsC
SSSV
Sv
TAPS
Tcf
Tcfg
TDS
TEK
TLH
TSS
TTS
UAA

Nondiscretionary Terms and Conditions
Notice to Lessees and Operators
Northwest Arctic Borough

Northwest Alaska Fisheries Center

ozone

ocean-bottom cable

Ocean and Coastal Resource Management
Outer Continental Shelf

Oil Pollution Act of 1990

Oil-Spill Financial Responsibility
Oil-Spill-Risk Analysis

oil-spill removal organizations
Oil-Spill-Response Plan

Oil-Spill Response Research

Oil Spill Liability Trust Fund
polyaromatic compounds

polycyclic aromatic hydrocarbons
Potential Biological Removal

Polar Bear Specialist Group (IUCN/SSG)
Programmatic Environmental Assessment
Public Law

particulate matter

particulate matter less than 10 microns in diameter
Proposed Notice of Sale

parts per billion

parts per million

Prevention of Significant Deterioration
pounds per square inch

Resource Conservation and Recovery Act
Regional Director

root mean-squared

Record of Decision

record of increase

right(s)-of-way

Responsible Party or Recommended Practice
Reasonably Prudent Measures

Regional Supervisor/Field Operations
Russian-American Long-Term Census of the Arctic
Shelf Basin Interactions

southern Beaufort Sea stock of polar bears
Siberian Coastal Current

social determinants of health

State Implementation Plan

Spring Lead System

sulfur dioxide

sulfate

State On-Scene Coordinator

Subsurface Safety Valve

Sverdrup

Trans-Alaska Pipeline System

trillion cubic feet

trillion cubic feet of gas

total dissolved solids

Traditional Ecological Knowledge
Teshekpuk Lake (caribou) Herd

total suspended solids

temporary threshold shifts

University of Alaska, Anchorage



OCS EIS/EA MMS 2007-026

MAY 2007

UAF
U.S.C.
uSscDC
USCG
usboC
USDOI
USEPA
USFDA
USGS
uv
VOC
WAH
WCD
WHB
WHO
yd

yd®

2D

3D

o

°C

'CI+IVV/\I_[9|

ety =
Q Q
~~
3
w

University of Alaska, Fairbanks
United States Code

U.S. Centers for Disease Control
U.S. Coast Guard

U.S. Department of Commerce
U.S. Department of the Interior
U.S. Environmental Protection Agency
U.S. Food and Drug Administration
U.S. Geological Survey
ultraviolet

volatile organic compounds
Western Arctic (caribou) Herd
worst-case discharge

Western Hudson Bay

World Health Organization
yard(s)

cubic yard(s)

2-dimensional

3-dimensional

degree(s)

degrees Celsius

degrees Fahrenheit

about

less than

greater than

equal to or greater than
plus-minus

micron

microgram(s)

micrograms per cubicmeter

vi






EXECUTIVE SUMMARY







OCS EIS/EA MMS 2007-026 MAY 2007

Contents of Executive Summary

ES.1. Introduction and Background ES-1
ES.2. Scoping and Draft EIS Public Comment ES-2
ES.3. Hypothetical Development Scenario ES-2
ES.4. Environmental Effects of the Proposed Action (Alternative 1) for Lease Sale 193 and the Proposed
Action (Alternative A) for Exploration Seismic Surveys  ES-3
ES.4.a. Effects from Routine Activities ES-3
ES.4.b. Effects in the Event of a Large Qil Spill ES-4
ES.4.c. Cumulative Effects ES-6
ES.4.d. Alternative A (Exploration Seismic Surveys within the Entire Proposed Sale 193 Area) ES-7
ES.5. Effects of Lease-Sale Alternatives Il through IV and Exploration Seismic Survey Alternative B ES-7
ES.6. Mitigation Measures ES-9






OCS EIS/EA MMS 2007-026 MAY 2007

EXECUTIVE SUMMARY

ES.1. Introduction and Background.

This environmental impact statement (EIS) examines a proposal for oil and gas leasing in the Chukchi Sea
and three alternatives to this Proposed Action. This EIS also examines a proposal for exploration seismic-
survey permitting in 2007 in the proposed sale area and two alternatives for the 2007 seismic surveys. This
EIS addresses the potential impacts under the various alternatives and the potential mitigation measures
associated with the Proposed Actions for leasing and associated exploration seismic-survey activity. The
Proposed Action for the lease sale examined in the EIS is to offer for lease approximately 6,156 whole and
partial blocks (about 34 million acres) identified as the program area in the 2002-2007 5-Year Program.
The proposed Sale 193 area excludes a 15- to 50-mile(mi-)-wide corridor along the coast, the polynya or
Spring Lead System. Water depths in the sale area vary from about 95 feet (ft) to approximately 262 ft. A
small portion of the northeast corner of the area deepens to approximately 9,800 ft. The scenario assumed
for environmental analysis involves the discovery, development, and production of the first offshore oil
field in the Chukchi Sea. The Proposed Action for seismic surveying is to permit both prelease and
postlease exploration seismic surveys within the entire proposed Sale 193 area. All permitted seismic
surveys would be subject to the standard stipulations for Geological and Geophysical (G&G) permit
activities (Sec. 11.A.4), the measures to mitigate seismic-surveying effects (Sec. 11.B.4.a), and the
mitigation and monitoring requirements of the selected alternative (Alternative 6) from the Final
Programmatic Environmental Assessment (PEA), Arctic Ocean Outer Continental Shelf Seismic Surveys -
2006, dated June 2006 (USDOI, MMS, 2006a)) (Sec. 11.B.4.b).

In 2002, the Secretary of the Interior issued the Final OCS Oil and Gas Leasing Program for 2002-2007.
That document presented her decision to consider annual “special-interest” sales in the Chukchi Sea/Hope
Basin OCS Planning Areas. The objective of this “special-interest” leasing option was to foster exploration
in a frontier OCS area with potential oil and gas resources but that may have minimal industry interest
because of high operating costs. The general approach for special-interest leasing was to query industry
regarding the level of interest for proceeding with a sale in an area such as the Chukchi Sea/Hope Basin.
We expected nominations of focused areas of specific industry interest or to offer such areas for lease.
Based on the information and specific nominations received as a result of each Call for Interest and
Nominations (Calls), a decision was made whether to proceed with the sale process.

We received no indication of interest in response to the first two Calls for special interest leasing in the
Chukchi Sea/Hope Basin published in the Federal Register (FR) on March 25, 2003 (68 FR 14425), and
January 30, 2004 (69 FR 4532); therefore, the process was stopped.

In response to the third Call published in the Federal Register on February 9, 2005 (70 FR 6903), industry
nominated a substantial portion of the Planning Area. This area was greater than that envisioned in the
special-interest lease-sale option described above. The MMS concluded that consideration of such a large
area had merit in light of the significant resource potential of the area and the Administration’s goal to
expedite exploration of domestic energy resources. The MMS further concluded that consideration of such
a proposed action warranted a more extensive National Environmental Policy Act (NEPA) review than
contemplated under the special interest leasing option.

With the publication of a Notice of Intent to Prepare an Environmental Impact Statement in the Federal
Register on September 14, 2005 (70 FR 54406), MMS initiated the process to prepare a comprehensive
“areawide” EIS for the so-designated Lease Sale 193. However, the EIS has not be completed in time to
allow the Sale during the current 5-Year Program, which expires on June 30, 2007. Lease Sale 193 is
tentatively scheduled for November 2007, subject to its retention in the next 5-Year Program for 2007-2012
and final adoption of the Program by the Secretary of the Interior.

The U.S. Department of Commence, National Oceanic and Atmospheric Administration, National Marine
Fisheries Service (NMFS) agreed to become a cooperating agency (as that term in defined in 40 CFR
1501.6) on this EIS to provide NEPA documentation for NMFS’ possible issuance of Letter of
Authorization and Incidental Harassment Authorizations to the offshore oil and gas industry, principally the
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seismic-survey industry, to take marine mammals by harassment, incidental to conducting prelease and
ancillary on-lease oil and gas seismic surveys in the Chukchi Sea (see Sec. I.A.1, Regulatory Framework).

The Secretary’s Proposed OCS Leasing Program for 2007-2012 includes an alternative for a 25-mi deferral
in the Chukchi Sea Planning Area (USDOI, MMS, 2006¢:Fig. 2-1). An analysis for the 25-mi deferral can
be found in the 2007-2012 5-Year Program EIS. A decision was made by the Secretary of the Interior
(during the Sale 193 NEPA process) to adopt the 25-mi deferral in the final 2007-2012 5-Year Program.
The result of this decision is to exclude from the proposed Sale 193 area a total of 129 whole or partial
blocks representing approximately 534,668 acres (Fig. 11.B-2). Alternatives Ill and 1V also are slightly
altered with the removal of six whole or partial blocks representing approximately 34,159 acres (Fig. 11.B-
3). The implementation of the 25-mi buffer by the Secretary does not change the existing impact analyses
for the lease sale alternatives.

ES.2. Scoping and Draft EIS Public Comment.

Scoping is the ongoing public process to identify issues, alternatives, and mitigation measures to be
considered for analysis in the EIS. Public scoping meetings were held in Wainwright, Point Hope, Point
Lay, Barrow, and Anchorage, Alaska. We received both oral and written comments from a number of
constituents. Respondents include affected 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:

o effects from accidental oil spills on the environment and the lack of effective oil-spill-response

technology in the arctic environment;

disturbance to bowhead whale-migration patterns from resulting activities;

protection of subsistence resources and the Inupiat culture and way of life;

habitat disturbances and alterations, including discharges and noise;

oil and gas activity impacts are additive to impacts from climate changes;

concerns over contamination of sediments, the water column, and the food chain that may be

associated with offshore oil and gas development;

o lack of baseline data on resources in the Chukchi Sea Frontier Area, which limits credibility of the
analysis on impacts to resources; and

e cumulative effects of past, present, and reasonably foreseeable future activities on the people and
environment of Alaska’s North Slope.

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

ES.3. Hypothetical Development Scenario

The hypothetical scenario assumes that leasing and exploration by industry will be followed by
development that is regulated by existing regulations. The scale of future activities will be controlled
largely by industry perceptions of the Chukchi Sea program area relative to other worldwide exploration
opportunities. Industry decisions primarily are influenced by their estimates of the petroleum potential,
future market prices, and the regulatory regime. Individual companies could have widely varying views of
these factors, and these views could change (positive or negative) through time. As stated previously, the
scenario represents only one possible set of circumstances, and other hypothetical scenarios could be
equally likely. For any scenario, the actual location and scale of offshore development will not be known
for decades.

The scenario assumed for environmental analysis involves the discovery, development, and production of
the first offshore oil field in the Chukchi Sea. It is assumed that all economic, engineering, and regulatory
challenges can be overcome in a timely manner. Ultimately, recoverable oil resources from this field are
assumed to be 1 billion barrels (Bbbl), as lower oil volumes are not likely to be economic. If oil prices
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drop below $30.00 per barrel (they were above $50.00 when this scenario was written), exploration in the
Chukchi OCS is expected to be minimal and oil discoveries may not be developed. An “exploration only”
scenario represents the status quo in this area, where discoveries are too small or costly for commercial
development. As previously discussed, natural gas discoveries in the Arctic OCS are unlikely to be
developed until a gas-transportation system from the North Slope to outside markets is operational and has
the capacity to accept additional gas supplies from new fields. Other gas-transportation strategies (e.g.,
liquefied natural gas) were not considered to be as feasible or economically attractive as an overland
pipeline system to U.S. markets.

To evaluate the leasing Alternatives, we introduce a concept called the “Opportunity Index.” This is a risk-
weighted probability based on our analysis of resource potential. We use this concept to scale the
likelihood that a commercial discovery will be made and development will occur in a particular broad
subarea within the Chukchi Sea program area. To understand the Opportunity Index, suppose, for example,
that an OCS area contained a total of 500 million barrels (MMDbbl) of economically recoverable oil. From
our resource assessment, we identify five likely prospects, each of the same size and equally likely to
contain recoverable oil. The risk-weighted volume assigned to each prospect would be 100 MMbbI. The
Opportunity Index assigned to each prospect would be 20%. This means that there is a 20% chance (or 1-
in-5 chance) that 500 MMbbl could be discovered in any single prospect, but the others would be dry. If an
area removed from leasing in one Alternative contained two of the five prospects, we would say that the
Opportunity Index was reduced by 40%. Because we do not know how much oil is contained in any of
these prospects, it would be inaccurate to say that 200 MMbbl is removed from the 500 MMbbl total in the
sale area.

Outputs from geologic and economic assessment models based on currently available data define the
Opportunity Index. These models assume that leasing, exploration, and development are not restricted by
regulations or industry funding. In reality, access to untested tracts and exploration budgets constitute key
determinants of the level of industry interest in an area. Oil prices and government regulations also are key
determinants. Low oil prices and overly restrictive regulations could lessen industry interest in an area,
despite its high geologic potential. Future oil prices and future corporate strategies for leasing are
impossible to predict accurately. We can base our analysis of resource potential only on past leasing trends
and petroleum assessments using current data. Each company may have a very different perspective of the
development potential of an area such as the Chukchi Sea. The key concept is that industry will only bid
on tracts that they believe have some chance of becoming viable oil and gas fields. Notwithstanding the
value of the Opportunity Index in understanding how to think about the likelihood of finding oil and gas
resources, we caution the reader to exercise care in drawing conclusions about the Opportunity Index in
relation to the Alternatives Il and 1V, which follow. Offering larger areas for leasing and exploration
increases the likelihood that commercial discoveries will be made. But this is an opportunity, not a
guarantee.

The hypothetical scenario outlines a feasible set of conditions to provide a framework for purposes of
environmental analysis. Because development has not occurred in this area, it is optimistic to assume that
historical trends will change in the next round of leasing and exploration. An optimistic development
scenario ensures that the environmental analysis covers the potential effects of possible petroleum
activities, including those that could occur as a result of higher oil prices or other incentives.

ES.4. Environmental Effects of the Proposed Action (Alternative I) for
Lease Sale 193 and the Proposed Action (Alternative A) for Exploration
Seismic Surveys.

ES.4.a. Effects from Routine Activities.

If the lease sale is held and exploration and development follows, the associated industrial activities would
generate some degree of disturbance, noise, and discharges into the environment. The EIS analysis found
that some potential significant effects from the anticipated routine, permitted activities may occur.
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Potential effects from the lease sale would not cause any overall measurable degradation to the Chukchi
Sea water quality. Effects to air quality from emissions would cause only small, local, and temporary
increases in the concentration of criteria pollutants but would not cause ambient air quality standards to be
exceeded. Effects to lower trophic-level organisms from disturbance caused by drilling platform
emplacement and other effects from other routine operations would have moderate to low effects on local
populations. Some measurable effect on fish resources would be likely. Some individual fish could be
affected during construction and drilling activities; most fish in the immediate area would avoid these
activities and would be otherwise unaffected. Seismic surveys, turbidity, and pipeline construction (both
offshore and onshore) could cause adverse effects to essential fish habitat; however, the magnitude of
impacts are considered low and are not expected to result in measurable effects at the regional ecosystem
level.

Local effects could result on endangered species near noise and other disturbance caused by exploration,
development, and production activities and disturbance from aircraft and vessels. Of particular concern is
the bowhead whale. Concerns exist over impacts associated with “key habitat types” such as those used for
calving, feeding, breeding, and resting, as well as those portions of the migratory pathway where the
movements of the whales are constrained. Although small numbers of individuals could be affected,
regional populations or migrant populations of nonendangered marine mammals (polar bears) and
terrestrial mammals (brown bears, muskoxen, Arctic foxes, and others) could experience localized impacts.
Wetlands and vegetation could experience adverse impacts onshore as a result of development activities but
likely would not be impacted by the majority of the exploration activities. There is a high potential for
marine and coastal birds to experience disturbance and habitat alteration. However, little recent site-
specific data are available on habitat and use patterns, routes, and timing of specific species using the arctic
environment.

Short-term, local disturbance could affect subsistence-harvest resources, but no resource or harvest area
likely would become unavailable. Construction disturbance temporarily could displace a few individuals of
subsistence species.

Sociocultural systems would not be altered, because the sale and possible followup activities would result
in few new residents. Furthermore, the activities represent the continuation of an important and long-time
aspect of many of the area’s communities. No “disproportionately high adverse effects,” as defined by the
Environmental Justice Executive Order, are expected to occur from planned and permitted activities
associated with the lease sale evaluated in this EIS. Disturbance of historic and prehistoric archaeological
resources is possible, but not likely, during exploration and development activities both onshore and
offshore. In addition, terrestrial and marine archaeological surveys would identify any potential resources
prior to activities taking place, and the sites would be avoided or the effects mitigated.

Based on the assumed discovery and development of 1 Bbbl of oil, some economic benefits could occur to
the State of Alaska and the North Slope Borough. No conflicts are anticipated with the Statewide standards
of the Alaska Coastal Management Plan or the enforceable policies of the North Slope Borough.

ES.4.b. Effects in the Event of a Large Oil Spill.

Over the life of the hypothetical development and production that could follow from the lease sale, other
effects are possible from events, such as a large, accidental oil spill or natural gas release. We estimate the
chance of a large spill greater than or equal to 1,000 bbl occurring and entering offshore waters is within a
range of 33-51%. For purposes of analysis, we model one large spill of either 1,500 bbl (platform spill) or
4,600 bbl (pipeline spill).

If a large spill were to occur, the analysis identifies potentially significant impacts to bowhead whales,
polar bears, essential fish habitat, marine and coastal birds, subsistence hunting, and archaeological sites.
The realization of these impacts depends on species being in the relatively small area affected by the
unlikely spill, seasonality, or contact by the oil in areas where hunting and archaeological resources occur.
Evaluation of significance is done without regard to the effect of mitigating measures. However, the
geographic response strategy for oil spills would require for measures to be employed to protect high-value
resource areas in the unlikely event of a spill.
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Water quality would be degraded temporarily, with the concentration of hydrocarbons in water less than the
acute pollution criterion within 3 days of the spill, while concentration above the chronic criterion would
last less than 30 days. Concentration of criterion pollutants for air quality would remain well within
Federal air quality limits, with minimal effects to air quality. In the affected area of an oil spill,
approximately 25 kilometers of tidal and subtidal sediments could be contaminated; populations of
intertidal lower trophic-level organisms in these areas could be depressed measurably for about a year, and
small amounts of oil would persist in the habitat for a decade.

While we expect no regionwide losses to fish resources at the population level, a potential loss could occur
to some arctic fishes (including anadromous species) and would depend on the season and location of the
spill; the lifestage of the fishes (adult, juvenile, larval, or egg); and the duration of the oil contact. A large
oil spill or chronic small spills impacting intertidal or estuarine spawning, rearing, and migration habitats
used by early life-history stages of Pacific salmon are likely to result in significant adverse effects on local
populations requiring three or more generations to recover to their former status. Impacts to these fish
could result in loss of discrete population stocks. These salmon stocks would recover only by colonization
by strays from nonaffected populations. While we estimate that effects to estuarine and marine essential
fish habitat generally would be low because localized fish habitat would be expected to recover within
months to years, effects on beach and intertidal fish habitats could be considered locally significant,
because oil could remain in the small areas or prey could be impacted for more than a decade. Adverse but
not significant effects (as defined under the NEPA) to endangered and threatened species usually would
occur only when the species is present in the small area that would be affected at the time the unlikely spill
occurs. For example, if an unlikely spill occurred in the Chukchi Sea during bowhead whale migration, the
potential for there to be adverse effects likely would be greater if a large spill of fresh oil (with high
concentrations of aromatics) contacted one or more large aggregation of bowheads, especially (but not
exclusively) if such an aggregation contained large numbers of females and calves. Such aggregations
occasionally have been documented in MMS aerial bowhead whale surveys. The likelihood of a large spill
occurring and contacting such a group is low but not outside the range of possibility. Of particular concern
are the spectacled and Steller’s eiders. Some spectacled and Steller’s eiders of the Alaskan breeding
population could be greatly affected, if an unlikely spill occurred within the June to October timeframe.

Marine and coastal bird mortality could range from hundreds to tens of thousands, depending on the size,
timing, and movement of the spill in relation to seasonal patterns of bird abundance and movement.
Recovery for most species from these losses would take from 1 year to two or more generations.

Small numbers of resident nonendangered marine mammals, as well as polar bears, could be lost with total
recovery from these losses taking place within 1-5 years and one or more generations for polar bears. No
measurable effects to regional or migratory populations of marine mammals within the Chukchi Sea area
are expected to occur. The estimated likely loss of terrestrial mammals could be 10 to hundreds of caribou
and likely fewer then 10 individuals per species of muskoxen, grizzly bears, and arctic foxes. Regional
populations of terrestrial mammals likely would not be affected.

Walruses are most vulnerable to the effects of an oil spill at coastal haulouts, particularly along the northern
coast of Chukotka and Wrangel Island, where the preponderance of walruses using haulouts in the autumn
are females and juveniles (Kochnev, 2004). There are nine major walrus haulouts along the coast of the
Russian Chukchi Sea. Up to 125,000 walruses, mostly females with calves, have been estimated to use
coastal haulouts on Wrangel Island in the Russian Arctic (Kochnev, 2004). Displacement from these
crucial areas would likely result in population-level impacts on recruitment and survival. Walruses are
long-lived animals with low rates of natural mortality and low rates of reproduction, which would severely
limit the ability of the Pacific walrus population to recover from any adverse impacts associated with a
large oil spill. An oil spill impacting these areas could have a significant impact on the Pacific walrus
population.

There is uncertainty about effects on cetaceans in the event of a large spill. There are, in some years and in
some locations, relatively large aggregations of feeding and molting whales within the proposed lease-sale
area. If alarge amount of fresh oil contacted a significant portion of such an aggregation, effects
potentially could be greater than typically would be assumed; and we cannot rule out population-level
effects, if a large number of females and newborn or very young calves were contacted by a large amount
of fresh crude oil. Available information indicates it is unlikely that whales would be likely to suffer
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significant population-level adverse affects from a large spill originating in the Chukchi Sea. However,
individuals or small groups could be injured or potentially even killed in a large spill, and oil-spill-response
activities (including active attempts to move whales away from oiled areas) could cause short-term changes
in local distribution and abundance.

Recent information indicates that the Chukchi/Bering Sea polar bear stock likely is in decline due to illegal
harvest in Russia (See Sec. 111.B.6.c). This also means that the Maximum Sustained Yield, or the number
of animals that can be sustainably removed from the population in any given year, also is reduced. Due
primarily to increased concentrations of bears on parts of the coast, the potential for a large oil spill to
impact polar bear populations has increased in recent years. This assessment concludes that the effects of a
large oil spill, particularly during the broken-ice period, could pose significant risks to the polar bear
population.

If an oil spill occurred close to the shoreline, the probability of adverse impacts to wetlands comprised of
estuaries and saltmarshes would depend on wind and wave conditions. Oil deposition above the level of
normal wave activity would occur, if the spill takes place during spring tides or during storm surges. In
such case, oil stranded in emergent vegetation is expected to persist for long periods due to the low rates of
dispersion and degradation.

A large oil spill likely could affect the local economy and create additional employment of 60-190 jobs for
up to 6 months. The subsistence resources, including harvest areas and harvest patterns in traditional
communities, could be affected for at least one harvest season or longer, with tainting concerns among
consumers possibly making an even larger array of resources unavailable for use. Disruption of
subsistence-harvest resources, such as that created by a large oil spill, would have predictable and
significant consequences and could affect all aspects of sociocultural resources—social organization,
cultural values, and institutional organization (Luton, 1985). Under Environmental Justice, a
disproportionate high adverse effect on Alaskan Natives could result from the combination of an unlikely
large spill contaminating essential subsistence-harvest areas, cleanup effects further damaging those
resources, tainting concerns altering consumption of those resources, and disruption of subsistence
practices as a result of the contamination. The sociocultural systems of towns and cities should not be
affected by an unlikely large oil spill. Oil contamination and spill-cleanup activities that disturb significant
archaeological resources that may be present in the area could result in potentially significant impacts. No
adverse effects are anticipated to coastal management; the Statewide standards of the Alaska Coastal
Management Plan; or the enforceable policies of the North Slope Borough.

In summary, a large oil spill could cause some adverse effects and a number of potentially significant
effects. However, an area affected by such a spill relative to the size of the Chukchi Sea decreases the
likelihood that the resources would be widely contacted by the spill.

ES.4.c. Cumulative Effects.

We do not expect any significant cumulative impacts to result from any of the routine activities associated
with Alternative | for Sale 193. For the cumulative analysis in this EIS, we estimate that the effects of the
other alternatives (Alternatives 111 and V) for Sale 193, if chosen, would be essentially the same as those
for Alternative | for Sale 193. In the cumulative effects analysis, we assess the estimated contribution of
Sale 193 to the combined estimated additive, countervailing, and synergistic effects of all the past, present,
and reasonably foreseeable activities that are likely to affect the same resources that may be affected by
Sale 193. The differences in effects between the proposed sales and their alternatives are so small that we
cannot distinguish measurable differences between the combined estimated effects in the cumulative case
analysis.

If the routine activities associated with scenarios developed for Alternative | for Sale 193 occurred, the
incremental contribution from the activities to the cumulative effects likely would account for a large
majority of the impacts in the Chukchi Sea as a result of it being a frontier area. We estimate the activities
would contribute directly to the majority of the cumulative effects in Chukchi Sea from offshore oil
exploration and development, based on the lack of existing production within this frontier area. The
analysis did find potential significant local cumulative effects to some fish, marine and coastal birds from a
variety of sources, and archaeological resources (if significant resources are affected) from onshore
development. In the unlikely event a large or very large oil spill occurred and contacted resources,

ES-6



OCS EIS/EA MMS 2007-026 MAY 2007

significant cumulative effects could be experienced. For biological resources, effects on marine and coastal
birds would be through increased recovery time. For beach and intertidal essential fish habitat, effects
would be from the persistence of oil. For endangered and threatened species, effects would be from spill
contact with bowhead whales, spectacled eiders and their critical habitat, or Steller’s eiders. In the unlikely
event a large oil spill occurred and contacted subsistence resources, significant cumulative effects could be
experienced. For subsistence-harvest resources and the linked sociocultural systems and Environmental
Justice, effects would result from spill contact to subsistence resources, cleanup activities, and the fear that
resources were tainted. Significant damage could occur to archaeological resources from contact or
cleanup activities.

ES.4.d. Alternative A (Exploration Seismic Surveys within the Entire Proposed Sale
193 Area).

All permitted seismic surveys would be subject to the standard stipulations for G&G permit activities (Sec.
11.B.4), the measures to mitigate seismic-surveying effects (Sec. 11.B.4.a), and the mitigation and
monitoring requirements of the selected alternative (Alternative 6) from the Final Programmatic
Environmental Assessment (PEA) Arctic Ocean Outer Continental Shelf Seismic Surveys - 2006, dated June
2006 (USDOI, MMS, 2006a) (Sec. 11.B.4.b). Exploration seismic surveys with requirements are included
in the scenarios for Sale 193 Alternatives I, Ill, and IV. The potential effects of such seismic surveys are
evaluated in the impact analyses presented in Section IV.C.1.

ES.5. Effects of Lease-Sale Alternatives Il through IV and Exploration
Seismic Survey Alternative B.

ES.5.a. Lease Sale Alternative Il through IV

In addition to Alternative Il (No Lease Sale), two deferral alternatives were identified during the scoping
process for analysis in the EIS. These alternatives are evaluated as options for proposed Lease Sale 193.
Although Alternatives Il (Corridor | Deferral) and 1V (Corridor 1l Deferral) provide limited protection to
resources that could be affected by oil and gas activity in the deferral areas, the deferrals do not change the
estimated significant adverse effects identified in this Executive Summary for any of the sales.

Alternative Il (No Lease Sale) equals cancellation of Sale 193. Several individuals suggested this
alternative during scoping. If proposed Sale 193 is cancelled, neither the estimated possible oil and gas
production nor the potential environmental effects resulting from the Proposed Action would occur. From
a regional perspective, canceling the sale would provide some protection to the environmental resources in
the Chukchi Sea, but likely would not completely eliminate environmental impacts associated with climate
change and other environmental and anthropogenic factors. Under this alternative, the leasing actions
proposed in the Chukchi Sea multiple-sale EIS would not be approved. Should this occur, there would be
no leases offered in the Chukchi Sea through 2007, and no oil and gas would be developed from this
offshore area. If the estimated 1 Bbbl of oil is not produced, there would be no risk for oil spills and no
effects to the flora and fauna either on- or offshore the Chukchi Sea coast. There would be no noise,
habitat disturbance and alteration, or water discharges and air emissions from the activities associated with
exploration and development/production operations. Substantial economic benefits, including direct
income to the Federal Government (bonus bids, rental, royalties, and corporate taxes), to the State and local
governments (property taxes, corporate income taxes), and both direct and indirect income to individuals
(salaries) and businesses (fees for services and supplies) would be lost.

From a global perspective, assuming that the amount of oil resources used in the U.S. continues at current
rates, oil production in foreign countries would need to increase, with increased transportation by tanker to
the U.S. Therefore, if the sale is cancelled, the environmental consequences described under Alternative |
would not occur in the Chukchi, but the production and transportation of the replacement oil would cause a
variety of environmental consequences elsewhere. Imported oil imposes negative environmental impacts in
producing countries and in countries along transportation routes. By not producing our own domestic oil
and gas resources and relying on imported oil we are, from a global perspective at least, exporting a
sizeable portion of the environmental impacts to those countries from which the U.S. imports oil and
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through or by which our imported oil is transported. This same transfer of environmental consequences
holds true for any oil not produced, if either or both of the deferral alternatives are chosen.

Alternative Il (Corridor 1) is the Proposed Action excluding an area comprising approximately 1,649
whole or partial blocks along the coastward edge of the sale area as identified in the Area ID (Map 2). This
alternative would attempt to reduce potential impacts to subsistence hunting as well as various wildlife
species and associated habitats.

The MMS developed this alternative based on a combination of deferrals identified in the scoping process
including subsistence hunting areas for bowhead, beluga, and walrus, location of critical habitat for the
endangered spectacled and Steller’s eiders, and in response to comments received during scoping. In part,
this deferral was developed as a potential way to reduce conflicts between subsistence users and offshore
oil and gas operations, based on input from the North Slope Borough and others and analysis of subsistence
resource use patterns. The EIS analysis concluded that the deferral would reduce potential impacts to
endangered and threatened species, including the spectacled and Steller’s eiders, Kittlitz’s murrelets (a
candidate species), and bowhead whales; reduce threats to marine and coastal birds because of their
concentration in the deferral area; reduce visual-resource effects by moving the potential platform locations
farther offshore; and protect possible unidentified historic archaeological resources that may be present in
the deferral area. The EIS analysis concludes that for most resources, while the alternative would provide a
measure of protection to the resources within the deferral area, the effects to the resources in the Chukchi
Sea area under this alternative would be essentially the same as the effects under Alternative I. As shown
by the Lost Opportunity Index information in Section I1V.A.2.a., this deferral reduces the Opportunity Index
by approximately 36%; that is, the chance is lower that a large oil field will be discovered and developed as
a result of offering leases in a smaller sale area.

Alternative IV (Corridor 1) is the Proposed Action excluding an area comprising approximately 795 whole
or partial blocks along the coastward edge of the sale area as identified in the Area ID (Map 3). This
alternative was developed as a result of the 1987 Biological Opinion for the Chukchi Sea as recommended
by NMFS.

The MMS developed this alternative based on the latest Biological Opinion from NMFS in 1987. The
1987 Biological Opinion primarily focused on the spring lead system for protecting migrating bowhead
whales. The EIS analysis concluded that the deferral would reduce potential impacts to endangered and
threatened species, including the bowhead whale, and other whales; reduce threats to marine and coastal
birds because of their concentration in the deferral area; and reduce visual resource effects by moving the
potential platform locations farther offshore. The analysis concludes that for most resources, although the
alternative would provide a measure of protection to the resources within the deferral area, the effects to the
resources in the Chukchi Sea area under this alternative would be essentially the same as the effects under
Alternative . As shown by the Lost Opportunity Index information found in Section IV.A.2.a., this
deferral reduces the Opportunity Index by approximately 15%; that is, the chance is lower that a large oil
field will be discovered and developed as a result of offering leases in a smaller sale area.

If the Secretary of the Interior decides to proceed with proposed Lease Sale 193 (i.e., does not choose
Alternative Il, No Lease Sale), the Secretary may chose one, all, some combination, or part of any of the
alternatives to comprise the area offered for sale in the Final Notice of Sale for Sale 193. The Secretary
will have all the options available for Sale 193 when that decision is made in 2007.

ES.5.b. Alternative B (Prohibit Pre-Sale 193 Exploration Seismic Surveys in the
Corridor Il Deferral Area).

This alternative to the Proposed Action for seismic surveys (Alternative A) would prohibit pre-Sale 193
exploration seismic surveys in the 795 whole or partial blocks in Corridor Il Deferral area (Alternative 1V)
along the coastward edge of the proposed Sale 193 area. The Corridor Il Deferral area was developed from
the recommended conservation measures in the 1987 Biological Opinion from NMFS. The southern end of
the corridor was expanded to encompass a portion of the Ledyard Bay Critical Habitat Area that lies within
the proposed Sale 193 area. Prohibiting pre-Sale 193 seismic surveys in this area would eliminate potential
direct impacts from seismic surveys in this area during 2007, including the presence of seismic-source
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vessels and potential space-use conflicts. Prohibiting pre-Sale 193 seismic surveys in this area would
reduce potential noise disturbance to coastal resources and activities during 2007. These potential impacts
are described in the proposed sale action analyses in Section 1V.C.1.

Prohibiting pre-Sale 193 seismic surveys in this area would defer seismic surveys in this area until the Sale
193 decisions are made. If this area is deferred form leasing in Sale 193, then little seismic surveying
would be expected to be proposed in this area. Some of the original Corridor Il Deferral Area has already
been deferred from leasing in the 2007-2012 5-Year Program. If Corridor Il is deferred from Sale 193, no
ancillary activities would occur in the area.

Prohibiting pre-Sale 193 seismic surveys in this area would defer seismic surveys in this area until the
NMFS/MMS Seismic Survey Programmatic EIS and a record of decision have been completed.

ES.6. 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 on-site inspection program.

Seven standard lease stipulations are evaluated as part of all the alternatives for the proposed lease sale.

1. Protection of Biological Resources

2. Orientation Program

3. Transportation of Hydrocarbons

4. Industry Site-Specific Monitoring for Marine Mammal Subsistence Resources

5. Conflict Avoidance Mechanisms to Protect Subsistence Whaling and Other Subsistence-Harvest
Activities

6. Pre-Booming Requirements for Fuel Transfers

7. Measures to Minimize Effects to Spectacled and Steller’s Eiders from Exploration Drilling

Combined, these stipulations help lower the potential adverse effects of the proposed lease sale and, in
particular, help protect subsistence-harvest activities and sociocultural systems. These measures are
perceived as positive actions under Environmental Justice addressing impacts to minority populations.

Twenty four Information to Lessees (ITL) clauses would apply to OCS activities in the Chukchi Sea. The
primary purpose an ITL is to provide lessees with additional information related to mitigating potential
adverse impacts from future oil and gas activities. Some ITL’s provide information about issues and
concerns related to particular environmental or sociocultural resources. Some ITL’s provide information
on how lessees might plan their activities to meet MMS requirements or reduce potential impacts. Some
ITL’s provide information about the requirements or mitigation required by other Federal and State
agencies. To the extent that the ITL clauses alert and inform lessees and their contractors about mitigative
measures, the ITL clauses are effective in lowering potential impacts. For analysis purposes, they are
considered part of the Proposed Action and alternatives for the Chukchi Sea Sale 193.

No. 1 — Information on Community Participation in Operations Planning

No. 2 — Information on Bird and Marine Mammal Protection

No. 3 — Information on River Deltas

No. 4 - Information on Endangered Whales and MMS Monitoring Program

No. 5 — Information on the Availability of Bowhead Whales for Subsistence-Hunting Activities
No. 6 — Information on High-Resolution Geological and Geophysical Survey Activity

No. 7 — Information on the Spectacled Eider and Steller’s Eider

No. 8 — Information on Sensitive Areas to be Considered in Oil-Spill-Contingency Plans

No. 9 — Information on Coastal Zone Management

No. 10 - Information on Navigational Safety
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No. 11 - Information on Offshore Pipelines

No. 12 — Information on Discharge of Produced Waters

No. 13 — Information on Use of Existing Pads and Islands

No. 14 — Information on Planning for Protection of Polar Bears

No. 15 — Possible listing of Polar Bear under ESA

No. 16 — Archaeological and Geological Hazards Reports and Surveys
No. 17 — Response Plans for Facilities Located Seaward of the Coast Line
No. 18 — Oil Spill Financial Responsibility for Offshore Facilities

No. 19 — Good Neighbor Policy

No. 20 — Rentals/Minimum Royalties and Royalty Suspension Provisions
No. 21 — MMS Inspection and Enforcement of Certain Coast Guard Regulations
No. 22 — Statement Regarding Certain Geophysical Data

No. 23 — Affirmative Action Requirements

No. 24 — Bonding Requirements

Eighteen standard stipulations (1 through 18) are evaluated as part of the seismic survey activities
authorized by MMS through the G&G permitting process under regulations at 30 CFR 251. In addition, the
following requirements are assume to be in place for any seismic surveying related to proposed Sale 193:

1. Seismic surveys must not occur in the Chukchi Sea Spring Lead System before July 1, unless
authorized by NMFS, to provide bowhead cow/calf pairs additional protection.

2. Seismic-survey activities are not permitted within the Ledyard Bay spectacled eider critical-habitat
area.

3. Seismic-survey support aircraft must avoid overflights of Ledyard Bay critical-habitat area after
July 1, unless aircraft are at an altitude in excess of 1,500 feet or human safety requires deviation
(e.g., a medical emergency).

Combined, these stipulations help lower the potential adverse effects of any proposed seismic surveys and,
in particular, help protect subsistence-harvest activities and sociocultural systems. These measures are
perceived as positive actions under Environmental Justice addressing impacts to minority populations.

The EIS also provides consideration and a summary of the alternative mitigation measures for seismic

surveying that were evaluated in the recently completed Programmatic Environmental Assessment of Arctic
Ocean Outer Continental Shelf Seismic Surveys — 2006 (USDOI, MMS, 2006a).
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I. THE PROPOSED ACTION
I.LA. Purpose and Need for the Proposed Action.

The purpose of the proposed Federal actions addressed in this Environmental Impact Statement (EIS) is to
(1) offer for lease areas in the Chukchi Sea Outer Continental Shelf (OCS) that might contain economically
recoverable oil and gas resources and (2) provide analyses for exploration seismic-survey activities. This
lease sale would provide qualified bidders the opportunity to bid on certain blocks in the Chukchi Sea OCS
to gain conditional rights to explore, develop, and produce oil and natural gas. 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 sale and the applicable mitigation measures for both
lease activities and seismic surveys.

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

The OCS Lands Act of 1953 (67 Stat. 462), as amended (43 United States Code [U.S.C.] et seq. [1994]),
established Federal jurisdiction over submerged lands on the OCS seaward of the State boundaries. Under
the OCS Lands Act, the U.S. Department of the Interior (USDOI) is required to manage the leasing,
exploration, development, and production of oil and gas resources on the Federal OCS. The OCS Lands
Act sets forth a number of purposes with respect to managing OCS resources. Those purposes generally
pertain to recognizing national energy needs and related circumstances and addressing them by developing
OCS oil and gas resources 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.

The Secretary of the Interior (Secretary) oversees the OCS oil and gas program and is required to balance
orderly resource development with protection of the human, biological, and physical environments while
simultaneously ensuring that the public receives an equitable return for these resources and that free market
competition is maintained. Section 18 of the OCS Lands Act requires receipt of fair market value for OCS
oil and gas leases and the rights they convey. The Secretary is empowered to grant leases to the highest
qualified responsible bidder(s) on the basis of sealed competitive bids and to formulate such regulations as
necessary to carry out the provisions of the OCS Lands Act. The Secretary has designated MMS as the
administrative agency responsible for the minerals leasing of submerged OCS lands and for the supervision
of offshore operations after leases are issued.

This EIS addresses the proposed Federal action known as Chukchi Sale 193 as included in the Final Outer
Continental Shelf Qil and Gas Leasing Program 2002-2007 approved by the Secretary on June 30, 2002.
With the publication of a Notice of Intent to Prepare an Environmental Impact Statement in the Federal
Register (FR) on September 14, 2005 (70 FR 54406), MMS initiated the process to prepare a
comprehensive “areawide” EIS for Sale 193. However, the prelease and the NEPA/EIS processes will not
be completed in time to allow the sale during the current 5-Year Program, which expires on June 30, 2007.
Sale 193 is scheduled for February 2008, subject to final adoption of the Program by the Secretary of the
Interior. This EIS analyzes the potential environmental impacts of activities associated with the lease sale,
including estimated exploration and development and production activities that may result from the sale, on
the physical, biological, and human environments.

If commercial discoveries are found and developed, crude oil production would be expected as a result of
the proposed lease sale. The Chukchi Sea OCS is viewed as one of the most petroleum-rich offshore
provinces in the country, with geologic plays extending offshore from some of the largest oil and gas fields
on Alaska’s North Slope.

This EIS provides environmental impact evaluation of activities associated with proposed Chukchi Sea Sale
193. In accordance with Council on Environmental Quality (CEQ) regulations and guidelines, MMS
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intends that further analysis of specific proposed activities will tier from this EIS and that the information
and evaluation in this EIS will be incorporated by reference in the proposal-specific environmental reviews.

This EIS provides the NEPA documentation in support of MMS’s permitting process and regulatory
authority for Chukchi Sea geophysical permits for seismic surveys and geophysical and scientific research
under MMS regulations 30 CFR 250 and 30 CFR 251. Seismic surveying is a method of collecting data on
the geology below the seafloor by generating sound waves and recording the sound reflected back from the
rock and sediment layers. Three-dimensional (3D) and two-dimensional (2D) exploration seismic surveys
are done hoth before a lease sale (prelease) to provide information that is used by industry and government
to evaluate the potential for offshore oil and gas resources and after a lease sale (postlease) to further
delineate potential hydrocarbon reservoirs and to prepare for future lease sales. The MMS will conduct a
separate review of individual permit application to ensure that specific proposed seismic surveying are
within the range of activities evaluated in this EIS and to determine whether further NEPA evaluation is
necessary.

This EIS provides the NEPA documentation in support of MMS’s review and decisionmaking for
Exploration Plans submitted under regulatory authority at 30 CFR 250. The MMS will prepare an
Environmental Assessment (EA) tiered from and incorporating by reference the analysis in this EIS for
individual Exploration Plans (EP’s) to determine whether additional NEPA evaluation is necessary. This
EIS also provides the NEPA documentation in support of on-lease ancillary activities, including high-
resolution site-clearance seismic surveying, as defined in MMS operating regulations at 30 CFR 250.

This EIS will provide NEPA documentation for the U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, National Marine Fisheries Service’s (NMFS) possible issuance of Letters of
Authorization (LOA’s) and Incidental Harassment Authorizations (IHA’s) to the offshore oil and gas
industry, principally the seismic-survey industry, to take marine mammals by harassment, incidental to
conducting prelease and ancillary on-lease oil and gas seismic surveys in the Chukchi Sea (see Sec. .A.1
Regulatory Framework). To address its NEPA responsibilities, NMFS agreed to become a cooperating
agency (as that term in defined in 40 CFR 1501.6) and proposes to adopt this EIS as authorized by 40 CFR
1506.3 as its own NEPA statement.

I.B. Description of the Proposed Action.

The Secretary has scheduled Chukchi Sea Sale 193 to be held in 2008. The resource estimates and scenario
information included in this EIS analysis is presented as a range of activities that could be associated with
the sale.

The Proposed Sale Action examined in the EIS is to offer for lease approximately 6,156 whole and partial
blocks (about 34 million acres) identified as the program area in the 2002-2007 5-Year Program. The
proposed Sale 193 area excludes a corridor along the coast, up to approximately 50 miles (mi), the polynya
or spring lead system. Water depths in the majority of the sale area vary from about 95 feet (ft) to
approximately 262 ft. A small portion of the northeast corner of the area deepens to approximately 9,800
ft.

A description of proposed exploration seismic-survey activities is included within this document to provide
the public an opportunity to solicite comments through scoping and public hearings. Alternatives
associated with the exploration seismic surveys was analyzed in the Programmatic Environmental
Assessment (PEA) Arctic Ocean Outer Continental Shelf Seismic Surveys — 2006 (USDOI, MMS, 2006a)
and information from the PEA is updated in this document. The decision process for choosing a mitigation
alternative associated with the exploration seismic-survey activity is separate from the decision associated
with selecting a lease-sale alternative. Therefore, exploration seismic-survey activity may occur whether or
not proposed Lease Sale 193 occurs. Impacts associated with exploration seismic-survey activity are the
same for all alternatives analyzed in this document.
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I.C. Regulatory and Administrative Framework.

Federal regulations mandate the OCS leasing program and the environmental review process. Several
Federal regulations establish specific consultation and coordination processes with Federal, State, and local
agencies. In addition, the OCS leasing process and all activities and operations on the OCS must comply
with other Federal, State, and local laws and regulations. The following are summaries of some of the
applicable laws and regulations.

1.C.1. The Outer Continental Shelf Lands Act.

Under the OCS Lands Act, the Department of the Interior is required to manage the orderly leasing,
exploration, development, and production of oil and gas resources on the Federal OCS, while
simultaneously ensuring the protection of the human, marine, and coastal environments; that the public
receives a fair and equitable return for these resources; and that free market competition is maintained. The
OCS Lands Act requires coordination with the affected States and, to a more limited extent, local
governments. At each step of the procedures that lead to lease issuance, participation from the affected
States and other interested parties is encouraged and sought.

1.C.2. The National Environmental Policy Act and the Council on Environmental
Quality.

The NEPA requires that all Federal Agencies use a systematic, interdisciplinary approach to protection of
the human environment; this approach will ensure the integrated use of the natural and social sciences in
any planning and decisionmaking that may have an impact on the environment. The NEPA also requires
preparation of a detailed EIS on any major Federal action that may have a significant impact on the
environment. This EIS must include any adverse environmental effects that cannot be avoided or
mitigated, alternatives to the Proposed Action, the relationship between short-term uses and long-term
productivity of the environment, and any irreversible and irretrievable commitments of resources. In 1979,
the CEQ established uniform procedures for implementing the procedural provisions of NEPA. These
regulations provide for the use of the NEPA process to identify and assess the alternatives to proposed
actions that avoid and minimize adverse effects of these actions on the quality of the human environment.
“Scoping” is used to identify the scope and significance of important environmental issues associated with
a proposed Federal action through coordination with Federal, State, and local agencies; the public; and any
interested individual or organization prior to the development of an impact statement. The process also
identifies and eliminates from further detailed study issues that are not significant or that have been covered
by prior environmental review.

1.C.3. The Marine Mammal Protection Act.

Under the Marine Mammal Protection Act (MMPA) (16 U.S.C. § 1371; 50 CFR, Subpart 1), the taking of
marine mammals without a permit or exemption from NMFS is prohibited. The term “take” under the
MMPA means “to harass, hunt, capture, Kill, or collect, or attempt to harass, hunt, capture, kill or collect.”
The NMFS has further defined takes by “harassment” into two types: (1) Level A Harassment as “any act
of pursuit, torment, or annoyance, which has the potential to injure a marine mammal or marine mammal
stock in the wild” and (2) Level B Harassment as *“any act of pursuit, torment, or annoyance, which has the
potential to disturb a marine mammal or marine mammal stock in the wild by causing disruption of
behavior patterns, including, but not limited to, migration, breathing, nursing, breeding, feeding, or
sheltering but which does not have the potential to injure a marine mammal or marine mammal stock in the
wild.” To date, NMFS’ policy has been to use the 180 decibel (dB) root-mean-squared (rms) isopleth for
cetaceans and 190-dB rms isopleth for pinnipeds to indicate where Level A harassment from acoustic
sources begins. In addition, NMFS uses the 160-dB rms isopleth to indicate where Level B harassment
begins for acoustic sources, including impulse sounds, such as used for seismic surveying.

In order to obtain an exemption from the MMPA’s prohibition on taking marine mammals, a citizen of the
United States who engages in a specific activity (other than commercial fishing) within a specified
geographic region must obtain an incidental take authorization (ITA) under the MMPA. An ITA shall be
granted if NMFS finds that the taking of small numbers of marine mammals of a species or stock by such
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citizen with have a negligible impact on the affected species or stock(s) and will not have an unmitigable
adverse impact on the availability of the species or stock(s) for subsistence uses. The NMFS may also
prescribe, where applicable, the permissible methods of taking and other means of effecting the least
practicable impact on the species or stock and its habitat (i.e., mitigation, monitoring and reporting of such
takings). An ITA may be issued as either (1) Letters of Authorization (LOA’S) or (2) Incidental
Harassment Authorizations (IHA’s), that latter applicable when there is no potential for serious injury
and/or mortality or where any such potential can be negated through required mitigation measures.
Application instructions for marine mammal incidental take authorizations, whether an LOA or an IHA,
can be found at the following URL.: http:///www.nmfs.noaa.gov/pr/permits/incidental/htm. The ITA
applications currently under public review (including Arctic activities) can also be found at this site.

In order to issue an incidental take authorization, NMFS must find that the takings would be small in
number, have no more than a “negligible impact” on marine mammal species or stocks, and not have an
“unmitigable adverse impact” on subsistence uses of these species. Through these authorizations, NMFS
must also identify:

e Permissible methods of taking pursuant to the activity and the specified geographical region of
taking;

e The means of effecting the least practicable adverse impact on the species or stock and its habitat
and on the availability of the species or stock for “subsistence” uses; and

e Requirements for monitoring and reporting, including requirements for the independent peer-
review of proposed monitoring plans where the proposed activity may affect the availability of a
species or stock for taking for subsistence uses.

Because of the likelihood that the oil and gas industry will be applying under this section of the MMPA for
authorizations for activities related to proposed Chukchi Sea Sale 193 and because NMFS also has
responsibilities under NEPA for these activities, NMFS has agreed at MMS's invitation, to become a
cooperating agency in the preparation of this EIS.

1.C.4. The Magnuson Fishery Conservation and Management Act of 1976.

The Magnuson Fishery Conservation and Management Act of 1976 (16 U.S.C. 1801-1882) (MFCMA)
established and delineated an area from the State's seaward boundary out 200 nautical miles as a fisheries
conservation zone for the United States and its possessions. The Act created eight Regional Fishery
Management Councils (FMC’s) and mandated a continuing planning program for marine fisheries
management by the Councils. The Act, as amended, requires that a Fishery Management Plan (FMP) based
on the best available scientific and economic data be prepared for each commercial species (or related
group of species) of fish that is in need of conservation and management within each respective region.

The MFCMA requires that FMC'’s identify essential fisheries habitat for every FMP that they develop, and
they must go back and amend all existing plans to include the identification of this habitat. Essential
fisheries habitat is defined as water and substrate for fish spawning, breeding, feeding, and growth to
maturity. In Alaska, the NMFS and the North Pacific Fisheries Management Council (NPFMC) recently
completed the final Environmental Impact Statement for Essential Fish Habitat (EFH) Identification and
Conservation in Alaska (NMFS, 2005).

1.C.5. The Endangered Species Act.

The Endangered Species Act (ESA) of 1973, as amended, establishes protection and conservation of
threatened and endangered species and the ecosystem on which they depend. The ESA is administered by
the Fish and Wildlife Service (FWS) and NMFS. Section 7 of the Act governs interagency cooperation and
consultation. The MMS consults with NMFS and FWS to ensure that activities on the OCS under MMS
jurisdiction do not jeopardize the continued existence of a threatened or endangered species and/or result in
adverse modification or destruction of their critical habitat. The FWS and NMFS make recommendations
on the modifications of oil and gas operations to minimize adverse impacts, although it remains the
responsibility of MMS to ensure that measures designed to protect threatened and endangered species are
followed.
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1.C.6. The QOil Pollution Act.

The Qil Pollution Act (OPA) of 1990 establishes a single uniform Federal system of liability and
compensation for damages caused by oil spills in U.S. navigable waters. The OPA requires removal of
spilled oil and establishes a national system for planning for and responding to oil-spill incidents. The
OPA includes provisions to: (1) improve oil-spill prevention, preparedness, and response capability; (2)
establish limitations on liability for damages resulting from oil pollution; (3) provide funding for natural
resource damage assessment; (4) implement a fund for the payment of compensation for such damages; and
(5) establish an oil pollution research and development program. The Secretary of the Interior is given
authority over offshore facilities and associated pipelines (except deepwater ports) for all Federal and State
waters. These functions include spill prevention, Oil-Spill-Response Plans (OSRP’s), oil-spill-containment
and -cleanup equipment, financial responsibility certification, and civil penalties.

I.C.7. The Clean Water Act.

The Federal Water Pollution Control Act (FWPCA) of 1972, as amended, commonly called the Clean
Water Act (CWA), authorizes the U.S. Environmental Protection Agency (USEPA) to issue National
Pollutant Discharge Elimination System (NPDES) permits to regulate discharges into waters of the United
States. On March 4, 1993, the USEPA issued revised Effluent Limitations Guidelines and New Source
Performance Standards that set more restrictive conditions than were previously applied to OCS discharges.

These limitations have been incorporated into the current USEPA Region 10 Alaska NPDES General
permit for oil and gas exploratory facilities in offshore Alaska areas located in or adjacent to the Beaufort
Sea, Chukchi Sea, Hope, and Norton Planning Areas (Permit No. AKG280000). The USEPA has the
authority to regulate industrial and municipal discharges of pollutants to surface waters in the Pacific
Northwest and Alaska under the NPDES. Offshore wastes from exploration activities may be discharged
overboard in accordance with the NPDES General Permit. Development and production activities will
require an individual NPDES permit issued to the operator by the USEPA Region 10, which will
specifically identify discharge allowances and required operational practices for each facility covered under
an individual permit.

1.C.8. The Clean Air Act.

The Clean Air Act (CAA), as amended, provides the legal authority for the USEPA’s air pollution control
programs. The law designates jurisdiction of OCS air quality to the USEPA within the Alaska region.
Under the CAA, the Secretary is tasked to consult with the Administrator of USEPA “to assure
coordination of air pollution control regulation for OCS emissions and emissions in adjacent onshore
areas.”

The USEPA regulations require certain facilities that emit criteria pollutants or hazardous substances into
the air to get a permit before the facility is constructed or goes through significant modifications. Air
quality permits are legally binding documents that include enforceable conditions with which the source
owner/operator must comply. Some permit conditions are general to all types of emission units, and some
permit conditions are specific to the source. Overall, the permit conditions establish limits on the types and
amounts of air pollution allowed, operating requirements for pollution-control devices or pollution-
prevention activities, and monitoring and record-keeping requirements. There are two types of permits:
construction permits and operating permits. Construction permits are required for all new stationary
sources and all existing stationary sources that are adding new emissions units or modifying existing
emissions units.

The CAA places most of the responsibility on States to prevent and control air pollution within State
boundaries, which include State waters. For a State to operate a USEPA-approved air quality program, the
State must adopt a State Implementation Plan (SIP) and obtain approval of the plan from the USEPA.
Federal approval ensures that a State program complies with the requirements of the CAA and USEPA
rules. A SIP adopted by the State government and approved by the USEPA is legally binding under both
State and Federal law and may be enforced by either government.
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State law in Title 44, Chapter 46, Title 46, Chapter 3 and Chapter 14 establish the duties of the Division of
Air Quality for controlling and mitigating air pollution. The provisions of Alaska’s Prevention of
Significant Deterioration (PSD) program are applied to attainment areas and unclassified Air Quality
Control Regions (AQCR’s)’s with good air quality to limit its degradation from development activities.
The region of Alaska adjacent to the Chukchi and Beaufort seas is a PSD Class Il area. The nearest PSD
Class | areas are the Bering Sea Wilderness Area within the St. Matthew Island group and the Denali
National Park. There are no Class 111 areas in Alaska. States strive to allow industrial and commercial
growth within PSD Class Il areas with permit conditions and requirements to mitigate significant
degradation of existing air quality or exceeding the National Ambient Air Quality Standards.

1.C.9. The Resource Conservation and Recovery Act.

The Resource Conservation and Recovery Act (RCRA) establishes a system to manage wastes. Subtitle D
of the RCRA addresses nonhazardous solid wastes, such as wood, paper, and scrap metal. It includes
certain hazardous wastes that are exempted from the Subtitle C regulations, such as hazardous wastes from
households and most wastes generated from conditionally exempt small-quantity generators. Subtitle D
wastes are managed primarily at the State or local level. Congress intended via RCRA Subtitle D that
permitting and monitoring of municipal and nonhazardous waste landfills shall be a State responsibility.

Under the RCRA hazardous-waste regulations, Subtitle C, the USEPA has primary responsibility for the
permitting of hazardous-waste treatment, storage, and disposal facilities.

Subtitle C of the RCRA establishes a Federal program to manage hazardous wastes from “cradle to grave”
to ensure that hazardous waste is handled in a manner that protects human health and the environment.
Therefore, the USEPA has established regulations and procedures for the generation, transportation,
storage, and disposal of hazardous waste. Regulated waste handlers apply for a hazardous-waste RCRA
identification number by registering their activities and reporting their volumes, either annually or
biennially, to the regional USEPA, RCRA program office.

1.C.10. The Marine Plastic Pollution Research and Control Act.

The Marine Plastic Pollution Research and Control Act of 1987 implements Annex V of the International
Convention for the Prevention of Pollution from Ships (MARPOL). Alaska has received “Special Area”
status under MARPOL, thereby prohibiting the disposal of all solid waste into the marine environment.
Fixed and floating platforms, drilling rigs, manned production platforms, and support vessels operating
under a Federal oil and gas lease are required to develop Waste Management Plans and to post placards
reflecting discharge limitations and restrictions.

1.C.11. The Coastal Zone Management Act.

Pursuant to the Coastal Zone Management Act (CZMA) and the Coastal Zone Reauthorization
Amendments of 1990, all Federal activities, including OCS oil and gas lease sales and postlease activities,
must be consistent to the maximum extent practicable with the enforceable policies of each affected State’s
coastal zone management program (CZMP). Each State’s CZMP sets forth objectives, policies, and
standards relative to public and private use of land and water resources in the coastal zone.

The Alaska Legislature enacted the Alaska Coastal Management Act on June 4, 1977, (Ch. 84 LSA 1977),
which established the Alaska Coastal Management Program (ACMP). Alaska’s program is voluntary at the
local level; however, the ACMP process encourages local land use planning that, coupled with Statewide
policies, provide coordinated, intergovernmental evaluation of a proposed coastal project. The process
involves a partnership between the State project review team, the applicant, the coastal districts,
State/Federal agencies, and the public. The ACMP thus places emphasis on coordination between State,
local, national, and private interests in the management and use of coastal resources.

The OCS seaward of the State’s 3-mi limit in Federal waters is a “geographic location description” for
purposes of Federal consistency reviews under 15 CFR 930.34(b) and 930.53(a). A Federal activity on the
OCS that causes effects on any Alaskan coastal use or resource, as the term “effects” is defined in the
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CZMA at 15 CFR 930.11(g), must be consistent with ACMP. The State of Alaska reviews OCS
Exploration Plans (EP’s) and Development and Production Plans (DPP’s) to determine whether the
proposed activities are consistent with the State’s CZM plan. The MMS may not issue a permit for
activities described in a plan unless the State concurs.

The MMS Alaska OCS Region sends copies of an EP and DPP, including a consistency certification and
other necessary information, to the Governor of the State of Alaska who sends it to the State of Alaska,
Department of Natural Resources (ADNR), Office of Project Management and Permitting. If no State-
agency objection is submitted by the end of the review period, MMS shall presume consistency
concurrence by the State. If a written consistency concurrence is received from the State, MMS” Alaska
OCS Region may then approve any permit or plan. If the Alaska Region receives a written objection from
the State, the Region will not approve any permit for that activity, until consistency of the activity is
achieved. The Alaska Region does not impose or enforce additional State conditions when issuing permits
but can require modification of a plan, if the operator has agreed to requirements requested by the State.

The State of Alaska also amended its coastal management program in late 2004. The U.S. Department of
Commerce, National Oceanic and Atmospheric Administration, Office of Ocean and Coastal Resource
Management, completed its review and approved the amended ACMP on December 29, 2005. The new
Statewide standards are found under Title 11, Alaska Administrative Code, Chapters 110, 112, and 114; the
new standards apply to all consistency reviews conducted after January 4, 2006. Under the amended
ACMP, all coastal districts must revise their local plans to conform to the new Statewide standards. A
district’s existing coastal management program, however, will remain in effect until September 1, 2007,
unless the ADNR disapproves or modifies all or part of the program before that date. Also, any existing
district-enforceable policy that duplicates, restates, or incorporates by reference a statute or regulation of a
Federal or State agency or addresses any matter regulated by the Alaska Department of Environmental
Conservation are repealed and declared null and void under the amended ACMP.

1.C.12. Executive Order 12898: Environmental Justice.

The Environmental Justice policy, based on Executive Order 12898, requires agencies to incorporate
analysis into NEPA documents of the environmental effects of their proposed programs on minorities and
low-income populations and communities. The MMS’ existing presale planning process invites
participation in the development of its proposed actions, alternatives, and possible mitigation measures by
all groups and communities. Scoping and review for the EIS are open processes that provide an
opportunity for all participants, including minority and low-income populations, to raise concerns that can
be addressed in the EIS.

1.C.13. Executive Order 13112: Agquatic Invasive Species.

Executive Order 13112 was issued in 1999 with the intent “to prevent the introduction of invasive species
and provide for their control and to minimize the economic, ecological, and human health impacts that
invasive species cause.” “Invasive species” means an alien species whose introduction does or is likely to
cause economic or environmental harm or harm to human health. “Alien species” means, with respect to a
particular ecosystem, any species, including its seeds, eggs, spores, or other biological material capable of
propagating that species, that is not native to that ecosystem. Each Federal Agency whose actions may
affect the status of invasive species shall, to the extent practicable and permitted by law:

(1) identify such actions;

(2) subject to the availability of appropriations, and within Administration budgetary limits, use
relevant programs and authorities to: (i) prevent the introduction of invasive species; (ii) detect
and respond rapidly to and control populations of such species in a cost-effective and
environmentally sound manner; (iii) monitor invasive species populations accurately and reliably;
(iv) provide for restoration of native species and habitat conditions in ecosystems that have been
invaded; (v) conduct research on invasive species and develop technologies to prevent
introduction and provide for environmentally sound control of invasive species; and (vi) promote
public education on invasive species and the means to address them; and



OCS EIS/EA MMS 2007-026 MAY 2007

(3) not authorize, fund, or carry out actions that it believes are likely to cause or promote the
introduction or spread of invasive species in the United States or elsewhere unless, pursuant to
guidelines that it has prescribed, the agency has determined and made public its determination that
the benefits of such actions clearly outweigh the potential harm caused by invasive species; and
that all feasible and prudent measures to minimize risk of harm will be taken in conjunction with
the actions.

The Coast Guard has established both regulations and voluntary guidelines to control the invasion of
aquatic nuisance species (ANS). Ballast water from ships is one of the largest pathways for the
intercontinental introduction and spread of ANS. This rule finalizes regulations for the Great Lakes
ecosystem and voluntary ballast water management guidelines for all other waters of the United States,
including mandatory reporting for nearly all vessels entering waters of the United States. This final rule is
effective December 21, 2001.

1.C.14. Executive Order 13212: Actions to Expedite Energy-Related Projects.

Executive Order 13212 states that “...in order to take additional steps to expedite the increased supply and
availability of energy to our Nation...” it is necessary to improve the Federal Government’s internal
management of actions associated with energy-related projects. In general, the executive order directs
executive departments and agencies to take appropriate actions to expedite projects that will increase the
production, transmission, or conservation of energy. Departments and agencies must expedite their review
of permits or take other actions as necessary to accelerate the completion of such projects while
maintaining safety, public health, and environmental protections. Agencies must take such actions to the
extent permitted by laws and regulations where appropriate.

1.C.15. Executive Order 13175: Consultation and Coordination with Indian Tribal
Governments.

The United States recognizes the right of the Indian tribes to self-government and supports tribal
sovereignty and self-determination. Executive Order 13175 establishes regular and meaningful
consultation and collaboration with tribal officials in the development of Federal policies that have tribal
implications. The United States has a unique legal relationship with Indian tribal governments and regional
and tribal corporations as set forth in the Constitution of the United States, treaties, statutes, executive
orders, and court decisions. Executive Order 13175 supplements but does not supersede the requirements
contained in Executive Orders 12866 (Regulatory Planning and Review) and 12988 (Civil Justice Reform),
Office of Management and Budget Circular A-19, and the Executive Memorandum of April 29, 1994, on
Government-to-Government Relations with Native American Tribal Governments. The United States
continues to work with Indian tribes on a government-to-government basis to address issues concerning
Indian tribal self-government tribal trust resources, and Indian tribal treaty and other rights.

The MMS incorporates a government-to-government consultation process within all prelease and postlease
regulatory policy decisions that have tribal implications, to ensure meaningful and timely input by tribal
officials. This process includes early consultation with tribal officials. The MMS conducts a government-
to-government dialog with Native groups, both in formal agency meetings and in the open public forum
throughout the pre-lease and NEPA processes. Additional information on government-to-government
coordination is provided in Section VI.D. Traditional Knowledge, Environmental Justice, Indian Trust
Resources, and government-to-government coordination are addressed in this EIS.

1.C.16. MMS Regulations.

The MMS operating regulations are intended to ensure that OCS activities are carried out in a safe and
environmentally sound manner so as to prevent harm or damage to, or waste of, any natural resources
(including any mineral deposit in areas leased or not leased), any life (including fish and other aquatic life),
property, or the marine, coastal, or human environment. Regulations for lease operations on the OCS are
specified in 30 CFR 250. These regulations govern oil, gas, and sulphur exploration, development, and
production activities. Ancillary activities on a lease to support preparation of EPs and DPP’s are conducted
under 30 CFR 250. Regulations for geological and geophysical (G&G) exploration activities on the OCS

1-8



OCS EIS/EA MMS 2007-026 MAY 2007

are specified in 30 CFR 251. Under these regulations, a G&G permit must be obtained for exploration
activities on unleased lands or in lands under lease to a third party. Regulations related to oil-spill
prevention and response are specified in 30 CFR 254. Additional discussion of the requirements for OCS
operations is provided below in Section I.E.

1.C.17. Other Applicable Laws and Regulations.

The following is a list of other applicable laws and regulations that apply to MMS OCS activities. A brief
description of these laws and regulations is provided in Appendix D of the Beaufort Sea Multiple Sale EIS
(USDOI, MMS, 2003a).

Submerged Lands Act of 1953 (43 U.S.C. § 1331 et seq.)

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))

Migratory Bird Treaty Act of 1918, as amended (16 U.S.C. § 703-712)

Pollution Research and Control Act of 1988 (33 U.S.C. § 1901 et seq.)

National Historic Preservation Act of 1966, as amended (16 U.S.C. § 470 et seq.)
Rivers and Harbors Appropriation Act of 1899 (33 U.S.C. § 401 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.)
Avrctic Research and Policy Act of 1984 (15 U.S.C. § 4101 et seq.)

Executive Order 13158 — Marine Protected Areas

Executive Order 12114 — Environmental Effects Abroad

I.D. Prelease Process.

In 2002, the Secretary issued the Final OCS Qil and Gas Leasing Program for 2002-2007 (5-Year
Program). That document presented the decision to consider annual “special-interest” sales in the Chukchi
Sea /Hope Basin OCS Planning Areas. The objective of this “special-interest” leasing option was to foster
exploration in a frontier OCS area with potential oil and gas resources but may have minimal industry
interest because of high operating costs. The general approach for special interest leasing was to query
industry regarding the level of interest for proceeding with a sale in an area such as the Chukchi Sea/Hope
Basin. We expected nominations of focused areas of specific industry interest or to offer such areas for
lease. Based on the information and specific nominations received as a result of each Call for Interest and
Nominations (Calls), a decision was made whether to proceed with the sale process.

We received no indication of interest in response to the first two Calls for special interest leasing in the
Chukchi SeaHope Basin published in the Federal Register on March 25, 2003 (68 FR 14425), and January
30, 2004 (69 FR 4532); therefore, the process was stopped.

In response to the third Call published in the Federal Register on February 9, 2005 (70 FR 6903), industry
nominated a substantial portion of the Planning Area. This area was greater than that envisioned in the
special-interest lease-sale option described above. The MMS concluded that consideration of such a large
area had merit in light of the significant resource potential of the area and the Administration’s goal to
expedite exploration of domestic energy resources. The MMS further concluded that consideration of such
a proposed action warranted a more extensive NEPA review than contemplated under the special interest
leasing option.

With the publication of a Notice of Intent to Prepare an Environmental Impact Statement in the Federal
Register on September 14, 2005 (70 FR 54406), MMS initiated the process to prepare a comprehensive
“areawide” EIS for proposed Sale 193. The prelease process was not completed in time to allow the Sale
during the 2002-2007, 5-Year Program, which expired on June 30, 2007. As a result of timing, the
proposed Sale 193 is recognized as occurring during the 2007-2012, 5-year program for administrative
purposes but remains consistent with the original assumptions from the previous program. Proposed Sale
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193 is scheduled for February 2008, subject to its final adoption of the 2007-2012 Program by the Secretary
of the Interior.

Based on available information, MMS formally identified the location and extent of the area of study for
the EIS, four alternatives, and mitigation measures. The area includes 6,156 whole or partial blocks (about
34 million acres). The program area as defined in the 2002-2007 5-Year Program excludes a corridor along
the coast up to approximately 50 miles, the polynya or Spring Lead System.

Consistent with Section 102(2)(C) of NEPA, this EIS describes the proposed lease sale and the potentially
affected natural and human environments, presents an analysis of potential adverse effects of the Proposed
Action on these environments, evaluates mitigating measures to reduce the potential for adverse effects of
offshore leasing and development, evaluates alternatives to the proposed Federal actions, analyzes prelease
seismic-survey activity, and presents a record of consultation and coordination with others during EIS
preparation. The EIS will be filed with the USEPA on completion, and its availability will be announced in
the Federal Register. The public will have 30 days to review and comment on the final EIS. After receipt
and consideration of comments on the final EIS, MMS will publish a Record of Decision.

By regulation and law, MMS is required to review and analyze the environmental effects of this lease sale
as well as prelease seismic-survey activity. Through the scoping process, we asked for comments and
concerns about this proposed lease sale and associated activities. We have used this information to focus
our analysis and to generate reasonable alternatives for analysis. Through the remainder of the process, we
will continue to solicit information and suggestions.

We have responded to comments on the draft EIS, both written and oral, in Section VII. This includes
letters, public hearings, government-to-government meetings, and e-mails .

The MMS has identified the agency-preferred alternative to be Alternative IV, including the standard
stipulations and Information to Lessees (ITL) clauses, plus a revision to Stipulation No. 7 and a new ITL,
No. 15 - Possible listing of Polar Bears under the ESA. Although we have identified an agency-preferred
alternative, as required by NEPA CEQ regulations, we will continue to maintain an open mind throughout
the final EIS comment period and decision process, and we will continue to consider and evaluate
comments and all reasonable options.

|.E. 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 sulphur lease
operations on the OCS are specified in 30 CFR 250. Regulations for G&G exploration operations on the
OCS are specified in 30 CFR 251. Regulations related to oil-spill prevention and response are specified in
30 CFR 254.

The MMS’ Notices to Lessees and Operators (NTL’s) are formal documents that provide clarification,
description, or interpretation of OCS regulations or standards. The NTL’s 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 NTL’s 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 NTL’s is published
on the Alaska Region web page at: http://www.mms.gov/alaska/regs/NTL’s.htm. The MMS also conveys
important information by way of Letters to Lessees and Operators and Information to Lessees and
Operators. These documents further clarify or supplement operational guidelines.
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I.LE.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. Upon receiving a
complete G&G permit application, MMS completes an environmental review in accordance with NEPA
and other applicable MMS policies and guidelines. When required under an approved CZMP, proposed
G&G permit activities must receive State concurrence prior to MMS permit approval and issuance.

I.E.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), 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 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.

I.E.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.

I.LE.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.

I.LE.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, OSRP’s, pollution-control equipment, and specifications for
platform/structure designs.

I.LE.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 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
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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.

I.LE.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, pipe-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), Environmental Assessment (EA), and/or an EIS in accordance with applicable policies and
guidelines. The MMS prepares an EA and/or an EIS on all pipeline rights-of-way that go ashore. The
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. Some 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 routes 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.

I.LE.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 OSRP’s 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.

I.E.9. Discharge and Pollution Regulations.

The USEPA 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. 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 also explicitly prohibit the disposal of equipment, cables, chains, containers, or other
materials into offshore waters. Portable equipment, spools or 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. Smaller objects must be stored in a marked container when not in use.
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Operational discharges such as produced water and drilling muds and cuttings are regulated by the USEPA
through the NPDES program.

I.E.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 (30CFR 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) :

o complete identification of the structure; size of the structure (number and size of legs and pilings);

o 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.

I.LE.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, NTL’s, 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, 2005c). 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.

I.LE.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).

I.F. Important Differences between the Draft EIS and the Final EIS.

The following summarizes some of the more important changes that have been made in the final EIS as a
result of the public review of the draft EIS:

e The Alternatives (deferral options) stayed the same for the lease-sale action in the document; no
new additions or deletions were included for the Lease Sale 193 analyses. However, as a result of
the Secretary of the Interior making a decision to include a 25-mi buffer zone in the 2007-2012 5-
Year Program, Alternative | has 129 whole or partial blocks removed and Alternatives 111 and IV
(Corridors I and 1) have 6 whole or partial blocks removed from consideration from leasing.
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e Alternative B was added for the exploration seismic-survey process analyzed in the document.
Alternative B would prohibit presale-193 seismic surveys in the Corridor 1l Deferral Area
(Alternative 1V).

e Alternative 1V is identified as the Agency-Preferred Alternative and is addressed in Section I1.B.1.

e Stipulation No. 7 - Lighting of Lease Structures to Minimize Effects to spectacled and Steller’s
Eiders was rewritten in consultation with FWS to better address the potential impacts associated
with spectacled and Steller’s eider and habitat.

e Information to Lessee No. 15 - Polar Bears being listed as a candidate species for the threatened
and endangered list by FWS.

e Information to Lessees No.’s 16 - 24 - have been included in the final EIS, even though they are
not new to the lease-sale process and are considered administrative in nature.

e Text revisions focused on major issues dealing with seismic, marine mammals, subsistence, the
bowhead whale, polar bears, Spectacled eiders, oil spills, and environmental justice. These
sections incorporated new information as well as sources of traditional knowledge. Where
comments warranted other changes or presentation of new or additional information, revisions
were made to the appropriate text in the final EIS. Section VII includes the comment letters
received plus our responses to comments.
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II. ALTERNATIVES INCLUDING THE PROPOSED
ACTION

I1.A. Lease Sale 193 National Environmental Policy Act Analysis.

Readers of this Sale 193 final environmental impact statement (EIS) are alerted to some noticeable
differences in this EIS as compared to previous Alaska Outer Continental Shelf (OCS) EIS’s. To provide a
more concise, reader-friendly, and useful analysis of potential effects and impacts of proposed activities,
Minerals Management Service (MMS) has begun to streamline its EIS’s. For example, the previous
Chukchi Sea Lease Sale 126 analysis of environmental effects presented three separate resource levels
(low, base, and high); the Sale 193 analysis treats a composite of this information in a single-case analysis.
This single case represents the statistically most-likely development activity associated with a reasonable
range of resources estimated for the Sale 193 area given the uncertainties of geology, engineering, and
economics that exist now. Furthermore, the Sale 193 EIS also analyzes prelease and postlease exploration
seismic-survey activity in the Chukchi Sea Planning Area and complements the Programmatic
Environmental Assessment (PEA) Arctic Ocean Outer Continental Shelf Seismic Surveys — 2006 (USDOI,
MMS, 2006a). The Sale 193 EIS summarizes and incorporates relevant background information from the
PEA for seismic activities in the Chukchi Sea, which is incorporated by reference. Such streamlining and
use of incorporation by reference follows the intent of the Council on Environmental Quality (CEQ)
regulations of 40 CFR 1502.21, which encourage agencies to incorporate by reference material into an EIS.
The MMS cites the incorporated material and briefly describes and summarizes its content. All material
incorporated by reference is reasonably available for inspection by interested persons and is available either
in local public libraries or from the MMS Alaska OCS Region website.

The Secretary's Final Proposed OCS Leasing Program for 2007-2012 includes an alternative for a 25
Statute Mile Buffer Deferral in the Chukchi Sea Planning Area (USDOI, MMS, 2006¢:Fig. 2-1). An
analysis for the 25-mile buffer deferral can be found in the 2007-2012 5-Year Program EIS. A decision
was made by the Secretary of Interior (during the Sale 193 NEPA process) to adopt the 25-mile deferral in
the Final Proposed 2007-2012 5-Year Program. The result of this decision is to exclude from Sale 193 a
total of 129 whole or partial blocks representing approximately 534,668 acres from the sale area (Figure
[1.B-2). Alternatives Il and IV are also slightly altered with the removal of six whole or partial blocks
representing approximately 34,159 acres (Figure 11.B-3). The implementation of the 25-mile buffer by the
Secretary does not change the existing impact analyses for the lease sale alternatives.

11.B. Alternatives, Mitigation Measures, and Issues.

With the publication of a Notice of Intent (NOI) to Prepare an Environmental Impact Statement in the
Federal Register on September 14, 2005 (70 FR 54406), MMS initiated the process to prepare a
comprehensive “areawide” EIS for proposed Lease Sale 193. The prelease process will not be completed
in time to allow the Sale during the 2002-2007 5-Year Program, which expires on June 30, 2007. Lease
Sale 193 is tentatively scheduled for February 2008, subject to its final adoption of the 2007-2012 Program
by the Secretary of Interior.

In accordance with the CEQ’s procedures for implementing the procedural provisions of NEPA, scoping
was conducted to solicit comments on the Proposed Action and the Lease Sale EIS. Scoping provides
those with an interest in the OCS Program an early opportunity to participate in the events leading to the
publication of the draft EIS. Although the scoping process is formally initiated by the publication of the
Call for Information (Call) and NOI, scoping efforts and other coordination meetings are ongoing. Further
information on the scoping process is found in Section VI. The Call for Information initiates the process to
solicit industry in order to establish interest in a proposed lease sale.

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),
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Fish and Wildlife Service (FWS), Environmental Protection Agency (USEPA), State Governor’s office,
tribes and local governments, and industry groups.

The result of the scoping effort was the identification of the alternatives, mitigation measures, and issues
described in the following.

The Chukchi Sea Planning Area experienced a modest level of activity in the late 1980°s and early 1990°s
and renewed interest as an area of potential oil and gas leasing in the last few years. The current Chukchi
Sea Planning Area includes a 1,952-block area north of Barrow that was part of the Beaufort Sea Planning
Area prior to 1991. Portions of the current area were offered in four previous lease sales (Beaufort Sea
Sale 97 and Chukchi Sea Sale 109 in 1988 and Beaufort Sea Sale 124 and Chukchi Sea Sale 126 in 1991).

A Call and NOI were issued at the beginning of the prelease process to explain the lease-sale approach for
the EIS. The Area Identification (Area ID) selected the same area identified in the 5-Year Program for
2002-2007. If following the completion of the NEPA process, the decision is made to proceed with the
sale, a Notice of Sale will be issued.

This EIS includes an assessment of alternatives and cumulative effects. The cumulative-effects analysis
evaluates the contribution of Alternative I (Proposed Action) for Sale 193 to the past, present, and
reasonably foreseeable activities, including State and Federal onshore and offshore activities in the Chukchi
Sea area. The cumulative effects of Alternatives Il and IV for Sale 193 are expected to be essentially the
same as those for Alternative | for Sale 193, because the potential effect of each of these alternatives is
based on the same oil- and gas-resource estimate and scenario of projected activities. Anticipated
production and associated activities are analyzed based on economic resource estimates established at the
beginning of the 5-Year Program. This EIS analyzes the effects of exploration, development, and
production quantitatively to the degree possible, using the economic and development scenario established
for Sale 193. Impacts that cannot be estimated quantitatively are described qualitatively. The scenario
covers the resources and activities that are likely to result from the Proposed Action (Alternative I). This
EIS assumes that standard Alaska OCS Region mitigation measures are in place as part of the Proposed
Action; the EIS will assess the effects of possible new mitigation measures added to existing standard
mitigation measures.

Based on the results of the scoping process, alternatives are analyzed that defer certain blocks from the sale.
Alternatives were identified and are evaluated by comparing changes in resource production and
environmental effects relative to the entire program area. This final EIS identifies the agency-preferred
alternative in Section L.A.

The MMS resource-assessment models are designed around the concept that the entire area is 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.

If the Secretary of the Interior decides to proceed with the sale, the Secretary may chose one, all, some
combination, or part of the deferral options to constitute the Final Notice of Sale for Sale 193. The
Secretary will have the full suite of options available for Sale 193 when that decision is made.

Consideration of the Final EIS and any comments received during the prelease and NEPA processes will

result in a Record of Decision (ROD) and will be incorporated into the Secretary’s decision on the Sale,
which will be published in the Federal Register as the Final Notice of Sale.
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11.B.1. Alternatives for Proposed Sale 193 and the Exploration Seismic-Survey
Activities.

11.B.1.a. Lease Sale Alternatives.

Alternative I (Proposed Action). The Proposed Action offers for lease those blocks selected in the Area
ID, as shown in Map 1. The Chukchi Sea sale area includes 6,156 whole or partial blocks covering
approximately 34 million acres in the Chukchi Sea.

Alternative Il (No Lease Sale). This alternative is equivalent to cancellation of the Proposed Action. The
opportunity for development of the estimated oil and gas resources that could have resulted from any of the
Proposed Action would be precluded or postponed, and any potential environmental impacts resulting from
the Proposed Action would not occur or would be postponed.

Alternative 111 (Corridor | Deferral). This alternative is the Proposed Action excluding an area
comprising approximately 1,765 whole or partial blocks along the coastward edge of the sale area as
identified in the Area ID (Map 2). This alternative would attempt to reduce potential impacts to
subsistence hunting (see Fig. 11-B.1, Volume II1, Tables, Maps, and Figures) as well as various wildlife
species and associated habitats.

Alternative 1V (Corridor Il Deferral) (Agency Preferred Alternative). This alternative is the Proposed
Action excluding an area comprising approximately 795 whole or partial blocks along the coastward edge
of the sale area as identified in the Area ID (Map 3). This alternative was developed as a result of the 1987
Biological Opinion for the Chukchi Sea as recommended by the NMFS.

11.B.1.b. Exploration Seismic Survey Activities Alternatives.

Alternative A (Exploration Seismic Surveys within the Entire Proposed Sale 193 Area).

The proposed action for seismic surveying is to permit both prelease and postlease exploration seismic
surveys within the entire proposed Sale 193 area. All permitted seismic surveys would be subject to the
standard stipulations for G&G permit activities (Sec. 11.A.4), the measures to mitigate seismic-surveying
effects (Sec. 11.B.4.a), and the mitigation and monitoring requirements of the selected alternative
(Alternative 6) from the Final Programmatic Environmental Assessment (PEA), Arctic Ocean Outer
Continental Shelf Seismic Surveys - 2006, date June 2006 (USDOI, MMS, 2006a) (Sec. 11.B.4.b).

Alternative B (Prohibit Pre-Sale 193 Exploration Seismic Surveys in the Corridor 11 Deferral Area).
This alternative to the proposed action for seismic surveys (Alternative A) would prohibit pre-Sale 193
seismic surveys in the 795 whole or partial blocks in Corridor Il Deferral area (Alternative 1V) along the
coastward edge of the proposed Sale 193 area until the lease sale decisions have been made and the
NMFS/MMS Seismic Programmatic EIS has been completed.

11.B.2. Alternatives Considered But Not Analyzed.

The following alternatives were identified during the scoping process. For the reason indicated under each,
they are not considered for detailed study in the EIS.

Public Land Order Deferral. A statement at one meeting in Barrow indicated the belief that Public Land
Order 324 gave subsistence-hunting rights to Natives 50-mi out into the ocean and, that if still valid, the
right-of-way should be applied. On further investigation, this Order appears to be related to the following
statement found in Indian Affairs: Laws and Treaties compiled by the Government Printing Office. If so,
the referenced reserved offshore area occurs within State waters and is outside of the proposed Chukchi Sea
Sale 193 area.

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,
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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,
approximately latitude 71°05°27” N., approximately longitude 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, 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)

Chukchi Sea/Beaufort Sea Deferral. The North Slope Borough (NSB) suggested it is appropriate to defer
from leasing the entire Chukchi Sea Planning Area and portions of the Beaufort Sea Planning Area. This
alterative is appropriately addressed at the 5-Year Program level. For Sale 193, this deferral approximates
the No Lease Sale alternative (Alternative 11), which is discussed in the EIS.

Cancel the Sale. This alternative was most often suggested by those expressing a preference. At the
Barrow public meeting, 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 reserves. This alternative to delay the sale is equivalent to the Alternative Il (No Lease Sale)
analyzed in this EIS.

Directional Drilling Alternative. A commenter in Barrow requested that only areas that could be
directionally drilled from onshore be included in the lease sale. The Sale 193 area appears to be beyond the
limit of reasonably foreseeable advances in technology for extended-reach drilling from shore. The MMS,
Alaska OCS Region, Office of Field Operations provided 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 40,000 ft. While this approach
constitutes an oversimplification of the complexities of extended-reach drilling, the information indicates
that the area that could be reached by the greatest of these three values is outside the Sale 193 area.

Seismic-Survey Timing. At Point Lay, MMS discussed the potential of timing seismic surveys starting in
the southern portion of the sale area before moving up the coast (north) behind the bowhead whale
movement. We were advised not to do this, as the seismic activity to the south will make the whales
skittish and could affect their coming close to shore. Thus, this alternative will not be further considered in
this EIS. Timing of seismic surveying is addressed within the G&G permitting process. One of MMS’s
mitigation requirements is that seismic surveys are not conducted in the Chukchi Sea spring lead system
before July 1.

Delay the Sale. A comment in Barrow suggested that the sale should be delayed until the release of the
report from the National Science Foundation on its findings on the state of natural resources from its cruise
on the U.S. Coast Guard Cutter Healy. Anadarko Petroleum suggested that we delay the sale to allow
“other potential lessees sufficient time to obtain modern seismic data, explore opportunities to form
partnerships, and develop a competitive knowledge that will aid in the realization of the full potential of
this area.” Either circumstance could delay the sale approximately 2 years, until 2009. The current Draft
Proposed Program for 2007-2012 has lease sales in the Chukchi Sea Planning Area tentatively scheduled in
2010 and 2012. This alternative to delay the sale would be equivalent to cancelling Sale 193 as scheduled
under the 2002-2007 5-Year Program with the next sale being considered in the Chukchi Sea Planning
Area being the 2009 sale under the 2007-2012 5-Year Program. This alternative to delay the sale is
equivalent to the Alternative 11 (No Lease Sale) analyzed in this EIS.

General Deferral. The USEPA suggested MMS consider removal of additional areas with sensitive fish
and wildlife, subsistence, and cultural resources, and at a minimum, deferring areas until further research
and studies are conducted to ensure development can occur without significant impacts to critical resources.
As the USEPA suggestion identified no specific areas, we believe that the deferrals considered under
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Alternatives Il and 1V of this EIS appropriately address the USEPA’s concerns for the area considered
under the Proposed Action.

Whale Country Deferral. The NSB suggested that any framework designed to protect areas critical to
subsistence must encompass four geographic components: harvest areas, subsistence-use areas, areas of
influence, and areas critical to the welfare of the subsistence species themselves. These typically are areas
where the species are concentrated and particularly vulnerable to disturbance, such as calving areas,
molting and brooding areas, and feeding areas. The Chukchi Sea is seasonal habitat for polar bears, seals,
fish, waterfowl, gray whales, and beluga whales. It also functions as important habitat of the endangered
bowhead whale, which migrates, engages in post-peak breeding, calves, feeds, and rears newly born calves
in the region. The extent of this deferral area is large; it is actually a network of deferrals related to the four
geographic components. The areas of Whale Country Deferral components discussed above within the
proposed Chukchi Sea Sale 193 area are encompassed within the deferrals considered in Alternatives 111
and IV of this EIS.

25-Mile Buffer Deferral. The Secretary’s Final Proposed OCS Leasing Program for 2007-2012 includes
an alternative for a 25 Statute Mile Buffer Deferral in the Chukchi Sea Planning Area (USDOI, MMS,
2006c¢:Fig. 2-1). An analysis for the 25-mi buffer deferral can be found in the 2007-2012 5-Year Program
EIS. At the time of the draft EIS for Sale 193, it was not known whether the 25-mi buffer would be
adopted by the Secretary and, therefore, the area was not excluded from Alternative | (Proposed Action).

11.B.3. Mitigation Measures Specific to the Lease-Sale Process for Sale 193.
11.B.3.a. Mitigation Measures Considered But Not Analyzed.

Numerous potential mitigation measures have been identified through the scoping efforts for many past
lease sale EIS’s. 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. Some
measures were dropped from further consideration, when analysis indicated that the measures were not
warranted or would have been ineffective.

11.B.3.b. Proposed Mitigation Measures Analyzed.

The potential mitigation measures for various resources associated with the Chukchi Sea were identified for
each resource category analyzed in this EIS. Some of the potential mitigating 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.

11.B.3.c. 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 on-site inspection program.

Mitigation measures that are a standard part of the MMS program require seasonal windows for seismic
operations; and require surveys to detect and avoid archaeological sites and biologically sensitive areas.

Some MMS-identified mitigation measures are incorporated into OCS operations through cooperative
agreements or efforts with industry and various State and Federal agencies.

11.B.3.c(1) Stipulations.

Stipulation No. 1 — Protection of Biological Resources. If previously unidentified biological populations
or habitats that may require additional protection are identified in the lease area by the Regional Supervisor,
Field Operations (RS/FO), the RS/FO may require the lessee to conduct biological surveys to determine the
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extent and composition of such biological populations or habitats. The RS/FO shall give written
notification to the lessee of the RS/FO’s decision to require such surveys.

Based on any surveys that the RS/FO may require of the lessee or on other information available to the
RS/FO on special biological resources, the RS/FO may require the lessee to:

(1) Relocate the site of operations;

(2) Establish to the satisfaction of the RS/FO, on the basis of a site-specific survey, either that such
operations will not have a significant adverse effect upon the resource identified or that a special
biological resource does not exist;

(3) Operate during those periods of time, as established by the RS/FO, that do not adversely affect the
biological resources; and/or

(4) Modify operations to ensure that significant biological populations or habitats deserving protection
are not adversely affected.

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

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

Summary of the Effectiveness of Stipulation No. 1. The level of protection provided by this measure
will depend on several factors:

e the size of population that might be subjected to adverse impacts and the number of individuals
within the population that would be afforded protection by this stipulation;

o the overall size of habitat used by the resource of concern and the portion of that habitat that may
be affected by offshore oil and gas operations; and

e the uniqueness of the population or habitat.

Thus, the effectiveness of the stipulation could vary widely. If only a few members of a large population or
a small amount of a large habitat area were to be affected by oil and gas operations, the mitigative benefits
would be minimal. However, if many individuals of a small population or most of the area of unique
habitat is protected and the adverse effects are reduced or minimized because of this stipulation, then its
effectiveness could be substantial. This stipulation lowers the potential adverse effects to lower trophic-
level organisms, primarily unknown kelp communities, and other unique biological communities, that may
be identified during oil and gas exploration or development activities and provided additional protection. It
also would provide protection to fish habitat from potential disturbance associated with oil and gas
exploration, development, and production. This stipulation does not change the level of impacts that may
occur from a large oil spill.

Stipulation No. 2 — Orientation Program. The lessee shall include in any exploration or development
and production plans submitted under 30 CFR 250.211 and 250.241 a proposed orientation program for all
personnel involved in exploration or development and production activities (including personnel of the
lessee’s agents, contractors, and subcontractors) for review and approval by the Regional Supervisor, Field
Operations. The program shall be designed in sufficient detail to inform individuals working on the project
of specific types of environmental, social, and cultural concerns that relate to the sale and adjacent areas.
The program shall address the importance of not disturbing archaeological and biological resources and
habitats, including endangered species, fisheries, bird colonies, and marine mammals and provide guidance
on how to avoid disturbance. This guidance will include the production and distribution of information
cards on endangered and/or threatened species in the sale area. The program shall be designed to increase
the sensitivity and understanding of personnel to community values, customs, and lifestyles in areas in
which such personnel will be operating. The orientation program shall also include information concerning
avoidance of conflicts with subsistence activities and pertinent mitigation.
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The program shall be attended at least once a year by all personnel involved in onsite exploration or
development and production activities (including personnel of the lessee’s agents, contractors, and
subcontractors) and all supervisory and managerial personnel involved in lease activities of the lessee and
its agents, contractors, and subcontractors.

The lessee shall maintain a record of all personnel who attend the program onsite for so long as the site is
active, not to exceed 5 years. This record shall include the name and date(s) of attendance of each attendee.

Summary of the Effectiveness of Stipulation No. 2. This stipulation provides positive mitigating effects
by requiring that all personnel involved in petroleum activities on the North Slope resulting from any leases
issued from Sale 193 be aware of the unique environmental, social, and cultural values of the local Inupiat
residents and their environment. This stipulation should help avoid damage or destruction of
environmental, cultural, and archaeological resources through awareness and understanding of historical
and cultural values. It also would help minimize potential conflicts between subsistence hunting and
gathering activities and oil and gas activities that may occur. The extent of reduction offered by this
stipulation is difficult to measure directly or indirectly.

This stipulation provides protection to fish (including the migration of fish), pinnipeds, polar bears,
bowhead whales, gray whales, and beluga whales from potential disturbances associated with oil and gas
exploration, development, and production by increasing the awareness of workers to their surrounding
environment. It increases the sensitivity to and understanding by workers of the values, customs, and
lifestyles of Native communities and reduces the potential conflicts with subsistence resources and hunting
activities. This stipulation does not change the level of impacts that may occur from a large oil spill.

Stipulation No. 3 — Transportation of Hydrocarbons. Pipelines will be required: (a) if pipeline rights-
of-way can be determined and obtained; (b) if laying such pipelines is technologically feasible and
environmentally preferable; and (c) if, in the opinion of the lessor, pipelines can be laid without net social
loss, taking into account any incremental costs of pipelines over alternative methods of transportation and
any incremental benefits in the form of increased environmental protection or reduced multiple-use
conflicts. The lessor specifically reserves the right to require that any pipeline used for transporting
production to shore be placed in certain designated management areas. In selecting the means of
transportation, consideration will be given to recommendations of any advisory groups and Federal, state,
and local governments and industry.

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

Summary of the Effectiveness of Stipulation No. 3. This stipulation reflects the agency preference for
transporting offshore oil and gas in pipelines, especially in the arctic environment where much of the area
is covered by sea ice for much of the year. This stipulation helps reduce or moderate the potential effects to
water quality, lower trophic-level organisms, fish and fish migration, endangered species, marine
mammals, etc. This stipulation would not likely change the level of impacts that may occur from a large oil
spill.

Stipulation No. 4 — Industry Site-Specific Monitoring Program for Marine Mammal Subsistence
Resources. A lessee proposing to conduct exploration operations, including ancillary seismic surveys on a
lease, during the periods and within the subsistence use areas related to bowhead whale, beluga whale, ice
seals, walrus, and polar bears and their migrations and subsistence hunting as specified below, will be
required to conduct a site-specific monitoring program approved by the Regional Supervisor, Field
Operations (RS/FO); unless, based on the size, timing, duration, and scope of the proposed operations, the
RS/FO, in consultation with appropriate agencies and co-management organizations, determines that a
monitoring program is not necessary. Organizations currently recognized by the National Marine Fisheries
Service (NMFS) and the U.S. Fish and Wildlife Service (FWS) for the co-management of the marine
mammals resources are the North Slope Borough, the Alaska Eskimo Whaling Commission, the Alaska
Beluga Whale Committee, the Alaska Eskimo Walrus Commission, the Ice Seal Commission, and the
Nanuk Commission. The RS/FO will provide the appropriate agencies and co-management organizations a
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minimum of 30 but no longer than 60 calendar days to review and comment on a proposed monitoring
program prior to approval. The monitoring program must be approved each year before exploratory
drilling operations can be commenced.

The monitoring program will be designed to assess when bowhead and beluga whales, ice seals, walrus,
and polar bears are present in the vicinity of lease operations and the extent of behavioral effects on these
marine mammals due to these operations. In designing the program, the lessee must consider the potential
scope and extent of effects that the type of operation could have on these marine mammals. Experiences
relayed by subsistence hunters indicate that, depending on the type of operations some whales demonstrate
avoidance behavior at distances of up to 35 mi. The program must also provide for the following:

(1) Recording and reporting information on sighting of the marine mammals of concern and the
extent of behavioral effects due to operations;

(2) Coordinating the monitoring logistics beforehand with the MMS Bowhead Whale Aerial
Survey Project (BWASP) and other mandated aerial monitoring programs;

(3) Invite a local representative to be determined by consensus of the appropriate co-management
organizations to participate as an observer in the monitoring program;

(4) Submitting daily monitoring results to the RS/FO;

(5) Submitting a draft report on the results of the monitoring program to the RS/FO within 60
days following the completion of the operation. The RS/FO will distribute this draft report to
the appropriate agencies and co-management organizations; and

(6) Submitting a final report on the results of the monitoring program to the RS/FO. The final
report will include a discussion of the results of the peer review of the draft report. The
RS/FO will distribute this report to the appropriate agencies and co-management
organizations.

The lessee will be required to fund an independent peer review of a proposed monitoring plan and the draft
report on the results of the monitoring program for bowhead whales. The lessee may be required to fund an
independent peer review of a proposed monitoring plan and the draft report on the results of the monitoring
program for other co-managed marine mammal resources. This peer review will consist of independent
reviewers who have knowledge and experience in statistics, monitoring marine mammal behavior, the type
and extent of the proposed operations, and an awareness of traditional knowledge. The peer reviewers will
be selected by the RS/FO from experts recommended by the appropriate agencies and co-management
resource organizations. The results of these peer reviews will be provided to the RS/FO for consideration
in final approval of the monitoring program and the final report, with copies to the appropriate agencies and
co-management organizations.

In the event the lessee is seeking a Letter of Authorization (LOA) or Incidental Harassment Authorization
(IHA) for incidental take from NMFS and/or FWS, the monitoring program and review process required
under the LOA or IHA may satisfy the requirements of this stipulation. The lessee must advise the RS/FO
when it is seeking an LOA or IHA in lieu of meeting the requirements of this stipulation and provide the
RS/FO with copies of all pertinent submittals and resulting correspondence. The RS/FO will coordinate
with the NMFS and/or FWS and will advise the lessee if the LOA or IHA will meet these requirements.

The MMS, NMFS, and FWS will establish procedures to coordinate results from site-specific surveys
required by this stipulation and the LOA’s or IHA’s to determine if further modification to lease operations
are necessary.

This stipulation applies to the areas and time periods listed below. This stipulation will remain in effect
until termination or modification by the Department of the interior after consultation with appropriate
agencies.

Subsistence Whaling and Marine Mammal Hunting Activities by Community

Barrow: Spring bowhead whaling occurs from April to June; Barrow hunters hunt from ice leads
from Point Barrow southwestward along the Chukchi Sea coast to the Skull Cliff area; fall
whaling occurs from August to October in an area circumscribed by a western boundary extending
approximately 10 miles west of Barrow, a northern boundary 30 miles north of Barrow, then
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southeastward to a point about 30 miles off Cooper Island, with an eastern boundary on the east
side of Dease Inlet. Occasional use may extend eastward as far as Smith Bay and Cape Halkett.
Beluga whaling occurs from April to June in the spring leads between Point Barrow and Skull
CIiff; later in the season, belugas are hunted in open water around the barrier islands off Elson
Lagoon. Walrus are harvested from June to September from west of Barrow southwestward to
Peard Bay. Polar bear are hunted from October to June generally in the same vicinity used to hunt
walrus. Seal hunting occurs mostly in winter, but some open-water sealing is done from the
Chukchi coastline east as far as Dease Inlet and Admiralty Bay in the Beaufort Sea.

Wainwright: Bowhead whaling occurs from April to June in the spring leads offshore of
Wainwright; with whaling camps sometimes are as far as 10 to 15 miles from shore. Wainwright
hunters hunt beluga whales in the spring lead system from April to June but only if no bowheads
are in the area. Later in the summer, from July to August, belugas can be hunted along the coastal
lagoon systems. Walrus hunting occurs from July to August at the southern edge of the retreating
pack ice. From August to September walrus can be hunted at local haulouts with the focal area
from Milliktagvik north to Point Franklin. Polar bear hunting occurs primarily in the fall and
winter around Icy Cape, at the headland from Point Belcher to Point Franklin, and at Seahorse
Island.

Point Lay: Because Point Lay’s location renders it unsuitable for bowhead whaling, beluga
whaling is the primary whaling pursuit. Beluga whales are harvested from the middle of June to
the middle of July. The hunt is concentrated in Naokak and Kukpowruk Passes south of Point Lay
where hunters use boats to herd the whales into the shallow waters of Kasegaluk Lagoon where
they are hunted. If the July hunt is unsuccessful, hunters can travel as far north as Utukok Pass
and as far south as Cape Beaufort in search of whales. When ice conditions are favorable, Point
Lay residents hunt walrus from June to August along the entire length of Kasegaluk Lagoon, south
of Icy Cape, and as far as 20 miles offshore. Polar bear are hunted from September to April along
the coast rarely more than 2 miles offshore.

Point Hope: Bowhead whales are hunted from March to June from whaling camps along the ice
edge south and southeast of the point. The pack-ice lead is rarely more than 6 to 7 miles offshore.
Beluga whales are harvested from March to June in the same area used for the bowhead whale
hunt. Beluga whales can also be hunted in the open water later in the summer from July to August
near the southern shore of Point Hope close to the beaches, as well as areas north of the point as
far as Cape Dyer. Walrus is harvested from May to July along the southern shore of the point
from Point Hope to Akoviknak Lagoon. Point Hope residents hunt polar bear primarily from
January to April and occasionally from October to January in the area south of the point and as far
out as 10 miles from shore.

Summary of the Effectiveness of Stipulation No. 4. This stipulation provides site-specific information
about the migration of bowhead whales and other marine mammals that could occur from oil and gas
activities from the proposed lease sale. The information can be used to evaluate the threat of harm to the
species and provides immediate information about the activities of bowhead whales, other marine
mammals, and their response to specific events. This stipulation helps address NMFS concerns and
recommendations to reduce potential effects to exploration activities. This stipulation also contributes
incremental and important information to ongoing whale research and monitoring efforts and to the
information database for bowhead whales. This stipulation helps reduce effects to subsistence-harvest
patterns and to the overall sociocultural systems that place special value to bowhead whale harvests and the
traditional activities of sharing this harvest with the other members of the community. This stipulation
helps provide mitigation to potential effects of oil and gas activities to the local Native whale hunters and
subsistence users. It is considered to be a positive action by the Native community under environmental
justice.

Stipulation No. 5 — Conflict Avoidance Mechanisms to Protect Subsistence Whaling and Other
Marine Mammal Subsistence-Harvesting Activities. Exploration and development and production
operations shall be conducted in a manner that prevents unreasonable conflicts between the oil and gas
industry and subsistence activities (including, but not limited to, bowhead whale and other marine mammal
subsistence hunting). This stipulation applies to leases within the subsistence deferral areas (Corridor I and
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Corridor I1) for offshore exploration, development, and production activities, and applies to all leases for
associated activities, such as vessel and aircraft traffic that transit the subsistence deferral areas, or that
occur nearshore in support of those leases.

Prior to submitting an exploration plan or development and production plan (including associated oil-spill
response plans) to the MMS for activities proposed during the bowhead whale migration period and the
critical times and locations listed below for other marine mammals, the lessee shall consult with the North
Slope Borough, and with directly affected subsistence communities (Barrow, Point Lay, Point Hope, or
Wainwright) and co-management organizations to discuss potential conflicts with the siting, timing, and
methods of proposed operations and safeguards or mitigating measures that could be implemented by the
operator to prevent unreasonable conflicts. Organizations currently recognized by the National Marine
Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (FWS) for the co-management of the
marine mammals resources are the North Slope Borough, the Alaska Eskimo Whaling Commission, the
Alaska Beluga Whale Committee, the Alaska Eskimo Walrus Commission, the Ice Seal Commission, and
the Nanuk Commission. Through this consultation, the lessee shall make every reasonable effort, including
such mechanisms as a conflict avoidance agreement, to assure that exploration, development, and
production activities are compatible with whaling and other marine mammal subsistence hunting activities
and will not result in unreasonable interference with subsistence harvests.

A discussion of resolutions reached during this consultation process and plans for continued consultation
shall be included in the exploration plan or the development and production plan. In particular, the lessee
shall show in the plan how its activities, in combination with other activities in the area, will be scheduled
and located to prevent unreasonable conflicts with subsistence activities. The lessee shall also include a
discussion of multiple or simultaneous operations, such as ice management and seismic activities, that can
be expected to occur during operations in order to more accurately assess the potential for any cumulative
affects. Communities, individuals, and other entities who were involved in the consultation shall be
identified in the plan. The Regional Supervisor, Field Operations (RS/FO) shall send a copy of the
exploration plan or development and production plan (including associated oil-spill response plans) to the
directly affected communities and the appropriate co-management organizations at the time the plans are
submitted to the MMS to allow concurrent review and comment as part of the plan approval process.

In the event no agreement is reached between the parties, the lessee, NMFS, FWS, the appropriate co-
management organizations, and any communities that could be directly affected directly by the proposed
activity, may request that the RS/FO assemble a group consisting of representatives from the parties to
specifically address the conflict and attempt to resolve the issues before the RS/FO makes a final
determination on the adequacy of the measures taken to prevent unreasonable conflicts with subsistence
harvests.

The lessee shall notify the RS/FO of all concerns expressed by subsistence hunters during operations and of
steps taken to address such concerns. Activities on a lease may be restricted if the RS/FO determines it is
necessary to prevent unreasonable conflicts with local subsistence hunting activities.

In enforcing this stipulation, the RS/FO will work with other agencies and the public to assure that potential
conflicts are identified and efforts are taken to avoid these conflicts.

Subsistence-harvesting activities occur generally in the areas and time periods listed below.

Subsistence Whaling and Marine Mammal Hunting Activities by Community

Barrow: Spring bowhead whaling occurs from April to June; Barrow hunters hunt from ice leads
from Point Barrow southwestward along the Chukchi Sea coast to the Skull Cliff area; fall
whaling occurs from August to October in an area circumscribed by a western boundary extending
approximately 10 miles west of Barrow, a northern boundary 30 miles north of Barrow, then
southeastward to a point about 30 miles off Cooper Island, with an eastern boundary on the east
side of Dease Inlet. Occasional use may extend eastward as far as Smith Bay and Cape Halkett.
Beluga whaling occurs from April to June in the spring leads between Point Barrow and Skull
CIiff; later in the season, belugas are hunted in open water around the barrier islands off Elson
Lagoon. Walruses are harvested from June to September from west of Barrow southwestward to
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Peard Bay. Polar bears are hunted from October to June generally in the same vicinity used to
hunt walruses. Seal hunting occurs mostly in winter, but some open-water sealing is done from
the Chukchi coastline east as far as Dease Inlet and Admiralty Bay in the Beaufort Sea.

Wainwright: Bowhead whaling occurs from April to June in the spring leads offshore of
Wainwright; with whaling camps sometimes are as far as 10 to 15 miles from shore. Wainwright
hunters hunt beluga whales in the spring lead system from April to June but only if no bowheads
are in the area. Later in the summer, from July to August, belugas can be hunted along the coastal
lagoon systems. Walrus hunting occurs from July to August at the southern edge of the retreating
pack ice. From August to September walrus can be hunted at local haulouts with the focal area
from Milliktagvik north to Point Franklin. Polar bear hunting occurs primarily in the fall and
winter around Icy Cape, at the headland from Point Belcher to Point Franklin, and at Seahorse
Island.

Point Lay: Because Point Lay’s location renders it unsuitable for bowhead whaling, beluga
whaling is the primary whaling pursuit. Beluga whales are harvested from the middle of June to
the middle of July. The hunt is concentrated in Naokak and Kukpowruk Passes south of Point
Lay, where hunters use boats to herd the whales into the shallow waters of Kasegaluk Lagoon
where they are hunted. If the July hunt is unsuccessful, hunters can travel as far north as Utukok
Pass and as far south as Cape Beaufort in search of whales. When ice conditions are favorable,
Point Lay residents hunt walruses from June to August along the entire length of Kasegaluk
Lagoon, south of Icy Cape, and as far as 20 miles offshore. Polar bears are hunted from
September to April along the coast rarely more than 2 miles offshore.

Point Hope: Bowhead whales are hunted from March to June from whaling camps along the ice
edge south and southeast of the point. The pack-ice lead is rarely more than 6 to 7 miles offshore.
Beluga whales are harvested from March to June in the same area used for the bowhead whale
hunt. Beluga whales can also be hunted in the open water later in the summer from July to August
near the southern shore of Point Hope close to the beaches, as well as areas north of the point as
far as Cape Dyer. Walrus is harvested from May to July along the southern shore of the point
from Point Hope to Akoviknak Lagoon. Point Hope residents hunt polar bear primarily from
January to April and occasionally from October to January in the area south of the point and as far
out as 10 miles from shore.

Summary of the Effectiveness of Stipulation No. 5. This stipulation helps reduce potential conflicts
between subsistence hunters and whalers and potential oil and gas activities. This stipulation helps to
reduce noise and disturbance conflicts from oil and gas operations during specific periods, such as the
annual spring and fall whale hunts. It requires that the lessee meet with local communities and subsistence
groups to resolve potential conflicts. This stipulation reduces the potential adverse effects from the
proposed sale to subsistence-harvest patterns, sociocultural systems, and to environmental justice. The
consultations required by this stipulation ensure that the lessee, including contractors, consult and
coordinate both the timing and siting of events with subsistence users.

This stipulation has proven to be effective in the Beaufort Sea Planning Area in mitigating prelease
(primarily seismic activities) and exploration activities through the development of the annual oil/whaler
agreement between the Alaska Eskimo Whaling Commission and oil companies. The requirements of the
stipulation would also apply to development and production activities and could reduce the potential
adverse effects to subsistence-harvesting activities.

Stipulation No. 6 — Pre-Booming Requirements for Fuel Transfers. Fuel transfers (excluding gasoline
transfers) of 100 barrels or more occurring three weeks prior to or during the bowhead whale migration will
require pre-booming of the fuel barge(s). The fuel barge must be surrounded by an oil-spill-containment
boom during the entire transfer operation to help reduce any adverse effects from a fuel spill. The lessee’s
oil-spill-response plans must include procedures for the pretransfer booming of the fuel barge(s).

Summary of the Effectiveness of Stipulation No. 6. This stipulation would lower the potential effects to
bowhead whales, water quality, lower trophic-level organisms, other marine mammals, subsistence
resources and hunting, and sociocultural systems by providing rapid response to potential fuel spills. By
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containing any spill within the boom area, this stipulation would reduce the chance of any fuel spill
contacting a bowhead whale, the risk of harm to a whale, and the risk that a harvested whale may be tainted
from a potential spill.

Stipulation No. 7 - Measures to Minimize Effects to Spectacled and Steller’s Eiders during
Exploration Activities. This stipulation would minimize the likelihood that Steller’s and spectacled eiders
would strike drilling structures and provide additional protection to listed eiders using the Ledyard Bay
Spectacled Eider Critical Habitat Area and the Spring Lead System. These measures address lighting of
lease structures/vessels and any exploration/delineation drilling activities proposed to occur within the
Ledyard Bay Critical Habitat Area and the Spring Lead System during times listed eiders are present.

A) General conditions: The following conditions apply to all exploration activities.

1) An Exploration Plan must include a plan for recording and reporting bird strikes. All bird
collisions (with vessels, aircraft, or structures) shall be documented and reported within 3 days to
MMS. Minimum information will include species, date/time, location, weather, and, if a vessel is
involved, it’s operational status when the strike occurred. Bird photographs are not required, but
would be helpful in verifying species. Lessees are advised that the USFWS does not recommend
recovery or transport of dead or injured birds due to avian influenza concerns.

2) Exploration program support vessels will minimize operations that require high-intensity work
lights, especially within the 20-m bathymetric contour. High-intensity lights will be turned off in
inclement weather; however, navigation lights, deck lights, and interior lights could remain on for
safety.

3) An Oil Spill Response Vessel must be on-site when a rig is actively drilling within the Spring
Lead System (April 15-June 10) or the Ledyard Bay Critical Habitat Area (July 1-November 15).

4) Exploration program vessels working in or actively drilling in the Spring Lead System (April
15-June 10) or Ledyard Bay Critical Habitat Area (June 11-November 15) will have ready access
to wildlife hazing equipment (including at least 3 Breco buoys or similar devices). This
equipment could be on-board, be on an on-site OSRV, or be in Point Lay or Wainwright so long
as it is kept readily accessible to oil-spill response personnel that are trained in its use.

5) Aircraft supporting drilling operations will avoid operating below 1,500 feet ASL over the
Spring Lead System (April 15-June 10) or Ledyard Bay Critical Habitat Area (July 1-November
15) to the maximum extent practicable. If weather prevents attaining this altitude, aircraft will use
pre-designated flight routes at the outer margin of the Ledyard Bay Critical Habitat Area. Pre-
designated flight routes will be established by the lessee and MMS, in collaboration with the FWS,
during prior to review of the Exploration Plan. Route or altitude deviations for emergencies or
human safety shall be reported within 24 hours to MMS.

B) Drill Structure Lighting Protocol: Lessees must adhere to lighting requirements for all exploration
or delineation structures so as to minimize the likelihood that migrating marine and coastal birds will
strike these structures. Lessees are required to implement lighting requirements aimed at minimizing
the radiation of light outward from exploration/delineation structures to minimize the likelihood that
birds will strike those structures. These requirements establish a coordinated process for a
performance-based objective rather than pre-determined prescriptive requirements. The performance-
based objective is to minimize the radiation of light outward from exploration/delineation structures.
Measures to be considered include but need not be limited to the following:

e Shading and/or light fixture placement to direct light inward and downward to living and work
structures while minimizing light radiating upward and outward;

e  Types of lights;

e Adjustment of the number and intensity of lights as needed during specific activities;

o Dark paint colors for selected surfaces;
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o  Lowe-reflecting finishes or coverings for selected surfaces; and
e  Facility or equipment configuration.

Lessees are encouraged to consider other technical, operational and management approaches that could
be applied to their specific facility and operation to reduce outward light radiation. These requirements
apply to all Chukchi Sea OCS Lease Sale 193 activities conducted between April 15 and November 15
of each year.

Nothing in this protocol is intended to reduce personnel safety or prevent compliance with other
regulatory requirements (e.g., U.S. Coast Guard or Occupational Safety and Health Administration) for
marking or lighting of equipment and work areas.

C) Exploratory Drilling Operations: For the purpose of this stipulation, the spring lead system is defined
as the Ledyard Bay Critical Habitat Area as well as the area landward from an imaginary line
extending from the outer corner of the Critical Habitat Area (70°20°00”N x 164°00°00”W) extending
northeast to the southeastern-most corner of the Lease Sale 193 Sale Area (71°39°35”N x
156°00°00”W) and the area landward of an imaginary line drawn between Point Hope and the other
outer corner of the Ledyard Bay Critical Habitat Area (69°12°00”N x 166°13°00” W).

1) Spring Lead System

Vessels associated with drilling operations should avoid operating within the spring lead system to the
maximum extent practicable. The following condition applies to any vessels associated with
exploratory and delineation drilling operations that operate in the Spring Lead System (April 15-June
10).

a) Lessees are required to provide information regarding their operations within the spring lead
system upon request of MMS. MMS may request information regarding number of vessels and
their dates/points of entry into and exit from the spring lead system.

2) Ledyard Bay Critical Habitat Area

Except for emergencies or human/navigation safety, vessels associated with exploration drilling
operations will minimize travel within the Ledyard Bay Critical Habitat Area to the maximum extent
practicable. Exploration vessel travel within the Ledyard Bay Critical Habitat Area for emergencies or
human/navigation safety shall be reported within 24 hours to MMS.

The following condition applies to any exploratory and delineation drilling operations proposed to
occur in the Ledyard Bay Critical Habitat Area (July 1-November 15).

a) The drill rig and support vessels must enter the Ledyard Bay Critical Habitat Area from the
northwest and proceed directly to the drill site. Support vessels will remain in close proximity to
the drill rig while providing support and exit the drill rig vicinity to the northwest until out of the
Critical Habitat Area. Deviations from this routing shall be reported within 24 hours to MMS.

Summary of the Effectiveness of Stipulation No. 7. This stipulation was developed jointly by MMS and
FWS in accordance with the MMS Biological Evaluation (BE) and the FWS Biological Opinion (BO) for
Chukchi Sea Lease Sale 193. The FWS BO specified reasonable and prudent measures necessary and
appropriate to minimize potential adverse impacts to threatened eiders and designated critical habitat. To
be exempt from the prohibitions of Section 9 of the ESA, MMS must comply with the terms and conditions
identified in the BO. Correspondence related to this ESA Section 7 consultation is in Appendix C. The
MMS BE is available at the MMS website
(http://lwww.mms.gov/alaska/ref/Biological_opinionsevaluations.htm) or from MMS. The FWS BO is
available at the same website or from the FWS Field Office in Fairbanks, Alaska.

Stipulation 7 may be modified as a result of future ESA Section 7 consultations with the FWS.

Comparable measures for structures related to development and production activities would be identified
by FWS during ESA consultations on specific Development and Production Plans.
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11.B.3.c(2) Notice to Lessees. Notice to Lessees (NTL) No. 05-A03, Archaeological Survey and
Evaluation for Exploration and Development Activities.

This NTL language is standard and applies to OCS activities in the Chukchi Sea. The purpose of this NTL
is to provide guidance for the lease owner/operator of performance standards for conducting and evaluating
archaeological surveys, reports, and reporting procedures to the MMS, Alaska Outer Continental Shelf
(OCS), Field Operations (FO) office. Itis issued to clarify and interpret requirements contained in
regulations and does not impose additional requirements.

This NTL is issued pursuant to regulations at 30 CFR 250.194; 30 CFR 250.201; 30 CFR 250.203; 30 CFR
250.204; 30 CFR 250.1007(a)(5); and 30 CFR 250.1010(c) and supersedes NTL 00-A03, dated February 7,
2000.

Before beginning drilling, facility construction, or pipeline rights-of-way (ROW) activities, an
archaeological survey and analysis may be required to be conducted, to evaluate the existence and location
of any submerged archaeological resources, which could be impacted by proposed OCS operations. An
Archaeological Resource Report is a document prepared by an operator or applicant and submitted to the
MMS Regional Supervisor for Field Operations (RS/FO). The report is an analysis of geophysical data for
indications of potential archaeological resources. The report is for prehistoric and /or historic resources, as
determined by the MMS RS/FO, and covers the area of proposed operations.

The MMS RS/FO may require pre-exploratory and pre-development archaeological investigations and
evaluation if the Regional Director (RD) determines that submerged archaeological resources may exist on
or near lease areas under MMS authority.

Potential submerged archaeological resources range from historic to prehistoric. Historic resources include
man-made objects or structures older than 50 years, such as shipwrecks, submerged structures, and aircraft.
Prehistoric archaeological resources may occur in areas that were sub-aerially exposed during the low stand
of sea level approximately 13,000 years before present (generally 60 meters below sea level on the Alaska
OCS). Relict terrestrial landforms such as preserved levees or terraces associated with paleo-river channels,
river confluences, ponds, lakes, lagoons, or paleo-shorelines are areas where archaeological sites are most
likely to occur.

When notified by the RD that an archaeological resource may exist in the lease area, an archaeological
survey must be performed, and an archaeological report must be included in the Exploration Plan (EP)
and/or Development and Production Plan (DPP) submittal, and/or pipeline ROW permit application.

See Map 7, Archaeology Blocks and Locations of Shipwrecks in the Chukchi Sea Sale 193 Planning Area
for specific blocks in the Chukchi Sea Planning Area on which an archaeological resource may exist and
for which an archaeological report will be required (see also Table 111.C.18, Shipwrecks in Chukchi Sea
Planning Area). Activities associated with leases that affect the seafloor have the potential to disturb
prehistoric archaeological resources in water depths of less than 60 meters. This is based upon past sea
level history only. No prehistoric resources are expected in some areas of the shelf in water depths less
than 60 meters, where: (1) there are no Quaternary sediments and (2) where extensive ice gouging has
reworked the Quaternary section, but these areas are not well defined and will have to be determined on a
case-by-case basis. High resolution seismic data from site clearance surveys will reveal these features and
sediment thickness. The likelihood of historic resources such as shipwrecks, abandoned relics of historic
importance, or submerged airplanes, is determined by historical records and their areas are tentatively
identified in the Alaska Shipwreck Database. There may be other occurrences of historic resources, and
these will be determined during survey work. Activities that have the potential to disturb offshore
archaeological resources include: (1) anchoring; (2) pipeline trenching; (3) excavating well cellars; (4)
emplacement of bottom-founded platforms; and (5) use of bottom cables for seismic data collection.

More information on archaeological resources may be found in the MMS Handbook for Archaeological
Resource protection, which is available upon request or on the MMS web page at
http://www.mms.gov/adm/rn239.pdf. The complete text of NTL No. 05-A03 specifying archaeological
survey requirements, proper report format and content, and timelines can be found at
http://www.mms.gov/alaska/regs/NTL%202005-A031.pdf.
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11.B.3.c(3) Information to Lessees Clauses. Information to Lessees (ITL) clauses 1 through 15 are
standard and apply to OCS activities in the Chukchi Sea. The primary purpose of an ITL is to provide
lessees with additional information related to mitigating potential adverse impacts from future oil and gas
activities. Some ITL’s provide information about issues and concerns related to particular environmental
or sociocultural resources. Some ITL’s provide information on how lessees might plan their activities to
meet MMS requirements or reduce potential impacts. Some ITL’s provide information about the
requirements or mitigation required by other Federal and State agencies. To the extent that the ITL clauses
alert and inform lessees and their contractors about mitigative measures, the ITL clauses are effective in
lowering potential impacts. For analysis purposes, they are considered part of the proposed action and
alternatives for the Chukchi Sea Sale 193.

No. 1 — Information on Community Participation in Operations Planning

No. 2 — Information on Bird and Marine Mammal Protection

No. 3 — Information on River Deltas

No. 4 - Information on Endangered Whales and MMS Monitoring Program

No. 5 — Information on the Availability of Bowhead Whales for Subsistence-Hunting Activities
No. 6 — Information on High-Resolution Geological and Geophysical Survey Activity
No. 7 — Information on the Spectacled Eider and Steller’s Eider

No. 8 — Information on Sensitive Areas to be Considered in Oil-Spill-Response Plans
No. 9 — Information on Coastal Zone Management

No. 10 - Information on Navigational Safety

No. 11 - Information on Offshore Pipelines

No. 12 — Information on Discharge of Produced Waters

No. 13 — Information on Use of Existing Pads and Islands

No. 14 — Information on Planning for Protection of Polar Bears

No. 15 — Possible listing of Polar Bear under ESA

No. 16 — Archaeological and Geological Hazards Reports and Surveys

No. 17 — Response Plans for Facilities Located Seaward of the Coast Line

No. 18 — Oil Spill Financial Responsibility for Offshore Facilities

No. 19 — Good Neighbor Policy

No. 20 — Rentals/Minimum Royalties and Royalty Suspension Provisions

No. 21 — MMS Inspection and Enforcement of Certain Coast Guard Regulations

No. 22 — Statement Regarding Certain Geophysical Data

No. 23 — Affirmative Action Requirements

No. 24 — Bonding Requirements

No. 1 - Information on Community Participation in Operations Planning. Lessees are encouraged to
bring one or more residents of communities in the area of operations into their planning process. Local
communities often have the best understanding of how oil and gas activities can be conducted safely in and
around their area without harming the environment or interfering with community activities. Involving
local community residents in the earliest stages of the planning process for proposed oil and gas activities
can be beneficial to the industry and the community. Community representation on management teams,
developing plans of operation, oil-spill response plans, and other permit applications can help communities
understand permitting obligations and help the industry to understand community values and expectations
for oil and gas operations being conducted in and around their area.

No. 2 - Information on Bird and Marine Mammal Protection. Lessees are advised that during the
conduct of all activities related to leases issued as a result of this sale, the lessee and its agents, contractors,
and subcontractors will be subject to the provisions of the following laws, among others: the Marine
Mammal Protection Act (MMPA) of 1972, as amended (16 U.S.C. 1361 et seq.); the Endangered Species
Act (ESA), as amended (16 U.S.C. 1531 et seq.); and applicable International Treaties.

Lessees and their contractors should be aware that disturbance of wildlife could be determined to constitute
harm or harassment and thereby be in violation of existing laws and treaties. With respect to endangered
species and marine mammals, disturbance could be determined to constitute a “taking” situation. Under the
ESA, the term “take” is defined to mean “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or
collect, or to attempt to engage in any such conduct.” Under the MMPA, “take” means “harass, hunt,
capture, collect, or kill or attempt to harass, hunt, capture, or kill any marine mammal.” Violations under
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these Acts and applicable Treaties will be reported to National Marine Fisheries Service (NMFS) or the
U.S. Fish and Wildlife Service (FWS), as appropriate.

Incidental taking of marine mammals and endangered and threatened species is allowed only when the
statutory requirements of the MMPA, the ESA, or both, depending on the species that is taken, are met.
Section 101(a)(5) of the MMPA, as amended, (16 U.S.C. 1371(a)(5)) provides a mechanism for allowing,
upon request and during periods of not more than 5 consecutive years each, the incidental, but not
intentional, taking of small numbers of marine mammals by U.S. citizens who engage in a specified activity
(other than commercial fishing) within a specified geographic region, provided that NMFS or FWS finds
that the total of such taking during each 5-year (or less) period would have no more than a negligible
impact on such species or stock and will not have an unmitigable adverse impact on the availability of such
species or stock for taking for subsistence uses.

Applicants can receive authorization to incidentally, but not intentionally, take marine mammals under the
MMPA through two types of processes: the Letter of Authorization (LOA) process and the Incidental
Harassment Authorization (IHA) process. In either case, under the MMPA, incidental take of marine
mammals is prohibited unless authorization is obtained by those proposing the activity, whether or not the
marine mammals are endangered or threatened.

Lessees are advised that, if marine mammals may be taken by harassment, injury, or mortality as a result of
exploration activities, specific regulations and LOA’s must be applied for and in place or IHA’s must be
obtained by those proposing the activity in order to allow the incidental take of marine mammals whether
or not they are endangered or threatened. The regulatory process may require 1 year or longer; the IHA
process takes about 5 months after receipt of a complete application.

Based on guidance from the National Oceanographic and Atmospheric Administration (NOAA) Fisheries’
Office of Protected Resources web site, if the applicant can show that: (a) there is no potential for serious
injury or mortality; or, (b) the potential for serious injury or mortality can be negated through mitigation
requirements that could be required under the authorization, the applicant should apply for an IHA and does
not need an LOA for the activity.

If the potential for serious injury and/or mortalities exists and no mitigating measures are available to
prevent this form of ‘take” from occurring, to receive authorization for the take, the applicant must obtain
an LOA. The LOA requires that regulations be promulgated and published in the Federal Register
outlining: (a) permissible methods and the specified geographical region of taking; (b) the means of
effecting the least practicable adverse impact on the species or stock and its habitat and on the availability
of the species or stock for subsistence uses; and c) requirements for monitoring and reporting, including
requirements for the independent peer review of proposed monitoring plans where the proposed activity
may affect the availability of a species or stock for taking for subsistence uses.

Under the MMPA, of those marine mammal species that occur in Alaskan waters, NMFS is responsible for
species of the order Cetacea (whales and dolphins) and the suborder Pinnipedia (seals and sea lions) except
walruses; FWS is responsible for polar bears, sea otters, and walruses. Requests for Incidental Take
Authorizations (ITA’s) should be directed towards the appropriate agency. Procedural regulations
implementing the provisions of the MMPA are found at 50 CFR Part 18.27 for the FWS and at 50 CFR Part
216 for NMFS.

If an applicant is requesting authorization for the incidental, but not intentional taking, of a marine mammal
that is the responsibility of NMFS, a written request must submitted to the NOAA Fisheries Office of
Protected Resources and the appropriate NMFS Regional Office where the specified activity is planned. If
an applicant is requesting authorization for the incidental, but not intentional, taking of a marine mammal
that is the responsibility of FWS, a written request must submitted to the FWS Regional Office where the
specific activity is planned. More information on this process, and application materials, are available from
the NOAA Fisheries Office of Protected Resources website
(www.nmfs.noaa.gov/prot_res/PR2/Small_Take/smalltake.info.htm).
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According to NOAA Fisheries Small Take web site, most LOA’s and IHA'’s to date have involved the
incidental harassment of marine mammals by noise. Activities with the greatest potential to harass by noise
include seismic airguns, ship and aircraft noise, high-energy sonars, and explosives detonations.

Please note that the NOAA Fisheries web site on small-take authorizations indicates the following
timetables for LOA and IHA decisions: “Decisions on LOA applications (includes two comment periods,
possible public hearings and consultations) may take from 6-12 months. The IHA decisions normally
involve one comment period and, depending on the issues and species involved, can take anywhere from 2-
6 months” (www.nmfs.noaa.gov/prot_res/PR2/Small_Take/smalltake_info.htm#applications).

Section 7(b)(4) of the ESA allows for the incidental taking of endangered and threatened species under
certain circumstances. If a marine mammal species is listed as endangered or threatened under the ESA,
the requirements of both the MMPA and the ESA must be met before the incidental take can be allowed.

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

Lessees also should exercise particular caution when operating in the vicinity of species that are not listed
under the ESA but are proposed for listing, designated as candidates for listing, or are listed as a “Species
of Concern” or whose populations are believed to be in decline, such as the yellow-billed loon, walrus, and
polar bear.

Generally, behavioral disturbance of most birds and mammals found in or near the sale area would be
unlikely if aircraft and vessels maintain at least a 1-mile horizontal distance and aircraft maintain at least a
1,500-foot (ft) vertical distance above known or observed wildlife-concentration areas, such as seabird
colonies, the spring lead system, and marine mammal haulout and breeding areas.

For the protection of endangered whales and marine mammals throughout the lease area, MMS
recommends that all aircraft operators maintain a minimum 1,500-ft altitude when in transit between
support bases and exploration sites. The MMS encourages lessees and their contractors to minimize or
reroute trips to and from the leasehold by aircraft and vessels when endangered whales are likely to be in
the area.

Human safety will take precedence at all times over these recommendations.

No. 3 - Information to Lessees on River Deltas. Lessees are advised that certain river deltas of the
Chukchi Sea coastal plain (such as the Kukpowruk River Delta) have been identified by the U.S. Fish and
Wildlife Service (FWS) as special habitats for bird nesting and fish overwintering areas, as well as other
forms of wildlife. Shore-based facilities in these river deltas may be prohibited by the permitting agency.

No. 4 - Information on Endangered Whales and MMS Monitoring Program. Lessees are advised that
the MMS intends to continue its area wide endangered bowhead whale monitoring program in the Beaufort
Sea and plans to conduct aerial monitoring of marine mammals in the Chukchi Sea. The program will
gather information on whale distribution patterns which will be used by MMS and others to assess impacts
on bowhead whales. The MMS may also begin a similar program in the Chukchi Sea.

The MMS will perform an environmental review for each proposed exploration plan and development and
production plan, including an assessment of cumulative effects of noise on endangered whales. Should the
review conclude that activities described in the plan will be a threat of serious, irreparable, or immediate
harm to the species, the Regional Supervisor, Field Operations (RS/FO) will require that activities be
modified, or otherwise mitigated, before such activities would be approved.

Lessees are further advised that the RS/FO has the authority and intends to limit or suspend any operations,
including ancillary activities, conducted pursuant to 30 CFR 250.207, on a lease whenever bowhead whales
are subject to a threat of serious, irreparable, or immediate harm to the species. Should the information
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obtained from MMS’s or lessees’ monitoring programs indicate that there is a threat of serious, irreparable,
or immediate harm to the species, the RS/FO will take action to protect the species. The RS/FO may
require the lessee to suspend operations causing such effects, in accordance with 30 CFR 250.172. Any
such suspensions may be terminated when the RS/FO determines that circumstances which justified the
ordering of suspension no longer exist.

No. 5 - Information on the Availability of Bowhead Whales for Subsistence Hunting Activities.
Lessees are advised that the National Marine Fisheries Service (NMFS) issues regulations for incidental
take of marine mammals, including bowhead whales. Incidental Take Authorizations (ITA’s) are issued,
and 5-year incidental take regulations are promulgated, only upon request and NMFS must be in receipt of
an application prior to initiating either the regulatory or ITA process. Incidental takes of bowhead whales
are allowed only if a Letter of Authorization (LOA) or an Incidental Harassment Authorization (IHA) is
obtained from the NMFS pursuant to the regulations in effect at the time. An LOA or an IHA must be
requested annually. In issuing an LOA or an IHA, the NMFS must determine that proposed activities will
not have an unmitigable adverse effect on the availability of the bowhead whale to meet subsistence needs
by causing whales to abandon or avoid hunting areas, directly displacing subsistence users, or placing
physical barriers between whales and subsistence users.

Lessees are also advised that, in reviewing proposed exploration plans which propose activities during the
bowhead whale migration, MMS will conduct an environmental review of the potential effects of the
activities, including cumulative effects of multiple or simultaneous operations, on the availability of the
bowhead whale for subsistence use. The MMS may limit or require operations be modified if they could
result in significant effects on the availability of the bowhead whale for subsistence use.

The MMS and NMFS will establish procedures to coordinate results from site-specific surveys required by
Stipulation No. 4 and NMFS LOA’s or IHA’s to determine if further modification to lease operations are
necessary.

No. 6 - Information on Seismic Survey Activity. Lessees are advised of the potential effect of
geophysical activity to bowhead whales, other marine mammals, and subsistence hunting activities. High-
resolution seismic surveys are distinguished from 2D/3D seismic surveys by the magnitude of the energy
source used in the survey, the size of the survey area, the number and length of arrays used, and duration of
the survey period. High-resolution seismic surveys are typically conducted after a lease sale in association
with a specific exploration or development program or in anticipation of future lease sale activity.

Lessees are advised that all seismic survey activity conducted in Chukchi Sea Planning Area, either under
the geological and geophysical (G&G) permit regulations at 30 CFR 251 or as an ancillary activity in
support of an exploration plan or development and production plan under 30 CFR 250, is subject to
environmental and regulatory review by the MMS. The MMS has standard mitigating measures that apply
to these activities, and lessees are encouraged to review these measures before developing their applications
for G&G permits or planning ancillary activities on a lease. Copies of the nonproprietary portions of all
G&G permits applications will be provided by MMS to appropriate agencies, co-management
organizations, and directly affected communities. Organizations currently recognized by the National
Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (FWS) for the co-management of
the marine mammals resources are the North Slope Borough, the Alaska Eskimo Whaling Commission, the
Alaska Beluga Whale Committee, the Alaska Eskimo Walrus Commission, and the Nanuk Commission.
The MMS may impose restrictions (including the timing of operations relative to open water) and other
requirements (such as having a locally approved coordinator on board) on seismic surveys to minimize
unreasonable conflicts between the seismic survey activities and subsistence whaling activities.

Lessees and applicants are advised that MMS will require any proposed seismic activities to be coordinated
with the appropriate agencies, co-management organizations, and directly affected subsistence
communities to identify potential conflicts and develop plans to avoid these conflicts. Copies of the results
of any required monitoring plans will be provided by MMS to the NSB, directly affected subsistence
communities, and appropriate agencies and subsistence organizations for comment.

No. 7 - Information on the Spectacled Eider and Steller’s Eider. Lessees are advised that the spectacled
eider (Somateria fischeri) and Steller’s eider (Polysticta stelleri) are listed as threatened by the U.S. Fish
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and Wildlife Service (FWS) and are protected by the Endangered Species Act of 1973, as amended (16
U.S.C. 1531 et seq.).

Spectacled eiders and Steller’s eiders are present in the Chukchi Sea during spring migration in May and
June. Males return to the open sea in late June, while nesting females remain on the arctic coastal tundra
until late August or early September. Molting eiders occur in certain offshore areas until freeze-up
(typically in November). Onshore activities related to OCS exploration, development, and production
during the summer months (May-September) may affect nesting spectacled eiders and Steller’s eiders.

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. For
the proposed Lease Sale 193, MMS specifically requested an incremental Section 7 consultation with the
FWS. The MMS consulted with FWS on the potential effects of leasing and seismic/exploration activities.
As few details are known regarding the specific location/design of a future development, that stage of the
process will require further consultation with the FWS. To allow this stepwise approach, FWS found that
the leasing and seismic/exploration stage of the project would not result in a jeopardy determination to
either the Steller’s eider or spectacled eider nor would adverse modification of spectacled eider critical
habitat occur.

The FWS also concluded that there “is a reasonable likelihood that the entire action will not violate Section
7(a)(2) of the[Endangered Species] Act.” Section 7(a)(2) of the Act requires that Federal Agencies ensure
their actions are not likely to jeopardize the continued existence of any endangered or threatened species or
adversely modify designated critical habitat. Lessees are advised that future development projects arising
from Lease Sale 193 are subject to Section 7 consultation with the FWS and a future project would not be
authorized by MMS if it results in jeopardy or adverse modification of designated critical habitat as
determined by FWS.

No. 8 - Information on Sensitive Areas to be Considered in the Oil-Spill Response Plans (OSRP).
Lessees are advised that certain areas are especially valuable for their concentrations of marine birds,
marine mammals, fishes, other biological resources, or cultural resources, and for their importance to
subsistence harvest activities, and should be considered when developing OSRP’s. Coastal aggregations of
polar bears during the open water/broken-ice period are particularly vulnerable to the effects of an oil spill,
which lessees must account for in their OSRP’s. Identified areas and time periods of special biological and
cultural sensitivity for the Chukchi Sea include:

1) Elson Lagoon;

2) Barrow Polar Bear Aggregation Area, August-October;

3) Spring Lead System April-June;

4) Peard Bay/Franklin Spit;

5) Kuk Lagoon;

6) Icy Cape and associated Barrier Islands;

7) Kasegaluk Lagoon and Naokok, Kukpowruk, Akunik, and Utukok Passes through the Barrier
Islands;

8) Ledyard Bay Critical Habitat Area;

9) Cape Lisburne, May-September;

10) Marryat Inlet;

11) Cape Thompson, May-September;

12) On-and offshore waters from Point Hope to Cape Thompson, including Aiautak and
Akoviknak Lagoons;

13) Kugrua River, May-October;

14) Kuchiak River, Jan-Dec;

15) Kuk River, May-October;

16) Kokolik River, May-October;

17) Kukpowruk River, May-October;

18) Pitmegea River, May-October; and

19) Utukok River, May-October.
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These areas are among areas of special economic or environmental importance required by 30 CFR 254.26
to be considered in the OSRP. Lessees are advised that they have the primary responsibility for identifying
these areas in their OSRP’s and for providing specific protective measures. Additional areas of special
economic or environmental importance may be identified during review of exploration plans and
development and production plans.

Industry should consult with U.S. Fish and Wildlife Service or State of Alaska personnel to identify
specific environmentally sensitive areas within National Wildlife Refuges or state special areas which
should be considered when developing a project-specific OSRP.

Consideration should be given in an OSRP as to whether use of dispersants is an appropriate defense in the
vicinity of an area of economic or environmental importance. Lessees are advised that prior approval must
be obtained before dispersants are used.

No. 9 — Information on Coastal Zone Management. The MMS advises lessees that under the Coastal
Zone Management Act (CZMA) (16 U.S.C. 1451 et. seq., Section 307), as amended, a State with an
approved Coastal Zone Management (CZM) Plan reviews certain outer continental shelf (OCS) activities to
determine whether they will be conducted in a manner consistent with their approved CZM plan. This
review authority is applicable to activities described in OCS exploration plans and development and
production plans that affect any land or water use or natural resource within the state’s coastal zone.
Generally, the MMS may not issue a permit for activities described in a plan unless the state concurs or is
conclusively presumed to have concurred that the plan is consistent with its CZM plan. In cases where
concurrence is not given or presumed, the matter may be appealed to the Secretary of Commerce.

The Department of Commerce, National Oceanic and Atmospheric Administration revised the regulations
at 15 CFR 930 implementing the Federal consistency provisions of the CZMA effective February 6, 2006.
These revised regulations were published in the Federal Register on January 5, 2006, at 71 FR 788, et seq.

The Alaska Coastal Management Plan includes statewide standards found in 11 AAC 112 and enforceable
policies found within approved coastal district programs. For the Chukchi Sea OCS mineral lease sales, the
enforceable policies of the North Slope Borough Coastal Management Program and the statewide standards
are applicable.

No. 10 - Information on Navigational Safety. Operations on some of the blocks offered for lease may be
restricted by designation of fairways, precautionary zones, anchorages, safety zones, or traffic separation
schemes established by the U.S. Coast Guard (USCG) pursuant to the Ports and Waterways Safety Act (33
U.S.C. 1221 et seq.), as amended. Lessees are encouraged to contact the USCG regarding any identified
restrictions. The U.S. Army Corps of Engineers permits are required for construction of any artificial
islands, installations, and other devices permanently or temporarily attached to the seabed located on the
OCS in accordance with section 4(e) of the OCS Lands Act, as amended. For additional information,
prospective bidders should contact the U.S. Coast Guard, 17th Coast Guard District, P.O. Box 3-5000,
Juneau, Alaska 99802, (907) 586-7355. For Corps of Engineers information, prospective bidders should
contact U.S. Army Corps of Engineers, Alaska District, Regulatory Branch (1145b), P.O. Box 898,
Anchorage, Alaska 99506-0898, (907) 753-2724.

No. 11 - Information on Offshore Pipelines. Lessees are advised that the Department of the Interior and
the Department of Transportation have entered into a Memorandum of Understanding (MOU), dated
December 10, 1996, concerning the design, installation, and maintenance of offshore pipelines. See also 30
CFR 250.1000(c)(1). Bidders should consult both departments for regulations applicable to offshore
pipelines. Copies of the MOU are available from the MMS Internet site and the MMS Alaska OCS
Region.

No. 12 - Information on Discharge of Produced Waters. Lessees are advised that the State of
Alaska prohibits discharges of produced waters on state tracts within the ten-meter depth contour.
Discharges of produced waters into marine waters are subject to conditions of National Pollutant
Discharge Elimination System permits issued by the U.S. Environmental Protection Agency (USEPA),
and may also include a zero-discharge requirement on Federal tracts within the ten-meter contour.
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No. 13 - Information on Use of Existing Pads and Islands. The MMS encourages lessees to use
existing pads, natural and gravel islands, and other infrastructure in support of proposed exploration,
development, and production activities wherever feasible.

No. 14 - Information on Planning for Protection of Polar Bears. Polar bears are part of a dynamic
rather than a static system. Changes in their distributions and populations in recent years indicate that
adaptive management is required to adequately mitigate potential impacts to their populations (i.e., specific
mitigation measures developed today may not be applicable 5, 10, or 20 years from now). The U.S. Fish
and Wildlife Service (FWS) is the management agency responsible for polar bear management; as such,
they have the most current information about the status of polar bear populations, the issues facing them,
and the most recent research findings applicable to them. Therefore, MMS will be implementing increased
coordination with FWS for the protection of polar bears.

Lessees are advised to consult with FWS and local Native communities while planning their activities and
before submission of their Oil-Spill Response Plans (OSRP) to ensure potential threats to polar bears are
adequately addressed based on the most current knowledge regarding their habitat use, distribution, and
population status, and to ensure adequate geographic coverage and protection are provided under the
OSRP. Coastal aggregations of polar bears during the open water/broken ice period are particularly
vulnerable to the effects of an oil spill, which lessees must address in their OSRP’s. For example, well
known polar bear aggregations have occurred at Point Barrow in close proximity to subsistence-harvested
whale carcass remains. Measures to ensure adequate timely geographic coverage and protection of polar
bears may include, but are not limited to, the pre-staging of oil-spill equipment at or near locations of polar
bear aggregation to support oil-spill-response operations. Lessees are encouraged to consult and coordinate
with FWS, local Native communities, and the Nanuk Commission to develop plans and mitigation
strategies in their OSRP to prevent adverse effects to known bear aggregations. Making subsistence-
harvested whale carcasses unavailable to polar bears on land during the fall open-water period may reduce
polar bear aggregations and thus lower the potential for an oil spill to impact polar bears.

As part of the MMS review of proposed activities and mitigation measures, the Regional Supervisor, Field
Operations (RS/FO) will notify FWS of the review of proposed Exploration Plans and Development and
Production Plans (and associated OSRP) and make copies of these documents available to FWS for review
and comment.

Lessees are encouraged to continue existing or initiate new training programs for oil-spill-response teams
in local villages to facilitate local participation in spill response and cleanup. This effort allows local
Native communities to use their knowledge about sea ice and the environment in the response process and
can enhance their ability to provide protection to key resources, including polar bears.

Under the Marine Mammal Protection Act (MMPA), the incidental take of marine mammals is prohibited
unless authorization is obtained by those proposing the activity, whether or not the marine mammals are
endangered or threatened. To protect polar bears and other marine mammals, MMS encourages OCS
operators to obtain an incidental take authorization (ITA) from FWS under the MMPA prior to any
operation. Incidental takes of polar bears are allowed only if an ITA is obtained from the FWS pursuant to
the regulations in effect at the time. Obtaining an ITA will ensure that lessees’ operations are planned and
conducted with the most current knowledge of polar bears’ habitat use, distribution, and population status.
The FWS must be in receipt of a petition for incidental take prior to initiating the regulatory process. An
ITA must be requested annually.

Lessees are advised that polar bears may be present in the area of operations, particularly during the solid-
ice period. Lessees should conduct their activities in a way that will limit potential encounters and
interaction between lease operations and polar bears. Lessees are advised to contact FWS regarding
proposed operations and actions that might be taken to minimize interactions with polar bears. Lessees also
are advised to consult OCS Study MMS 93-0008, Guidelines for Oil and Gas Operations in Polar Bear
Habitats.

Lessees are reminded of the provisions of the 30 CFR 250.300 regulations, which prohibit unauthorized
discharges of pollutants into offshore waters. Trash, waste, or other debris that might attract polar bears or
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might be harmful to polar bears should be properly stored and disposed of to minimize attraction of, or
encounters with, polar bears.

No. 15 — Possible listing of Polar Bear under ESA. Lessees are advised that the U.S. Fish and Wildlife
Service is proposing to list the polar bear (Ursus maritimus) as a threatened species under the Endangered
Species Act and has initiated a comprehensive scientific review to assess the current status and future of the
species. During 2007, the FWS will gather more information, undertaking additional analyses, and
assessing the reliability of relevant scientific models before making final decision whether to list the
species. Please refer to http://alaska.fws.gov/fisheriess/mmm/polarbears/issues.htm for additional
information. If the polar bears are ultimately listed under the ESA, then MMS will consult with FWS
under Section 7 of the ESA, and may be required to apply additional mitigation measures on OCS activities
to ensure appropriate protection.

No. 16 — Archaeological and Geological Hazards Reports and Surveys. The regulations at 30 CFR
250.214(e) and 30 CFR 250.244(e) require a shallow hazards report be included with all Exploration Plans
(EP’s) or Development and production Plans (DPP’s) at the time they are submitted to MMS for
completeness review. In addition, the Regional Director may require lessees to include an archaeological
resources report as required by 30 CFR 250.227(b)(6) and 30 CFR 250.261(b)(6) with any EP or DPP
submitted to MMS for completeness review. Lessees are encouraged to combine surveys whenever
feasible.

Potential submerged archaeological resources range from historic to prehistoric. Historic resources include
manmade objects or structures older than 50 years, such as shipwrecks, abandoned relics of historic
importance, or submerged airplanes. The likelihood of historic resources is determined by historical
records, and their areas are tentatively identified in the Alaska Shipwreck Database. There may be other
occurrences of historic resources, and these will be determined during survey work. The following is a list
of specific blocks in the Chukchi Sea Planning Area that may contain historic archaeological resources for
which an archaeological report will be required:

e OPD NR 03-04, Solivik Island, Blocks: 6623, 6624, 6673, 6674, 6723, and 6724

e OPD NR 03-07, Point Hope, Blocks: 6609, 6610, 6611, 6659, 6660, 6661, 6709, 6710, and 6711

e OPD NR 04-01, Hanna Shoal, Blocks: 6918, 6919, 6920, 6968, 6969, 6970, 7018, 7019, and
7020

e OPD NR 04-02, Barrow, Blocks: 6566, 6567, 6568, 6616, 6617, 6619, 6666, 6667, 6668, 6716,
6717, 6801, 6802, 6803, 6851, 6852, 6853, 6901, 6902, 6903, 7102, 7103, and 7104

e OPD NR 04-03, Wainwright, Blocks: 6601, 6602, 6603, 6651, 6652, 6653, 6019, 6020, 6021,
6069, 6070, 6071, 6119, 6120, and 6121

e OPD NR 04-04, Meade River, Blocks: 6002, 6003, 6004, 6053, and 6054

Prehistoric archaeological resources may occur in areas that were sub-aerially exposed during the low stand
of sea level approximately 13,000 years before present (generally 60 meters below sea level on the Alaska
OCS), which would include most of the Sale 193 area. Relict terrestrial landforms such as preserved levees
or terraces associated with paleo-river channels, river confluences, ponds, lakes, lagoons, or paleo-
shorelines are areas where archaeological sites are most likely to occur. No prehistoric resources are
expected in some areas of the shelf in water depths less than 60 meters, where: (1) there are no Quaternary
sediments, and (2) where extensive ice gouging has reworked the Quaternary section, but these are not well
defined and will have to be determined on a case-by-case basis.

Activities that have the potential to disturb offshore archaeological resources include: (1) anchoring; (2)
pipeline trenching; (3) excavating well cellars; (4) emplacement of bottom-founded platforms; and (5) use
of bottom cables for seismic data collection. Guidelines for conducting archaeological surveys are
described in Notice to Lessees (NTL) 05-A03, dated July 25, 2005.

Except as approved on a case-by-case basis, lessees may not set a drilling or production facility on location

until MMS has approved an EP or DPP. Lessees are advised that seasonal constraints may prevent the
following from occurring in the same year: collecting required data, obtaining any necessary permits and
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coastal consistency certification, and initiating operations including mobilizing and setting down of the
facility at location. Lessees are encouraged to plan accordingly.

No. 17 — Response Plans for Facilities Located Seaward of the Coast Line. The regulations at 30 CFR
254 Subpart D implement the facility response planning provision of the Qil Pollution Act. The rule allows
one plan to be used to cover multiple offshore facilities. This allows operators to reduce the cost of spill
response compliance without sacrificing environmental protection.

No. 18 — Qil Spill Financial Responsibility (OSFR) for Offshore Facilities. Bidders should note that
MMS has implemented regulations regarding the financial responsibility provision of the OPA. The
regulations, which appear at 30 CFR 250 and 253, require those responsible for offshore oil facilities to
demonstrate that they can pay for cleanup and damages caused by facility oil spills. See also 30 CFR 254.

The OSFR for offshore facilities established requirements on responsible parties for demonstrating
financial responsibility for cleanup and damages caused by oil or condensate discharges from offshore oil
and gas exploration and production facilities and associated pipelines. The regulations at 30 CFR 250 and
253 apply to the OCS, and state waters seaward of the line of ordinary low water along that portion of the
coast that is in direct contact with the open sea, and certain coastal inland waters.

The OSFR requirements may not affect facilities which have a worst case oil spill discharge potential of
1,000 barrels or less. The regulation explains how to calculate this discharge. If the facility's potential
worst case spill exceeds this amount, facilities will be required to establish and maintain OSFR at a
minimum level of $35 million. Prior to receiving approval of an application to drill or approval of an
applicable lease assignment, a company must demonstrate sufficient coverage for all covered facilities
which have a worst case oil spill of greater than 1,000 barrels.

The MMS Notice to Lessees No. 99-NOL1 (“Guidelines for Oil Spill Financial Responsibility for Covered
Facilities”), issued on and effective January 6, 1999 provides guidelines for implementing this program.

No. 19 — Good Neighbor Policy. Potential impact from a major oil spill on resources and subsistence
hunting activities has been a major concern to the North Slope Borough (NSB), the Alaska Eskimo
Whaling Commission (AEWC), and native tribal governments. Under the Qil Pollution Act of 1990 (OPA-
90), oil and gas companies are responsible for damages from an oil spill resulting from their operations,
including damages to subsistence resources. However, the above-mentioned organizations have concerns
about the OPA-90 process and the remedies available to prevent disruption to seasonal subsistence
activities.

The NSB and the AEWC have estimated the monetary impact of a major oil spill over a given time. They
considered direct and indirect impacts, such as relocation of whaling crews and equipment, hauling of
harvested meat, and socio-cultural counseling. While the long term reimbursement of the monetary
impacts of a spill are covered under OPA-90, the NSB and AEWC believe that a prudent operator should
provide some type of compensation commitment that could be accessed immediately.

To provide such an “insurance policy”, several oil and gas companies operating in the Beaufort Sea have
elected to enter into a Good Neighbor Policy (GNP) with the NSB and AEWC; lessees are encouraged to
negotiate a similar GNP for the Chukchi Sea. The GNP serves the purpose of demonstrating an operator’s
commitment to a more immediate compensation system to minimize disruption to subsistence activities and
provides resources to relocate subsistence hunters to alternate hunting areas or to provide temporary food
supplies if a spill affects the taking of marine subsistence resources. The GNP demonstrates that the
participating operators have made these commitments prior to conducting the proposed exploration or
development operations. The GNP represents a viable mechanism for companies to assure timely and
direct compensation to affected communities in the event of a major oil spill as required by OPA-90 and for
expediting claims in accordance with 30 CFR 253 Subpart F.

No. 20 — Rentals/Minimum Royalties and Royalty Suspension Provisions.

The timing of when rental versus minimum royalty is due has been recently revised. The revised
requirement is contained in the proposed Notice of Sale. For all leases issued as a result of this sale, an
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Addendum will be added to the lease to modify sections 4, 5 and 6 of the lease instrument to implement
these revised rental/minimum royalty requirements and to address royalty suspension provisions.

No. 21 — MMS Inspection and Enforcement of Certain Coast Guard Regulations. On February 7,
2002, the USCG published a final rule (67 FR 5912) authorizing “...the Minerals Management Service
(MMS) to perform inspection on fixed OCS facilities engaged in OCS activities and to enforce Coast
Guard regulations applicable to those facilities in 33 CFR Chapter I, Subchapter N.” Questions regarding
this authorization may be directed to the USCG as indicated in the final rule.

No. 22 — Statement Regarding Certain Geophysical Data. Pursuant to section 18 and 26 of the OCS
Lands Act, as amended, and the regulations issued there under, MMS has a right of access to geophysical
data and information obtained or developed as a result of operations on the OCS. A rule specifying the
details and procedures regarding this right of access is found at 30 CFR 251.12. Reimbursement for the
cost of reproducing these data will be made in accordance with 30 CFR 251.13.

No. 23 — Affirmative Action Requirements. Lessees are advised that they must adhere to the rules of the
Department of Labor, Office of Federal Contract Compliance, at 41 CFR Chapter 60. Companies with
questions regarding those rules should contact one of the various regional Department of Labor, Offices of
Federal Contract Compliance.

No. 24 — Bonding Requirements. The MMS general bonding requirements are found at 30 CFR 256
Subpart I. Section 30 CFR 256.58, “Termination of the period of liability and cancellation of a bond”
defines the terms and conditions under which MMS will terminate the period of liability of a bond or
cancel a bond. The MMS Notice to Lessees No. 2003-N06 is an updated summary of the procedures that
will be used in assessing the financial strength of OCS lessees as they implement the requirement to submit
a supplemental bond in compliance with 30 CFR 256. These procedures apply to all OCS Regions.

11.B.4. Mitigation Measures for Seismic Operations in the Chukchi Sea.

The following stipulations are standard for MMS-permitted geological and geophysical (G&G) activities
and would be included for all seismic activities considered under this EIS. On-lease, ancillary seismic
activities would use a selected suite of these mitigation measures that are appropriate for the specific
operation:

1. Nosolid or liquid explosives shall be used without specific approval.

2. Operations shall be conducted in a manner to ensure that they will not cause pollution, cause
undue harm to aquatic life, create hazardous or unsafe conditions, or unreasonably interfere with
other uses of the area. Any difficulty encountered with other uses of the area or any conditions
that cause undue harm to aquatic life, pollution, or could create a hazardous or unsafe condition as
a result of the operations under this permit shall be reported to the Regional Supervisor/Resource
Evaluation. Serious or emergency conditions shall be reported without delay.

3. Operators must maintain a minimum spacing of 15 miles between the seismic-source vessels for
separate simultaneous operations. The MMS must be notified by means of the weekly report
whenever a shut down of operations occurs in order to maintain this minimum spacing.

4. Permit applicants shall use the lowest sound levels feasible to accomplish their data-collection
needs.

5.  Vessels and aircraft should avoid concentrations or groups of whales. Operators should, at all
times, conduct their activities at a maximum distance from such concentrations of whales. Under
no circumstances, other than an emergency, should aircraft be operated at an altitude lower than
1,000 feet when within 500 lateral yards of groups of whales. Helicopters may not hover or circle
above such areas or within 500 lateral yards of such areas.

6. When weather conditions do not allow a 1,000-foot flying altitude, such as during severe storms or
when cloud cover is low, aircraft may be operated below the 1,000-foot altitude stipulated above.
However, when aircraft are operated at altitudes below 1,000 feet because of weather conditions,
the operator must avoid known whale-concentration areas and should take precautions to avoid
flying directly over or within 500 yards of groups of whales.
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10.

When a vessel is operated near a concentration of whales, the operator must take every precaution
to avoid harassment of these animals. Therefore, vessels should reduce speed when within 300
yards of whales and those vessels capable of steering around such groups should do so. Vessels
may not be operated in such a way as to separate members of a group of whales from other
members of the group.

Vessel operators should avoid multiple changes in direction and speed when within 300 yards of
whales. In addition, operators should check the waters immediately adjacent to a vessel to ensure
that no whales will be injured when the vessel’s propellers (or screws) are engaged.

Small boats should not be operated at such a speed as to make collisions with whales likely.

When weather conditions require, such as when visibility drops, vessels should adjust speed
accordingly to avoid the likelihood of injury to whales.

When any Permittee becomes aware of the potentially harassing effects of operations on
endangered whales, or when any Permittee is unsure of the best course of action to avoid
harassment of endangered whales (other than those effects authorized by NMFS under the MMPA
and ESA), every measure to avoid further harassment should be taken until the NMFS is consulted
for instructions or directions. However, human safety will take precedence at all times over the
guidelines and distances recommended herein for the avoidance of disturbance and harassment of
endangered whales.

11.B.4.a. Measures to Mitigate Seismic-Surveying Effects.

The measures outlined below are based on the protective measures in MMS’ most recent marine seismic-
survey exploration permits and the MMS’ Biological Evaluation for ESA Section 7 consultation with
NMFS on Arctic Region OCS activities dated March 3, 2006 (USDOI, MMS, 2006b), recent Section 7
consultations with the USFWS regarding threatened eiders, and the recently completed Programmatic
Environmental Assessment of Arctic Ocean Outer Continental Shelf Seismic Surveys — 2006 (USDOI,
MMS, 2006a). The protective measures (e.g., ramp up) also are accepted by the scientific community and
the resource agencies (e.g., NMFS and FWS). Although not empirically proven, anecdotal evidence on the
displacement of marine mammals by sounds (e.g., those sounds generated by ramp up) and professional
reasoning indicate that they are reasonable mitigation measures to implement.

1.

Exclusion Zone — A 180/190-decibel (dB) isopleth-exclusion zone (also called a shutdown zone)
from the seismic-survey-sound source shall be free of marine mammals before the survey can
begin and must remain free of mammals during the survey. The purpose of the exclusion zone is
to protect marine mammals from Level A harassment (injury/harm). The 180-dB (Level A
harassment-injury) applies to cetaceans and the Pacific walrus, and the 190-dB (Level A
harassment-injury) applies to pinnipeds other than the Pacific walrus.

Monitoring of the Exclusion Zone — Individuals (marine mammal biologists or trained observers)
shall monitor the area around the survey for the presence of marine mammals to maintain a marine
mammal-free exclusion zone and monitor for avoidance or take behaviors. Visual observers
monitor the exclusion zone to ensure that marine mammals do not enter the exclusion zone for at
least 30 minutes prior to ramp up, during the conduct of the survey, or before resuming seismic-
survey work after shut down. The NMFS will set specific requirements for the monitoring
programs and observers.

Shut Down — The survey shall be suspended until the exclusion zone is free of marine mammals.
All observers shall have the authority to, and will, instruct the vessel operators to immediately stop
or de-energize the airgun array whenever a marine mammal is seen within the exclusion zone. If
the airgun array is completely powered down for any reason during nighttime or poor sighting
conditions, it shall not be re-energized until daylight or whenever sighting conditions allow for the
exclusion zone to be effectively monitored from the source vessel and/or through other passive
acoustic, aerial, or vessel-based monitoring.

Ramp Up — Ramp up is the gradual introduction of sound to deter marine mammals (and other fish
and wildlife) from potentially damaging sound intensities and from approaching the exclusion
zone. This technique involves the gradual increase (usually 5-6 dB per 5-minute increment) in
emitted sound levels, beginning with firing a single airgun and gradually adding airguns over a
period of at least 20-40 minutes, until the desired operating level of the full array is obtained.
Ramp-up procedures may begin after observers ensure the absence of marine mammals for at least
30 minutes. Ramp-up procedures shall not be initiated at night or when monitoring the exclusion
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zone is not possible. A single airgun operating at a minimum source level can be maintained for

routine activities, such as making a turn between line transects, for maintenance needs or during

periods of impaired visibility (e.g., darkness, fog, high sea states), and does not require a 30-

minute clearance of the exclusion zone before the airgun array is again ramped up to full output.

5. Field Verification — Before conducting the survey, the operator shall verify the radii of the
exclusion zones within real-time conditions in the field. This provides for more accurate
exclusion-zone radii rather than relying on modeling techniques before entering the field. Field-
verification techniques must be consistent with NMFS-approved guidelines and procedures.
When moving a seismic-survey operation into a new area, the operator shall verify the new radii
of the exclusion zones by applying a sound-propagation series.

6. Monitoring of the Seismic-Survey Area — Aerial-monitoring surveys or an equivalent monitoring
program acceptable to the NMFS may be required.

7. Reporting Requirements — Reporting requirements, such as the monitoring plans required by FWS
for polar bears and walruses prior to the start of seismic activities, provide the regulating agencies
with specific information on the monitoring techniques to be implemented and how any observed
impacts to marine mammals will be recorded. In addition, operators must report immediately any
shut downs due to a marine mammal entering the exclusion zones and provide the regulating
agencies with information on the frequency of occurrence and the types and behaviors of marine
mammals (if possible to ascertain) entering the exclusion zones.

All bird collisions (with vessels or aircraft) shall be documented and reported within 3 days to

MMS. Minimum information will include species, date/time, location, weather and, if a vessel is

involved, its operational status when the strike occurred. Bird photographs are not required, but

would be helpful in verifying species. Operators are advised that the FWS does not recommend
recovery or transport of dead or injured birds due to avian influenza concerns.

8. Temporal/Spatial/Operational Restrictions — Dynamic management approaches to avoid or
minimize exposure, such as temporal or spatial limitations are based on marine mammals or birds
being present in a particular place or time, or being engaged in a particularly sensitive behavior
(such as feeding).

e Seismic surveys must not occur in the Chukchi Sea spring lead system before July 1 of each
year, unless authorized by NMFS, to provide bowhead cow/calf pairs additional protection.
Operators are required to provide information regarding their operations within the spring
lead system upon request of MMS. The MMS may request information regarding number of
vessels and their dates/points of entry into and exit from the spring lead system.

o No seismic vessel activity, including resupply vessels and other related traffic, will be permitted
within the Ledyard Bay Critical Habitat Area after July 1 of each year, unless human health or
safety dictates otherwise. Incursions for human health or safety purposes shall be reported
within 24 hours to MMS. Other incursions will be considered honcompliance with this
condition.

e Survey-support aircraft will avoid flying over the Ledyard Bay Critical Habitat Area below an
altitude of 1,500 feet (450 meters) after July 1 of each year, unless human health or safety
dictates otherwise. Incursions for human health or safety purposes shall be reported within 24
hours to MMS. Other incursions will be considered noncompliance with this condition. In
other coastal areas, seismic-survey-support aircraft should maintain at least 1,500 ft (450 m)
over beaches, lagoons, and nearshore waters as much as possible.

e Seismic-survey and support vessels will minimize operations that require high-intensity work
lights, especially within the 20-m bathymetric contour. High-intensity lights will be turned
off in inclement weather when a vessel is not actively participating in seismic surveys;
however, navigation lights, deck lights, and interior lights could remain on for safety.

11.B.4.b. Alternative Mitigation for Seismic Surveying.

The activities analyzed in the final seismic PEA (USDOI, MMS, 2006a) included conducting marine-
streamer 3D and 2D seismic surveys, high-resolution site-clearance seismic surveys, and ocean-bottom-
cable seismic surveys. The PEA’s cumulative activities scenario and cumulative impact analysis focused
on oil- and gas-related and non-oil and gas-related noise-generating events/activities in both Federal and
State of Alaska waters that were likely and foreseeable. Other appropriate factors, such as arctic warming,
military activities, and noise contributions from community and commercial activities, also were
considered.
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The following mitigation alternatives related to conducting seismic surveys were analyzed as part of the
PEA:

Seismic Survey Mitigation Alternative 1. No seismic-survey permits issued for geophysical
exploration activities (No Action). (Referenced in the PEA as Alternative 1)

Seismic Survey Mitigation Alternative 2. Seismic surveys for geophysical-exploration activities
would be permitted with existing Alaska OCS G&G exploration stipulations and guidelines.
(Referenced in the PEA as Alternative 2)

Seismic Survey Mitigation Alternative 3. Seismic surveys for geophysical exploration activities
would be permitted incorporating existing Alaska OCS G&G exploration stipulations and
guidelines and additional protective measures for marine mammals, including a 120-decibel-(dB)-
specified safety zone. (Referenced in the PEA as Alternative 3)

Seismic Survey Mitigation Alternative 4. Seismic surveys for geophysical-exploration activities
would be permitted incorporating existing Alaska OCS G&G exploration stipulations and
guidelines and additional protective measures for marine mammals, including a 160-dB-specified
safety zone. (Referenced in the PEA as Alternative 4)

Seismic Survey Mitigation Alternative 5. Seismic surveys for geophysical-exploration activities
would be permitted incorporating existing Alaska OCS G&G exploration stipulations and
guidelines and additional protective measures for marine mammals, including 160-dB- and 120-
dB-specified safety zones. (Referenced in the PEA as Alternative 5)

Seismic Survey Mitigation Alternative 6. Seismic surveys for geophysical-exploration activities
would be permitted incorporating existing Alaska OCS G&G exploration stipulations and
guidelines and additional protective measures for marine mammals, including a 180/190-dB-
specified exclusion zone. (Referenced in the PEA as Alternative 6)

Summaries of the potential impacts of Alternatives 1, 3, 4, 5, and 6 from the PEA analyses are provided in
Appendix D. Alternative 2 was dropped from detailed analysis in the PEA because of its potential to cause
unavoidable significant impacts. See the PEA for a more detailed and thorough description and discussion
of the potential impacts of conducting seismic surveys and the mitigation measures proposed to protect the
biological resources of the Arctic Ocean.

Based on analyses in the PEA of the potential impacts associated with the alternatives and review of
comments received from the public and agencies, MMS and NMFS selected to implement Alternative 6.
The Selected Alternative and the incorporated mitigation measures fulfill MMS’ statutory mission and
responsibilities and the stated purpose and need for the Proposed Action (to issue geophysical exploration
permits for seismic surveys that are technically safe and environmentally sound) while considering
environmental, technical, and economic factors. By incorporating mitigation measures into the Selected
Alternative and designating them as permit stipulations and/or conditions of approval, MMS determined
that no significant adverse affects (40 CFR 1508.27) on the quality of the human environment would occur
from the Selected Alternative. Therefore, MMS found that an environmental impact statement was not
required and issued a Finding of No Significant Impact (FONSI).

In consideration of the level of uncertainty in some resource areas and erring on the side of being protective
of the resources, MMS developed additional mitigation and monitoring measures to further reduce the level
of any potential adverse effects. These measures were incorporated into the Selected Alternative in
addition to the measures that defines Alternative 6, providing additional protection of the resources and
another level of proactive management.

The Selected Alternative (Alternative 6) and the associated suite of mitigation measures are used in the

scenario and analysis in this Chukchi Sea Sale 193 EIS. The alternatives considered in the PEA are
alternatives to the suite of mitigation measures for seismic surveying assumed for analysis in this EIS.
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Depending on the environmental issues and analysis associated with an individual seismic survey or with
multiple seismic surveys in the Chukchi Sea Planning Area, some of the mitigations measures described
below may be selectively incorporated in Incidental Take Authorizations issued by either NMFS or FWS
under section 7 of the ESA or LOA’s/IHA’s issued under the MMPA for activities under Geological and
Geophysical exploration permits issued by MMS. These mitigation measures would function to provide
further protection from the possibility for causing adverse environmental impacts in special situations. Any
mitigation measures addressing impacts to marine mammals and threatened and endangered species
identified in Marine Mammal Protection Act-related incidental take authorizations and/or Endangered
Species Act-related reasonable and prudent alternatives would supersede any such related mitigation
measures in the relevant MMS permit.

1. A 120-dB aerial monitoring zone for bowhead whales in the Chukchi Sea will be established and
monitored: (1) once four or more migrating bowhead whale cow/calf pairs are observed at the
surface during the vessel research-monitoring program; (2) once Barrow whalers notify NMFS or
MMS that bowhead whale cow/calf pairs are passing Barrow; or (3) on September 25, whichever
is earliest. Once notified by NMFS or MMS, a daily aerial survey will occur (weather permitting)
within the area to be seismically surveyed during the next 24 hours. Whenever four or more
migrating bowhead whale cow/calf pairs are observed at the surface during an aerial monitoring
program, no seismic surveying shall occur within the 120-dB safety zone around the area where
the whales were observed by aircraft, until two consecutive surveys (aerial or vessel) indicate they
are no longer present within the 120-dB safety zone of seismic-surveying operations.

2. A 160-dB vessel monitoring zone for bowhead and gray whales will be established and monitored
in the Chukchi Sea during all seismic surveys. Whenever an aggregation of bowhead whales or
gray whales (12 or more whales of any age/sex class that appear to be engaged in a nonmigratory,
significant biological behavior [e.g., feeding, socializing]) are observed during an aerial or vessel
monitoring program within the 160-dB safety zone around the seismic activity the seismic
operation will not commence or will shut down immediately, until two consecutive surveys (aerial
or vessel) indicate they are no longer present within the 160-dB safety zone of seismic-surveying
operations.

3. Dedicated aerial and/or vessel surveys, if determined by NMFS to be appropriate and necessary,
shall be conducted in the Chukchi Sea during the fall bowhead whale-migration period to detect
bowhead whale cow/calf pairs and to detect aggregations of feeding bowhead and gray whales.
The protocols for these aerial and vessel monitoring programs will be specified in the MMPA
authorizations granted by NMFS.

4. Survey information, especially information about bowhead whale cow/calf pairs or feeding
bowhead or gray whales, shall be provided to NMFS as required in ITA’s, and will form the basis
for NMFS determining whether additional mitigation measures, if any, will be required over a
given time period.

5. Potential impacts to female walruses and dependent calves are a major concern. Vessels and
aircraft should avoid concentrations or groups of walruses. Operators should, at all times, conduct
their activities at a maximum distance from such aggregations. Seismic-survey and associated
support vessels shall observe a 0.5-mile (~800-meter) safety radius around Pacific walrus groups
hauled out onto land or ice.

6. Potential impacts to female walruses and dependent calves are a major concern. Vessels and
aircraft should avoid concentrations or groups of walruses. Operators should, at all times, conduct
their activities at a maximum distance from such aggregations. Under no circumstances, other
than an emergency, should aircraft be operated at an altitude lower than 1,500 feet when within
0.5-mile (800 meters) of walrus groups. Helicopters may not hover or circle above such areas or
within 800 lateral meters of such areas.

7. Seismic-survey operators shall notify MMS in the event of any loss of cable, streamer, or other
equipment that could pose a danger to marine mammals or other wildlife.

8. To avoid significant additive and synergistic effects from simultaneous seismic-survey operations
that might hinder the migration of bowhead whales, NMFS and MMS will review the seismic-
survey plans and may require special restrictions, such as additional temporal or spatial
separations.

9. Seismic cables and airgun arrays must not be towed in the vicinity of fragile biocenoses, unless
MMS determines the proposed operations can be conducted without damage to the fragile
biocenoses. Seismic-survey and support vessels shall not anchor in the vicinity of fragile
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biocenoses (e.g., kelp beds) as identified by MMS or may be discovered by the operator during the
course of their operations, unless there is an emergency situation involving human safety and there
are no other feasible sites in which to anchor at the time. Permittees must report to MMS any
damage to fragile biocenoses as a result of their operations.

11.B.5. Issues.
11.B.5.a. Issues Analyzed in this Environmental Impact Statement.

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 EIS’s including recent scoping meetings in the Chukchi Sea
Communities. Other criteria used to identify issues include the following: issues identified in the CEQ
regulations; issues identified by MMS; comments on a draft EIS; or new information. The following issues
relate to potential impact-producing factors (IPF’s) and the resources and activities that could be affected
by OCS exploration, development, production, and transportation activities.

11.B.5.a(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.

11.B.5.a(2) Subsistence. Commenters clearly voiced their concerns that leasing activities represent a
“trampling” 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 the 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 Inuit people are reporting changing climatic conditions are limiting their ability to hunt and
access the traditional hunting grounds. Canadian Inuit people 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.

11.B.5.a(3) Bowhead Whale. Commenters expressed concerns over the impacts that oil and gas activities
would have on the bowhead whale and their migration patterns. Of particular concern was the noise
associated with oil and gas activity and how the bowhead may not be able to be harvested as a result of
changes in the migratory routes of the bowhead. Qil spill impacts to the bowheads’ ecology, as well as
direct and indirect impact subsistence hunting, are of concern.

11.B.5.a(4) Nonendangered 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 bowhead and beluga whales, Pacific walruses, seals, polar bears, and other marine
mammal resources is of central concern of the Chukchi Sea 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 Chukchi Sea communities even more difficult.
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11.B.5.a(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.

11.B.5.a(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.

11.B.5.a(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.

11.B.5.a(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.

11.B.5.a(9) Coastal Zone Management. Concern has been expressed over potential conflicts with the
State of Alaska’s Coastal Zone Management Program and with the NSB’s land use plans.

11.B.5.a(10) 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.

11.B.5.a(11) Resource Topics Analyzed in the EIS. The analyses in Section IV address the issues and
concerns identified above under the following resource topics:

Water Quality

Air Quality

Lower-Trophic-Level Organisms
Fish Resources

Essential Fish Habitat

Threatened and Endangered Species
Marine and Coastal Birds

Marine Mammals

Terrestrial Mammals

Vegetation and Wetlands

Economy

Subsistence-Harvest Patterns
Sociocultural Systems
Archaeological Resources

Land Use Plans and Coastal Management Programs
Environmental Justice

11.B.5.b. Issues Considered But Not Analyzed.

All comments received in response to the Call for Information and Notice of Intent to Prepare an EIS, and
those received during public scoping meetings, are part of the record of information used in developing the
EIS, and are available to the decisionmakers during the deliberation process. The MMS has considered and
“scoped out” the issues below for detailed analysis in this EIS. Several issues raised in scoping will not be
considered for detailed study in the EIS, because they are out of the scope of this EIS or inherently do not
affect the environmental analyses. These issues include administrative, policy, or process issues.
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e Arctic Research Policy Act of 1983 (P.L. 183), Section 11.B, provides a definition of the “Arctic.”
Alaska State government only has power below the Yukon River. The Native Village of Barrow is
the authority in the Arctic area: This issue is beyond the scope of this EIS.

o Native Villages do not recognize the power of the Alaska Native Claims Settlement Act
corporations: This issue is beyond the scope of this EIS.

e The Alaska State Constitution gave ownership of the North Slope to the Natives: This issue is
beyond the scope of this EIS.

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: This issue is beyond the
scope of this EIS. Only the Congress can appropriate funds for impact assistance. In 2005,
Congress established a Coastal Impact Assistance Program (CIAP) via the Energy Policy Act.
The MMS is in the process of developing regulations to implement that program. Information on
the CIAP can be found on the MMS website at http://www.mms.gov/offshore/CIAPmain.htm.

e Impact funds are needed by the communities to respond to effects of expansion of oil and gas
activities. Currently, revenues do not go to the Tribal governments. Leasing is the biggest land
steal: This issue is beyond the scope of this EIS. Only the Congress can appropriate funds for
impact assistance. In 2005, Congress established a Coastal Impact Assistance Program (CIAP) via
the Energy Policy Act. The MMS is in the process of developing regulations to implement that
program. Information on the CIAP can be found on the MMS website at
http://www.mms.gov/offshore/CIAPmain.htm.

e The conflict avoidance stipulation should be incorporated into regulations. Stipulations are, by
nature, impermanent. The MMS’ confidence in this stipulation to smooth relations between
subsistence marine mammal hunters and industrial operators should be reflected in formal agency
rules: The MMS rules already include such a provision. 30 CFR 250.202 states that OCS plans
must demonstrate that proposed activities will not unreasonably interfere with other uses of the
OCs.

e Agquatic Invasive Species. The introduction of aquatic invasive species (AlS) into a marine
ecosystem can result in adverse impacts. Such introductions occur when species establish self-
sustaining populations beyond their historical geographic ranges. 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 U.S. Coast Guard (USCG)
developed regulations (33 CFR 151) that implements provisions of the Nonindigenous Aquatic
Nuisance Prevention and Control Act of 1990 (16 U.S.C. 4701-4751) as amended by the National
Invasive Species Act of 1996 (NISA). The NISA required the development of national guidelines
to prevent the introduction and spread of nonindigenous species into U.S. waters via ballast water
of commercial vessels. The regulations mandate a ballast-water-management program and
reporting requirements. The rule specifically addresses all vessels equipped with ballast tanks
bound for ports or places within the U.S. and/or entering U.S. waters. At this time, mid-ocean
ballast-water exchange is the most practicable method to help prevent the introduction of invasive
species into U.S. waters. The UCSG considers any ballast-water-management plan that meets
International Maritime Organization (IMO) guidelines meets the regulatory requirements of
151.2035. Vessels that conduct coastwise trade (within 200-mile Exclusive Economic Zone) are
not addressed in the final 2004 regulations because they cannot conduct a mid-ocean ballast-water
exchange. The USCG is examining the possibility of establishing alternative ballast-water-
exchange zones. The coastwise trade vessels are still required to submit ballast water reporting
forms. Vessels brought into State of Alaska or Federal waters would be subject to current USCG
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.” These regulations appear effective, as no AlS have been documented in the Alaskan
Chukchi or Beaufort seas. Furthermore, the Chukchi and Beaufort seas pose harsh and frigid
environmental conditions that are believed to impose major and difficult challenges to AIS that
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might be introduced into the region’s waters by vessels or equipment. Overall, the likelihood of
introducing AIS from the proposed action is considered to be very low, and this issue is not
considered further in this EIS.

o Impacts to Commercial Fisheries: Most fisheries conducted in the Alaskan portions of the
Chukchi Sea are of a subsistence nature and are conducted close to shore. State-managed
commercial fisheries for salmon and snow crab occur in the southern Chukchi Sea well to the
south of the proposed lease sale area. No commercial fisheries exist in or near the proposed
Chukchi Sea Sale 193 area.

11.C. Proposed Chukchi Sea Lease Sale.

11.C.1. Alternative I — Proposed Action.

The Proposed Action offers for lease those blocks identified in the Area ID as shown in Map 1. The
Chukchi Sea Sale 193 area includes 6,156 whole or partial blocks covering approximately 34 million acres
in the Chukchi Sea. The Chukchi OCS is viewed as one of the most petroleum-rich offshore provinces in
the country, with geologic plays extending offshore from some of the largest oil and gas fields on Alaska’s
North Slope. The MMS’s current petroleum assessment indicates that mean technically recoverable oil
resource of 12 billion barrels (Bbbl) with a 5% chance of 29 Bbbl. Most government and industry analysts
agree that this province could hold large oil fields comparable to any frontier area in the world. Thus, it is
reasonable to assume that exploration of this area could lead to oil discoveries and offshore development.
However, because it is a true frontier area, the pace to development will be slow. For purposes of analysis,
we assume that oil and gas will be recovered as a result of a single development, which might result from
the sale.

11.C.1.a. Summary of Impacts.

The following summarizes the detailed impact analyses found in Section IV.C. This summary is limited to
the impact of a typical proposed action. Cumulative impacts are assessed under the cumulative analysis in
Section V and are not summarized here.

The impact analysis for the typical proposed action assumes that the Standard Lease Sale Stipulations,
ITL’s, and Standard Seismic Survey Stipulations are in place, in addition to MMS and other Federal rules.

Water Quality. In the Proposed Action, water quality in the Chukchi Sea may be affected by discharge of
pollution into the marine waters. The discharges may come from point source and non-point source
discharges, which include: exploration and production drilling, deck drainage, platform discharges,
construction activities (platform and/or pipeline placement and modifications), operational activities, and/or
non-permitted releases and oil spills.

Discharges of muds, cuttings, and produced waters are the major waste stream associated with oil and gas
exploration and drilling post-lease activities. Drilling muds are generated during drilling operations that
may extend for 2-4 months for the exploration phase, and from 3-5 years during the development phase;
produced waters are generated as oil and gas is pumped from the formation in the production and operation
phase of post-lease activities. Other possible impacts are associated with miscellaneous discharges which
include sanitary and domestic waste.

The production of formation waters over the life of the field can be estimated between 2.4 and 43 Bbbl.
The exploration and development scenario supposes that production slurry (oil, gas, water) will be gathered
on the central platform where gas and water will be separated and the produced water reinjected. Shallow
injection wells will handle these wastewaters and treated drill cuttings. Gas recovered with oil production
will be used as fuel for the facility or reinjected into the main reservoir to increase oil recovery. If
formation waters were discharged into the water column rather than reinjected, the discharge would be
regulated and permitted by USEPA. The effect on water quality would be local and would continue for the
life of the discharge. The effect on local water quality is expected to be moderate, while the effect on
regional water quality is expected to be very low. Effects on water quality from dredging (and dumping)
are expected to be local and short-term. Turbidity would increase over a few square kilometers in the
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immediate vicinity of dredging operations only during actual dredging. Effects on local water quality are
expected to be low, while the effect on regional water quality is expected to be very low.

Sustained degradation of local and area wide water quality to levels above State and Federal criteria from
hydrocarbon contamination resulting from oil and gas postlease activities is unlikely. Hydrocarbon
concentrations from the one assumed oil spill equal to or greater than (>)1,000 bbl could exceed the chronic
criterion of 0.015 parts per million (ppm) total hydrocarbons on at least several thousand square kilometers
for a short period of time. Concentrations above the acute criterion are not anticipated. Effects of an oil
spill on water quality are expected to be low both locally and regionally.

The effect of the Proposed Action on water quality as a result of exploration and development and
production is expected to be moderate locally and low regionally.

Air Quality. Because of the distance of the proposed activities from shore, attendant atmospheric
dispersion, low existing levels of onshore pollutant concentrations, and compliance with Federal and State
of Alaska air quality requirements, the ambient concentrations of pollutants at most locations may be
assumed to be well within National Air Quality Standards. Accordingly, we conclude the effect on air
quality under the Proposed Action is low.

Lower-Trophic-Level Organisms. The disturbance effect of the 14 anticipated exploratory wells
probably would be low unless the wells were located near any special biological communities; regardless,
the MMS would review further any installation proposals and could require surveys. Exploratory
discharges during summer probably would lead to low effects in offshore locations and to moderate effects
on benthos in the nearshore portion of Alternative 1. Water circulation under the winter ice cover is slow,
so we assume that produced water would be reinjected; regardless, the local effects of produced-water
discharge for the life of the field probably would be moderate, and any such proposals would be reviewed
in detail by MMS and possibly USEPA. We assume that an extensive system of buried pipelines would
radiate from a central production platform and that a single pipeline would extend to shore. This pipeline
installation probably would disturb 1,000-2,000 acres of typical benthos for less than a decade, leading to a
moderate level of effect. The disturbance effects would be assessed and possibly monitored by the pipeline
company, the MMS and/or the Corps of Engineers. The effects of an alternative to production pipelines—
the transportation of produced oil in vessels—would pose a much greater spill risk to the coast near the
Spring Lead System. The Qil-Spill-Risk Analysis (OSRA) model estimates a 40% chance of one or more
large spills >1,000 bbl occurring during the production life of the project, and only a 1% chance of one or
more large spills occurring and contacting the Alaskan Chukchi Sea coastline within 3 days over the
production life of the proposed action for Alternative 1. If oil did contact this coastline, the oil probably
would persist in a few of the tidal and subtidal sediments for a couple decades, leading to a moderate
lower-trophic impact. The chance one or more large spills occurring and contacting the coastline increases
to 6% within 30 days, demonstrating the advantages of requirements for rapid response capability. During
the abandonment phase, we assume that the extensive pipeline system would be cleaned, plugged, and
abandoned in place, at which time ownership would be questionable. However, bond requirements could
be increased for Chukchi Sea developers, making the bond size commensurate with the estimated financial
obligations associated with the careful construction and abandonment of pipelines. Overall, the level of
effect on lower trophic-level organisms with standard mitigation would be moderate, and the level would
be minor with proposed requirements for rapid spill response capability and for larger development bonds.

Fish Resources. A review of the available science and management literature shows that at present, there
are no empirical data to document potential impacts from seismic surveys reaching a local population-level
effect. The experiments conducted to date have not contained adequate controls to allow us to predict the
nature of a change or that any change would occur. Thus, the information that does exist has not
demonstrated that seismic surveys alone would result in significant impacts to marine fish or related issues
(e.g., impacts to migration/spawning, rare species, subsistence fishing).

Periodic accidental spills of approximately 5 gallons (gal) during refueling operations during seismic

surveys or potential rupturing of seismic streamers is not believed likely to result in an adverse impact to
fish resources in the Chukchi Sea.
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Noise-related disturbance effects to fish and direct loss or degradation of fish habitats would likely occur
during construction in the marine environment (e.g., well sites, platform placement, and pipeline
trenching/burial) and at freshwater sites (pipeline and maintenance road construction). Future facility
locations would be evaluated on a site-specific basis to avoid or minimize adverse construction-related
impacts to fish habitats that could be affected by the proposed lease sale. These construction activities are
anticipated to result in temporary and/or localized adverse impacts to fish and fish habitats, but recovery
would be expected to occur in fewer than three generations.

A large oil spill impacting intertidal or estuarine spawning and rearing habitats used by capelin or other
fishes potentially could result in significant adverse impacts to some local breeding populations. Recovery
to former status by dispersal from nearby population segments would require more than three generations.
Given a lack of contemporary abundance and distribution information, large oil spill effects on rare or
unique species (including potential extirpation) could occur, but would likely go unnoticed or undetected.

Depending on the timing, extent, and persistence of a large spill, some distinct runs of pink and chum
salmon could be eliminated. Recovery from this significant adverse impact would only occur as strays
from other populations colonized the streams after the oiled habitats recovered. These local fish stocks
would not be available for subsistence harvest for many years.

Chronic small-volume spills reaching intertidal or estuarine spawning and rearing habitats used by capelin,
salmon, or other fishes potentially could periodically impact local stocks that could decrease the numbers
of breeding adults and/or suppress recruitment requiring less than 3 generations to recover to their former
status. Chronic degradation of salmon habitats could lead to the gradual loss of distinct stocks. Recovery
would not occur if degraded conditions persisted.

For the purposes of evaluating the potential impacts of a large oil spill on fish resources, oil spill response
is assumed to have limited effectiveness (less than 100% of spilled oil recovered) because of the
unpredictability of response time, proximity of the launch site(s) to fish-concentration areas, known
limitations of the response during certain environmental conditions (such as under ice or broken-ice), and
the numbers of fish that could be impacted in a short period of time (less than [<]36 hours).

Essential Fish Habitat. Seismic surveys conducted in association with the proposed lease sale would have
minor adverse impacts on EFH. Future facility locations would be evaluated on a site-specific basis to
avoid or minimize adverse construction-related impacts to EFH that could be affected by the proposed lease
sale. Specific regulatory processes and required consultations would guide mitigation efforts to reduce
direct construction impacts to fish-bearing streams and lakes such as clear-span crossings, setbacks, and
sediment and erosion control measures. Construction-related impacts are determined to result in minor
adverse impacts to freshwater and marine salmon EFH.

In the event of a large oil spill or chronic small-volume spills, effects on Pacific salmon EFH would depend
primarily on the season and location of the spill; the lifestage of the fishes (adult, juvenile, larval, or egg)
impacted; and the duration of the exposure. A large oil spill or chronic small-volume spills impacting
intertidal or estuarine spawning, rearing, and migration habitats used by early life-history stages of Pacific
salmon is likely to result in significant adverse effects on local populations requiring three or more
generations to recover to their former status. Impacts to these fish habitats could result in loss of discrete
population stocks. These salmon stocks would recover only by colonization by strays from non-affected
populations.

Threatened and Endangered Species.

Threatened and Endangered Marine Mammals. Oil and gas exploration, development, production and
abandonment could result in a considerable increase in noise and disturbance in the spring, summer and
autumn Arctic Ocean range of the bowhead whale from factors including, but not limited to:

multiple 2D/3D seismic surveys in open water;

icebreakers use;

high resolution seismic surveys and related main vessel noise and disturbances;
support vessel activities:
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e open water exploration drilling from an ice-breaker accompanied drillship;

helicopter flights: exploration (4/day for exploration seismic); 13/day for exploration drilling;
5/day during shore base construction; 2/day for production;

shore base construction at Pt. Belcher;

platform construction of 1 bottom founded platform; assembly noise and related disturbance;
noise from production drilling and operations;

pipeline construction; and

abandonment.

Of primary concern is that the aforementioned activities could potentially produce sufficient noise and
disturbance that bowhead whales will avoid an area of high value to them and suffer consequences of
biological significance. Such areas might include: feeding or resting areas used by large numbers of
individuals or by females and calves.

Uncertainty exists about the potential effects of seismic surveys on bowhead whales (especially on calf
survival or growth and female reproduction) in the Chukchi Sea due to a lack of current data about their use
of the Proposed Action area during periods when seismic surveys could be occurring. What is known,
however, is that the observed response of bowhead whales to seismic survey noise varies among studies.
Some of the variability appears to be context specific (i.e., feeding versus migrating whales) and also may
be related to the whale’s reproductive status and/or sex or age.

Behavioral studies have suggested that bowheads habituate to noise from distant, ongoing drilling or
seismic operations (Richardson et al., 1985a), but there still is some apparent localized avoidance (Davis,
1987). Recent monitoring studies (1996-1998) and traditional knowledge indicate that during the fall
migration, most bowhead whales avoid an area around a seismic vessel operating in nearshore waters by a
radius of about 20-30 kilometers (km), with received sound levels of 116-135 dB re 1 pPa (rms) (decibels
re 1 microPascal [root mean-square]). Richardson (1999) reported that within 12-24 hours after seismic
survey operations ended, the sighting rate within 20 km was similar to the sighting rate beyond 20 km;
however, the sighting rate within 20 km was statistically lower than beyond 20 km even 96 hours after
seismic survey operations. Therefore, there is concern within the subsistence whaling communities that
whales exposed to this source of noise (and other sources) may become more sensitive, at least over the
short term, to other noise sources.

If seismic surveys were unmitigated, or are insufficiently mitigated to reduce impacts to the whales
themselves, effects that are biologically significant could result if seismic surveys cause avoidance of
feeding, resting (including nursing), or calving areas by large numbers of females with calves or females
over a period of many weeks. Potential impacts to the population would be related to the numbers and
types of individuals that were affected (e.g., juvenile males versus females with calves).

It is unlikely that there would be any adverse effects from seismic-survey activities in the Chukchi Sea sale
on fin or humpback whales because of the distance the species will be from such activities, i.e., that they
are not expected to occur in the Proposed Action area. However, if humpback whales and fin whales were
on occasion to enter the Proposed Action area, available data indicate that humpback whales are likely to
be more responsive to seismic-survey noise than fin whales.

An increase in exploration, development, and production would result in increased aircraft (fixed-wing and
helicopter) and vessel traffic in the Proposed Action area. Repeated encounters with aircraft and/or vessels
that cause panicked or “fleeing” behavior could cause temporary physiological stress reactions in bowhead
whales, which over time could have an adverse affect on whale health. However, occasional brief feeding

interruptions by a passing vessel or aircraft will probably not cause significant adverse impacts.

Bowheads may exhibit strong temporary avoidance behavior if approached by vessels at a distance of 1-4
km (0.62-2.5 mile [mi]) and appear to exhibit less avoidance behavior with stationary sources of relatively
constant noise than with moving sound sources. Fleeing behavior from vessel traffic generally stops within
minutes after the vessel passes, but scattering may persist for a longer period. In some instances, bowhead
whales do return to their original location. When icebreakers are operating with a sound-to-noise ratio of
30 dB, many bowhead whales begin to respond at a distance of 4.6-20 km (2.86-12.4 mi).
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Most bowheads exhibit no obvious response to aircraft over flights at altitudes above 150 m (500 ft). At
altitudes below 150 m (500 ft) some changes in whale behavior may occur, depending on the type of
aircraft and the responsiveness of the whales present in the vicinity of the aircraft. The effects from such
an encounter with either fixed-wing aircraft or helicopters generally are brief, and the whales should
resume their normal activities within minutes. However, depending on where shore bases, exploration
activities, and production facilities are located, the effect of such aircraft-related interruptions could result
in repeated interruption and increased stress to whales in the flight path. This could become biologically
important if the whales in the area were feeding, resting, or nursing. This potential effect could be
mitigated by ensuring that flight paths avoid whale aggregations or that flights are high enough to avoid
disturbance.

Bowheads respond to drilling noise at different distances depending on the types of platform from which
the drilling is occurring. Data indicate that many whales can be expected to avoid an active drillship at 10-
20 km or possibly more. The long-term response of bowheads to production facilities located at the
southern end of the migration corridor is unknown.

The effects of a large oil spill and subsequent exposure of the bowhead whale population to fresh crude oil
would depend on how many whales contacted oil; the ages and reproductive condition of the whales
contacted; the duration of contact; the amount of oil spilled; and the age/degree of weathering of the spilled
oil at the time of contact. The number of whales contacting spilled oil would depend on the size, timing,
and duration of the spill; how many whales were near the spill; and the whales’ ability or inclination to
avoid contact. If oil spilled into leads or ice-free areas frequented by migrating bowheads, a large portion
of the population could be exposed. If a large slick of fresh oil contacted a large aggregation or
aggregations of feeding bowheads, especially with a high percent of calves, the effect might be expected to
be greater than under more typical circumstances. Prolonged exposure to freshly spilled oil could cause
adult whale mortalities, but based on available information, the number likely would be small if the spill
contacted bowheads in open water. Bowhead whales would be particularly vulnerable to effects from oil
spills during their spring migration because of their use of ice edges and leads, where spilled oil would tend
to accumulate. Bowheads may also have heightened vulnerability to spilled oil because of the functional
morphology of their baleen. If bowhead whale baleen is fouled, and if crude oil is ingested, there could be
adverse effects on the feeding efficiency and food assimilation. Such effects are expected to be of most
importance to calves, pregnant females, and lactating females.

Overall, bowhead whales exposed to noise-producing activities such as vessel and aircraft traffic, drilling
operations, seismic surveys, and construction activities most likely would experience temporary, nonlethal
effects. Neither fin whales nor humpback whales are known to typically inhabit the Chukchi Sea Planning
Area; however, they could be disturbed by an increase in Chukchi Sea-related oil and gas shipping through
the Bering Strait. Such effects should be temporary and minor. Therefore, based on available information,
it is unlikely that fin and humpback whales are to be adversely affected by noise-causing oil and gas
activities in the Proposed Action area. There is uncertainty about the effects on bowheads (or any large
cetacean) from the event of a large spill. If a large amount of fresh oil contacted a significant portion of
such an aggregation, “effects potentially greater than typical” would be assumed, and we cannot rule out
population-level effects if a large number of females and newborn or very young calves were contacted by
the oil.

In its Arctic Region Biological Opinion issued under section 7 of the ESA (dated June 16, 2006), NMFS
concluded that leasing and exploration are not likely to jeopardize the continued existence of the bowhead
whale; however, the potential additive effects of oil and gas activities associated with exploration,
production, and transportation throughout the Chukchi and Beaufort seas is of concern. In formulating
their opinion, NMFS used the best information available, including information provided by MMS, recent
research on the effects of oil and gas activities on the bowhead whale, and the traditional knowledge of
Native hunters and the Inupiat along Alaska’s North Slope. Conservation recommendations were provided
to improve the understanding of the impacts of oil and gas activities on the bowhead whale, as well as to
minimize or mitigate adverse effects.

Implementing existing MMS mitigation measures (Sec. 11.B.2 - Mitigation Measures) — which include
Standard Stipulations and Information to Lessees, as identified in Chukchi Sea Qil and Gas Lease Sale 126
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(1991) and/or in Beaufort Sea Planning Area multiple-sale (2003) EIS’s, and stipulations associated with
the Programmatic Environmental Assessment, Arctic Ocean OCS Seismic Surveys (2006) — in concert with
the conservation recommendations in the NMFS 2006 Arctic Region Biological Opinion would provide the
necessary protection to prevent and/or minimize adverse environmental impacts on threatened and
endangered species, namely the bowhead whale.

Threatened and Endangered Marine and Coastal Birds. Lease Sale 193 could present new sources of
disturbance, collision hazards, and oil/toxic pollution that could result in the taking of threatened Steller’s
and spectacled eiders. Without comprehensive mitigation measures to avoid or minimize potential impacts,
these activities are likely to adversely affect Steller’s and spectacled eiders. Similarly, the lease sale could
present new sources of disturbance and oil/toxic pollution that could result in the taking of Kittlitz’s
murrelet, a candidate species. Without comprehensive mitigation measures to avoid or minimize potential
impacts, these activities may affect the Kittlitz’s murrelet.

Lease Sale 193 could also present new activities that could result in the physical modification of seafloor
habitats and decrease use of the Ledyard Bay Critical Habitat Area by molting spectacled eiders. Without
comprehensive mitigation measures to avoid or minimize potential impacts, these activities are likely to
adversely modify the Ledyard Bay Critical Habitat Area.

Marine and Coastal Birds. Marine and coastal birds could be exposed to a variety of impacts during
seismic surveys, exploration drilling, and production including disturbances, collisions, habitat loss,
petroleum exposure, and exposure to toxic contamination. Spilled oil has the greatest potential for
affecting large numbers of birds in part due to its toxicity to individuals and their prey and the difficulties
involved in cleaning up spills in remote areas, given the wide variety of possible ice conditions. Most
significantly, a large spill could impact common and thick-billed murres in late summer and early fall,
when juveniles and attendant males are floating throughout the Chukchi Sea. During this period, juveniles
have not yet developed the ability to fly and attendant males are flightless for several weeks while molting.
This inability to move quickly out of the area coupled with the potential for affecting large numbers of
birds could sharply decrease murre abundance at the Cape Thompson and Cape Lisburne colonies.

There are several areas historically documented to be important to marine and coastal birds in the Sale 193
area.

These areas, as well as the entire proposed lease sale area, lack site-specific data on habitat-use patterns,
routes, and timing to assess impacts. For many species, the most recent data is between 15 and 30 years
old, making accurate analysis difficult. Overall, several species or species-groups have a high probability
of experiencing substantial negative impacts. The risk that several regional bird populations could
experience significant adverse impacts is high.

Other Marine Mammals. Based on the paucity of information available on marine mammal ecology in
the Chukchi Sea and on specific locations of future developments, we are unable to determine at this time if
significant impacts will or will not occur. However, significant impacts could occur to belugas and
walruses in the event of a large oil spill. Significant impacts to polar bears are likely to occur if there is a
large oil spill.

Careful mitigation can help reduce the effects of future industrial developments and their accumulation
through time. However, the effects of full-scale industrial development of the waters of the Chukchi Sea
likely would accumulate through displacement of marine mammals from their preferred habitats, increased
mortality, and decreased reproductive success. Because of the lack of data it is unknown if noise
introduced into the environment from industrial activities, including drilling and seismic operations, will
have an adverse impact on nonendangered and nonthreatened marine mammals in the Proposed Action
area. Increasing vessel traffic across the Arctic which includes the Proposed Action area, increases the
risks of oil and fuel spills and vessel strikes of marine mammals.

Documented impacts to polar bears, to date, in Alaska by the oil and gas industry appear minimal. Due
primarily to increased concentrations of bears on part of the coast, the potential for an oil spill to impact
polar bear populations has increased in recent years. Oil spills have the greatest potential for affecting
polar bears in part due to the difficulties involved in cleaning up spills in remote areas, given the wide
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variety of possible ice conditions in the Chukchi Sea. A large oil spill could impact large humbers of polar
bears at coastal aggregations as well as in the broken ice and lead systems offshore. Polar bear
aggregations on the Russian side still are vulnerable to oil-spill impacts. Therefore, our overall finding is
that, due to the magnitude of potential mortality as the result of a large oil spill, the Proposed Action would
likely result in significant impacts to polar bears if a large spill occurred.

Terrestrial Mammals. Among the terrestrial-mammal populations that could be affected by oil
exploration and development in the Sale 193 area are: caribou of the Central Arctic (CAH), Western Arctic
(WAMH), and Teshekpuk Lake caribou (TCH) herds; muskoxen; grizzly bears; and arctic foxes. The
primary potential effects of OCS exploration and development activities on terrestrial mammals would
come from ice-road and air-support traffic (disturbance) along pipeline corridors and near other onshore-
support facilities and habitat alteration associated with gravel extraction (mining) to support the
construction of offshore gravel islands and gravel pads for onshore facilities. Effects could also come from
potential oil spills contacting coastal areas used by caribou for insect relief and scavenging by grizzly bears
and arctic foxes.

The effects of Chukchi Sea oil exploration and development on caribou, muskoxen, and grizzly bears
would likely include local displacement within about 4 km of onshore pipelines and roads. If a large oil
spill occurred in the Chukchi Sea, it likely would result in the loss of a small number of caribou, muskoxen,
grizzly bears, and arctic foxes. However, significant impacts to local grizzly bear populations could occur
if a large oil spill affected one of the salmon-spawning rivers in the project area.

Vegetation and Wetlands. Seismic surveys and exploration activities would be concentrated offshore,
with no impacts on onshore and inland vegetation and wetlands. The level of effects on wetlands and
terrestrial vegetation communities resulting from oil development and production would likely be localized.
These impacts would be moderate to significant at a local scale, especially if a large spill occurred, but
would have a small effect on the ecological functions, species abundance and composition of wetlands and
plant communities of the North Slope at a regional scale.

Economy. Sale 193 would generate increases in North Slope Borough (NSB) property taxes that would
average about 25% above the level of Borough revenues without the sales in the peak years and taper off to
<15% in the latter years. In the early years of production, each sale would generate increases in revenues to
the State of Alaska of <0.3% above the same level without the sale. The increases would taper off to an
even smaller percent in the latter years of production. The change in total employment and personal
income is <2% over the 2003 baseline for the NSB and <0.5% over the 2005 baseline for the rest of Alaska
for each of the three major phases of OCS activity—exploration, development, and production. The
employment and personal income increase includes workers to clean up a large oil spill of 1,500 bbl or
4,600 bbl. Sale193 would contribute to extending the lifespan of the Trans-Alaska Pipeline (TAPS).

Subsistence-Harvest Patterns. Effects on subsistence-harvest patterns could occur as a result of oil spills,
seismic survey activity, and construction-related activities. Oil spills could cause multiyear suspensions or
curtailments of subsistence activities for some marine mammal resources. Construction-related activities—
pipeline placement, traffic noise, heavy-equipment movement, etc.—could hinder the harvest of
subsistence resources. Because of the concentration of construction-related activities and the potential for
this region to be affected by any oil-spill incident that could occur over the life of the field, the
communities that use this area heavily for their subsistence resources would be those most affected by sale-
related activities. Conversely, the communities that lie at some distance from the concentrated areas of
construction would be those that experience less sale-related effects on subsistence-related activities.

For the communities of Barrow, Wainwright, Point Lay, and Point Hope, and Kivalina, noise and
disturbances periodically could affect subsistence resources. Effects on bowhead whales, beluga whales,
other marine mammals, terrestrial mammals, freshwater fish, marine fish, most birds, and polar bears are
expected to range from negligible to local and short term (generally <1 year) and have no regional
population effects. No resource or harvest area would become unavailable or undesirable for use, and no
resource would experience overall population reductions. In the case of a large oil spill, all areas directly
oiled, areas to some extent surrounding them, areas used for staging, and transportation corridors for spill
response would not be used by subsistence hunters for some time following a spill. The duration of
avoidance by subsistence users would vary depending on the volume of the spill, the persistence of oil in
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the environment, the degree of impact on resources, the time necessary for recovery, and the confidence in
assurances that resources were safe to eat. Qil-spill cleanup would increase these effects. Cleanup
disturbances could displace subsistence species, alter or reduce subsistence-hunter access to these species,
and alter or extend the normal subsistence hunt. Such oil-spill effects would be considered significant.

Sociocultural Systems. In characterizing the potential adverse effects from OCS activities, we look at the
magnitude and duration of disruption, with “significant” effects equated to conditions described as a
chronic disruption of social organization, cultural values, and institutional organization for a period two to
five years with a tendency toward displacement of existing social patterns

The effects of the 3D/2D seismic activities that are projected to occur are likely to be minimal. Effects to
social well being (social systems) will be noticeable because of concern over deflection of the bowhead
whale due to seismic survey activities and the attendant effects on subsistence harvest. Routine activities
from exploration, development and production, and decommissioning, could cause noticeable disruption to
social organization, cultural practices, and institutional organizations, especially during development, a
period that will last more than 5 years. However, the combination of effects would not be sufficient to
displace existing social patterns at the Regional level. On the local level, Wainwright may experience
significant effects with noticeable disruption which will most likely result during development from the
placement and onshore infrastructure (that is, the shore base in the scenario), with the most prominent
effect the change in land use that comes about by introduction of industrialization. Wainwright could
experience other effects to social organization, cultural values, and institutional organization for a period
exceeding two to five years. Collectively, these other effects represent a chronic disruption. Given the
resiliency of social systems and their ability to adapt, the chronic disruption can be successfully
accommodated. However, the social patterns that emerge will be markedly different from the patterns that
preceded development. In other words, displacement will have occurred.

For a large oil spill, noticeable disruption in excess of two years could occur from the oil spill and clean-up
activities. The effects of this disruption would last beyond the period of clean up and would represent a
chronic disruption of social organization, cultural values, and institutional organization. The effects would
have a tendency to displace existing social patterns.

Activities associated with 3D/2D seismic surveys, exploration, development, production and
decommissioning will cause some disruption to some elements of social organization, cultural practices,
and institutional organization for a period of at least two years. This disruption is not expected to have a
tendency to remarkably change (displace) existing social patterns at the regional (NSB) level. Effects
could be significant but manageable on a local level (at Wainwright in the scenario because of supply base
activity). Effects from a large oil spill could represent a chronic disruption of social organization, cultural
values, and institutional organization and have a tendency to displace existing social patterns.

Archaeological Resources. Potential effects on archaeological resources would be from exploration and
development activities on both onshore and offshore resources, including historic and prehistoric. Onshore
resources are more at risk for effects from disturbance caused by construction or oil-spill cleanup
operations. Potential offshore resources are at greater risk for effects from bottom-disturbing activities,
notably anchor dragging and pipeline trenching. Generally, potential effects from activities increase with
the level of activities, from the exploration phase to the development phase. For onshore archaeological
resources, the potential for effects increases with oil-spill size and associated cleanup operations.
Archaeological surveys and analyses are required in areas where potential archaeological resources are at
risk from offshore operations. These requirements are specified in the MMS Handbook 620.1H,
Archaeological Resource Protection; in regulations (30 CFR 250.194; 30 CFR 250.203; 30 CFR 250.204;
30 CFR 250.1007(a)(5); and 30 CFR 250.1010(c)); and in law through the National Historic Preservation
Act. Any archaeological resources, either onshore or offshore, will be identified before any activities are
permitted, and they will be avoided or potential effects will be mitigated.

Land Use Plans and Coastal Management Program. Conflicts with the Statewide standards of the
ACMP and the NSBCMP policies are not expected. Through the use of mitigating measures and regulatory
oversight, it should be possible to comply with all of the standards and policies. Most of these policies will
be more precisely addressed if and when specific proposals are brought forward by lessees. All

Exploration Plans and Development and Production Plans must be accompanied by a consistency
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certification for State review and concurrence. The State will review OCS plans and concur or object with
the lessee’s consistency certification. The MMS cannot issue a permit for any activities described in the
plans in the absence of the State’s concurrence unless the Secretary of Commerce overrides the State’s
objection. No conflicts with the statewide standards of the ACMP or with the enforceable policies of the
NSBCMP are anticipated.

Environmental Justice. Alaskan Inupiat Natives, a recognized minority, are the predominant residents of
the communities of Barrow, Atgasuk, Wainwright, Point Lay, Point Hope, and Kivalina, the areas
potentially most affected by activities assessed in this EIS. Inupiat Natives could be disproportionately
affected by disturbance impacts from seismic activity, vessel, aircraft, and construction noise, and oil spills
because of their reliance on subsistence foods. “Significant” effects on Environmental Justice are defined
as: disproportionately high adverse impacts to low-income and minority populations. Potential significant
impacts to subsistence resources and harvests and consequent impacts to sociocultural systems could result
in adverse environmental justice impacts.

Avoidance planning, stipulations and required mitigation, and conflict avoidance measures under
requirements for Incidental Take Authorizations as defined by NMFS and FWS under the marine Mammal
Protection Act would serve collectively to mitigate seismic and noise disturbance effects on environmental
justice. Mitigating measures likely would incorporate traditional knowledge and the cooperative efforts
between MMS, the State, the people of the North Slope, and tribal and local governments. With required
mitigation and conflict avoidance measures in place, significant impacts to subsistence resources and hunts
from seismic activity and noise and disturbance would not be expected to occur as a result of this action,
thereby avoiding significant impacts on sociocultural systems and disproportionately high adverse impacts
on low income and minority populations in the region—significant environmental justice impacts.

11.C.2. Alternative Il — No Lease Sale.

This alternative is equivalent to cancellation of the proposed sale scheduled in the 2007-2012 5-Year
Program EIS. The opportunity for development of the estimated oil and gas resources that could have
resulted from the Proposed Action would be precluded or postponed, and any potential environmental
impacts resulting from any of the Proposed Action would not occur or would be postponed. Because 2007-
2012 5-Year Program has lease sales in the Chukchi Sea Planning Area tentatively scheduled in 2009 and
2011, this alternative would be equivalent to delaying the sale for 2 or more years.

11.C.3. Alternative I1l1 — Corridor | Deferral.

This alternative was developed by MMS in response to comments received during the scoping process.
This deferral would reduce potential impacts to bowhead whale subsistence hunters from oil and gas
operations. This alternative would offer for leasing all of the area described in Alternative | except for a
corridor from extending 60 mi offshore along the coastward edge of the proposed sale area to protect
important bowhead whale habitat used for migration, feeding, nursing calves, and breeding (Map 2).
Alternative I11 would offer 1,765 whole or partial blocks, comprising 9.1 million acres (3.7 million
hectares). This alternative would result in a reduction of 36% of the commercial resources opportunity
index from the Proposed Action (see Table 111.A-3). Most of the bowhead whale subsistence-hunting area
used by the communities of Point Hope, Point Lay, Wainwright, and Barrow are in the Chukchi Sea, which
already was deferred from leasing in the 2002-2007 5-Year Program. While the selection of this alternative
decreases the opportunity of discovering a commercial field, the resources in this area still could be
affected by a large oil spill that occurred elsewhere in the sale area. However travel time of a spill to reach
conceivably could be longer depending on currents and wind conditions.

11.C.3.a. Summary of Impacts.
The following summarizes the detailed impact analyses found in Section IV.C.2. This summary is limited

to the impact of a typical Proposed Action with the Alternative 111 Corridor | Deferral. The impact analysis
assumes that the standard lease stipulations, ITL’s, and standard seismic survey stipulations are in place.
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Water Quality. If the assessment scenario remains the same for Alternative I, 111, or 1V, the actions and
sources of water quality degradation do not change but are only sited elsewhere. The deferral areas may
avoid localized discharges to marine waters; however, the removal of the deferred lease blocks would not
significantly affect the marine water quality either negatively or beneficially. Compliant postlease
activities do not pose a significant degree of risk to water quality (Sec. IV.C.1.a). While the selection of
this alternative decreases the opportunity of discovering a commercial field, the resources in this area still
could be affected by a large oil spill that may occurred elsewhere in the sale area.

Air Quality. Potential air quality impacts from Alternative 111 would be lower than from Alternative |
because of the greater distance from shore of the nearest tract available for leasing. The difference,
however, would be negligible.

Lower-Trophic-Level Organisms. The effects on lower trophic-level organisms would be due partly to
possible discharges in nearshore areas and to oil spills that could contact the coastline next to the Spring
Lead System (Sec. IV.C.1.c(1)). Therefore, the deferral of 1,765 whole or partial blocks near the coast
would decrease the level of effects. The individual effects of Alternative 111 would be lower than those
summarized for Alternative | in Section IV.C.1.c(1)), but the relative severity of them would be similar.

Fish Resources. This alternative would provide the largest deferral area and provide the greatest net
resource benefits to fish resources. This deferral area would be in the form of a corridor on the shoreward
margin of the proposed sale area. The primary benefit of this corridor is that it would move sources of
potential adverse effects further away from important fish habitats. The increased distance between
offshore development and coastal fish habitats also conceivably could decrease the chance of spilled oil
contacting the coastline, increase weathering of spilled oil prior to contact, and increase available spill
response time.

Essential Fish Habitat. In theory, this deferral alternative would provide more protection for coastal and
marine fish habitat by moving drilling and construction noise disturbances and water quality impacts
(exploration and production platform discharges, turbidity) further away from the Chukchi Sea coastline.

Additional potential resource benefits could occur if a large oil spill happened because the increased
distance to the shoreline conceivably reduces the percent chance of one or more spills >1,000 bbl
contacting sensitive coastal resources and the increased time required for oil to travel this greater distance
would conceivably allow for a more effective response from spill response depots. The absolute changes in
conditional probabilities (the percent chance that a large spill would reach coastal habitats) associated with
this alternative could be quantified, but this has not been done.

At the same time, deferrals could increase pipeline distances. Increased pipeline distances could increase
the potential for a pipeline spill and could result in greater pipeline construction impacts. All of the
potential effect categories remain the same as the proposed action, but the anticipated impacts would be
lower due to the setback from the coast. Overall, the greatest net ecological benefits to EFH would accrue
from this alternative because it contains the largest deferral area.

Threatened and Endangered Species.

Threatened and Endangered Marine Mammals; This alternative would preclude the development,
production, and abandonment of oil and gas activities in the lease blocks within Corridor I, thereby
reducing potential conflicts between migrating bowhead whale populations, bowhead whale subsistence
hunters, and offshore oil and gas operations. However, seismic surveys (if permitted by the MMS, per 30
CFR Part 251 — Geological and Geophysical Explorations of the Outer Continental Shelf) for the
exploration of oil and gas resources in the Chukchi Sea Proposed Sale Area would be allowed to continue.

Differences in noise and oil-spill effects to bowhead whales from this deferral compared to Alternative |
(Proposed Action) and Alternative IV (Corridor Il Deferral) are difficult to quantify, but qualitatively can
be described. While the selection of this alternative decreases the opportunity of discovering a commercial
field and the number of oil-spill launch sites, the resources in and adjacent to this area still could be
adversely affected by a large oil spill originating from a production site and/or pipeline located elsewhere
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in the sale area. Therefore, the impacts of oil spills and industrial noise on threatened and endangered
marine mammals, as described and analyzed in Section I1V.C.1.f apply.

The deletion of this area from the lease sale would move sources of industrial noise and sources of crude oil
further offshore and away from the spring lead system, thus reducing the likelihood of spring bowhead
whale encounters with industrial noise. It would not, however, substantially reduce the chance of crude oil
contacting the spring-migratory route because: (1) pipelines, constructed through the spring-migratory
route in order to transport oil to shore-based processing facilities, could leak; and, (2) oil-spill-trajectory
models indicate that depending on the volume of oil spilled and oceanographic and weather conditions, oil
spilled outside Corridor | could be transported into the spring-migratory route. However, because this
alternative reduces the number of potential oil-spill launch sites and their locations are further away from
the spring-migratory route, any spill that would occur would conceivably take longer to reach and enter the
spring-migratory route, thus allowing more time to respond to the spill. Because fall migrating bowhead
whales are not expected to use the deferred area, fall bowhead encounters with oil and gas-related industrial
noise and oil spills would be the same as for the base condition (Alternative I, Proposed Action).

Implementing existing MMS mitigation measures (Sec. 11.B.2 - Mitigation Measures) — which include
standard lease stipulations and I1TL’s, as identified in Chukchi Sea Oil and Gas Lease Sale 126 (1991)
and/or in Beaufort Sea Planning Area multiple-sale (2003) environmental impact statements, and
stipulations associated with the Programmatic Environmental Assessment, Arctic Ocean OCS Seismic
Surveys (2006) — in concert with the conservation recommendations in the NMFS Arctic Region Biological
Opinion (dated June 16, 2006) would provide the necessary protection to prevent and/or minimize adverse
environmental impacts on the bowhead whale.

Threatened and Endangered Birds. Despite a deferral, this alternative could present new (and
potentially the fewest of all action alternatives) sources of disturbance, collision hazards, and oil/toxic
pollution that could result in the taking of threatened Steller’s and spectacled eiders. These activities
remain likely to adversely affect Steller’s and spectacled eiders. Similarly, this alternative could present
new sources of disturbance and oil/toxic pollution that could result in the taking of Kittlitz’s murrelet, a
candidate species.

This alternative could also present new activities that could result in the physical modification of seafloor
habitats and decrease use of the Ledyard Bay Critical Habitat Area by molting spectacled eiders. Under
this alternative, these activities are less likely to adversely modify the Ledyard Bay Critical Habitat Area
compared to Alternative 1.

Marine and Coastal Birds. This alternative would provide the largest deferral area and provide the
greatest net resource benefits to marine and coastal birds. This deferral area would be in the form of a
corridor on the shoreward margin of the proposed lease-sale area. The primary benefit of this corridor is
that it would move sources of potential adverse effects further away from important bird habitats. The
increased distance between offshore development and coastal bird habitats also would conceivably
decrease the percent chance of spilled oil contacting bird habitat, increase weathering of spilled oil prior to
contact, and increase available spill-response time.

Marine Mammals. Alternative 111 would provide the largest deferral area and provide the greatest net
resource benefits to marine mammals. This deferral area would be in the form of a corridor on the
shoreward margin of the proposed sale area. The primary benefit of this corridor is that it would move
sources of potential adverse effects further away from important coastal habitats. However, because of the
lack of data on marine mammal distributions and habitat use in offshore areas of the Chukchi Sea, it is
uncertain what the level of effects would be in offshore areas. The increased distance between offshore
development and coastal habitats also would conceivably decrease the percent chance of spilled oil contact
with marine mammals, increase weathering of spilled oil prior to contact with marine mammals, and
increase available spill-response time.

Terrestrial Mammals. This alternative would provide the largest deferral area and would be in the form
of a corridor on the shoreward margin of the proposed lease-sale area. The primary benefit of this corridor
is that it would move sources of potential adverse effects further away from important coastal habitats. The
increased distance between offshore development and coastal habitats would conceivably decrease the
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percent chance of spilled oil contacting coastal habitats, increase weathering of spilled oil prior to contact
coastal habitats, and increase available spill-response time.

Vegetation and Wetlands. This alternative would have similar impacts on vegetation and wetlands as the
Proposed Action, because there is no difference in the activities proposed onshore. See section 1VV.C.1.j(1)
for more details on the impact analysis.

Economy. The economic effects of Alternative 111 would be the same as Alternative | (Proposed Action).
For purposes of economic analysis, we assume that the full exploration and development scenario for each
of the deferral alternatives would occur as for Alternative I. That is, the OCS activity would take place in a
different area and be the same for each deferral alternative as for Alternative I.

Subsistence-Harvest Patterns. No exploration or production activities would occur in the deferral area,
potentially reducing sources for chronic noise and disturbance impacts on subsistence resources,
subsistence whaling, and other marine mammal hunting. Because potential launch points for oil spills
would move seaward, increasing the time for spilled oil to weather, the time to mount oil-spill response,
and potentially reducing contact and impact, effects on subsistence-harvest patterns are expected to be
reduced. Resources in this area still could be affected by a large oil spill that occurred elsewhere in the sale
area, and pipeline routes from further offshore areas still would cross deferred areas.

Sociocultural Systems. The overall effects of the alternative including those from oil spills would be
approximately the same for other components of sociocultural systems described in Table IV.C-2. The
reduction of effects for these components would marginally reduce but would not substantially alter the
overall effects to sociocultural systems.

Archaeological Resources. The potential effects of Alternative I11 on archaeological resources are
essentially the same as discussed for Alternative | (Proposed Action), except that areas of possible potential
will be removed in the deferrals. More potential effects could occur onshore as opposed to offshore, and in
the development phase rather than the exploration phase, because of possible oil-spill-cleanup activities.
Prehistoric and historic resources both onshore and offshore will be identified by archaeological surveys
and avoided or mitigated.

Land Use Plans and Coastal Management Program. Effects to land use plans and coastal management
programs are essentially the same for each alternative.

Environmental Justice. Sale-specific Environmental Justice effects would derive from potential noise,
disturbance, and oil-spill effects on subsistence resources, subsistence-harvest patterns, and sociocultural
systems. Noise, disturbance, and oil-spill effects under Alternative 111 are expected to be reduced from
those described for Alternative | (Proposed Action). The only substantial source of potential
Environmental Justice-related effects to coastal subsistence-oriented communities on the Alaskan Chukchi
Sea coastline would occur in the event of a large oil spill, which could affect subsistence resources. Such
effects would represent disproportionate high adverse effects to Alaskan Natives in Chukchi Sea coastal
communities—and would be considered significant Environmental Justice impacts. Potential adverse
effects are expected to be mitigated substantially, though not eliminated.

11.C.4. Alternative IV — Corridor Il Deferral (Agency-Preferred Alternative).

This alternative was developed from the recommendations in the NMFS 1987 Biological Opinion for the
Chukchi Sea. The Biological Opinion recommended that:

Either (1) the lease blocks within 25 miles of the nearshore lead system should be deferred from the lease
sale (for example see the Coastal Deferral Alternative VI [USDOI, MMS, 1987a] for Lease Sale 109 and
the Barrow Deferral Area identified by MMS during consultation for Lease Sale 97) or, (2) “if these blocks
are leased, development and production activities should not be approved unless and until further
consultation results in a no jeopardy opinion.”

As shown in Map 3, the deferral area identified by NMFS will result in an area comprising approximately
795 whole or partial blocks. Much of the area described by NMFS is landward of the Sale 193 program
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area. The deferred area under Alternative IV (Corridor 11 Deferral) is a subset of the deferred area under
Alternative Il (Corridor | Deferral).

11.C.4.a. Summary of Impacts.

The following summarizes the detailed impact analyses found in Section 1VV.C.3. This summary is limited
to the impact of a typical Proposed Action with the Alternative 111 Corridor Il Deferral. The impact
analysis assumes that the standard lease stipulations, ITL’s, and standard seismic survey stipulations are in
place.

Water Quality. As the scenario remains the same for Alternatives I, 111, and 1V, the actions and sources of
water quality degradation do not change but are only sited elsewhere. The deferral areas may avoid
localized discharges to marine waters; however, the removal of the deferred lease blocks would not
significantly affect the marine water quality either negatively or beneficially. Compliant postlease
activities do not pose a significant degree of risk to water quality (Sec. 1VV.C.1.a). While the selection of
this alternative decreases the opportunity of discovering a commercial field, the resources in this area still
could be affected by a large oil spill that may occur elsewhere in the sale area.

Air Quality. Alternative IV would lower potential air quality impacts to the adjacent onshore area more
than Alternative | but not as much as under Alternative I1l. Tracts available for leasing are nearer the shore
than under Alternative 11, but not as close as under Alternative I. The difference in air quality impact,
however, would be negligible.

Lower-Trophic-Level Organisms. The main effects on lower trophic-level organisms would be related to
possible summer exploration discharges on nearshore tracts, to possible production discharges during the
winter over the life of the field, to benthic disturbance during the assumed burial of several hundred miles
of production pipelines, and to oil spills that could contact the coastline (Sec. 1V.C.1.c). The deferral of
795 whole or partial blocks near the coast would reduce mainly the effect of possible discharges on
nearshore tracts; the other effects would stay about the same. Overall, the effects of Alternative 1V on
these organisms still would be local but moderate, as stated for Alternative I in Section 1V.C.1.c.

Fish Resources. This alternative has a smaller deferral area than Alternative I11. The deferral area would
be in the form of a corridor on the shoreward margin of the proposed lease sale area. The primary benefit
of this corridor is that it would move sources of potential adverse effects further away from important fish
habitats. The increased distance between offshore development and coastal fish habitats also would
conceivably decrease the percent chance of spilled oil contacting fish resources, increase weathering of
spilled oil prior to contacting fish resources, and increase available spill-response time. This alternative
would provide the same types of net resource benefits as Alternative 111, but at a reduced level.

Essential Fish Habitat. As explained under the analysis for Alternative 111 (Sec. 1V.B.3.e), a deferral
would provide more protection for coastal and marine fish habitat by moving drilling and construction
noise disturbances and water quality impacts (exploration and production platform discharges, turbidity)
further away from the Chukchi Sea coastline. The primary benefit of the deferral of Corridor 11 under
Alternative IV is that it would move sources of potential adverse effects further away from important fish
habitats. The increased distance between offshore development and coastal fish habitats also would
conceivably decrease the percent chance of spilled oil contacting nearshore fish habitats, increase
weathering of spilled oil prior to contact, and increase available spill-response time.

Threatened and Endangered Species.

Threatened and Endangered Marine Mammals. The assessment of this alternative is essentially
identical to the assessment for Alternative |11 (Corridor | Deferral). This alternative also would preclude
the development, production, and abandonment of oil and gas activities in the lease blocks within Corridor
I1, thereby reducing (but not a much as Alternative I11) potential conflicts between migrating bowhead
whale populations, bowhead whale subsistence hunters, and offshore oil and gas operations. Seismic
surveys (if permitted by the MMS, per 30 CFR Part 251 — Geological and Geophysical Explorations of the
Outer Continental Shelf) for the exploration of oil and gas resources in the Chukchi Sea Proposed Action
Area would be allowed to continue within the corridor.
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Differences in noise and oil-spill effects to bowhead whales from this deferral compared to Alternative |
(Proposed Action) and Alternative I11 (Corridor | Deferral) are difficult to quantify, but qualitatively can be
described. While the selection of this alternative decreases the opportunity of discovering a commercial
field and the number of oil-spill launch sites, the resources in and adjacent to this area still could be
adversely affected by a large oil spill originating from a production site and/or pipeline located elsewhere
in the sale area. Therefore, the impacts of oil spills and industrial noise on threatened and endangered
marine mammals, as described and analyzed in Section 1V.C.1.f(1) apply.

The deletion of this area from the lease sale would move sources of industrial noise and sources of crude oil
further offshore and away from the spring lead system, thus somewhat reducing the likelihood of spring
bowhead whale encounters with industrial noise. It would not, however, substantially reduce the chance of
crude oil contacting the spring-migratory route because: (1) pipelines constructed through the spring-
migratory route to transport oil to shore-based processing facilities could leak; and (2) oil-spill-trajectory
models indicate that depending on the volume of oil spilled and oceanographic and weather conditions, oil
spilled outside Corridor Il could be transported into the spring-migratory route. However, because this
alternative reduces the number of potential oil-spill launch sites and their locations are farther away from
the spring-migratory route, any spill that would occur would conceivably take longer to reach and enter the
spring-migratory route, thus allowing more time to respond to the spill (but not as much response time
afforded by Alternative 11, Corridor | Deferral). Because fall-migrating bowhead whales are not expected
to use the deferred area, fall bowhead encounters with oil and gas-related industrial noise and oil spills
would be the same as for Alternative | (Proposed Action).

Implementing existing MMS mitigation measures, which include Standard Stipulations and Information to
Lessees, as identified in previous EIS’s and EA’s (USDOI, MMS, 1990, 2003a, 2006a), in concert with the
conservation recommendations in the NMFS Arctic Region Biological Opinion (dated June 16, 2006),
would provide the necessary protection to prevent and/or minimize adverse environmental impacts on the
bowhead whale.

Threatened and Endangered Birds. Despite a deferral, this alternative could present new (but potentially
fewer than Alternative 1) sources of disturbance, collision hazards, and oil/toxic pollution that could result
in the taking of threatened Steller’s and spectacled eiders. These activities remain likely to adversely affect
Steller’s and spectacled eiders. Similarly, this alternative could present new, but potentially fewer, sources
of disturbance and oil/toxic pollution that could result in the taking of Kittlitz’s murrelet, a candidate
species.

This alternative could also present new activities that could result in the physical modification of seafloor
habitats and decrease use of the Ledyard Bay Critical Habitat Area by molting spectacled eiders. Under
this alternative, these activities are less likely to adversely modify the Ledyard Bay Critical Habitat Area
compared to Alternative 1.

Marine and Coastal Birds. This alternative has a smaller deferral area than Alternative 11l. The deferral
area would be in the form of a corridor on the shoreward margin of the proposed lease-sale area. The
primary benefit of this corridor is that it would move sources of potential adverse effects farther away from
important bird habitats. The increased distance between offshore development and coastal bird habitats
also would conceivably decrease the percent chance of spilled oil contacting bird habitats, increase
weathering of spilled oil prior to contact, and increase available spill-response time. This alternative would
provide the same types of net resource benefits as Alternative 111, but at a reduced level.

Other Marine Mammals. Alternative IV would provide a deferral area smaller than Alternative 111 and
provide greater net resource benefits to marine mammals than Alternative 1. This deferral area would be in
the form of a corridor on the shoreward margin of the proposed sale area. The primary benefit of this
corridor is that it would move sources of potential adverse effects further away from important coastal
habitats. However, because of the lack of data on marine mammal distributions and habitat use in offshore
areas of the Chukchi Sea, it is uncertain what the level of effects would be in offshore areas. The increased
distance between offshore development and coastal habitats also could slightly decrease the percent chance
of spilled oil contacting marine mammals, increase weathering of spilled oil prior to contact coastal
habitats, and increase available spill-response time.
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Terrestrial Mammals. This alternative would provide a deferral area smaller than Alternative 111 and
would be in the form of a corridor on the shoreward margin of the proposed sale area. The primary benefit
of this corridor is that it would move sources of potential adverse effects further away from important
coastal habitats. The increased distance between offshore development and coastal habitats would slightly
decrease the percent chance of spilled oil occurring and contacting terrestrial mammals and associated
habitat, increase weathering of spilled oil prior to contacting terrestrial mammals and associated habitat,
and increase available spill-response time.

Vegetation and Wetlands. This alternative would have similar impacts on vegetation and wetlands as
Alternative | (Proposed Action), because there is no difference in the activities proposed onshore. See
section 1V.C.1.j(1) for more details on the impact analysis.

Economy. The economic effects of Alternative 1V would be the same as for Alternative I. For purposes of
economic analysis, we assume that the full exploration and development scenario for each of the deferral
alternatives would occur as for Alternative 1. That is, the OCS activity would take place in a different area
and be the same for each deferral alternative as for Alternative I.

Subsistence-Harvest Patterns. No exploration or production activities would occur in the deferral area,
potentially reducing sources for chronic noise and disturbance impacts on subsistence resources,
subsistence whaling, and other marine mammal hunting. Because potential launch points for oil spills
would move seaward, increasing the time for spilled oil to weather, the time to mount oil-spill response,
and potentially reducing contact and impact, effects on subsistence-harvest patterns are expected to be
reduced. Resources in this area still could be affected by a large oil spill that occurred elsewhere in the sale
area, and pipeline routes from further offshore areas would still cross deferred areas. Reductions in noise,
disturbance, and oil-spill effects from this deferral would provide the same types of resource benefits as
described in Alternative 111 but at a reduced level, because the area deferred is smaller.

Sociocultural Systems. The overall effects of the alternative including those from oil spills would be
approximately the same for other components of sociocultural systems described in Table IV.C-2. The
reduction of effects for these components would marginally reduce but would not substantially alter the
overall effects to sociocultural systems.

Archaeological Resources. The potential effects of Alternative IV for Sale 193 on archaeological
resources are essentially the same as discussed for Alternative | (Proposed Action), except that areas of
possible potential will be removed in the deferrals. More potential effects could occur onshore as opposed
to offshore, and in the development phase rather than the exploration phase, because of possible oil-spill-
cleanup activities. Prehistoric and historic resources both onshore and offshore will be identified by
archaeological surveys and avoided or mitigated.

Land Use Plans and Coastal Management Program. The effects to land use plans and coastal
management programs are essentially the same for each alternative.

Environmental Justice. Sale-specific Environmental Justice effects would derive from potential noise,
disturbance, and oil-spill effects on subsistence resources, subsistence-harvest patterns, and sociocultural
systems. Noise, disturbance, and oil-spill effects under Alternative IV (Corridor 11 Deferral) are expected to
be reduced from those described for Alternative | (Proposed Action). Effects reductions from this deferral
would provide the same types of resource benefits as described in Alternative I11 but at a reduced level,
because the area deferred is smaller. The only substantial source of potential Environmental Justice-related
effects to coastal subsistence oriented communities on the Alaskan coastline would occur in the event of a
large oil spill, which could affect subsistence resources. Such effects would represent disproportionate
high adverse effects to Alaskan Natives in Chukchi Sea coastal communities and would be considered
significant Environmental Justice impacts. Potential adverse effects are expected to be mitigated
substantially, though not eliminated.
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I11.A. Physical Environment

I11.A.1. Quaternary Geology.

I11.A.l.a. Coastal Physiography. The physiography of the Chukchi Sea shoreline is the result of several
episodes of rising and falling sea levels and related marine-dominated, river-dominated, and ice-dominated
processes acting on the coast. The major west-trending Foothills and Coastal Plain physiographic
provinces that front the Brooks Range intersect the northeast-trending Chukchi coastline and influence the
coastal profile as a function of the nature of the rocks exposed at the shoreline. The southern Foothills are
composed predominantly of erosion-resistant Paleozoic and Mesozoic metamorphic rocks, and the northern
Foothills are formed of less-deformed Cretaceous shales and sandstones. The Coastal Plain is composed of
silt and decreases in relief to the north, away from the Foothills. The southern part of the Coastal Plain
consists of a relatively thin blanket of silt that overlies Cretaceous bedrock but thickens considerably
northward toward the Beaufort coast.

Hartwell (1973) devised physiographic classifications for the Northwestern Alaska coast from Point Hope
to Point Barrow. One is based on the relief and composition of the rocks that make up the coast; the other
is based on processes sculpting the coast.

I11.A.1.a(1) Features and Vertical Relief. This classification divides the coast into four geographic
regions based on the presence of similar coastal features and their vertical relief (Fig. 111.A-1).

I11.A.1.a.(1)a) Southern Foothills. The shoreline is characterized by steep sea cliffs, up to 260 meters
(m) at Cape Lisburne, formed in Paleozoic bedrock of the Lisburne Hills. They are generally fronted by
narrow beaches. At Point Hope, nearly continuous sand-and-gravel barrier islands outline the broad
Kukpuk River Delta.

111.A.1.a(2)b) Northern Foothills. Like the southern Foothills region, the shore is characterized
by sea cliffs. Here the cliffs are lower (75 m maximum) because of the erosion of less-resistant
Cretaceous bedrock. No offshore barrier islands or large river outlets are present along this segment
of coastline.

111.A.1.a(3)c) Foothills Silt Surface of the Coastal Plain. Nearly continuous sea-cliff exposures
of Cretaceous bedrock with relief of 4-14 m characterize this region. The northern part of this
region is fronted by nearly unbroken barrier islands with less than (<) 3 m of relief. These islands
enclose the shallow Kasegaluk Lagoon, which is as wide as 7.2 kilometers (km).

I111.A.1.a(4)d) Coastal Plain West of Point Barrow. This region is characterized by nearly continuous
sea cliffs up to 12 m high cut into perennially frozen ice-rich sediments. Near Icy Cape and Point Franklin
offshore barrier islands front the coast, enclosing shallow lagoons. Elsewhere the cliffs are abutted by
narrow beaches.

I11.A.1.a(5) Primary and Secondary Coasts. Hartwell (1973) further categorizes the coastline into two
main coastal classes: primary coasts, shaped largely by terrestrial processes; and secondary coasts, shaped
largely by marine processes. Each of these two classes is divided into two types, based on whether it is
predominantly influenced by erosion or deposition (Fig. I11.A-1).

I11.A.1.a(5)a). Primary Coasts. Land erosional coasts (L) are shaped by subaerial erosion and are
partially drowned by rising sea level. They are characterized by a nearly straight coastline with steep sea
cliffs formed in bedrock. Relief on these cliffs may be well over 100 m. In some places, the cliffs are
fronted by barrier deposits and protected from the open ocean. River dominated coasts (R) are formed by
river discharge at the shoreline consisting of fluvial-deltaic deposits and multiple braided river channels
with steep banks. Dune fields are present on some deltas where sedimentary deposits are not vegetated.
Some segments of this type of coast are fronted by nearshore barrier islands, and relief is generally <5 m.

I11.A.1.a(5)b) Secondary Coasts. Wave-erosional coasts (W), which are directly exposed to open ocean,
are rare (Fig. I11.A-1). They are characterized by sea cliffs, generally <1 m high, cut into perennially frozen

-1



OCS EIS/EA MMS 2007-026 MAY 2007

bedrock and ice-rich sediments. The cliffs are undergoing active erosion or are in near-equilibrium
condition and may have a narrow beach at their base. A marine depositional coast (M) is similar to wave-
erosion coasts (W) in that the coasts are eroded by waves and currents, but marine deposition is more
evident here. These are fronted by barrier islands and spits that generally follow the coastal trend but are
separated from the mainland by a relatively narrow body of water (<5 km). The barrier islands protect the
coast from the ice, waves, and currents of the open ocean. Spits are common and partially deflect river
courses where they meet the coast. Relief on these coasts generally is <5 m.

I11.A.1.b. Bathymetry.

The Chukchi Sea Planning Area is located in the Arctic Ocean northwest of the Alaska Arctic coast (Map
4). The offshore area lies within a broad, low-relief continental shelf that is gently inclined to the north.
The bathymetry is influenced by the underlying bedrock and by sedimentation, modified by the effects of
lower sea-level stands in the Pleistocene and Holocene. The entire shelf has been episodically subaerially
exposed forming a large low plain, the Bering Land Bridge, connecting northeast Russia and Alaska.

The range of water depths in the Sale Area ranges from 95 feet (ft [30 m]) to approximately 9800 ft (3,000
m). Approximately 80% of the shelf lies between the 95- and 200 ft (30-60 m) isobaths (Grantz et al.,
1982). Bathymetric highs within or contiguous to the Sale 193 area are: (1) the western flank of Hanna
Shoal; (2) Herald Shoal; (3) a spitlike shoal defined by the 30-m isobath northwest of Point Hope; and (4)
Blossom Shoals (Map 4). Nearshore areas that are shallower than 40 m exhibit complex bathymetry
characterized by ridges and troughs (Map 4). Deeper water areas are restricted to the northeast planning
are and thee subsea valleys that impinge on the shelf from the continental slope. Two unnamed subsea
valleys dissect the shelf in the northwestern and northeastern parts of the Sale 193 area. The continental
slope and head of the large Barrow Sea Valley occupy the extreme northeastern part of the planning area
where maximum water depths of around 3,000 m are attained.

I11.A.1.c. Past Sea Levels.

The sea level of the Chukchi Sea has shown wide fluctuations in the late Pleistocene and Holocene.

Studies have shown along the Chukchi coast the existence of late Pleistocene age marine features and
paleo-shorelines up to 10 m above present sea level (Brigham-Grette and Hopkins, 1995), which date from
the last interglacial period (Fig. I11.A-2) with an average age of around 70,000 years before present (B.P.).
Accompanying this higher sea-level stand is evidence that the sea was warmer than today, that ice did not
exist south of the Bering Strait, and the Arctic Ocean probably had only seasonal ice cover. Spruce pollen
found in sediment indicates that these trees were present at the shores of western Alaska along the Chukchi
coast and the coast of the Beaufort Sea at this time (Brigham-Grette and Hopkins, 1995); they are now only
found south of the continental divide in the Brooks Range nearly 800 km away.

Subsequently, as glaciers advanced around the world during the last glacial maximum about 20,000 years
B.P., sea level dropped to approximately 120 m below modern sea level (bsl) (Clark and Mix, 2002). This
lowered sea level subaerially exposed the Bering Strait and the entire Chukchi seafloor forming the Bering
Land Bridge (Hopkins, 1967). The Chukchi Sea coast and exposed Bering Land bridge areas were ice free
at this time, as no evidence exists for glaciers north of Kotzebue Sound or on the shelf . Phillips (1991)
discovered peat in sediments from a core taken from the Chukchi Sea in a water depth of 46 m and 4.6 m
below the seafloor that dated to approximately 11,330 years B.P.; therefore, sea level was at least -50.6 m
at that time.

A recent study of the rates of sea-level rise since the beginning of the Holocene (Darigo, et al., 2007) in the
nearby Beaufort Sea shows:

(1) at about 11,000 years ago, sea level was at or below about 50 m bsl;

(2) after 10,500 years B.P., sea level had risen to at least 50 m bsl and flooded the Bering Strait;
(3) between 9,000 and 7,500 years B.P., sea level rose rapidly from about 44 m bsl to 18-16 m bsl,
a rate of about 1.8 centimeters (cm) per year;

(4) sea level was about 12 m bsl by 6,000 years B.P. and reached near modern levels (within 2 m
bsl) by 5,000 years B.P.; and
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(5) the rates of sea level rise between 7,500 and 4,500 years B.P., at 0.3 to 0.6 cm per year, were
more than ten times the present rate of 0.3 millimeters (mm) per year.

I11.A.1.d. Seafloor Geology.

111.A.1.d(1) Bedrock Outcrops. During Pleistocene low sea-level stillstands, a large portion of the
Chukchi shelf was subaerially exposed (Hopkins, 1967). Over large parts of the planning area, the seafloor
is barren of significant sediment cover. The seafloor bedrock subcrops occur in two belts—one that trends
northwest and overlies the Herald arch, the Fold and Thrust belt (Fig. 111.A-3), and the southern part of the
Chukchi platform; and another that is wider and trends northeast, parallel to the coast. In the central part of
the planning area, folded Late Cretaceous to Tertiary strata may compose the bedrock subcrops (Thurston
and Theiss, 1987).

The majority of the bedrock at the seafloor in the planning area, however, is composed of Lower
Cretaceous strata in the Fold and Thrust belt and the Colville basin (Fig. l11.A-3). Mesozoic and possibly
some Paleozoic bedrock lie at or near the seafloor along the crest of the Herald arch along the southwest
margin of the subcrop belt (Grantz et al., 1982).

111.A.1.d(2) Quaternary Sediments. Quaternary sediment cover is thin, generally 2-10 m, across most of
the central Chukchi shelf (Grantz et al., 1982). The thickest Pleistocene deposits are found in the North
Chukchi basin, where they may exceed 30 m in thickness. In addition, throughout the northern part of the
planning area, Pleistocene and Holocene paleochannel-fill attains thicknesses locally exceeding 30 m (Figs.
I11.A-3, II1.LA-4, and 111.A-5). Offshore from Wainwright, more than 24 m of Pleistocene or Holocene
sediments fill the offshore extension of the Kuk River channel (Phillips and Reiss, 1984). Phillips and
Reiss (1984) also documented the occurrence of up to 12 m of possible Holocene sediment within the
sandbanks of the Blossom Shoals off Icy Cape.

111.A.1.d(3) Surficial Sediments. McManus, Kelly, and Creager (1969) classified and mapped sediments
mantling the seafloor on the basis of grain characteristics and depositional processes. The distributions of
clay, silt, sand, and gravel in the surficial sediments is shown in Figure II1.A-1. Silt and clay mantle most
of the Chukchi shelf and are considered to be modern sediment derived from the Yukon and other rivers
that has been carried north by the Alaska Coastal Current (McManus, Kelly, and Creager, 1969). These
sediments generally are poorly sorted, homogeneous, and exhibit an absence of layering due to bioturbation
(Fig. l11.A-1, environments G, H, and K). The highest concentrations of silt and clay are found west of
Cape Lisburne and in the central Chukchi shelf.

The surface distribution of sand in the planning area is shown in Figure I11.A-1. The highest sand
concentrations typically occur along the course of the northeastward-flowing Alaska Coastal Current and
over the shoals. Modern sand deposits off Point Hope are shaped by currents into asymmetric bedforms
and are considered by McManus, Kelly, and Creager (1969) to have been derived from the nearby sea cliffs
(Fig. I11.A-1, environment F). Many of the areas of high sand concentration correspond to areas of
asymmetric bedforms (Fig. I11.A-1). Some of the concentrations of sand over the shoals and along the
coast may be residual or relict (McManus, Kelly, and Creager, 1969) (Fig. I11.A-1).

The highest gravel concentrations occur on the Herald Shoal and along coast, particularly north of the
Lisburne Peninsula (Fig. I11.A-1, environments I, J, and L). The high gravel content of surface sediments
adjacent to the coast and on the Herald and Hanna shoals reflects residual or relict sediments. North of the
Lisburne Peninsula, the relict sand and gravel are believed to be winnowed, submerged shoreline deposits
(McManus, Kelly, and Creager, 1969). On the Hanna Shoal, the sediments are considered to be lag
deposits by the winnowing of the fine fraction by currents after they are resuspended by ice gouging of the
seafloor (Toimil and Grantz, 1976).

Phillips (1986a) reports gravel actively shaped into bedforms west of Cape Lisburne in 49 m of water. He
speculates that these bedforms are shaped predominantly by storm-surge and wave action but cannot offer
periodicity of events of the magnitude large enough to affect gravel at these depths.

111.A.1.d(4) Migrating Bedforms. Asymmetric bedform features occur in the Chukchi Sea Planning Area
in water depths ranging from <15 m to approximately 65 m and at distances of up to 160 km from the
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coastline (Fig. I11.A-3). Because of the asymmetric profile of the bedforms, it is assumed that they are
actively migrating in the direction of their steep face (Thurston and Theiss, 1987).

In the southeastern part of the planning area, small, asymmetric sand waves trending generally parallel to
the shoreline are found in water depths <15 m (Grantz et al., 1982). These bedforms probably are
intermittently activated by currents and waves associated with storm events and apparently are unaffected
by the northward-flowing Alaska Coastal Current, which passes farther west.

Larger shore-parallel shoals in water depths between about 6 and 21 m generally occur off the capes.
Grantz et al. (1982) believe that asymmetric bedforms as high as 3 m on these shoals reflect northeastward
sediment transport by the Alaska Coastal Current. Northwardly migrating sandwaves between Wainwright
and Peard Bay have been documented by Phillips et al. (1982).

Phillips and Reiss (1984) have mapped a group of features termed the Blossom Shoals north of Icy Cape
and have concluded that they are formed in a complex hydrodynamic regime that produces northeastwardly
migrating sand waves in the southern part of the shoals and westwardly migrating sand waves in the
northern part. The sand waves in the southern part of Blossom Shoals appear to migrate in response to the
northeastwardly flowing Alaska Coastal Current, whereas the sand waves in the northern part of the shoals
migrate under the influence of a westwardly flowing countercurrent, or eddy, off the main Alaska Coastal
Current.

The sand from Blossom Shoals is carried along the course of the Alaska Coastal Current and is deposited in
a shore-parallel sand field near the head of Barrow Sea Valley (Fig. 111.A-3, west of Wainwright). This
sand field contains northeastwardly migrating bedforms in water depths ranging from 8-20 m.

Bedforms offshore from Point Hope occur in water depths of 90 m and exhibit wave heights >6 m and
wavelengths of nearly 1.5 km. These bedforms are asymmetric to the south, suggesting southward
migration. However, because sediment transport off the Lisburne Peninsula generally is believed to be
influenced predominantly by the northeastward-flowing Alaska Coastal Current, the southward asymmetry
of the bedforms is anomalous (Thurston and Theiss, 1987). These bedforms may be the result of a local
eddy or countercurrent associated with the main Alaska Coastal Current, which causes a southerly
backflow through this area. Alternatively, these features might have formed in a southern extension of a
seasonal, southward flow regime that has been observed in the winter around Cape Lisburne (Coachman
and Aagaard, 1981).

An additional area of asymmetric bedforms occurs on the central shelf (Fig. 111.A-3) northwest of the
bedrock outcrop belt. The U.S. Geological Survey (USGS) seismic data show sand waves in water depths
greater than (>) 50 m, with wavelengths of approximately 600 m and wave heights of approximately 3 m
(Thurston and Theiss, 1987). These features are located farther offshore than any other previously reported
seafloor bedforms in the Chukchi Sea Planning Area.

I11.A.1.d(5) Ice Gouging. The arctic ice pack covers the Chukchi shelf 7-10 months each year. In the
planning area, grounded sea ice produces nearly ubiquitous but variable (in terms of density, morphology,
and orientation) ice gouging of the seafloor (Fig. I11.A-6).

Ice gouges are linear to curvilinear furrows produced by the dragging of an ice keel along the sea bottom.
Gouges may be many kilometers long, 1-4 m deep, and tens of meters wide. The morphology of individual
gouges depends on factors such as the shape of the ice keel, the type and thickness of the seafloor sediment,
the type of driving force on the ice, and the relative age of the feature.

Multi-keeled pressure ridges produce numerous parallel gouges. Tabular ice bodies may produce broad,
flat, and shallow ice gouges. lIce gouges in a hard bottom exhibit a rough and irregular appearance on
sidescan-sonograph records (Toimil, 1978). Gouges in soft, unconsolidated sediments appear smooth on
sonographs and are usually modified by wave and current action.

The distribution and density of ice gouging in the Chukchi Sea were evaluated by Toimil (1978) on the
basis of nearly 9,600 track-line kilometers of sidescan sonar and fathometer data. Generally, ice-gouge
density increases with latitude and seafloor angle but decreases with increasing water depth. Toimil also
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observed that certain ice-gouge characteristics generally were restricted to specific water-depth intervals
(Fig. I11.A-6). Gouges in water depths <35 m tend to be wider, deeper, larger, and more linear, and have a
lower density than those in shallower water. lce gouging is most pervasive along the eastern flank of the
Barrow Sea Valley and northeast flank of Hanna Shoal (Fig. 111.A-6). Toimil and Grantz (1976)
investigated a bergfield at Hanna Shoal and determined that ice gouging has modified the texture of the
sedimentary substrate by disturbing and resuspending the finer fraction. Winnowing leaves the coarser
fraction as a lag deposit. Similar lag deposits have been reported on the Herald Shoal by McManus, Kelly,
and Creager et al. (1969).

The relative age of ice gouging is determined from the superposition of gouges and recent sedimentary
structures. Toimil (1978) identified “fresh-looking™ ice gouges (current ripples adjacent to but not within
the gouges) in 43 m of water and considered these to be the deepest water modern gouges in the Chukchi
Sea. However, in the northern part of the planning area, ice gouges that appear to be recent (based on the
sharpness and depth of furrows) are found in 49 m of water.

Ice gouge trends show no preferred regional orientations. This may be because of the variable wind
patterns and complex current circulation on the shelf. Locally, gouging is roughly parallel to bathymetric
contours, especially in areas of steep slope gradient and on the northwest side of shoals on the inner shelf.
Gouge trends become more scattered with distance from the coast.

I11.A.1.e. Subseafloor Geology.

I11.A.1.e(1) Shallow Gas. Areas of acoustic anomalies typical of interstitial or free gas at shallow depths
(<330 m) have been mapped from high-resolution seismic reflection data by Grantz et al. (1982) and
Thurston and Theiss (1987) (Fig. 111.A-3). Water column anomalies, probably representing gas rising from
the sea floor, have been noted on some industry site-survey data in areas of subsurface acoustic anomalies
(Thurston, 2007).

In the northern part of the planning area and east-central shelf, acoustic “turbidity” or “wipe-out” zones are
found in paleochannels of Pleistocene age. These anomalies might be due to the presence of unconfined
shallow gas of biogenic origin. No acoustic anomalies identified on high-resolution profiles were
recognizable on multi-channel seismic-reflection profiles through the same location (Thurston and Theiss,
1987).

In the North Chukchi basin, acoustic anomalies have been identified on seismic-reflection profiles within
possible Tertiary strata. The anomalies typically are characterized by acoustic “wipe-outs,” or zones of
attenuated seismic signal, which commonly exhibit “pull-down” of reflections at their margins. These
anomalies may represent the presence of either biogenic or thermogenic gas. Depending on the depth, the
presence or absence of an effective seal, and the trapping mechanism, some accumulations could be
overpressured.

Acoustic anomalies mapped in shallow Cretaceous strata are not as well defined on seismic-reflection
profiles as those found in younger strata. In the belt of Cretaceous bedrock that lies between the Tertiary
pinch-out lines of the North Chukchi and Northern Hope basins (Fig. 111.A-3), the acoustic anomalies often
are manifested as amplitude-enhanced reflections (bright-spots). These features possibly are caused by the
entrapment of gas in a porous unit below a shallow sealing layer. The gas reduces the velocity of the
porous layer and enhances the acoustic impedance at the interface between the gas-bearing and sealing
layers. Some anomalies in this area exhibit acoustic “turbidity” or “wipe-out” similar to features seen on
profiles through younger strata in areas to the north and south (Thurston and Theiss, 1987).

Anomalies identified within Cretaceous rocks in the subcrop belt, although less well-defined and abundant
than those in younger strata, probably are more likely to represent shallow thermogenic gas. Support for
this speculation is provided by the presence of large accumulations of thermogenic gas in correlative
Cretaceous rocks onshore in the National Petroleum Reserve-Alaska (NPR-A). Offshore, this gas may be
trapped near the seafloor in dipping strata sealed by Quaternary sediments, in the apexes of anticlines, or
adjacent to faults.
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I11.A.1.e(2) Buried Channels. Buried channels are abundant in the central and northern parts of the
planning area (Figs. I11.A-3, I1l.A-4 and 111.A-5). They form in crosscutting, generally north-trending,
drainage complexes and are probably early Pleistocene to Holocene in age. Many events are represented
by channels cut into Late Cretaceous bedrock and into all successive lavers of overlying Pleistocene and
Holocene sediments (Thurston and Theiss, 1987). Analysis of high-resolution seismic data from industry
site surveys conducted in the late 1980°s and early 1990’s (Fig. 111.A-4) show at least three episodes of
channeling (Thurston, 2007). Although older channel complexes are harder to distinguish because they are
obscured by overlying younger ones, depths to the center of the oldest channels are as deep as 90-130 m
bsl, while overlying channels are generally 70-75 m bsl, and the youngest channels have bases that are
generally 55-65 m bsl. These different channel episodes and their channel bottom depths probably
represent erosional baselines for different lower sea-level stands. In situ peat deposits found in 46 m of
water in the Chukchi Sea dated to 11,330 years B.P. (Phillips, 1991), along with evidence that buried
terrestrial features such as channels and lagoons in waters <20 m in the Beaufort Sea are <9,000 years old
(Diargo, et al, 2007), strengthen the possibility that the buried channels are features of the last glacial
maximum drowned and modified by subsequent rising sea levels.

I11.A.1.e(3) Permafrost. The distribution and occurrence of permafrost along the coast of the Chukchi
Sea is sparse or non existent. In the Sale 193 area, the presence and distribution of subsea permafrost is
largely unknown (Grantz et al., 1982; Thurston and Theiss, 1987). Subsea permafrost is not yet recognized
in most seismic data from the Chukchi Sea (Sellman and Hopkins, 1984). Rogers and Morack (1982)
recognized ice-bonded material from seismic data collected in 5 m of water north of Icy Cape. Subzero
temperatures observed in shallow, nearshore boreholes indicate that ice-bearing subsea permafrost becomes
thin or absent at approximately 1 km offshore (Osterkamp and Harrison, 1982).

The presence of extensive subsea permafrost on the Beaufort shelf (Craig et al., 1985) suggests that some
subsea permafrost may exist along the northwest coast of Alaska. However, no anomalous near-surface
seismic velocities that would indicate the presence of ice-bonded sediments have been reported. The near-
surface consolidated rock present throughout much of the Chukchi shelf may have inhibited development
of permafrost during lowered sea level (Grantz et al., 1982). Another explanation for the apparent lack of
relict permafrost offshore is that it was melted by the relatively warm currents moving north from the
Bering Sea.

111.A.1.e(4) Earthquakes. Only a very few earthquakes have occurred in historic times in the planning
area (Thurston and Theiss, 1987: Fig. 69). The Chukchi Sea Planning Area shows some faults that offset
the seafloor (Thurston and Theiss, 1987) and may indicate recent faulting in the southwestern part of the
planning area near the Herald arch and in the central part of the planning area (Fig. I11.A-3).

I11.A.2. Climate and Meteorology.

The Chukchi Sea is a sub-Arctic (high-latitude) marine region situated off the northwestern coast of
Alaska. The region is characterized by moderate winds, cold temperatures during the winter, cool
temperatures in the summer, and little annual precipitation. Table 111.A-1 summarizes climate data from
four coastal communities located along the Chukchi Sea coast.

Weather patterns in the region are strongly influenced by climate variability termed the Arctic Oscillation
(AO) (Thompson and Wallace, 1998). This phenomenon is 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 the 1970’s,
the AO has tended to stay in the positive phase, causing lower than normal Arctic air pressure and higher
than normal temperatures.

I11.A.2.a. Air Temperature.

The region is dominated by subfreezing temperatures for most of the year, and the Chukchi Sea is almost
totally ice covered from early December to mid-May. Winter mean air temperatures range between 0
degrees Fahrenheit (°F) and -22 °F, while extremes of -50 °F and below have been recorded. During the
winter, winds can be severe and prolonged, leading to extreme ice pressures and dangerous wind-chill
conditions for personnel.
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A brief warm and snow-free season follows in June, July, and August. Summer air temperatures average
from 35-42 °F, with highs in the mid-70’s °F. At the height of summer (mid-September), the Chukchi is
normally 80% free of ice (Mulherin, Sodhi, and Smallidge, 1994). The summer melt pattern primarily is
influenced by the influx of warmer water from the Bering Sea. Breakup initiates in the eastern portion of
the Chukchi and progresses westward. Winter freezeup usually is delayed into September or October by
this warmer inflow, and open water is found into late November.

I11.A.2.b. Precipitation.

The general air circulation is dominated by a region of high pressure generally located over the Beaufort
Sea. The Siberian High is south and west of the Beaufort High. Eastward-moving western-Pacific storm
centers remain south of 60° N. latitude. Low-pressure systems, with strong southeasterly winds,
occasionally move northeasterly through the Bering and Chukchi seas into the Arctic basin, bringing
unseasonably warm air and moisture to the region.

Summer atmospheric-pressure patterns are more numerous and varied than the winter patterns (Barry,
1979). Western-Pacific low-pressure systems are more common north of 60° N. latitude. 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. During the winter, 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.

Fogs, rains, and snowstorms are dangerous weather phenomena that influence horizontal visibility. Very
low visibility (<1 km) has two minimums annually. The summer minimum is caused by a high frequency
of fog; the winter minimum is caused by a high frequency 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%). During the central winter
months, the occurrence of low visibility does not increase more than 10-15%, because snowstorms causing
visibility of <1 km are infrequent.

111.A.2.c. Winds.

The region as a whole tends to have moderate winds of 3-5 meters per second (m/s) much of year. Winds
exceeding 10 m/s are fairly unusual, however, and tend to occur mainly from October through March and
near the coast (Olsson, Hinzman, and Sturm, 2000). Wind-direction regimes are evident and vary by
season. During the 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 the summer, the Chukchi Sea exhibits a more complicated wind regime, with
alternating north and south 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 range

generally is from 4-8 m/s. Sustained winds of 26-29 m/s, with higher gusts, have been recorded (Wilson et
al., 1982).

111.A.2.d. Storms.

Storms (wind velocities of >15 m/s) 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).

The region can experience severe storms. On October 3, 1963, an intense storm hit Barrow with little
warning and causing more damage than any other storm in its historical records. Wind gusts as high as 75-
80 miles per hour (mph) (33-36 m/s) may have been reached, and the highest official observation of
sustained winds was 55 mph (25 m/s). The resulting storm surge (or rise in sea level) reached 10 ft, and
may have been as high as 12 ft. The storm surge and wave action caused extensive flooding in coastal
areas, and >200,000 cubic yards (yd®) of sediment transport caused bluffs in the Barrow area to retreat as
much as 10 feet during the storm (Brunner et al., 2004).

-7



OCS EIS/EA MMS 2007-026 MAY 2007

Since then, at least 30 storms have produced severe winds at Barrow and along the Chukchi coast. Some of
these storms are more notable than others in terms of their intensity and impacts:

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 North Slope Borough, including both private and public property, was more
than $500,000.

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.

I11.A.2.e. Changes in the Arctic.

Table I11.A-2 shows the mean annual temperature and temperature trend from 1949-2003 based on a best
linear fit for Barrow and Kotzebue. The data show a warming trend for both Barrow and Kotzebue of 3.1
°F and 2.9 °F, respectively, over this 54-year period. Table I11.A-2 shows that most of the temperature
change in Barrow and Kotzebue has occurred in winter and spring, with less of a change in the summer and
autumn. The fluctuation in annual average temperature and precipitation from 1901-2004 for Barrow and
Kotzebue, respectively, is shown in Figures 111.A-8 through 111.A-11.

Throughout Alaska, the period 1949-1975 was substantially colder than the period from 1977-2003;
however, since 1977, little additional warming has occurred in Alaska with the exception of Barrow and a
few other locations (Alaska Climate Research Center, 2005). The Alaska Climate Research Center notes
that a stepwise shift appears in the Alaska temperature data (Fig. I11.A-10) in 1976. This shift corresponds
to a pattern of variability in the ocean and atmosphere centered in the North Pacific (known as the Pacific
Decadal Oscillation) that is causing increased southerly flow and warm air advection into Alaska during the
winter, and the corresponding positive temperature anomalies.

Information based on traditional knowledge also points to changes in the climate of the Arctic. Since the
late 1970’s, 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 1970’s, 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).

I11.A.3. Physical Oceanography.

The Chukchi Sale 193 area lies within a 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. It is a shallow marginal sea to the Arctic Ocean. The
physical oceanography is influenced by: (1) the flow of water through the Bering Strait and the Siberian
Coastal Current; (2) the atmospheric-pressure systems; (3) surface-water runoff; (4) density differences
between watermasses; and (5) seasonal and perennial sea ice.

I11.A.3.a. Major Topographic Features and Water Depth.
Approximately 98% of the Sale 193 area covers the relatively shallow continental shelf adjacent to the
Avrctic Ocean. A small area in the north eastern portion overlies the continental slope and abyssal plain.

Water depths within the sale area range from approximately 98-9,514 ft (30-2,900 m). Hanna Shoal lies
within the sale area and Herald Shoal is adjacent to it on the western side. These shoals rise above the

111-8



OCS EIS/EA MMS 2007-026 MAY 2007

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 upon the oceanographic circulation
patterns in this area.

I11.A.3.b. Circulation and Currents.

A generalized picture of the circulation is shown in Map 5. Three watermasses move through the Bering
Strait: Anadyr Water, Bering Shelf Water, 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). 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. On the northern continental slope, the Atlantic Intermediate Water of the Arctic Ocean circulates at
depth in a counterclockwise motion. Above the Atlantic Intermediate Water is a shelf-break jet moving
east (Pickart, 2004; Pickart et al., 2005). Closer yet to the surface is the Beaufort Gyre, which circulates in
a clockwise motion.

From the Bering Sea, water moves north through the Chukchi Sea into the Arctic Ocean (Coachman and
Aagaard, 1988). The flow through the Bering Strait is driven by a mean sea-level slope (approximately 0.5
m) to the north. Annual transport shows seasonal variation with winter transport averaging a third of the
summer transport (Coachman and Aagaard, 1988; Roach et al., 1995; Cherniawsy et al., 2005). Woodgate,
Aagaard, and Weingartner (2005) report monthly mean velocities of approximately 10 cm/s and 30 cm/s
for January and June, respectively, but then emphasize uncertainty on the order of 20% on these estimates.
Annual mean transport is 0.8 +0.2 Sverdrups (Sv) (Sverdrup is a unit of volume transport equal to
1,000,000 cubic meters per second [m*/s]) (Roach et al., 1995). The flow through the Bering Strait can
reverse under strong northerly winds. The freshwater that flows through the Bering Strait is important to
the Chukchi Sea establishing its watermasses and to the larger Arctic Ocean freshwater budget (Woodgate
and Aagaard, 2005; Shimada et al., 2001; De Boer and Nof, 2004).

Three watermasses move through Bering Strait’s eastern and western channels. Anadyr water moves
through the western channel, in the Russian Exclusive Economic Zone. The Anadyr Current is nutrient-
rich, deeper Bering Sea water that is upwelled onto the shelf in the Gulf of Anadyr. It flows west to east in
the region south of Bering Strait throughout the year and is the major forcing function for high production
in the region.

The two other watermasses, the Bering Shelf Water (BSW) and the Alaska Coastal Water (ACW), enter the
Chukchi Sea through the eastern Bering Strait channel. These two watermasses are distinguished by
salinity differences (Aagaard, 1987). The BSW is more saline, forms in the northern-central Bering Sea,
and flows northward through the western Bering Strait parallel to the bathymetry. In the Chukchi Sea,
Anadyr and BSW mix to form the Bering Sea Water.

The horizontal gradients between watermasses on the inner and outer shelf maintain a front of variable
strength (Feder et al., 1990). This front represents a boundary between the Bering Shelf/Anadyr Water and
the ACW. In the spring, summer, and fall these watermasses are modified by the winds and freshwater
input along the Alaskan Coast. The general cycle of the watermasses is cooling in the fall, increasing
salinity in winter, and warming and freshening starting in spring and continuing into summer. Large
changes in temperature and salinity occur throughout the year, with the largest variability along the
Alaskan Chukchi coast. The flow differences of these watermasses produce a varying residence times for
watermasses on the Chukchi shelf ranging from 1-6 months (Woodgate, Aaagard, and Weingartner, 2005).

Flow in the Chukchi Sea generally is northward from the Bering Strait and in general is topographically
steered. The mean transport can be interrupted by wind-forced currents, and the variations can be large
(Weingartner et al., 1998; Woodgate, Aagaard, and Weingartner, 2005). Three generalized pathways of
northward flow are recognized. Along the Alaskan Chukchi Coast is the ACW, a portion of which is
within the Alaska Coastal Current (ACC) and exiting through Barrow Canyon. A portion of the water
entering Bering Strait moves northward along the Hope Valley and drains through Herald Canyon to the
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Avrctic Ocean. The third path flows through the Central channel between Herald and Hannah shoal and
may return to flow through Barrow Canyon or flow off the shelf into the Arctic basin.

The influence of Kotzebue Sound on the Chukchi Sea may be significant in reinforcing the ACC. The
ACC flows northeastward along the Chukchi Sea coast at approximately 5 cm/sec and drains into the
Barrow Canyon (Johnson, 1989; Weingartner et al., 1998). The mean transport for Barrow Canyon is not
well documented but is estimated at approximately 0.3 Sv (Pickart et al., 2005). The ACC flow is variable,
and reversals in direction can persist for several weeks (Wilson et al., 1982; Aagaard, 1984; Weingartner et
al., 1998); a large part of the flow variability is wind driven. Thus, during the summer, the ACW may be
absent from some parts of the Chukchi Sea coastal area because of prolonged (southerly) flow reversal or
offshore diversion (Aagaard, 1984). Feder et al. (1989) determined that the coastal region of the northeast
Chukchi Sea responds rapidly (within 6 hours) to wind forcing from Point Barrow to Point Hope. During
northeasterly flow, anticyclonic (clockwise) eddies can separate the nearshore circulation from the ACC,
between Cape Lisburne and Icy Cape (Wiseman and Rouse, 1980); off Icy Cape (Hufford, Thompson, and
Farmer, 1977); and in Peard Bay (Hachmeister and Vinelli, 1985).

Strong, persistent, northward flow has been observed in Barrow Canyon (Woodgate and Aagaard, 2005).
Both ACW and winter transformed Bering Water is found in Barrow Canyon. At the head of the canyon
they flow side by side. By the time they reach the mouth, ACW overlies winter transformed Bering Water
(Pickart et al., 2005). Barrow Canyon’s mean currents range from 14-23 cm/s, with maximum current
speeds of approximately 100 cm/s (Weingartner et al., 1998). Flow reversals occur in Barrow Canyon with
upwelling of Atlantic water onto the shelf. These reversals are tied to the pressure gradient associated with
the variable longshore current (Johnson, 1989; Aagaard and Roach, 1990).

The Siberian Coastal Current (SCC) flows from north to south along the northern Chukotka Peninsula
when it is present. The SCC is forced by winds, ice melt, and Siberian river outflow from the Kolyma and
Indigirka rivers as well as numerous smaller ones. Both river run off and winds vary throughout the year as
well as between years. In 1995, the SCC was not present, and flow was northward from the Chukchi to the
Siberian Sea through Long Strait (Weingartner et al., 1999; Munchow, Weingartner, and Cooper, 1999).

At Bering Strait, the SCC mixes with the incoming flow. Occasionally, when Bering Strait flow reverses,
the SCC can be found south of Bering Strait. Offshore of the Chukotka Peninsula there is a front that
separates the cold, dilute Siberian Coastal Water from the warmer, saltier Bering Sea Water. The mean
transport of the SCC is small, on the order of 0.1 Sv (Weingartner et al., 1999).

A large polynya, or a series of polynyas, form off the Alaskan coast during winter (Stringer and Groves,
1991). Polynyas preferentially occur along coasts with offshore winds, as is frequently the case in the
eastern Chukchi Sea between Point Hope and Barrow during winter. During some fall and winter seasons,
salt rejection occurs during the formation of sea ice in these polynyas. This creates dense, cold, super salty
watermasses and causes a seaward flow of the denser water (Cavalieri and Martin, 1994; Winsor and Bjork,
2000). These dense waters may be advected to deeper water by eddies (Winsor and Chapman, 2002).
There is disagreement between the polynya area and the amount of ice production leading to salinity
forcing (Martin et al., 2004; Weingartner et al., 1998). In some years, freezing in polynyas is insufficient to
produce a dense, cold, super salty watermass.

Tides are small in the Chukchi Sea, and the range generally is <0.3 m. Tidal currents are largest on the
western side of the Chukchi and near Wrangel Island, ranging up to 5 cm/s (Woodgate, Aagaard, and
Weingartner., 2005).

I111.A.3.c. Changes in Oceanography.

We do not know to what extent the recent changes in the Arctic Ocean are cyclic, whether they represent a
linear trend, or if they are a modal shift. Changes in the Bering Sea as well as the Arctic Ocean have
complex interactions with the Chukchi Sea.

Widespread changes of temperature and salinity occurred in the central Arctic Ocean water column during
the 1990°s. There were observations of widespread temperature increases in the Atlantic water layer
(Carmack et al., 1995; McLaughlin et al., 1996; Morrison, Steel, and Anderson, 1998; Grotefendt et al.,
1998). These appear related to an increased temperature (Swift et al., 1998) and strength (Zhang, Rothrock,
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and Steele, 1998) of the Atlantic inflow into the Arctic Basin. Increased transport caused a displacement of
the Pacific-Atlantic water boundary toward the Canadian Basin. The pronounced warming of Atlantic
water in the central basin tapered off by 1998-1999 (Gunn and Muench, 2001; Boyd et al., 2002). Kikuchi,
Inoue, and Morison (2005) report that the temperature anomalies appear first on the Markov Basin side of
the Lomonosov Ridge and then arrive on the Amundsen side of the basin approximately 7 years later.
Karcher et al. (2003) suggest, from modeling, that the warming of the Atlantic Layer resulted from changes
in inflow from Fram Strait and the Barents Sea as well as changes in local current speeds. They suggest
these events are episodic with a warming event in the early 1980’s and again in the early 1990’s.
Woodgate et al. (2001) and Zhao, Gao, and Jiao (2005) also present observations of warming and cooling
events near the Chukchi Borderlands. There still is discussion in the literature regarding the cause of the
warming. Carmack and Chapman (2003) discuss increasing upwelling of warm Atlantic water along the
shelf break due to the reduction of sea ice and an increase in wind-driven circulation.

Shimada et al. (2005) and McLaughlin et al. (2005) identify the remnants of this warmed Atlantic Water
recently reaching the Canada Basin. Comparisons of recent and historical data show that the Canada Basin
waters are in transition and are responding to inflow from upstream basins (McLaughlin et al., 2004, 2005).
The appearance of higher temperatures near the Chukchi Plateau suggests that temperatures may continue
to increase adjacent to the Chukchi shelf in the coming years. Steele et al. (2004) state that the distribution
of summer Pacific halocline is changing in the Canada Basin of the Arctic Ocean and so is its influence.
They relate these changes to the two different AO states where during a high AO, ACW and summer
Bering Shelf Water may outflow at different locations from the Arctic. During a low AQ, both
watermasses are mixed into the Beaufort Gyre, and the separation of these watermasses is reduced.

Determining whether this trend persists depends on acquiring additional data. Polyakov et al. (2005) report
two warm Atlantic Water anomalies (1999 and 2004) in the eastern Eurasian Basin that could propagate
towards the Arctic Ocean interior with a time lag. Polyakov et al. (2004) present data showing
multidecadal fluctuations in temperature, with time scales of 50-80 years for Atlantic Water temperature
variability.

Observations in the next years may be particularly significant in view of the changes observed in the AO,
which had a persistent, positive phase through the 1990’s, but it has been negative or near neutral for 6 of
the previous years from 1996-2004 (Overland and Wang, 2005). This warming in the early 1990’s was
thought to be associated with cyclical, large-scale shifts in atmospheric forcing called the Arctic Oscillation
(Proshutinsky and Johnson, 1997; Proshutinsky et al., 2000). Even without the driving force of a positive
Aurctic Oscillation, Arctic indicators continue to indicate a continuing linear trend of warming. Tracking
multiple lines of evidence will be crucial to understanding change in the Arctic as a whole (Overland,
2006).

Lynch et al. (2001) examined the Barrow high-wind events from 1960-2000, concluding 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 and the storms in April, May, and June are part of a new pattern. The
longer open-water period and the increase in storm events could lead to increased storm-surge events.

111.A.4. Sea Ice.

The sea ice descriptions in Chukchi Sea Sales 97, 109, and 126 Final Environmental Impact Statements
(USDOI, MMS, 1987a,b, 1990a) are incorporated by reference. Brief summaries of these descriptions,
augmented by new material are provided below.

Sea-ice forms by the freezing of the polar oceans. Sea ice is frozen ocean water with the salt extruded out.
The rejection of salt- or freshwater during sea-ice growth or melt strongly affects the density of the upper
ocean and the behavior of watermasses. The formation of sea ice has important influences on the transfer
of energy and matter between the ocean and atmosphere. It insulates the ocean from the freezing air and
the blowing wind. It also plays a complex role in the interactions of climate. It is an important component
of climate, because it is a strong insulator and shortwave reflector. In addition, drifting sea ice can
transport contaminants throughout the Arctic.
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There are three general forms of sea ice in the Sale 193 area: (1) landfast ice, which is attached to the
shore, is relatively immobile and extends to variable distances offshore; (2) stamukhi ice, which is
grounded and ridged ice; and (3) pack ice, which includes first-year and multiyear ice, which moves under
the influence of winds and currents. These general ice types vary spatially and temporally in the sale area
and are strongly influenced by the bathymetry and location of offshore shoals as well as the atmospheric-
pressure fields.

In the Sale 193 area, sea-ice extent has a large seasonal cycle, generally reaching a maximum extent in
March and a minimum in September. There is a large amount of interannual variability in the formation
and breakup patterns of sea ice. In the Sale 193 area, there also are large differences in timing from north
to south with the northern portions freezing first and melting last and the southern portions freezing last and
melting first. Some generalizations follow.

Sea ice generally begins forming in late September or early October, covering most of the sale area by mid-
November or the beginning of December (Brower et al., 1988; Belchansky, Douglas, and Platonov, 2004).
On average, first year or annual ice begins to melt earlier and freeze later than perennial or multiyear sea
ice (Belchansky, Douglas, and Platonov, 2004). Melt-onset days begin in early May in the southern portion
of the sale area and early to mid June in the northern portion. Freeze onset begins in mid- to late October in
the southern portion and late September to late October in the northern portion (Belchansky, Douglas, and
Platonov, 2004).

By about mid-May, the nearshore ice and thin ice begin to melt; by July, the pack ice in the sale area begins
retreating northward. Even in September when there is maximum open water, ice may be present in the
northern sale area (Stringer and Groves, 1985). The relative locations of the ice edge during the time of
maximum ice-free water in the Chukchi Sea are shown in Figure 111.A-13 for the period 1996 through
2004.

The edge of the retreating pack ice is quite variable. In midsummer, the Chukchi Sea pack ice usually is
composed of a mixture of broken, eroded blocks and small floes. The shape of the ice edge is irregular and
includes embayments of various sizes that are produced by the melting action of warm water. Some of the
larger embayments appear to reoccur from year to year in approximately the same places. One of the
embayments occurs in the western Chukchi Sea between 170° and 175° W. longitude; another embayment
is centered at about 168° W. longitude; and a third lies west to west-northwest of Point Barrow. These
embayments are closely correlated with bathymetric troughs and support the concept that the flow of warm
water from the Bering Sea is controlled, at least in part, by the bathymetry.

I11.A.4.a. Landfast Ice.

The mean annual cycle of landfast ice begins in October and grows slowly through February. Freezing
beings in late August to early September; first ice appears anywhere from late October to late December.
Stable landfast ice appears from mid-January to mid-March. Thawing begins about late May, and breakup
occurs from about late May to mid-June. Table 111.A-3 shows a comparison of mean occurrence dates
compared to Barry, Moritz, and Rogers (1979) (Eicken et al., 2006, 2007). The growth of landfast ice is
not continuous and can involve formation breakup and reformation. The monthly mean extent is greatest in
March or April and then begins to melt and break up (Eiken et al., 2006, 2007). Overall, there is a gradual
formation of landfast ice and a rapid retreat. Landfast ice in the Chukchi is not as stable as in the Beaufort.
The landfast ice does not reach its final modal depth until April and, therefore, is not as stable as the central
Beaufort, which reaches it modes in January and February (Eiken et al., 2006, 2007). Landfast ice formed
near Barrow measured 1.67 + 1.0 m (Eiken et al., 2005)

Mahoney, Eicken, and Shapiro (2007) studied the development of landfast ice around Barrow. They report
that distribution differences of the grounded ridges provide differences in anchoring strength, and suggest
that ungrounded or weakly grounded ridges may decrease the overall stability of the landfast sea ice
(Mahoney, Eicken, and Shapiro, 2007).

In the very shallow (2 m and less), inner part of the landfast zone, the ice freezes to the seafloor; in the
outer part, the ice floats. Movement of ice in the landfast zone (called ice shoves or ivu by the Inupiaq) is
intermittent and may occur at any time but is more common during freezeup and breakup. Ice-shove
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motion is associated with several factors, including compaction of offshore sea ice, closure of coastal flaw
lead, onshore winds, and warming of the landfast ice. The warming of the landfast ice reduces its strength
and stability. Onshore winds are highly correlated with ice shoves.

Huntington, Brower, and Norton (2001) report a 1957 ice shove on the landfast ice related to them by the
residents and elders at the Barrow Symposium on Sea Ice. Extreme rates of ice movement—up to 2.3
m/sec—were reported in the Chukchi Sea off Barrow during a storm in December 1973 (Shapiro, 1975);
the ice was about 0.6 m thick, and the winds blew at about 26 m/s, with gusts up to 52 m/s. A 450-ft
onshore movement was reported in Barrow in December 1978. Mahoney et al. (2004) report on two ice
shoves, one approximately 5 m and another approximately 45 m, on the beach and 145-170 and 395 m
offshore, respectively, affecting Barrow and Wainwright in 2001. The movement of ice toward the shore
may result in pileups or rideups on the beaches and offshore islands. There is a large variability in the
behaviors of ice over various scales (Mahoney et al., 2004) with the bathymetry playing a large role in the
behavior. In January 2006, a large ice shove occurred in and around Barrow creating ice 20-40 ft high for
miles along the coast (Talbott, 2006). The elders believe that the current, not the wind, drives the ivu
(Leavitt, as reported by Talbott, 2006).

Landfast-ice breakouts, where the landfast ice breaks off from the shore, occur along the northern Alaska
coast. Breakouts can occur at any time of the year. Breakouts where the new landfast ice edge is within 1
km of the coast tend to occur most often at the end of the annual seasonal ice cycle (Blazey, Mahoney, and
Eiken, 2005).

111.A.4.b. Stamukhi Zone.

The ice zone that lies seaward of the landfast ice has been referred to as the stamukhi (shear or flaw) zone.
This zone is a region of dynamic interaction between the relatively stable ice of the landfast-ice zone and
the mobile ice of the pack-ice zone that results in the formation of ridges, leads, and polynyas (large areas
of open water). In the Chukchi Sea, the region of most intense ridging occurs in waters that vary in depth
from 15-40 m deep; moderate ridging extends seaward and shoreward of these regions. Grounded ridges
help to stabilize the seaward edge of the landfast-ice zone.

Pressure and shear ridges are found within this region. Extensive sea-ice rafting usually occurs in the
vicinity of pressure ridges, and ice thicknesses of two to four times the sheet thickness may be found within
a few hundred meters of the ridge. Shear ridges are straighter, usually have one vertical side, and are
composed of granulated-ice particles that range in size from a few centimeters in diameter up to rounded
blocks that have dimensions comparable to the thickness in the ice that formed the ridge.

I11.A.4.c. Pack-lce Zone.

The pack-ice zone lies seaward of the stamukhi zone and includes: (1) first-year ice; (2) multiyear floes,
ridges, and floebergs; and (3) ice islands.

During the winter, the pack ice in the northern part of the Chukchi Sea generally moves in a westerly
direction due to the Beaufort Gyre and the prevalent atmospheric systems. There are short-term
perturbations from the basic trend due to the passage of low- and high-atmospheric-pressure systems across
the Arctic. Pack ice in the southern part of the Chukchi Sea is usually transported to the north or northwest.
Breakouts, where ice forms an ice arch at Bering Strait and then fails, occur about two to four times a
season and last for several (2-4) days (Pritchard, 1978; Colony, 1979; Pritchard, Reimer, and Coon, 1979;
Lewbel, 1984).

Historically, first-year floes off the Chukchi Sea coast had a thickness of about 1.2-1.5 m and multiyear
floes were 3-5 m thick. Sea ice that is thicker than 5 m is common in the Arctic Ocean pack ice and is
generally believed to consist of pressure ridges and rubble fields. Chukchi Sea ice cores measured in 2002
were 0.8-2.39 m, although ice type could not be readily determined (Eicken et al., 2005). As a result of
melting and refreezing, multiyear ridges are stronger than first-year ridges. Other thick masses of sea ice
include floebergs and ice islands. Floebergs are hummock or rubble fields that are frozen together. Ice
islands are large, tabular icebergs with areal sizes ranging up to 1,000 square kilometers (km?) or more and
thicknesses up to 60 m (Sackinger et al., 1985).
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Hanna Shoal is a site for the accumulation of ice features such as ice-island fragments or floebergs that
have drafts >25 m (Toimil and Grantz, 1976; Eicken et al., 2006). Recurrent groundings of ice islands or
floebergs result in the seasonal growth of this field.

The general characteristics of sea-ice decay along the coast during the summer are as follows: (1) over-ice
flooding at the river mouths in spring, (2) meltpools forming on the ice surface, (3) openings in previously

continuous ice sheets, (4) movements in previously immobile nearshore ice, and (5) nearshore areas largely
free of fast ice. Because there are no major rivers along the Chukchi Sea coast, nearshore over-ice flooding
is not a dominant component of the sea-ice-decay process.

I11.A.4.d. Leads, Polynyas, and Flaw Zone.

A system of 7 recurring leads and polynyas develop within the Chukchi Sea. Figure I11.A-14 shows their
generalized location. Some polynyas develop between the landfast- and pack-ice zones extending the
length of the Chukchi coast from Point Hope to Barrow during the winter and spring adjacent to the Sale
193 area (Stringer and Groves, 1991). Between February and April, the average coastal lead-system width
is <1 km (the extreme widths range from a few kilometers in February to 75-80 km in April) and is open
about 50% of the time. Table 111.A-4 shows the mean and maximum width characteristics of the polynyas
along the coast measured from 1990-2001 by Martin et al. (2004). Figure 111.A-15 shows the maximum
polynya and flaw lead for 1995, 1997, 2003, and 2004.

The Chukchi Sea has some of the largest areal fractions of leads along the northern coast of Alaska and
Canada, due to the wind-driven polynyas that form along the coast from Point Hope to Barrow. Mean lead
fractions range from 0.01-0.62 from Icy Cape to Point Barrow (Eiken et al., 2006), almost twice as much as
the Beaufort Sea. There is a seasonal cycle in the lead fraction from a small fraction in winter to >10% in
late spring. There is a transition from the linear leads in winter to the patches of open water surrounding
flows in spring, and this is associated with an increase in the lead-density number typically occurring in late
April (Eiken et al., 2006). Figure 111.A-16 shows the monthly recurrence probability of leads. This figure
shows prominent systems of leads or polynyas along the Alaskan Chukchi Sea coast.

Norton and Gaylord (2004) describe the Chukchi flaw zone in the months of March through June as a zone
beyond the landfast ice that is 50-100 km or more wide. The ice flows in this area move independently
from the arctic pack ice. These flows move southwest and northeast parallel to the coast and can reverse
direction. Flows and pans can accelerate to high rates of speed if aligned to the shelf or Barrow Canyon.

The overall behavior of the Chukchi Sea open-water system from late spring to early fall is summarized as
follows: (1) during May and June, the average width is about 4 km at the northern end but widens to about
100 km at the southern end (there are, however, large variations in the width and the system is a more or
less permanent feature); (2) through July and August, the average width increases dramatically (extreme
widths of several hundred km can occur), but the open-water system in the vicinity of Point Barrow and
Wainwright may be closed; (3) September is the period of maximum open water; and (4) the freezeback
process begins in October.

I11.A.4.e. Other Sea Ice Processes.

Sediment entrainment into sea ice is a recognized physical process that is generally limited to depths <30
m. Eicken et al. (2005) discuss two distinct mechanisms for incorporating sediments into sea ice in the
Chukchi Sea region: (1) large polynya openings along the coast and (2) open-water areas outside of the
landfast ice edge allow for the freezing of new ice and entrainment of sediments. Eicken et al. (2005) stress
that the nature of these types of events are episodic and localized in nature. However, cumulatively the
amount of sediment entrained into sea ice can be a significant amount. In addition the amount of sediment
load can affect the decay rate of sea ice by lowering the albedo of the ice and increasing the surface
ablation rates (Frey et al., 2001).

I11.A.4.e(1) Sea Ice Drift. Drifting arctic sea ice plays a significant role in the redistribution of both
sediments and contaminants (Pfirman et al., 1995, 1997). Based on a modeling effort in conjunction with
arctic buoy data, drifting sea ice generally drifts from the polar basin to the Chukchi Sea during summer or
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from the Chukchi to the polar basin during summer (Pavlov, Pavlova, and Korsnes, 2004). Estimated
travel time for sea ice from the Chukchi Sea to Fram Strait ranges from approximately 4-10.7 years based
on travel times from Bering Strait and the Mackenzie River mouth.

I11.A.4.e(2) Ice Gouging. At depths shallower than 60 m, linear depressions have been gouged into the
seafloor by the keels of drifting ice masses. Ice gouging occurs in the Sale 193 area. Historical
information from 20 years ago indicates areas of high ice-gouge density along the coast. Along the coast,
areas of high ice-gouge density include the steep slopes of the seafloor in the Barrow Sea Valley or ice-
push-sediment ridges, the stamukhi zone, and the shoals adjacent to the capes (Lewbel, 1984). The
orientation of the gouges is usually parallel to the isobaths on the steep slopes and shoals, but in water <15
m deep the orientation may be random. Between Point Barrow and Icy Cape, the maximum observed
gouge-incision depth generally increases slightly from 2.4 m at 12 m of water depth to 2.8 m at 24 m of
water depth. Below 28-30 m, the gouge-incision depth decreases with increasing depth; this decrease may
reflect the thin sediment cover, about 1-2 m in waters >30 m, or the presence of bedrock at or near the
surface, which would prevent gouges from forming. Reworking of sediments by currents in the stamukhi
zone also may eliminate the traces of many ice gouges.

Contemporary ice gouging may be occurring in water at least 43 m deep. In the central part of the Sale 193
area, beneath the ACC in water depths of 43-45 m, ice gouges were observed cutting across sand-ripple
fields that may be active under present-day current regimes. The currents also transport the sediments that
partially or completely fill in the gouges. The recurrence interval of ice gouging on the seafloor of the
Chukchi Sea is unknown at this time.

Quantitative information on ice gouges is sparse to nonexistent in the Chukchi Sea, except for localized
surveys. lce-gouge data were last collected on a regional basis more than 20 years ago, when instrument
and navigation quality was less accurate than current technology. The MMS has collated all of the
available ice-gouge and strudel-scour data for site-specific surveys and development surveys in the
Beaufort Sea and is just beginning this effort in the Chukchi. At this time, there are insufficient interpreted
data to predict the occurrence, extent, and magnitude of these features in a quantitative fashion for the
region as a whole.

I11.A.4.f. Changes in Arctic Sea Ice.

The arctic sea ice is undergoing changes. There are reported changes in sea-ice extent, thickness,
distribution, age, and melt duration.

The analysis of long-term data sets indicate substantial reductions in both the extent (area of ocean covered
by ice) and thickness of the arctic sea-ice cover during the past 20-40 years, with record minimum summer
extent in 2002 and again in 2005, and extreme minima in 2003,2004 and 2006 (Stroeve et al., 2005; NASA,
2005; Comiso, 2006a). In September 2002, summer sea ice in the Arctic reached a record minimum during
summer, 4% lower than any previous September since 1978 and 14% lower than the 1978-2000 mean
(Serreze et al., 2003). Three years of low ice extent followed 2002. Taking these 3 years into account, the
September ice-extent trend for 1979-2004 declined by -7.7% per decade (Stroeve et al., 2005) and from
1979-2005 declined by -9.8% per decade (Comiso, 2006a). Within the Arctic, the Chukchi and Beaufort
Seas have some of the largest declines in sea ice extent during summer. In 2005, the Beaufort Sea was not
as wide open as the previous 3 years (Comisio, 2006a).

The analysis of 2005 and 2006 arctic winter ice sea ice shows record low ice extent and area (Comiso,
2006b). The reported values are approximately 6% lower than average for each year (Comiso, 2006b).
Polykov et al (2003) studied the long-term variability of August ice extent from 1900-2001 and reported a 1
+ 0.9% decrease per decade for the Chukchi Sea.

While changes in the reduction of sea ice are apparent, the cause(s) of change is ambiguous. Lindsay and
Zhang (2005) hypothesize that the thinning of sea ice, based on a combination of modeling and analysis of
data; is due to:

(1) the fall, winter, and spring air temperatures over the Arctic Ocean have gradually increased over the
last 50 yr, leading to reduced thickness of first-year ice at the start of summer; (2) a temporary shift,
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starting in 1989, of two climate indices caused a flushing of older, thicker ice out of the basin and an
increase in the summer open water extent; and (3) the increasing amounts of summer open water allow
for increasing absorption of solar radiation which melts the ice, warms the water and promotes creation
of winter first-year ice that often entirely melts by the end of the subsequent summer.

Francis et al. (2005) suggest that downwelling long-wave radiation fluxes account for a large percentage of
the variability of perennial sea-ice extent in the Beaufort and Chukchi sea area. In the Chukchi Sea,
meridonal wind (one with a strong north-south component) also had an influence but played a lesser role in
the Beaufort. Watanabe et al. (2006) suggest the Arctic dipole anomaly contributes to sea ice export during
its positive stage. Shimada et al. (2006) present evidence that the pattern of sea-ice extent is similar to the
distribution of warm Pacific summer water. Kwok (2004) and Kwok, Maslowski, and Laxon (2005)
identify and discuss the implications of multiyear-ice distribution both in terms of an unusual outflow of
multiyear ice into the Barents Sea and its consequences as a freshwater source to the transformation of
Atlantic Water circulating in the Arctic.

The extent of Arctic amplification continues as a point of debate in the scientific literature. Arctic
amplification is described as an increase in temperature in the Arctic regions over the lower latitudes.
Serreze and Francis (2006) conclude that the condition of a general warming, longer melt seasons and
thinning and retreating of the sea ice are those which the effects of natural variability will be acted upon.

Recent measurements and modeling show that the ice cover has continued to become thinner in some
regions during the 1990°s (Rothrock, Yu, and Maykut, 1999; Rothrock and Zhang, 2005). The average
thinning of the ice appears to be the result of both the diminished fraction of multiyear ice and the relative
thinning of all ice categories. Comparison of sea-ice draft data acquired on submarine cruises between
1993 and 1997, with similar data acquired between 1958 and 1976, indicates that the mean ice draft at the
end of the melt season has decreased by about 1.3 m in most of the deepwater portion of the Arctic Ocean
(from 3.1 m in 1958-1976 to 1.8 m in the 1990’s [Yu, Maykut, and Rothrock, 2004]). The fractional
coverage of first-year ice increased from <20% to 33%, respectively, between the two period (Yu, Maykut,
and Rothrock, 2004). The decrease is greater in the central and eastern Arctic than in the Beaufort and
Chukchi Seas (Rothrock and Zhang, 2005).

Changes in the landfast ice have been occurring. Events of shorefast ice breaking off have occurred near
Barrow in January or February and even as late as March (George et al., 2003). These events also have
increased in frequency. Polykov et al (2003) estimate that the long-term trends for fast ice thickness in the
Chukchi Sea are small, from 1900-2000. Most of these data are from the Russian side of the Chukchi Sea.
Through modeling studies, Dumas, Carmack, and Melling (2005) postulate that air temperature and snow
accumulation are a large factor in determining the duration of landfast ice in the Beaufort Sea. As air
temperature rises, landfast ice duration is shorter. Eicken et al. (2006) suggest that an earlier onset date of
thawing in spring is responsible for the earlier breakup of landfast ice in the Beaufort and Chukchi seas.

The distribution of age class of ice in the Arctic has changed. During the late 1980’s and the early 1990’s,
a large portion of old ice (>10 years) was flushed out of the Arctic through Fram Strait (Rigor and Wallace,
2004). Kwok (2007) states that the replacement of multiyear ice at the end of 2005 summer was near zero.
He reports that from June through September 2005 the export through Fram Strait was the highest
compared to a seven year average from 2000-2006 (Kwok, 2007). Belchansky, Douglas, and Platonov
(2005) report a pronounced loss of old ice in the western Arctic at a rate of -4.2% annually and an increased
prevalence of young ice through 2003 due to atmospheric circulation anomalies in the early 1990’s. The
largest declines in multiyear ice concentration (-3.3% yr-1) occurred in the southern Beaufort and Chukchi
Seas (Belchansky, Douglas, and Platonov, 2004). The two prominent hypotheses on the loss of multiyear
ice are the flushing factor through the Transpolar drift out of the Arctic (Kwok, 2004; Rigor, and Wallace,
2004) and loss of multiyear ice with the addition of general rise in arctic temperatures (Rothrock and
Zhang, 2004; Lindsay and Zhang, 2005; Francis et al., 2005)

The analysis of melt and freeze dates to describe the melt season duration were estimated from 1979-2001.
Following the Arctic Oscillation high-index phase in the late 1980’s and early 1990’s, the melt duration
increased 2-3 weeks in the Chukchi (Belchansky, Douglas, and Platonov, 2004). Although freeze
distributions have reestablished to the low AO index phase patterns, the melt distributions have not
(Belchansky, Douglas, and Platonov, 2004).
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I11.A.5. Water Quality.

Water quality is a term used to describe the chemical, physical, and biological characteristics of water,
usually in respect to its suitability for a particular purpose (http://ga.water.usgs.gov/edu/waterquality.html).
A waterbody in its natural state is free from the harmful effects of human-generated pollution, habitat loss,
and other negative stressors. It is characterized by a particular biological diversity and abundance.

The general water quality of the Alaska Arctic region OCS is relatively pristine due to the remoteness,
harsh but active ecological system, and limited presence of human (anthropogenic) inputs. Industrial
impacts are minimal; degradation of the artic OCS water quality primarily is confined almost exclusively to
external intrusions and naturally occurring processes. Pollution occurs at very low levels in Arctic waters
and/or sediments and does not pose an ecological risk to marine organisms in the OCS. The majority of the
water flowing into the marine environment is not subject to human activity or stressors and is considered
unimpaired (State of Alaska, Dept. of Environmental Conservation [ADEC], 2004).

Important water column properties include temperature, salinity, and density. Temperature and salinity
records show a strong annual cycle of freezing, salinization, freshening, and warming, with sizable seasonal
variability. The largest seasonal variability is seen in the east where warm, freshwaters escape from the
buoyant, coastally trapped Alaskan Coastal Current into the interior Chukchi (Woodgate, Aagaard, and
Weingartner, 2005; Deep Sea Research http://psc.apl.washington.edu/HLD/Chukchi/Chukchipaper.html).

Water quality in the nearshore Arctic Ocean (landward of the 40-m water-depth line) may be slightly
affected locally by both anthropogenic and natural sources. Most detectable pollutants occur at very low
levels in arctic waters and/or sediments and do not pose an ecological risk to marine organisms (USDOI,
MMS, 2003b). There are no Section 303(d) impaired waterbodies identified within the Arctic Subregion
by the State of Alaska (ADEC, 2004).

The Chukchi Sea averages about 50 m deep. It is seasonally ice covered and it is influenced by the autumn
and winter atmospheric storms carried north through Bering Strait. As a shallow sea, even its depths are
within reach of the influence of the atmosphere. The Chukchi Sea is fed by Pacific waters entering the
Chukchi Sea via Bering Strait in the south, and Arctic waters entering the Chukchi Sea via Long Strait.

The circulation and relative quality of waters in the Chukchi Sea influences the input to the Arctic Ocean
from the Pacific. The regional throughflow in the Bering-Chukchi is large, and the flow carries large
amounts of nutrients, resulting in remarkably high summer productivity on the Bering-Chukchi shelf
(Woodgate, Aagaard, and Weingartner, 2005; Circulation in the Chukchi Sea
http://psc.apl.washington.edu/HLD/Chukchi/Chukchi.html). Bering Strait acts as the Pacific gateway to the
Acrctic Ocean, and all Pacific waters found in the Arctic must cross the Chukchi to reach the Arctic Ocean.

Once in the Arctic, the Pacific waters play three major roles: (1) they bolster the warm/cold (halocline)
layers of the Arctic Ocean water column; (2) they provide nutrients for arctic ecosystems; and (3) they are
an important part of the freshwater balance of the Arctic Ocean. Each role depends critically on the volume
and properties of the waters exiting the Chukchi Sea into the Arctic Ocean.

The structure of these properties within the water column is arranged in different layers. Water on the inner
shelf (<50 m) is well mixed, and temperature and salinity are uniform within a single layer most of the
time. On the middle shelf (50-100 m), a two-layer temperature and salinity structure exists because of
downward mixing of wind and upward mixing due to relatively strong tidal currents (Kinder and
Schumacher, 1981). On the outer shelf (100-200 m), a three-layer temperature and salinity structure exists
due to downward mixing by wind, horizontal mixing with oceanic water, and upward mixing from the
bottom friction due to relatively strong tidal currents. Oceanic water structure is present year-round beyond
the 200-m isobath.

The mean residence time for Pacific waters in the Chukchi is about 4 months but is much longer in winter
than summer, corresponding to the stronger northerly winds and weaker currents during winter. This large
seasonal variability likely has major consequences for the shelf ecosystem, e.g., for nutrient cycling.
Winter watermass modification over the Chukchi shelf depends on the fall and winter winds, which control
the seasonal evolution of the ice. For example, an extensive ice cover during fall reduces cooling, limits
new ice formation, and results in little salinization of the water column. In such years, Bering shelf waters
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cross the Chukchi with little modification, even along the Alaskan coast. On the other hand, extensive
open water in fall leads to early and rapid cooling and, if accompanied by vigorous ice production within
coastal polynyas (areas of open water surrounded by sea ice), results in the production of high salinity
waters in the eastern Chukchi. Such interannual variability likely affects mixing processes over the slope
and the depth at which Pacific waters intrude into the Arctic Ocean interior.
http://www.onr.navy.mil/sci_tech/32/reports/docs/hl/03/hlaagaar.pdf.

The Chukchi Sea cools in autumn, salinizes in winter, and warms and freshens in spring/summer. Details
of and deviations from these transitions lead to a greater understanding of the physical processes affecting
watermass properties in the Chukchi.

Temperature records show an even clearer seasonal evolution. Temperatures start to fall before ice is
present and reach the surface-freezing temperature before ice is at 100% coverage. Generally, the
temperature rises above the freezing point as the ice concentration falls from 100%, and the waters continue
to warm after all the ice is gone.

Generally, from January through April, during the freeze, the Bering Strait waters are the
saltiest and densest in the Chukchi.
http://psc.apl.washington.edu/HLD/Chukchi/Woodgateetal TextOct04.pdf.

A waterbody in its natural condition is free from the harmful effects of pollution, habitat loss, and other
negative stressors. It is characterized by a particular biological diversity and abundance of organisms.

Biological assessments are evaluations of the condition of waterbodies using surveys and other direct
measurements of resident biological organisms (macroinvertebrates, fish, and plants). Biological
assessment results are used to answer the question of whether waterbodies support survival and
reproduction of desirable fish, shellfish, and other aquatic species—do the waterbodies meet their
designated aquatic life uses.

Protecting the future productivity of these ecosystems is important. Alaska’s continental shelf supports the
richest diversity of marine mammals in the Northern Hemisphere, and almost half of the Nation’s fishery
volume. Other important economic activities also share in the use of this ocean environment. Although the
mineral wealth of the region is still undetermined, 18% of the Nation’s domestic oil now comes from the
Alaska coastal zone. http://gcmd.nasa.gov/records/§GCMD_ARCSS011.html.

The current through the Gulf of Alaska is known as the Alaska Current. It flows westward and, in the
eastern Aleutians, turns northward to bring warm water along the western coast of Alaska all the way to
Point Barrow. The coastline of the Bering Sea, except for part of the southern Seward Peninsula, is mostly
shallow, with offshore bars and lagoons. Most of the coast of the Chukchi and Beaufort seas is similar.
The Bering Sea contains ice during the winter, and the marginal region of the ice is one of the world’s
major fisheries. In summer, the ice slowly retreats northward into the Arctic Ocean, allowing navigation
along the Arctic Coast by late summer. http://encarta.msn.com/text_761569148 37/Alaska.html.

Temperature and salinity records show a strong annual cycle of freezing, salinization, freshening, and
warming, with sizable interannual variability. The largest seasonal variability is seen in the east, where
warm, freshwaters escape from the buoyant, coastally trapped Alaskan Coastal Current into the interior
Chukchi. In the west, the seasonally present Siberian Coastal Current provides a source of cold,
freshwaters and a flow field less linked to the local wind.
http://psc.apl.washington.edu/HLD/Chukchi/Woodgateetal TextOct04.pdf. The salinity cycle in the
Chukchi can be considered as being set by the input through Bering Strait and, because density is
dominated by salinity at these temperatures, Bering Strait salinities are a reasonable predictor of ventilation
of the Arctic Ocean.

Observations in Chukchi Sea are complicated by sea ice, which is present for about 6 months of the year.

Within the Chukchi Sea, the Anadyr (western Bering Strait waters) and the Bering Shelf waters merge into
a watermass named Bering Sea Water. An important distinction here is the nutrient content of the waters—
those with Anadyr origin (generally found in the western Chukchi) are far richer in nutrients than the
Alaskan Coastal Water found in the eastern Chukchi (Walsh et al., 1989).
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Water quality degradations, where they occur, are largely related to seasonal biological activity and
naturally occurring processes, such as water-column stratification due to temperature differentials, seasonal
plankton blooms (occurring primarily in spring and fall), naturally occurring oil/hydrocarbon seeps,
seasonal changes in water turbidity due to terrestrial runoff, and formation of surface water ice. Marine
water quality conforms to the Environmental Protection Agency (USEPA) criteria for the protection of
marine life.

The main rivers that flow into the Arctic marine environment remain relatively unpolluted by human
activities. They do, however, carry into the marine environment sediment-suspended particles with some
trace metals, hydrocarbons, and other pollutants. The closest and largest industrial impacts to water quality
in the Chukchi area would be the Red Dog Mine. The Red Dog mine is located approximately 66 mi
upstream from the village of Kivalina in the Northwest Arctic Borough. It is operated by Teck Cominco
Alaska on lands owned by the NANA Regional Corporation. Discharges from the Red Dog Mine flow into
tributaries of the Wulik River, which provides drinking water to Kivalina. In March 2004, a San Francisco
advocacy group acting on behalf of five current residents of Kivalina initiated a citizens’ suit under the
Clean Water Act against Teck Cominco Alaska. In the citizens’ suit litigation, the court found that Teck
Cominco Alaska did not meet the total dissolved solids (TDS) requirements of its 1998 discharge permit at
Red Dog, even though the TDS amount discharged was within the limit authorized by the USEPA. In
addition to paying a significant penalty for its multiple violations of the Clean Water Act, the settlement
requires Teck Cominco Alaska to assess the extent of current and potential ground- and surface-water
contamination, and to take steps to prevent future harm to the marine life and the watershed in and around
the Red Dog Mine.

Water quality also is affected by natural erosion of organic material along the shorelines. The Chukchi is a
high-energy shore once the ice is gone. Erosion and flooding occur with autumn and spring storms and ice
movement. The increased oxygen demand of these inputs marginally may lower oxygen levels and locally
increase turbidity. These effects usually occur in waters <5 m deep. Another cause of altered water quality
is sea-ice cover. As sea ice forms during the fall, particulates are removed from the water column by ice
crystals and are locked into the ice cover. The result is very low-turbidity levels during the winter.

Winter watermass modification over the Chukchi shelf depends on the preceding autumn and early winter
winds that, in turn, control the seasonal evolution of the ice. Extensive ice cover during autumn reduces
cooling, limits new ice formation, and results in little salinization of the water column. In such years,
Pacific waters entering through the Bering Strait cross the Chukchi shelf with little modification. However,
extensive open water in autumn leads to early and rapid cooling and, if accompanied by vigorous ice
production within coastal polynyas, results in production of high-salinity waters in the eastern Chukchi.
Such interannual variability likely affects mixing processes over the slope as well as the depth at which
Pacific waters intrude into the Arctic Ocean interior.

Trace-metal concentrations in the Chukchi are elevated compared to those in the eastern portions of the
Arctic Ocean. The higher concentrations are thought to come from Bering Sea water that passes first
through the Chukchi Sea and then through the Beaufort Sea (Moore, 1981; Yeats, 1988). However, these
waters still are considerably lower in trace-metal concentrations than the USEPA criteria for the protection
of marine life (Boehm et al., 1987; Crecelius et al., 1991; USDOI, MMS, 1996a,b).

Background hydrocarbon concentrations in the Chukchi waters appear to be biogenic and on the order of 1
part per billion (ppb) or less. Hydrocarbon concentrations in the Hope Basin and Chukchi Sea are entirely
biogenic in origin and are typical of levels found in unpolluted marine waters and sediments (USDOI,
MMS, 1996a,b).

I1L.A.6. Air Quality.
The USEPA uses six “criteria pollutants” as indicators of air quality and has established for each of them a
maximum concentration above which adverse effects on human health may occur. These threshold

concentrations are called National Ambient Air Quality Standards (NAAQS). When an area does not meet
the air quality standard for one of the criteria pollutants, USEPA may designate it as nonattainment area.
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The USEPA may use such a classification to specify what air pollution reduction measures an area must
adopt, and when the area must reach attainment.

The air quality of the Chukchi Sea area is well within the NAAQS and State of Alaska ambient air quality
standards (18 AAC 50). The area is relatively pristine; there are few nearby industrial emission sources
and no sizable population centers. Because concentrations of criteria pollutants are far less than federal and
state standards, the Chukchi area is classified as an attainment area under the Clean Air Act.

Air emissions from OCS facilities in the Chukchi Sea would be regulated by USEPA, which has
jurisdiction for OCS air quality as prescribed in 40 CFR Part 55. For facilities located within 25 mi of a
State’s seaward boundary, the air quality criteria would be the same as if the emission source were located
onshore, and would be subject to State of Alaska standards. For facilities located beyond 25 mi of a State’s
seaward boundary, the basic Federal air quality regulations apply. These would include the USEPA New
Source Performance Standards (NSPS) and Prevention of Significant Deterioration (PSD) regulations.
Table 111.A-5 lists the ambient air quality standards for the planning area.

Air emissions from OCS oil and gas development in the Chukchi Sea would arise from emission sources on
drilling and production platforms and from support vessels, including ships, barges and helicopters, and
accidental releases of oil.

I11.A.6.a. Local Industrial Emissions.

Over most of the onshore area adjacent to the program area, there are only a few small, scattered emissions
from widely scattered sources. There are not significant industrial emission sources in close proximity to
the planning area.

The most significant sources of industrial emissions are located at the Prudhoe Bay/Kuparuk/Endicott oil-
production complex, over 200 mi to the east, and the Red Dog Mine, approximately 125 mi southeast of the
southern planning area boundary. The Prudhoe oilfield area was the subject of monitoring programs during
1986-1987 (ERT Company, 1987; Environmental Science and Engineering, Inc., 1987) and from 1990
through 1996 (ENSR, 1996, as cited in U.S. Army Corps of Engineers, 1999). Five monitoring sites were
selected—three were considered subject to maximum air-pollutant concentrations and two were considered
more representative of the air quality of the general Prudhoe Bay area. The more recent observations are
summarized in Table 111.A-5. All the values meet the State and Federal ambient air quality standards. The
results appear to demonstrate that ambient pollutant concentrations from oil and gas development, even for
sites subject to maximum concentrations, would meet the ambient air pollution standards. This is true even
if we assume the baseline PSD program concentrations (determined on a site-specific basis) to be zero,
limiting the allowable increase in concentrations.

The Red Dog Mine is the world’s largest zinc mine; it has been producing since 1989. This facility
operates under an Air Quality Title V operating permit issued by the ADEC. Ore containing lead sulfide
and zinc sulfide is mined and milled to produce concentrated lead and zinc powder. These concentrates are
trucked year-round from the mine along a 55-mi long road through Cape Krusenstern National Monument
to the shallow-water port for storage and eventual loading onto ships when the port is ice-free, only about
100 days a year. A moss study performed in 2000 by the National Park Service (NPS) found elevated
concentrations of metals in the tundra along the road and near the port, apparently resulting from escaping
(fugitive) dust from operations along the transportation corridor. The NPS findings raise the possibility of
airborne heavy-metal contributions from mining activities not only to the haul-road corridor (via ore-
concentrate escapement) but also to the Omikviorok River drainage as a whole. The operator of the mine,
Teck Cominco Alaska, has made a number of operational changes in the past few years to reduce fugitive
dust from its operations and is conducting a remedial investigation to assess the public health and
environmental impacts of fugitive dust deposited along the transportation system. Subsequent review by
the ADEC did not disclose any violation of air-permit provisions relating to the control of fugitive dust
from the mine (ADEC, 2005). Teck Cominco Alaska also has been monitoring the air in Noatak and
Kivalina to determine the levels of lead in airborne dust in both villages. Results from both communities
indicate lead levels are approximately 200 times below the NAAQS for lead (Teck Cominco Alaska, 2005).
Particulate matter has also been monitored; results demonstrate compliance with both the daily and annual
NAAQS for PMyg.
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I11.A.6.b. Arctic Haze.

Although the measurements do indicate that the air quality standards are being met throughout the Alaskan
Acrctic, some pollution nevertheless has occurred. For example, Hattie Long stated: “We get a lot of
yellow haze out of Prudhoe all year long...since the time that the haze started hovering over Nuigsut” (U.S.
Army Corps of Engineers, 1996).

Gaseous and fine particulate matter in the atmosphere can potentially degrade atmospheric visibility. The
most important source of visibility degradation is from particulate matter in the 1- to 2-micron (p) size
range, emitted primarily through fuel burning and through chemical transformation of NO,, sulfur dioxide
(SO,), and volatile organic compounds (VOC) into nitrates, sulfates, and carbonaceous particles. The
phenomenon of arctic haze, which occurs in northern Alaska in winter and spring, is attributed primarily to
long-range transport of pollutants from sources on the Eurasian continent (ADEC, 2002)

During winter, the arctic atmosphere becomes contaminated with anthropogenic pollution transport from
industrial Europe and Asia (Rahn, 1982). This regional air pollution consists of approximately 90% sulfate
aerosols and 10% soot (Wilcox and Cahill, 2003). The lack of moisture and sunlight during the winter
means that very little SO, is oxidized into sulfate (SO4). Consequently, the majority of sulfur that reaches
Alaska in winter remains as SO, As sunlight returns to the Arctic, arctic haze reaches its peak intensity
around March, when much of the built up SO, is oxidized into ammonium sulfate, ammonium bisulfate,
and sulfuric acid (Wilcox and Cahill, 2003). The particles scatter light very effectively and cause
significant reduction in visibility.

Europe and Russia appear to be the main contributors of long-range transport of sulfur and fine particles to
the Arctic. Maximum concentrations of some pollutants, sulfates and fine particles, were observed during
the early 1980’s; observers measured decreases at select stations at the end of the 1980’s (Pacyna, 1995).
The decline in atmospheric sulfur in the Arctic is due to decreased emissions. Reductions in Europe have
occurred as a result of intentional improvements in environmental practices. In contrast, decreasing sulfur
emissions in Russia have occurred because of increased use of natural gas for fuel rather than coal, as well
as the sharp economic contraction that followed the dissolution of the Soviet Union. The decline in
emissions from Russia, however, may be in the process of reversing as a consequence of economic
revitalization and its increasing reliance coal for domestic energy consumption as natural gas becomes
more valuable for export (Wilcox and Cahill, 2003).

Pollutant sulfate due to arctic haze in the air in Barrow (that in excess of natural background) averages 1.5
micrograms per cubic meter. The concentration of vanadium, a combustion product of fossil fuels,
averages up to 20 times the background levels in the air and snowpack. Recent observations of the
chemistry of the snowpack in the Canadian Arctic also provide evidence of long-range transport of small
concentrations of organochlorine pesticides (Gregor and Gummer, 1989). Concentrations of arctic haze
during winter and spring at Barrow are similar to those over large portions of the continental United States,
but they are considerably higher than levels south of the Brooks Range in Alaska. Any ground-level effects
of arctic haze on the concentrations of regulated air pollutants in the Prudhoe Bay area are included in the
monitoring data given in Table I11.A-6. Model calculations indicate that <10% of the pollutants emitted in
the major source regions is deposited in the Arctic (Pacyna, 1995). Despite this seasonal, long-distance
transport of pollutants into the Arctic, regional air quality still is far better than standards require.

I11.A.7 Acoustic Environment.

There is a great deal of naturally occurring noise in the ocean from volcanic, earthquake, wind, ice, and
biotic sources (see Richardson et al., 1995a:Chapter 5). Ambient noise levels affect whether a given sound
can be detectable by a receiver, including a living receiver, such as a whale. In addition, ambient-noise
levels can change greatly throughout the course of a season at a particular site, and vary from site to site.

Sounds generated by the oil and gas industry in the Arctic are propagated into a marine environment that
already receives sounds from numerous natural and human sources. Ambient noise levels in the Beaufort
and Chukchi seas can vary dramatically between and within seasons because of: (1) variability in
components of environmental conditions such as sea ice, temperature, wind, and snow; (2) the presence of
marine life; (3) the presence of industrial shipping, research activities, and subsistence activities; and (4)
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other miscellaneous factors. In general, the ambient noise in the Arctic marine environment varies widely
and seasonally. In the Beaufort Sea, Burgess and Greene (1999) measured ambient noise in September
from about 63 to 133 dB re 1 pPa. A complete description of all producers of noise is beyond the scope of
this document. The main sources of noise, both natural and anthropogenic (manmade), occurring in the
Beaufort and Chukchi seas are described below.

I11.A.7.a. Existing Acoustic Environment.

The acoustic environment of the Arctic Subregion varies greatly among seasons and between specific areas.
During much of the year, in many marine areas in this subregion, there are few near-field marine-noise
sources of human origin and limited, but increasing, land-based and nearshore-based sources of noise that
affect the OCS in the Arctic Subregion.

I11.A.7.a(1) Natural Sound. Natural sound sources in the Beaufort and Chukchi seas include the wind
stirring the surface of the ocean, lightning strikes; animal vocalizations and noises (including whale calls,

echolocation clicks, and snapping shrimp); subsea earthquakes; and ice movements.

The presence of ice can contribute significantly to ambient noise levels and affects sound propagation. As
noted by the National Research Council (NRC) (2001:39), “An ice cover radically alters the ocean noise
field...” with factors such as the “...type and degree of ice cover, whether it is shore-fast pack ice, moving
pack ice and...floes, or at the marginal ice zone...,” and temperature, all affecting ambient noise levels.
The NRC (2001, citing Urick, 1984) reported that variability in air temperature over the course of the day
can change received sound levels by 30 dB between 300 and 500 Hertz (Hz).

Temperature affects the mechanical properties of the ice, and temperature changes can result in cracking.
In winter and spring, land-fast ice produces significant thermal cracking noise (Milne and Ganton, 1964).
In areas characterized by a continuous fast-ice cover, the dominating source of ambient noise is the ice
cracking induced by thermal stresses (Milne and Ganton, 1964). The spectrum of cracking ice noise
typically displays a broad range from 100 Hz-1 kiloHertz (kHz), and the spectrum level has been observed
to vary as much as 15 dB within 24 hours due to the diurnal change of air temperature. Ice deformation
occurs primarily from wind and currents and usually produces low frequency noises. Data are limited, but
at least in one instance it has been shown that ice-deformation noise produced frequencies of 4-200 Hz
(Greene, 1981). As icebergs melt, they produce additional background noise as the icebergs tumble and
collide.

While sea ice can produce significant amounts of background noise, it also can function to dampen ambient
noise. Areas of water with 100% sea-ice cover can reduce or completely eliminate noise from waves or
surf (Richardson et al, 1995a). As ice forms, especially in very shallow water, the sound propagation
properties of the underlying water are affected in a way that can reduce the transmission efficiency of low
frequency sound (see Blackwell and Greene, 2002). The marginal ice zone, the area near the edge of large
sheets of ice, usually is characterized by quite high levels of ambient noise compared to other areas, in
large part due to the impact of waves against the ice edge and the breaking up and rafting of ice floes
(Milne and Ganton, 1964). In the Arctic, wind and waves (during the open-water season) are important
sources of ambient noise with noise levels tending to increase with increased wind and sea state, all other
factors being equal (Richardson et al., 1995a).

At least seasonally, marine mammals can contribute significantly to the background noise in the acoustic
environment of the Beaufort and Chukchi seas. Frequencies and levels are highly dependent on seasons.
For example, source levels of bearded seal songs have been estimated to be up to 178 decibels re 1
microPascal at 1 meter (178 dB re 1 uPa at 1 m) (Cummings et al., 1983). Ringed seal calls have a source
level of 95-130 dB re 1 pPa at 1 m, with the dominant frequency under 5 kHz (Richardson et al., 1995a).
Bowhead whales, which are present in the Arctic Region from early spring to mid- to late fall, produce
sounds with estimated source levels ranging from 128-189 dB re 1 uPa at 1 m in frequency ranges from 20-
3,500 Hz. Richardson et al. (1995a) summarized that most bowhead whale calls are “tonal frequency-
modulated (FM)” sounds at 50-400 Hz. There are many other species of marine mammals in the arctic
marine environment whose vocalizations contribute to ambient noise including, but not limited to, the gray
whale, walrus, ringed seal, beluga whale, spotted seal, fin whale (in the southwestern areas) and, potentially
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but less likely, the humpback whale. In air, sources of sound will include seabirds (especially in the
Chukchi Sea near colonies), walruses, and seals.

111.A.7.a(2) Anthropogenic Sound. Human sources include noise from vessels (motor boats used for
subsistence and local transportation, commercial shipping, research vessels, etc.); navigation and scientific
research equipment; airplanes and helicopters; human settlements; military activities; and marine
development. Table 11.A-7 provides a comparison of manmade sound levels from various sources
associated with the marine environment.

Vessel Activities and Traffic. Shipping noise, often at source levels of 150-190 dB re 1 pPa, since 1950 has
contributed a worldwide 10- to 20-dB increase in the background noise in the sea (Andrew et al., 2002;
McDonald, Hildebrand, and Wiggins, 2006). The types of vessels that produce noise in the Beaufort and
Chukchi seas include barges, skiffs with outboard motors, icebreakers, scientific research vessels, and
vessels associated with geological and geophysical exploration and oil and gas development and
production. In the Beaufort and Chukchi seas, vessel traffic and associated noise presently is limited
primarily to late spring, summer, and early autumn.

In shallow water, vessels more than 10 km away from a receiver generally contribute only to background
noise (Richardson et al., 1995a). In deep water, traffic noise up to 4,000 km away may contribute to
background-noise levels (Richardson et al., 1995a). Shipping traffic is most significant at frequencies from
20-300 Hz (Richardson et al., 1995a). Barging associated with activities such as onshore and limited
offshore oil and gas activities, fuel and supply shipments, and other activities contributes to overall ambient
noise levels in some regions of the Beaufort Sea. The use of aluminum skiffs with outboard motors during
fall subsistence whaling in the Alaskan Beaufort Sea also contributes noise. Fishing boats in coastal
regions also contribute sound to the overall ambient noise. Sound produced by these smaller boats
typically is at a higher frequency, around 300 Hz (Richardson et al., 1995a).

Icebreaking vessels used in the Arctic for activities including research and oil and gas activities produce
louder, but also more variable, sounds than those associated with other vessels of similar power and size
(Richardson et al., 1995a). Even with rapid attenuation of sound in heavy ice conditions, the elevation in
noise levels attributed to icebreaking can be substantial out to at least 5 km (Richardson et al., 1991). In
some instances, icebreaking sounds are detectable from more than 50 km away. In general, spectra of
icebreaker noise are wide and highly variable over time (Richardson et al., 1995a).

Oil and Gas Development and Production Activities. There currently are a few oil-production facilities on
artificial islands in the Beaufort Sea. Typically, noise propagates poorly from artificial islands, as it must
pass through gravel into the water (Richardson et al., 1995a). Typically, noise propagates poorly from
artificial islands, as it must pass through gravel into the water (Richardson et al., 1995a). Richardson et al.
(1995a) reported that during unusually quiet periods, drilling noise from ice-bound islands would be
audible at a range of about 10 km, when the usual audible range would be ~2 km. Richardson et al. (1995a)
also reported that broadband noise decayed to ambient levels within ~1.5 km, and low-frequency tones
were measurable to ~9.5 km under low ambient-noise conditions, but were essentially undetectable beyond
~1.5 km with high ambient noise. Much of the production noise from oil and gas operations on gravel
islands is substantially attenuated within 4 km and often not detectable at 9.3 km.

Recently Richardson (2006) summarized results from acoustic monitoring of the offshore Northstar
production facility from 1999-2004. Northstar is located on an artificial gravel island in the central
Alaskan Beaufort Sea. In the open-water season, in-air broadband measurements reached background
levels at 1-4 km and were not affected by vessel presence. However, Blackwell and Greene (2004) pointed
out that “...an 81 Hz tone, believed to originate at Northstar, was still detectable 37 km from the island.”
However, based on later measurements, that tone was not repeated in future years. Based on sounds
measurements of noise from Northstar obtained during March 2001 and February-March 2002 (during the
ice-covered season), Blackwell, Greene, and Richardson (2004) found that background levels were reached
underwater at 9.4 km when drilling was occurring and at 3-4 km when it was not. Irrespective of drilling,
in-air background levels were reached at 5-10 km from Northstar.

During the open-water season, vessels such as tugs, self-propelled barges, and crew boats were the main
contributors to Northstar-associated underwater sound levels, with broadband sounds from such vessels
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often detectable approximately 30 km offshore. In 2002, sound levels were up to 128 dB re 1 pPa at 3.7
km when crew boats or other operating vessels were present (Richardson and Williams, 2003). In the
absence of vessel noise, averaged underwater broadband sounds generally reached background levels 2-4
km from Northstar. Underwater sound levels from a hovercraft, which British Petroleum Exploration
(Alaska) (BPXA) began using in 2003, were quieter than similarly sized conventional vessels. Hovercraft
also replaced helicopter traffic to the Northstar facility.

Miscellaneous Sources. Acoustical systems are associated with some research, military, commercial, or
other vessel use of the Beaufort or Chukchi seas. Such systems include multi-beam sonar, sub-bottom
profilers, and acoustic Doppler current profilers. Active sonar is used for the detection of objects
underwater. These range from depth-finding sonar, found on most ships and boats, to powerful and
sophisticated units used by the military. Sonar emits transient, and often intense, sounds that vary widely
in intensity and frequency. Although not commonly used in the Arctic, acoustic pingers used for locating
and positioning oceanographic and geophysical equipment also generate noise at frequencies greater than
about 10-20 kHz. LGL, Ltd. (2005) describes many examples of acoustic navigational equipment.

111.A.7.a(3) Potential Effect of Climate Change. Available evidence indicates that the total extent of
arctic sea ice has declined over the past several decades; these declines are not consistent across the Arctic
(Gloersen and Campbell, 1991; Johannessen, Miles, and Bjorgo, 1995; Maslanki, Serreze, and Barry, 1996;
Parkinson et al., 1999; Vinnikov et al., 1999). Warming trends in the Arctic (Comiso, 2003) appear to be
affecting thickness of multiyear ice in the polar basin (Rothrock, Yu, and Maykut, 1999) and perennial sea-
ice coverage (declines 9% per decade) (Comiso, 2002a,b).

The presence, thickness, and movement of sea ice significantly influence the ice’s contribution to ambient
noise levels. The presence of sea ice also affects the timing, nature, and possible locations of human
activities such as shipping; research; barging; whale hunting; oil- and gas-related exploration (e.g., seismic
surveys and drilling); military activities; and other activities that introduce noise into the marine
environment. Because of sea ice and its effects on human activities, ambient noise levels in the Beaufort
and Chukchi seas can vary dramatically between seasons and sea-ice conditions. The presence of ice also
impacts which marine species are present, another factor that influences ambient noise levels.

If arctic warming continues, it is likely that changes in the acoustic environment also will occur in many
parts of the waters off Alaska (Tynan and DeMaster, 1997; Brigham and Ellis, 2004). Climate warming
potentially could: (a) increase noise and disturbance related to increased shipping and other vessel traffic,
and possibly increased seismic exploration and development; (b) expand commercial fishing and/or cause a
change in areas where intensive fishing occurs; (c) decrease year-round ice cover; (d) change subsistence-
hunting practices; and (e) change the distribution of marine mammal species (MacLeod et al., 2005).

I11.A.7.b Sound Propagation.

Underwater sound essentially is the transmission of energy via compression and rarefaction of particles in
the conducting medium (i.e., in this case, seawater). The pressure pulse from a sound source propagates
outwards in an expanding spherical shell at approximately 1,500 meters per second (m/s) (in seawater). As
the shell expands, the energy contained within it is dispersed across an ever-increasing surface area, and the
energy per unit area decreases in proportion to the square of the distance traveled from the source.
However, sound propagation is made significantly more complex as a result of sound interaction with
acoustically “hard” boundaries such as the water surface and the sea bottom and “soft” internal features like
thermal gradients.

Properties of sound that influence how far that sound is transmitted, what species hear it, and what physical
and behavioral effects it can have include: its amplitude, frequency, wavelength, directivity (beam pattern)
and duration; distance between the sound source and the animal; whether the sound source is moving or
stationary; the level and type of background noise; and the auditory and behavioral sensitivity of the
species (Richardson et al., 1995a). The frequency of the sound usually is measured in Hertz, pressure level
in microPascals (Gausland, 1998), and intensity levels in decibels (Richardson et al., 1995a; McCauley et
al., 2000). McCauley et al. (2000) and others (see references in McCauley et al., 2000) express this in
terms of its equivalent energy dB re 1 pPa’. The perceived loudness of any given sound is influenced by
many factors, including both the frequency and pressure of the sound (Gausland, 1998), hearing
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characteristics of the listener, the level of background noise, and the physical environment through which
the sound traveled before reaching the animal.

Based on summaries in key references (e.g., Richardson et al, 1995a; Gausland, 1998; Ketten, 1998), and
other references as noted, the following information about sound transmission is relevant to understanding
the characteristics of sound in the marine environment:

e Sound travels faster and with less attenuation in water than it does in air.

e The fate of sound in water can vary greatly, depending on characteristics of the sound itself,
characteristics of the location where it is released, characteristics of the environment through
which it travels (Richardson et al., 1995a; McCauley et al., 2000), and the characteristics (for
example, depth, orientation) of the receiver (Richardson et al., 1995a; Gausland, 1998).

e Sound propagation can vary seasonally in the same environment.

e Sound propagation varies significantly as a function of sound frequency owing to differential
absorption. Low frequencies can travel much further than high frequencies.

e Extrapolation about the likely characteristics of a given type of sound source in a given location
within the Chukchi and Beaufort seas based on published studies conducted elsewhere is
somewhat speculative, because characteristics of the marine environment such as bathymetry,
sound-source depth, and seabed properties greatly impact the propagation of sound horizontally
from the source (McCauley et al., 2000; see also Chapter 4 in Richardson et al., 1995a and
references provided therein). Richardson et al. (1995a:425) summarized that: “...a site-specific
model of sound propagation is needed to predict received sound levels in relation to distance from
a noise source.” Especially within the Chukchi Sea Planning Area, differences in site
characteristics in different parts of the planning area make predictions about sound propagation
relatively difficult.

e Because the air-water interface acts as a good reflector, sound generated underwater generally will
not pass to the air (Gausland, 1998).

Measurement of underwater sound levels historically has been complicated by a system of inconsistent and
confusing units. Sound pressures in underwater sound studies are reported in terms of peak-peak, 0-peak,
rms (root-mean-square), and peak-equivalent rms (Madsen, 2005). The RMS is linked to the derivation of
amplitude measurements from phase-oscillating signals. The magnitude of sound pressure levels in water
normally is described by sound pressure on a logarithmic (decibel: dB) scale relative to a reference rms
pressure of 1 uPa (dB re 1 uPa) (Madsen, 2005). Different reference units are appropriate for describing
different types of acoustic stimuli.

Results from underwater-noise studies can be difficult to evaluate and compare, as decibel levels may vary
by 10 dB or more between the different units of measure. Sound pressure of continuous sound sources
normally is parameterized by an rms measure, while transient sound normally is given in peak pressure
measures.

In unbounded seawater (i.e., in the deep oceanic locations, or at close ranges to a source in shallower shelf
waters), free field spherical spreading will occur. Once the horizontal propagation path becomes
substantially greater than the water depth, a ducted form of spreading tends to occur due to reflections from
the seabed and surface. In a duct with perfectly reflective boundaries, the spreading would become
cylindrical. In reality, the boundaries, and the seabed in particular, are not perfect reflectors, and there is
some loss of energy from the water column as the sound propagates. When impulse sounds propagate in a
highly reverberant environment, such as shallow water, the energy becomes spread in time due to the
variety of propagation paths of various lengths. The precise rate at which loss will occur is variable and
will be site specific, depending on such factors as seabed type.

I11.A.7.c. Seismic Sound.
The oil and gas industry in Alaska conducts marine geophysical surveys in the summer and fall, and on-ice
seismic surveys in the winter, to locate geological structures potentially capable of containing petroleum

accumulations. These surveys use individual airguns or a combination of individual airguns called an
airgun array to produce sound waves that typically are aimed directly at the seafloor. The sound is created
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by the venting of high-pressure air from the airguns into the water column and the subsequent production of
an air-filled cavity (a bubble) that expands and contracts, creating sound with each oscillation. Airgun
output usually is specified in terms of zero-to-peak or peak-to-peak levels. Airgun sizes are quoted as
chamber volumes in cubic inches, and individual guns may vary in size from a few tens to a few hundreds
of cubic inches. While the seismic airgun pulses are directed towards the ocean bottom, sound propagates
horizontally for several kilometers (Greene and Richardson, 1988; Hall et al., 1994). In waters 25-50 m
deep, sound produced by airguns can be detected 50-75 km away, and these detection ranges can exceed
100 km in deeper water (Richardson et al., 1995a) and thousands of kilometers in the open ocean (Nieukirk
etal., 2004). Typically, an airgun array is towed behind a vessel at 4-8 m depth and is fired every 10-15
seconds. The ship also may be towing long cables with hydrophones (streamers), which detect the
reflected sounds from the seafloor.

Airgun-array sizes are quoted as the sum of their individual airgun volumes and again can vary greatly.
The array output is determined more by the number of guns than by the total array volume (Fontana, 2003,
pers. commun.). For single airguns the zero-peak acoustic output is proportional to the cube root of the
volume. As an example, compare two airgun configurations with the same total volume. The first array
consists of one airgun with a total volume of 100 cubic inches (in®) resulting in a cube root of 4.64. The
second array has the same total volume, but consists of five 20-in> guns. The second array has an acoustic
output nearly three times higher (5 times the cube root of 20 = 13.57) than the single gun, while the gun
volumes are equal. The output of a typical two-dimensional/3-dimensional (2D/3D) array has a theoretical
point-source output of ~255 dB + 3 dB (Barger and Hamblen, 1980; Johnston and Cain, 1981); however,
this is not realized in the water column, and maximum real pressure is more on the order of 232 dB + 3 dB
and typically only occurs within 1-2 m of the airguns.

The depth at which the source is towed has a major impact on the maximum near-field output, and on the
shape of its frequency spectrum. The rms received levels that are used as impact criteria for marine
mammals are not directly comparable to the peak or peak-to-peak values normally used to characterize
source levels of airguns. The measurement units used to describe airgun sources, peak or peak-to-peak
decibels, are always higher than the rms decibels referred to in much of the biological literature. A
measured received level of 160 dB rms in the far field typically would correspond to a peak measurement
of about 170-172 dB, and to a peak-to-peak measurement of about 176-178 dB, as measured for the same
pulse received at the same location (Greene, 1997; McCauley et al., 1998, 2000). The precise difference
between rms and peak or peak-to-peak values for a given pulse depends on the frequency content and
duration of the pulse, among other factors. However, the rms level is always lower than the peak or peak-
to-peak level for an airgun-type source.

Tolstoy et al. (2004) collected empirical data concerning 190-, 180-, 170-, and 160-dB (rms) distances in
deep (~3,200 m) and shallow (~30 m) water for various airgun-array configurations during the acoustic
calibration study conducted by Lamont-Doherty Earth Observatory in the northern Gulf of Mexico. Results
demonstrate that received levels in deep water were lower than anticipated based on modeling, while
received levels in shallow water were higher.

Seismic sounds vary, but a typical 2D/3D seismic survey with multiple guns would emit energy at about
10-120 Hz, and pulses can contain significant energy up to at least 500-1,000 Hz (Richardson et al. 1995a).
Goold and Fish (1998) recorded a pulse range of 200 Hz-22 kHz from a 2D survey using a 2,120-in® array.

Richardson et al. (1995a) summarized that typical signals associated with vibroseis sound source used for
on-ice seismic survey sweep from 10-70 Hz, but harmonics extend to about 1.5 kHz (Richardson et al.,
1995a). In this activity, hydraulically driven pads mounted beneath a line of trucks are used to vibrate, and
thereby energize the ice. Noise incidental to the activity is introduced by the vehicles associated with this
activity.

Safety Radii for Marine Mammals. Exclusion zones are traditionally established around a seismic-
survey operation to help prevent potential harm to marine mammals that are exposed to the acoustic sound
sources. Typically, lower output systems produce smaller exclusion zones. The exclusion zone radii
around an airgun array vary with water depth. Tolstoy et al. (2004) provide both predicted and measured
values for a variety of airgun configurations ranging from 2-20 airguns. Recent National Marine Fisheries
Service (NMFS) incidental harassment authorizations (IHA’s) (e.g., Lamont-Doherty in 2005 [70 FR
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13466-13479]; University of Alaska, 2005) used the data from Tolstoy et al. (2004) to estimate exclusion
zones for shallow (<100 m), intermediate, (100-1,000 m), and deep (greater than [>] 1,000 m) waters,
depending on the type of airgun configuration used. No measurements were made for intermediate-depth
waters. The NMFS currently estimates these exclusion zones using a 1.5x correction factor from deepwater
data.

The MMPA has established two levels of harassment for marine mammals: Level A and Level B.
Simplified, Level A harassment has the potential to injure a marine mammal, while Level B harassment is a
disturbance impact. NMFS has established criteria for Level A harassment for nonexplosive sounds at 180
dB re 1 puPa rms for cetaceans and 190 dB re 1 pPa rms for pinnipeds. A Level B harassment criterion for
impulse noises is 160 dB 1 pPa rms. These criteria are then coupled with existing data (e.g., Tolstoy et al.,
2004) or field-test data to determine exclusion zones on a case-by case basis based on water depths and
airgun configurations.

The 120-dB (rms) isopleth is the approximate zone where marine mammal scientists found in 1998, at 20-
km almost total bowhead whale exclusion from a nearshore seismic survey (P=0.0012, estimated reduction
of 90 % with seismic (Richardson, 1999). Sound level received by bowhead whales in 1998 at 20 km
ranged from 117-135 dB re 1 puPa rms and 107-126 dB re 1 pPa rms at 30 km. At 30-40 km from the shot-
point however, sightings were considerably higher than expected, possibly meaning that bowheads were
disproportionately displaced into that area as a result of avoiding zones closer to the vessel (Richardson,
1999). Airgun arrays used in 1998 were an 8-gun array totaling 560 in* and a 16-gun array totaling 1500
in®. The 120-dB (rms) level is the level recommended by the 2001 open-water meeting participants to
show where responses by bowhead whales in the Beaufort Sea occurs. An issue complicating the use of the
120-dB isopleth for delimiting the safety zone is that it lies within the reported ambient range of sounds
(66-133 dB) in the Arctic marine environment (Burgess and Greene, 1999) and, therefore, depending upon
frequency, may be masked by other sound sources, including marine mammal sounds.

I111.B. Biological Environment.
111.B.1. Lower Trophic-level Organisms.

Information on lower trophic-level organisms in the northeastern Chukchi Sea was summarized extensively
in the EIS’s for two previous lease sales (USDOI, MMS, 1987b, 1990a). They include information on the
pelagic community, epontic community, benthic communities, and trophic interactions. The information in
two recent Beaufort Sea assessments (USDOI, MMS, 2003a:Sec 111.B.1; USDOI, MMS, 2004:Sec.
IV.B.2.e(3)) also is relevant, because many of the organisms and habitats in the offshore Chukchi Sea are
similar to those in the Beaufort Sea. Only a few of the lower trophic species are well known with the
possible exception of kelp; most are important only as prey. For example, plankton is consumed by fishes,
birds, and the endangered bowhead whales (Secs. 111.B.2, 111.B.4, and 111.B.5); the epibenthic and benthic
organisms are consumed by walruses, gray whales, and threatened spectacled eiders (Secs. 111.B.4 and
111.B.6).

Previous EIS’s explain that the Chukchi Sea is part of a Large Marine Ecosystem (LME) with a subarctic
climate (Ray and Hayden, 1993). The northern portion of the lease area is similar to other high-arctic
regions. Both high-arctic and subarctic portions of the Chukchi Sea are characterized by a short summer,
open-water period of growth and then a long winter, ice-covered season. As a result, the net annual growth
rates of organisms are slow, resulting in slow recovery to disruption or damage. Several ongoing, broad-
scale changes have been observed in lower-trophic level resources, making the Chukchi Sea food web more
like the ones in the Northern Bering Sea (Grebmeier and Dunton, 2000; Grebmeier et al., 2006;
http://www.arctic.noaa.gov/aro/russian-american/2004_2005/GrebRUSALCA). For example, plankton
blooms are now more prolonged, and the relative importance of the benthic activity has changed, as shown
in part by changes in the distribution of benthic feeding gray whales. The authors conclude that reductions
in the ice cover create the more prolonged plankton blooms, and that the plankton is grazed more
efficiently by pelagic consumers such as fish, allowing less to settle to the benthos where it was consumed
mainly by marine mammals and seabirds.
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The following sections update the information for the northeastern Chukchi Sea. The update is separated
into sections on (a) planktonic and epontic organisms, (b) benthic organisms, (c) coastal habitats, and (d) an
overall summary.

111.B.1.a. Planktonic and Epontic Organisms.

The Chukchi Lease Sale 126 EIS describes the distribution and production of phytoplankton in the eastern
Chukchi Sea. It explains that water masses moving northward through the Bering Strait and into the
Chukchi Sea transport not only nutrients and phytoplankton, but also zooplankton from the Bering Sea
(USDOI, MMS, 1990a:111-11 and Fig. 111-B-1a).

There is extensive new information on the distribution of phytoplankton chlorophyll because of the
availability of satellite chlorophyll data since 1997. The satellite sensors measure the distribution and
concentration of chlorophyll, or the “greenness” of the surface water. Figure I11.B-1 illustrates the average
concentration of chlorophyll during August for the years 1998 through 2005. It shows the very high
concentrations of phytoplankton chlorophyll (i.e., a bloom or biological “hot spot”) in the southwestern
Chukchi Sea near the Bering Strait and along the eastern Russian coast during August. The influence of the
rich Bering Sea water and a seasonal bloom near the retreating ice edge are noted by Wang, Cota, and
Comiso (2004), who analyzed many similar images during a detailed study of phytoplankton variability in
the Beaufort and Chukchi seas. Figure 111.B.1 also illustrates high concentrations of chlorophyll around
Point Hope and Cape Lisburne, and in Ledyard Bay. The images show moderate concentrations in the
northeastern Chukchi Sea along the northwestern Alaskan coast. The concentration in the offshore waters
of the sale area, including the new northern area, is relatively uniform and generally low, about one-fifth of
the concentration along the coast.

A different distribution of chlorophyll is described by Dunton et al. (2005). They synthesized old
measurements of chlorophyll, mainly from late-summer icebreaker cruises during the 1980°s and 1990’s
for the MMS and National Oceanic and Atmospheric Administration (NOAA) OCS Environmental
Assessment Program. They standardized the measurements and integrated them for the whole water
column. The results indicate that high chlorophyll concentrations occurred in the water across the northern
Chukchi Sea (Dunton et al., 2005:Fig. 4). The results are possibly influenced by the location of ice-edge
blooms during the late-summer icebreaker cruises in 1980’s and 1990’s. During the past 10 years, the late-
summer ice edge has been located farther north (Comiso, 2005); the location of late summer ice-edge
blooms presumably also would be located farther north. The area of high primary production illustrated by
Dunton et al. might not be a permanent “hot spot” biologically within the proposed sale area.

Regarding epontic communities, their production is related primarily to under-ice light levels. Previous
studies in offshore ice have shown that those levels are related to the thickness of the ice and snow cover.
Chlorophyll a measurements under thick multi-year ice showed that the concentrations were about two
orders of magnitude less than the concentration under first-year ice (Gradinger et al., 2005). A similar
study by Gradinger and Bluhm (2005) examined the influence of sediment concentrations in first-year ice.
They found that the spring ice bloom remained up to two orders of magnitude lower in sea ice with a high
sediment load. The studies indicate that the epontic production under offshore pack ice in the Chukchi Sea,
which would be relatively thick but sediment free, would be relatively high.

The ecological importance of epontic communities would be related partly to the persistence of their
substrate—the ice cover. A study of the Chukchi Sea ice cover indicates that the summer melt season has
increased slightly (Belchansky and Douglas, 2002). They concluded that the mean annual melt duration
increased 2-3 weeks since 1989 in the Chukchi Sea. The longer duration of the melt season, especially
during the spring, might have changed slightly the ecological importance of the epontic community as
opposed to the pelagic one. (Refer also to the study of epontic communities under offshore opaque pack
ice in the Beaufort Sea [Gradinger et al., 2005]), which would indicate the abundance of epontic organisms
under multiyear ice in the proposed sale area.)

The MMS’ significance criteria for assessments of species are based primarily on generation times, e.g., a
significant effect is one that would affect three or more generations. Because of the criteria, information on
generation times, lifespans, and doubling times are important. The doubling time for a phytoplankton
population in the surface layer is very short, even in the Arctic. For example, phytoplankton intrinsic
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growth rates up to 0.4/day (i.e., doubling time of less than a few days) were measured by Sherr et al. during
a recent Shelf Basin Interaction study at Point Barrow
(http://bioloc.coas.oregonstate.edu/SherrLab/SBlresults.html). Further, the lag between a phytoplankton
bloom and the retreating edge of the sea ice usually is only 2-3 weeks (Wang, Cota, and Comiso, 2004). In
contrast to phytoplankton, most arctic zooplanktonic organisms reproduce once during the year (Gislason,
2003). For example, the copepod Calanus finmarchicus reproduces in May in the surface layers at the time
of the spring bloom; therefore, the generation length of arctic zooplanktonic organisms is approximately 1
year.

111.B.1.b. Benthic Organisms.

The Chukchi Sea Lease Sale 126 EIS explains that the benthos in the northeast Chukchi Sea contains
components of both the Bering Sea and Beaufort Sea biota (USDOI, MMS, 1990a:111-13, Table 111-B-1,
and Fig. 111-B-1d). The EIS explains also that the area around the Burger Prospect is inhabited by the
following group of species: the polychaete Maldane, the brittle star Ophiura, the sipunclid (peanut worm)
Golfingia, and the bivalve Astarte. However, a recent study found that brittle stars were overwhelmingly
dominant in some parts of the northeastern Chukchi Sea (Ambrose et al., 2001).

The distribution of the fauna is related partly to the sediment type. In offshore areas near the Burger
Prospect, the sediment is muddy sand or gravelly mud (Naidu, 2005). The distribution of infauna and
epifauna mollusks was related particularly to the percentage of sand and pebbles, respectively (Feder et al.,
1994). They concluded also that the abundance and biomass of snails and other epifaunal mollusks around
the Burger prospect to the south of Hanna Shoal is relatively low compared to the mollusks near the
Alaskan coast (Fig. 111.B-2). In contrast, amphipods are relatively abundant in areas with pebbly sand
between Point Franklin and Wainwright (USDOI, MMS, 1990a:Fig. 111-B-1d). The sediment is muddy in
Ledyard Bay, where eider ducks feed on epibenthic organisms like amphipods (Sec. 111.B.5) (Naidu, 2005);
and along other parts of the coast it is muddy sand or gravelly muddy sand.

Sidescan-sonar surveys have detected feeding traces from gray whales in water over about 50 m deep with
fine sand and mud, and traces of walruses feeding in other areas (USDOI, MMS, 1990a:111-15 and Sec.
I11.B.1.c(3)). The seafloor marks, the sediment types, and the presence of soft-bodied benthic organisms,
such as worms, indicate that the most of the surface sediment in the proposed sale area is unconsolidated.

The Beaufort Sea multiple-sale EIS explains that a special benthic community is the Boulder kelp
community (USDOI, MMS, 2003a). Similar kelp communities in the Chukchi Sea are located only inshore
of the proposed sale area, as explained in Sec. 111.B.1.c.

As attested to in the acoustic profiles of MacDonald et al. (2005) and Pauli et al. (2007), “pockmarks” may
exist in the northeast of the Chukchi Sea sale area and the nearshore eastern Beaufort Sea shelf. The age of
these features, whether they are associated with methane seeps, whether they support biological
communities, and whether there are any such features within the proposed sale area are all unknown. Upon
review of this information, we have determined that the existence of these features and any associated
communities within the proposed action area is highly speculative and the related discussions have been
dropped from the final EIS.

The Chukchi Sea benthos generally is richer than that on other arctic shelves (Grebmeier and Dunton,
2002; Dunton et al., 2005). The benthic faunal biomass is relatively high in northeastern Chukchi,
compared to central and western Chukchi and compared to the rest of the arctic seas (Grebmeier and
Dunton, 2000:Fig. 1). Grebmeier and Dunton (2000) explain that the richness probably is due partly to the
inability of Chukchi fauna to consume all of the primary production, thereby allowing a lot of organic
matter to sink to the seafloor. They refer to the situation as weak or loose trophic “coupling”, and the
Arctic Climate Impact Assessment (ACIA) refers to such loose coupling as “mismatch” between trophic
levels (ACIA, 2005:Sec. 9.3.2.2). The ongoing research by Grebmeier et al. on Russian-American Long-
term Census of the Arctic (RUSALCA) cruises on both sides of the Chukchi Sea has detected areas with
high benthic biomass, such as the southcentral portion, but no areas with special benthic communities.
Regardless, because of the relatively large amount of organic matter that sinks to the seafloor in the
Chukchi Sea, there are many areas which are important to benthic grazers such as ducks, walruses, and
gray whales (Grebmeier and Dunton, 2000).
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The concentration of heavy metals in the sediments and benthic organisms from the Chukchi and Beaufort
seas has been the subject of two recent studies. Naidu (2005) reviewed samples that were collected during
the 1990’s after operation of the Red Dog Mine in the southeastern Chukchi Sea. He concluded that the
trace-metal concentrations in the sediments there and from the northeastern Chukchi Sea were low, and that
the environment was “pristine”. Stern and Macdonald (2005) determined the concentration of total and
methyl mercury (HgT and CH3Hg) in a common Calanus copepod and other organisms that were collected
during the late 1990’s. They concluded that the background concentrations of HgT were low in samples
from the Chukchi Plateau, and that the concentrations in samples from the Canadian Basin were about
twofold higher. They related the relatively high concentrations in the Canadian Basin to the input from
land and spring melt. The concentrations in the Chukchi Sea are similar to those that have been observed
in the Beaufort Sea (USDOI, MMS, 2003a:Sec. 111.A.5.a(2)). An important aspect for the present
assessment is that both sets of the above “pristine” Chukchi samples were collected after the discharge of
drilling fluids during the exploratory drilling in 1989, 1990 and 1991.

The recovery time for benthic communities is indicated by a study of ice gouges (Conlan and Kvitek,
2005). They studied the recolonization of ice gouges in relatively shallow water (12-28 m) in the Canadian
high Arctic. They found that new scours were recolonized quickly by some animals, such as polychaetes,
but predicted that recolonization of the original community would require many years. Two ice scours that
they studied for 8 or 9 years achieved only 65-84% recolonization of the original community within that
time. The fastest recolonization rate (65% in 8 years) might be appropriate for the slightly deeper but
warmer northeastern Chukchi Sea. The general recolonization rate that will be used for subsequent
assessment of the persistence of pipeline-burial effects is about three-quarters of the community within a
decade.

111.B.1.c. Coastal Habitats.

The Chukchi Sea Lease Sale 126 EIS summarizes the information on habitats along the Alaskan coast
(USDOI, MMS, 1990a). Sea ice dominates the Chukchi Sea coastal habitats, as noted also for the Beaufort
Sea coastal habitats (USDOI, MMS, 2003a:111-30) and for Arctic Ocean coastal habitats in general (Gutt,
2001). Due to the thick ice cover, the shallow benthos and coastline are highly disturbed during the winter
and are, therefore, not inhabited year-round by large organisms.

The Sale 126 EIS describes the well-known kelp community in the center of Peard Bay (USDOI, MMS,
1990a:111-13 and IV-C-14). Information on the kelp community is summarized also in the recent
Programmatic EA (PEA) for 2006 seismic exploration (USDOI, MMS, 2006a). There is no new
information on the kelp community, so the previous descriptions are incorporated by reference. The
descriptions do not specify the areal extent of the kelp within the bay, but that EIS does explain (USDOI,
MMS, 1990a:111-15) that bivalves and polychaetes were dominant in the deeper, central section of Peard
Bay. Therefore, the extent of the kelp bed in Peard Bay might be limited to just part of the bay.

The 126 EIS and PEA explain that there is kelp also along the coast near Skull Cliffs, about 20 km to the
northeast of Peard Bay, and along the coast about 25 km southwest of Wainwright in water depths of 11-13
m. The EIS also explains that the spatial extent, which has not been examined closely, probably is limited
by the presence of rock and other hard substrate. All three kelp communities are close to the coast; they are
located outside of the proposed sale area but within the area through which an oil pipeline might be
constructed. We are aware of no new information on the distribution of kelp near the proposed sale area,
but there is additional information on the recovery of kelp after disturbance. Previous studies had shown
that when kelp was removed experimentally from boulders in the Beaufort Sea, only 50% of the denuded
area was recolonized within 3 years. The study concluded that grazing by invertebrates might be a reason
for the limited recolonization. Recently, recolonization rates were measured for kelp within cages that
excluded invertebrates (Konar, 2007). However, even within the cages, there was no recruitment within 2
years, demonstrating again that kelp recovers very slowly from disturbance.

The general characteristics of the Chukchi coastline were determined for Sale 109, and those characteristics
were incorporated in the Sale 126 EIS. The characteristics included four basic categories, depending on the
substrate and vegetation (USDOI, MMS, 1987b:Fig. 1V-13). During 2001, MMS contracted for a
reexamination of the shoreline characteristics from Point Barrow to Point Hope (USDOI, MMS, 2003a).
The new classification system, which distinguishes 10 basic categories and 5 subcategories, is consistent
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with the results of the previous system, listing the most sensitive parts of the coastline as the lagoons
adjacent to the proposed sale area.

111.B.1.d. Summary.

As a summary of the information above, lower trophic-level organisms were described very well in
previous EIS’s. The recent data on plankton and epontic organisms is consistent with the information in
the Chukchi Sea Lease Sale 126 EIS. The recent data further indicates that production probably is high
within the proposed sale area during the early summer retreat of the ice edge and that during midsummer,
the production generally is low and relatively uniform within the proposed sale area. The data also indicate
that there is higher production near the Bering Strait and along the Russian Chukotka coast, around Point
Hope and Cape Lisburne, and along the Alaskan coast, including Ledyard Bay. The length of the melt
season is 2-3 weeks longer than it was in the late 1980’s. The generation times of Chukchi phytoplanktonic
and zooplanktonic organisms are a few days and a year, respectively.

The benthos in the Chukchi Sea is relatively rich. The richness and the presence of feeding marks on the
seafloor from walruses and gray whales indicate that the benthos supports abundant consumers. The
sediment is partly muddy sand or gravelly mud; i.e., an unconsolidated type of sediment. When the natural
benthic community is disturbed by ice scour, only about two-thirds of the community probably would
recolonize the gouge within 8 years. The background concentration of total mercury and methyl mercury is
low in zooplankton from the Chukchi, indicating that the Chukchi is relatively pristine. Pockmarks have
been observed on deep Chukchi slope; the pockmarks may be an indication of methane seeps and cold-seep
communities of organisms.

The coastal habitats include kelp communities in Peard Bay, near Skull Cliffs about 20 km northeast of
Peard Bay, and along the coast about 25 km to the southwest of Wainwright. The sensitive parts of the
coastline include the lagoons.

111.B.2. Fish Resources.

The proposed lease sale could affect freshwater and offshore marine habitats. This section focuses more on
coastal and marine fish/fishery resources and habitats occurring in nearshore and offshore waters of the
Chukchi Sea, because most impacts would occur in these areas, but freshwater habitats also are important.
There are few species covered by fishery-management plans in these waters. The issue of aquatic invasive
species is directly pertinent to the conservation and management of fishery resources. Relevant terms and
regulatory background concerning aquatic invasive species is discussed in Section 11.B.5.b. Presently, the
five species of Pacific salmon occurring in Alaska are the only managed species with essential fish habitat
(EFH) designated in the Alaskan Chukchi Sea. Essential fish habitat is described in Section I11.B.3.

111.B.2.a. Major Surveys of Coastal and Marine Fish Resources and Habitats.
This section briefly reviews some important surveys conducted in these waters in the last century.

Walters (1955) briefly summarized the history of arctic Alaska ichthyology to date. He wrote: “The
ichthyofauna of western Arctic America has been studied the least of any major sector of the northern polar
regions, and that of Arctic Alaska the least of any equally great area of North America” (Walters, 1955).
Fifty years later, Walters’ comment remains, for the most part, accurate.

The first major scientific collections of fishes in the Chukchi Sea were those made by the Russians A.P.
Andriyashev, K.I. Panin, and P.V. Ushakov in 1932 and 1933 (Raymond, 1987). Andriyashev (1955; a
translation of a report published in 1937) described basic information concerning fishes collected by
Russian expeditions of the Bering and Chukchi seas.

Frost and Lowry (1983) reported on thirty-five successful otter-trawl tows that were conducted in the
northeastern Chukchi and western Beaufort seas in August-September of 1976 and 1977. In 1976, two
tows were made in the western Beaufort Sea in water 40 m and 123 m deep. In 1977 (August 2-September
3), 33 tows were made in the northeastern Chukchi and western Beaufort seas in waters 40-400 m deep.
Many were conducted near the southern edge of pack ice. Frost and Lowry (1983) caught 133 fishes
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belonging to 14 species in trawls made in 1976. In the more extensive trawls conducted in 1977, they
caught 512 fishes belonging to 17 species. A total of 19 species or species groups of fishes were identified
from the combined tows.

Fechhelm et al. (1984) reported results of an ichthyological survey conducted in 1983 that focused
primarily on arctic fish usage of and ecological dependence on marine estuarine environments along the
northeastern Chukchi Sea coast from Peard Bay to Point Hope. Data were collected for the most part
during the open-water, summer season and, to a lesser extent, in winter. Their survey revealed the most
prominent species encountered during 1983 were arctic cod, arctic staghorn sculpin, fourhorn sculpin,
capelin, shorthorn sculpin, hamecon, arctic flounder, and saffron cod. Fourhorn sculpin and arctic flounder
occurred in nearshore waters (<1 km), while the remaining sculpins were found exclusively in deeper,
offshore (>1 km) waters. Arctic and saffron cod were found to occupy both nearshore and offshore waters.

Barber, Smith, and Weingartner (1994) reported data obtained in the northeastern Chukchi Sea between
Cape Lisburne in the south to the ice edge in the north between 1989 and 1992. These surveys (1989-1992)
are the most recent fish surveys conducted within the proposed lease sale area. Collectively, these surveys
and associated studies reflect a sparse sampling of fish resources across the northeastern Chukchi Sea.
Sampling effort has been spatially and temporally irregular and disjunct. Coastal waters of the western
Beaufort Sea are better sampled than coastal waters of the northeastern Chukchi Sea.

In summer 2004, a RUSALCA expedition was conducted in the Bering and Chukchi seas (Mecklenburg et
al., 2005). The primary study area lay between Wrangel Island and Herald Canyon in Russia Federation
territorial waters to Cape Lisburne, Alaska to Point Barrow, Alaska and south to the Bering Strait. Most of
sampling sites lie to the south and west of the Chukchi Sea sale area; however, three sampling sites occur
on the southern margins of the sale area (off Cape Lisburne).

Fish biologists on the RUSALCA expedition noted the following qualitative conclusions: (1) the Chukchi
benthic community is highly diverse and patchy; and (2) both fish abundance and diversity seem lower in
the Chukchi Sea than in the Bering Sea. The largest catches occurred to the south, and were usually at least
one order of magnitude higher than those in the north. Also, biologists noted several range extensions or
rare species.

Surveys often have been directed at one fish assemblage (e.g., subadult and adult demersal fishes) and,
consequently, did not sample for other fish assemblages (pelagic life stages and species). Information from
many surveys was reported only for abundant species, and that information was not standardized. Surveys
of coastal and marine fish resources in the Chukchi and Beaufort seas are typically conducted during
periods that ice cover is greatly reduced (late July, August, or September) and information concerning the
distribution, abundance, habitat use, etc., of marine fishes outside this period is limited. Due to the lack of
specific information for many species, it is necessary to discuss the biology and ecology at the family level.
Generalized life-history strategies of the families with fish species known to be occurring in the region (see
USDOI, MMS, 2006a:Appendix B). Most of this information was taken from Mecklenburg, Mecklenburg,
and Thorsteinson (2002).

Despite these previous works, several data deficiencies remain. Information of current distribution and
abundance (e.g., fish per square kilometer) estimates, age structure, population trends, or habitat use areas
are not available for fish populations in the northeastern Chukchi Sea. Many fish studies reporting
distribution and/or abundance are 20-30 years old. Other studies are still older. For example, the only
survey of demersal fishes in the region is more than 20 years old. Fish assemblages and populations in
other marine ecosystems of Alaska (e.g., Gulf of Alaska, Bering Sea) have undergone observable shifts in
diversity, distribution, and abundance during the last 20-30 years; it is not known if the findings of Frost
and Lowry (1983) still accurately portray the diversity and abundance of demersal fishes in the Alaskan
Beaufort Sea. The same is true for other dated studies. It is possible that they no longer accurately and
precisely reflect the current distribution, abundance, and habitat use patterns of fish resources in the
northeastern Chukchi and western Beaufort seas. Such information could be stale, or in some cases,
stagnant. If so, accurate information concerning the distribution, abundance, and habitat use patterns of
fish resources is incomplete and/or unavailable from which to accurately and/or precisely assess
environmental impacts from the Proposed Action.
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Another important data gap is the lack of information concerning discrete populations for arctic fishes. The
literature abounds with casual references made of various fish populations without having delimited the
population other than by perhaps using arbitrary boundaries of a study area, or presenting data without
discriminating one discrete population unit from another. Additionally, a few marine species are regarded
as widespread and/or abundant, yet distribution and density statistics for discrete populations are scarce,
unknown, and therefore, incomplete. Several species are known only from a single specimen of each
species; others are known from perhaps a handful of specimens collected years to decades ago. Population
information is entirely lacking for such species.

111.B.2.b. Fish Resources of Arctic Alaska and Their Ecology.

Three large marine ecosystems (LME’s) encompass coastal and offshore waters of arctic Alaska. They are
the Bering Sea, Chukchi Sea, and the Beaufort Sea. Each LME is characterized by distinct hydrographic
regimes, submarine topographies, productivity, and trophically dependent populations, yet influences the
others. The Chukchi Sea LME represents a transition zone between the fish assemblages of the Beaufort
and Bering LME’s. Aspects of all three LME’s are discussed below because they influence each other and
to portray the importance of the Chukchi Sea from a broad perspective.

The Alaskan Chukchi and western Beaufort Seas support at least 98 fish species; representing 23 families
(Table I11.B-1) have been documented to occur (Mecklenburg, Mecklenburg, and Thorsteinson, 2002).
These families include lampreys, sleeper sharks, dogfish sharks, herrings, smelts, whitefishes, trouts and
salmons, lanternfishes, cods, sticklebacks, greenlings, sculpins, sailfin sculpins, fathead sculpins, poachers,
lumpsuckers, snailfishes, eelpouts, pricklebacks, gunnels, wolffishes, sand lances, and righteye flounders.
Forty-nine species are common to both large marine ecosystems. Additional species are likely to be found
in the Chukchi Sea if and when coastal and offshore waters are more thoroughly surveyed.

Aguatic systems of the Arctic undergo extended seasonal periods of frigid and harsh environmental
conditions; therefore, fish inhabiting such systems must be biologically and ecologically adapted to
surviving such conditions so as to produce offspring that eventually do the same. Behavioral strategies of
each life stage are evolutionarily timed to coincide with environmental conditions favoring survival to the
next life stage. The process of natural selection does not favor individuals or populations that are not
adapted to survive such conditions. Important environmental factors that arctic fishes must contend with
include reduced light, seasonal darkness, prolonged low temperatures and ice cover, depauperate fauna and
flora, and low seasonal productivity (see McAllister, 1975 for a description of environmental factors
relative to arctic fishes).

The lack of sunlight and extensive ice cover in arctic latitudes during winter months influence primary and
secondary productivity, making food resources very scarce during this time, and most of a fish’s yearly
food supply must be acquired during the brief arctic summer (Craig, 1989). There are fewer fish species
inhabiting Arctic waters of Alaska as compared to those inhabiting warmer regions of the State. The
Chukchi Sea is warmer, more productive, and also supports a more diverse fish fauna than occurs in the
western Beaufort Sea (Craig, 1984, citing Morris, 1981; Craig and Skvorc, 1982; Craig 1984). Also, most
fish species inhabiting the frigid polar waters are thought to grow and mature more slowly relative to
individuals or species inhabiting boreal, temperate, or tropical systems.

Marine waters of the Chukchi and Beaufort seas offer the greatest two- and three-dimensional area for
arctic fishes to exploit; these include neritic waters and substrates (occurring landward of the continental
shelf break, as delimited by the 200-m isobath) and oceanic waters and substrates (occurring seaward of the
continental shelf break [>200-m isobath]). The diverse fishes of the eastern Chukchi and western Beaufort
seas use a range of waters and substrates for spawning, breeding, feeding, or growing to maturity (Table
111.B-2).

Arctic fishes of Alaska are classified into primary assemblages by occurrence in basic aquatic systems and
by life-history strategies that allow the fishes to survive the frigid polar conditions (Craig, 1984; Craig,
1989; Moulton and George, 2000; Gallaway and Fechhelm, 2000). A life-history strategy is a set of co-
adapted traits designed by natural selection to solve particular ecological problems (Craig, 1989, citing
Stearns, 1976).
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111.B.2.b(1) Primary Fish Assemblages.
The primary assemblages of arctic fishes are:

o freshwater fishes that spend their entire life in freshwater systems (although some also might
spend brief periods in nearshore brackish waters);

o marine fishes that spend their entire life in marine waters (some also spend brief periods in
nearshore brackish waters along the coast); and

e diadromous and anadromous fishes that move between and are able to use fresh, brackish, and/or
marine waters due to various biological stimuli or ecological factors.

While some arctic fish species are described in the scientific literature and in surveys as being abundant in
the region, they are only so in a relative context and are of low overall abundance.

Species having low abundance and/or small ranges occurring in the first quartile of the frequency
distribution of species abundances or range sizes (i.e., 25%; the quartile definition from Gaston, 1994) are
termed “rare” (Gaston, 1994). The terms “common” and “widespread” are used as an antithesis of “rare”
(Gaston, 1994). Rare as used in this sense does not imply protected status under the law, such as under the
Endangered Species Act.

Marine waters support the most diverse, although least well known, fishes of the Alaskan Beaufort Sea
region. Studies of marine fishes in the region are very limited; most of the surveys/studies have been
performed in coastal waters landward of the 200-m isobath, with scant surveys having sampled deeper
waters (for example, Frost and Lowry, 1983; Jarvela and Thorsteinson, 1999). In areas where coastal
surveys have been conducted, seasonal trends in relative abundance of dominant (abundant) fish species are
evident (Jarvela and Thorsteinson, 1999). However, robust population estimates or trends for marine fishes
of the region are unavailable. Distribution or abundance data for marine fish species are known only
generally at the coarsest grain of resolution (for example, common, uncommon, rare), although a few
studies include abundance estimates (qualitative or quantitative) for localized areas (Frost and Lowry,
1983; Griffiths et al., 1998; Jarvela and Thorsteinson, 1999). Detailed information generally is lacking
concerning the spread, density, or patchiness of their distribution in the overall Chukchi Sea region. Data
concerning habitat-related densities; growth, reproduction, or survival rates within regional or local
habitats; or productivity rates by habitat, essentially are unknown for fishes inhabiting waters seaward of
the nearshore, brackish-water ecotone.

Frost and Lowry (1983) reported anatomical, reproductive, and prey statistics for selected species sampled
(arctic cod, polar eelpout, twohorn sculpin, hamecon, arctic alligatorfish, leatherfin lumpsucker, fish doctor,
and spatulate sculpin) from 35 otter-trawl tows performed in the northeastern Chukchi and western
Beaufort seas in August-September 1976 and 1977. Prey of the summarized species as a group consists of
copepods, amphipods, isopods, mysids, euphasiids, polychaete worms, cumaceans, caprellids, shrimp,
brittle stars, and arctic cod. Nineteen species of fishes were identified; three species (arctic cod, polar
eelpout, and twohorn sculpin) accounted for 65% of all fishes caught.

Marine fishes prefer the colder, more saline coastal water seaward of the nearshore brackish-water zone.
As summer progresses, the nearshore zone becomes more saline due to decreased freshwater input from
rivers and streams. During this time, marine fishes often share nearshore brackish waters with diadromous
fishes, primarily to feed on the abundant epibenthic fauna or to spawn (Craig, 1984). In the fall, when
diadromous fishes have moved out of the coastal area and into freshwater systems to spawn and overwinter,
marine fishes remain in the nearshore area to feed.

Marine fishes in the region primarily feed on marine invertebrates and/or fish. They rely heavily on
epibenthic and planktonic crustacea such as amphipods, mysids, isopods, and copepods. Because the
feeding habits of marine fishes in nearshore waters are similar to those of diadromous fishes, some marine
fishes are believed to compete with diadromous fishes for the same prey resources (Craig, 1984; Fechhelm
et al., 1996). Competition is most likely to occur in the nearshore brackish water ecotone, particularly in or
near the river deltas. As nearshore ice thickens in winter, marine fishes probably continue to feed under the
ice but eventually depart the area as ice freezes to the bottom some 2 m (6 ft) thick. Seaward of the
bottomfast ice, marine fishes continue to feed and reproduce in coastal waters all winter (Craig, 1984).
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Many evidently spawn during winter, some in shallow coastal waters, and others in deeper waters. Arctic
cod spawn under the ice between November and February (Craig and Halderson, 1981). Snailfishes spawn
farther offshore by attaching their adhesive eggs to a rock or kelp substrate.

111.B.2.b(2) Secondary Marine Fish Assemblages. To better understand fish resources and the potential
impacts of disturbances to their populations and habitats, we further refined the scale of primary fish
assemblages into secondary (ecological) assemblages based on fish behavior and ecology, and general
oceanographic/landscape features, such as the continental shelf break or polar ice (Table I11.B-2). The
purpose of characterizing finer scale hierarchical organization of arctic fishes is to enhance our analysis of
potential impacts in a data-deficient setting, particularly concerning marine fishes. Many species overlap to
some degree in these assemblages, due in part to the different habitat areas used by different lifestages (e.g.,
arctic cod occur in both neritic (<200 m depth)-demersal [as adults] and cryopelagic [as juveniles]
assemblages).

Based on the general ecology and three-dimensional occurrence of marine fishes in the sea, we identified
the following secondary marine fish assemblages: neritic-demersal, neritic-pelagic, oceanic-demersal, and
oceanic-pelagic. An additional and important assemblage that is unique to polar regions is the cryopelagic
fish assemblage. Distribution, abundance, life-history statistics, and trophic data for fishes are listed in
Table I11.B-2. Following are characterizations of each secondary fish assemblage.

111.B.2.b(2)(a) The Neritic-Demersal Assemblage. The neritic-demersal assemblage is comprised of
marine fishes living at or near the seafloor of the continental shelf (landward of the 200-m isobath) and
capable of active swimming. Studies of species other than those seasonally using the nearshore brackish
ecotone are scarce. Some uncommon or rare species of this assemblage include the toothed cod,
whitespotted greenling, spinyhook sculpin, veteran poacher, leatherfin lumpsucker, kelp snailfish, fish
doctor, and Alaska plaice. Species of this assemblage that are attributed as being widespread and/or
abundant include the fourhorn sculpin, twohorn sculpin, polar eelpout, and arctic flounder. Life-history
data for many of the demersal species using neritic substrates is lacking (e.g., whitespotted greenling,
twohorn sculpin, spinyhook sculpin, veteran poacher); consequently, assessing the species resilience to
perturbations is not feasible until additional information becomes available.

111.B.2.b(2)(b) The Neritic-Pelagic Assemblage. Fishes inhabiting the water column over the continental
shelf (landward of the 200-m isobath) comprise the neritic-pelagic assemblage. Some fishes of this
assemblage are prone to occupying the upper water column (pelagic species), while others exhibit greater
use of the lower depths or the entire water column and seafloor (benthopelagic species). Surveys and
studies of pelagic fishes inhabiting “offshore waters” (as defined by Jarvela and Thorsteinson [1999] as
marine waters deeper than 2 m), especially those more than 30 m in depth, are scant. Species of this
assemblage regarded as widespread or abundant include the Pacific herring, arctic cod, capelin, and Pacific
sand lance. Two benthopelagic species are uncommon (fourline snakeblenny and slender eelblenny); the
polar cod is regarded as rare. No species of this assemblage are assessed as being of low resilience,
because life-history data are lacking.

111.B.2.b(2)(c) The Cryopelagic Assemblage. The term “cryopelagic” is used to describe fishes that
actively swim in neritic or oceanic waters but, during their life cycle, are associated in some way or other
with drifting or fast ice. The cryopelagic fish assemblage is further described by Andriashev (1970) as
such:

Both young and adult fishes can be associated with ice or water immediately below the ice. These
relationships are usually trophic in nature, but in some cases ice provides fishes with a shelter
from predators or even a substratum for sucking. The association of fishes with ice can be
observed easily and often. The more intimate aspects of their behavior are, however, still little
known....
Andriashev (1970) described what may be the first known cryopelagic fish species, the arctic cod
(Boreogadus saida; previously known as polar cod), stating:

According to many eyewitness observations, arctic cod often occur in ice holes, cracks, hollows
and cavities in the lower surface of the ice. They are most common among broken ice or near the
ice edge. Here, as the ice thaws and breaks up phyto- and zooplankton develop and provide food
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for arctic cod. It is possible that the fish also feed on organisms of the amphipod-diatom ice
community inhabiting the lower “fluffy” ice layer. This peculiar ice biocoenosis is known now
from both the Arctic and Antarctic. At the same time polar cod apparently use sea ice as shelter
from the numerous enemies attacking them from both water and air.

Andriashev (1970) described the arctic cod as:

...one of the main consumers of Arctic plankton;...it is a common food of Greenland seal
(Pagohoca groenlandica), ringed seal (Phoca hispida), bearded seal (Erignathus barbatus), white
whale (Delphinapterus leucas), narwhal (Monodon monoceros) and other marine mammals,
many marine birds (including gulls, guillemots, etc.) and fishes (citing Klumov, 1937,
Andriashev, 1954).

The arctic cod is abundant in the region and their enormous autumn-winter pre-spawning swarms are
well known. The species is also very widely distributed and they make distant migrations, not only
along the shelf areas in the Arctic Basin but also in higher latitudes.

In addition to the arctic cod, other cryopelagic fishes of the Alaskan arctic region include polar cod, toothed
cod, and Pacific sand lance. Arctic cod and Pacific sand lance are assumed to be of medium resilience to
exploitation; polar cod and toothed cod are data deficient such that an assessment of resilience is not
feasible with available information.

111.B.2.b(2)(d) The Oceanic-Pelagic Assemblage. Fishes inhabiting the water column of oceanic waters
seaward of the 200 m isobath comprise this assemblage; most species exhibit some preference of
bathymetric stratification. Those species chiefly occurring within the upper 200 m of the water column are
regarded as epipelagic fishes. Fishes inhabiting oceanic waters between 200 and 1,000 m in depth are
termed mesopelagic fishes. Bathypelagic fishes are those species inhabiting depths >1,000 m in depth; as
yet, there are no known bathypelagic fishes in the Alaskan Beaufort Sea. Several of the epipelagic species
include the Pacific herring, arctic cod, polar cod, and Pacific sand lance (note that several of these species
also use neritic and ice-covered waters). The glacier lanternfish is largely a mesopelagic fish; however, it is
known to sometimes use the epipelagic zone. Oceanic waters are poorly surveyed; hence, relative
abundance estimates of oceanic fishes (demersal or pelagic) in Table 111.B-1 are extremely crude. Life-
history statistics indicate that the noted species are of medium to high resilience to exploitation; however,
population estimates are ambiguous at best in the region, thereby canceling out the resilience assessments.

111.B.2.b(2)(e) The Oceanic-Demersal Assemblage. Fishes living on or close to substrates below
oceanic waters are encompassed in the oceanic-demersal assemblage. The ogac, ribbed sculpin, spatulate
sculpin, shorthorn sculpin, spinyhook sculpin, archer eelpout, pale eelpout, and daubed shanny are among
the fishes included in this assemblage. Life-history statistics for most species covered in this assemblage
are data deficient, chiefly for lack of fish surveys and studies in oceanic waters of the Alaskan arctic. For
those with suitable life-history data, the Bering flounder and Alaska plaice are assessed as of low resilience
to exploitation; the Greenland halibut is of very low resilience to exploitation.

111.B.2.b(2)(f) The Diadromous Fish Assemblage. Diadromous fishes move between and are able to live
in fresh, brackish, and/or marine waters due to various biological stimuli or ecological factors. Such fishes
demonstrate variations in their uses of fresh, brackish, and/or marine waters, leading biologists to describe
these variations with terms such as *“anadromous, amphidromous, or diadromous.” Each term requires
some form of migration; diadromy involves the migration between marine and fresh waters. However,
many marine fishes are migratory but are unable to withstand waters of lower salinity, such as freshwater.
Therefore, it is important to distinguish diadromous (migratory) fishes from other migratory fishes.
Because various scientists use one term (anadromous, amphidromous, or diadromous) in preference to
another for describing such variations, the literature is sometimes inconsistent and vague in the use of these
terms. The use of such terms in this section are as used by the cited authors; however, it should be
generally understood that they are referring to basically the same assemblage of fishes that we characterize
here as diadromous fishes.

Craig (1989) wrote:
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The nearshore zone is marked by a series of bays, lagoons, deltaic mudflats, and narrow barrier
islands. A biologically important feature of the nearshore zone is the occurrence of relatively
warm and brackish water (5-10 C, 10-25 ppt) that frequently lies adjacent to the shoreline in
summer (citing Craig, 1984). This estuarine zone extends over much of the length of the coast and
is often distinctly different from adjacent marine waters (-1 to 3 C, 27-32 ppt). This nearshore
zone provides a transportation corridor for fishes not fully adapted to the marine environment as
well as an important feeding habitat for anadromous and marine fishes such as Arctic cisco, least
cisco, humpback whitefish, broad whitefish, Arctic char, fourhorn sculpin, and Arctic cod. In
winter, the estuarine band is absent, and nearshore waters freeze solid to a depth of about 2 m.

Gallaway and Fechhelm (2000) describe the nearshore ecotone during warmer months as such:

In June, rising air temperatures and increasing periods of solar radiation bring about the spring
freshet. Snowmelt increases river discharge, which overflows shorefast ice attached to land in and
near river deltas. By mid-July, the nearshore zone of the Beaufort Sea is usually ice-free from the
shore to the edge of the pack ice, which by late summer may retreat from 10 to 100 km offshore.
River runoff coupled with the melting of coastal ice creates brackish conditions (low to moderate
salinities) in nearshore areas, with lower salinities near the mouths of rivers. The relatively warm
river discharge, plus increased solar radiation, elevates nearshore water temperatures. As the
summer progresses, this nearshore coastal band of warm, brackish water begins to deteriorate as it
mixes with the vast sink of cold, arctic marine water. By late summer, rapidly decreasing
daylight, decreased river discharge, and the relentless mixing of nearshore with ocean water all
contribute to the dissipation of the warm, brackish nearshore band. Nearshore waters remain cold
and saline from then until the September freeze that marks the onset of another winter.

The short arctic summer is a period of intense biological activity in coastal waters (Gallaway and
Fechhelm, 2000). Nearshore waters are the prime feeding area for North Slope diadromous fishes
(Gallaway and Fechhelm, 2000). Most coastal summer feeding studies have identified varying degrees of
dietary overlap among the four (most common) diadromous species (Gallaway and Fechhelm, 2000).

Broad whitefish chiefly consume amphipods, copepods, polychaetes, and chironomids. Mysids dominate
the diets of arctic cisco and least cisco; however, chironomids, amphipods, and copepods also are important
prey to these fish species. Dolly Varden feed on mysids, amphipods, and other fishes. Feeding is
opportunistic, and the specific prey consumed may vary with concentration (i.e., prey availability)
(Gallaway and Fechhelm, 2000).

Most anadromous species vacate Alaskan coastal waters in winter and return to rivers, deltas, and lakes to
overwinter (Craig, 1989). Overwintering sites are more than places where fish simply reside during winter.
Anadromous salmonids and coregonids are all fall-spawners whose eggs incubate in streambed gravels
throughout the winter (Craig, 1989). Spawning must occur in an area where a winter water supply is
ensured. Because such areas are scarce, spawning often occurs in or adjacent to the same areas where the
fish overwinter.

Craig (1989) also states that the life history patterns of anadromous fishes involve repeated migrations
between overwintering sites and coastal waters, followed by a spawning migration into fresh water at
maturity. This cycle consists of three broad phases: spawning, freshwater residency (of juveniles), and
anadromy (diadromy).

Craig (1989) describes at greater length the life-history characteristics of arctic anadromous fishes. He
concludes that arctic anadromous fishes possess the following characteristics:

e Arctic anadromous fishes have long life spans, with maximum ages of 18-25 years for five species
described in his monograph (arctic char, arctic cisco, least cisco, broad whitefish, and humpback
whitefish). This contrasts markedly with other anadromous salmonids in temperate latitudes
whose maximum recorded ages range from 2-12 years.

e The growth rate of arctic (anadromous) fishes declines markedly once sexual maturity is reached,
as is common among fish in general because of the energy demands of reproduction (Craig, 1989,
citing Roff, 1984; Craig, 1985). Older arctic (anadromous) fish grow only about 1-2 cm each
year.
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e The ages at which half the members of a population spawn for the first time are 7-8 years for char
and ciscoes, and 10-11 years for the whitefishes.

e Arctic anadromous fishes do not die immediately after spawning (as do the five species of Pacific
salmon). Some live to spawn again, but the frequency of spawning after maturity is probably
variable, with some members of a population spawning annually and others at intervals of two or
more years, depending on how well the fish fared nutritionally between spawning periods.

These life-history characteristics imply that recruitment of young arctic anadromous fishes is, on the
average, low (Craig, 1989). Craig (1989) suggests mechanisms responsible for a generally low recruitment
of young could be several, among which are:

e Food supply probably plays an important role in the recruitment of young. Because reproduction
entails a heavy energy demand, mature arctic fish will not spawn if food is insufficient prior to
spawning.

e  Winter mortality is undoubtedly important in limiting populations, and mortality may be
especially high for young fish. If finding a suitable overwintering site is a learned response for the
fish rather than a programmed (genetic) response, many young-of-the-year presumably would be
unsuccessful in locating a suitable overwintering site during their first winter. The fortunate
survivors, however, could return in subsequent winters to the site in which they successfully
overwintered. The net result would be a large loss of young each winter.

e Two additional factors that could contribute to reduced number of young are (a) predation and (b)
a limited extent of suitable spawning habitat in the Alaskan Beaufort Sea region.

Craig (1989) also notes that populations with similar life history strategies (i.e., long-lived, have low
population turnover rates, and have relatively stable numbers of adults) implies something about their
population stability. By having many year classes of older, mature fish, they are capable of withstanding
an occasional reproductive loss without jeopardizing the survival of the population.

111.B.2.c. Pacific Salmon.

All five species of Pacific salmon occur in the Alaskan Chukchi Sea (Craig and Halderson, 1986; NMFS,
2005); the pink, chum, sockeye, chinook, and coho salmon. A large body of information exists on the life
histories and general distribution of salmon in Alaska (NMFS, 2005). Pacific salmon life history, general
distribution, fisheries background, relevant trophic information, habitat, and biological associations are
described in Appendix F.5 of NMFS (2005) and incorporated herein by reference. More information
regarding the biology, ecology, and behavior of Pacific salmon is described in Augerot (2005), Quinn
(2005), and the Alaska Department of Fish and Game (ADF&G) Fish Distribution Database-Fish Profiles.

Salmon numbers decrease north of the Bering Strait (Craig and Halderson, 1986). Spawning runs in arctic
streams are minor compared to those of commercially important populations farther south (Craig and
Halderson, 1986). Rivers south of Point Hope support comparatively large runs of chum and pink salmon
(Craig and Halderson, 1986), although this appears no longer so. Craig and Halderson (1986) noted that
pink salmon and, to a lesser degree, chum salmon, occur with any regularity in arctic waters north of Point
Hope and presumably maintain small populations in several of the northern drainages; most occurring in
streams along the Chukchi Sea coast west of Barrow.

111.B.2.c.(1) Chinook, Sockeye, and Coho Salmon. The northernmost known spawning population of
chinook salmon is believed to be in Kotzebue Sound (Healey 1991), however, there are indications of a
small run of chinook salmon in the Kugrua River southwest of Point Barrow at Peard Bay (Fechhelm and
Griffiths, 2001, citing George, pers. commun.). Small numbers of chinook salmon reportedly are taken
each year in the Barrow domestic fishery, which operates in Elson Lagoon (Fechhelm and Griffiths, 2001,
citing George, pers. commun.). Strays have been captured in the Kuk River, near Wainwright (Craig and
Halderson, 1986).

The northernmost known population of spawning coho salmon is in the Kuchiak River (ADFG anadromous

catalog) and coho salmon have occasionally been captured in marine waters farther east, near Prudhoe Bay
(Craig and Halderson, 1986). This is particularly important because juvenile fish must over-winter at least
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one winter in freshwater before entering the marine environment. Overwintering stream habitat may be
reduced by as much as 97-98% by late winter (Craig, 1989).

There are no known stocks of sockeye salmon in arctic waters north of Point Hope (Craig and Halderson,
1986). Sockeye salmon have their northernmost known spawning population in Kotzebue Sound
(Stephenson, 2006, citing Burgner, 1991).

Climate change in arctic Alaska (i.e., warming) may facilitate the range expansion of chinook, sockeye, and
coho salmon (e.g., Babaluk et al., 2000).

111.B.2.c(2) Pink Salmon. Pink salmon are widely distributed over the northern Pacific Ocean and Bering
Sea; they also occur to a lesser degree in arctic waters (Augerot, 2005). Pink salmon are the most abundant
salmon species in the Chukchi Sea, although their abundance is greatly reduced compared to waters farther
south (Craig and Halderson, 1986; Fechhelm and Griffiths, 2001). Augerot (2005) depicts pink salmon of
limited spawning distribution in the Alaskan Arctic.

Craig and Halderson (1986) proposed that pink salmon spawn successfully and maintain small but viable
populations in some arctic drainages. Small runs of pink salmon occur in nine drainages north of Point
Hope (Craig and Halderson, 1986; Fechhelm and Griffiths, 2001), including the Kuk, Kokolik, Kugrua, and
Kukpowruk rivers (Fechhelm et al., 1983 as cited in Kinney, 1985). They are reported as present in the
Pitmegea and Utukok rivers.

Unlike other nonsalmonid anadromous fish species in arctic Alaska, the pink salmon is a short-lived
species that places all its reproductive effort into a single spawning event, and then dies. With its rigid 2-
year lifecycle, there is virtually no reproductive overlap between generations; therefore, every spawning
event must be successful for the continued survival of the stock (Craig and Halderson, 1986).

Run timings are inexact. Along the northeastern Chukchi Sea coast, run times in spawning streams may
occur in mid-July (Craig and Halderson, 1986). Occurrence of adult salmon in spawning streams in mid- to
late July indicates their presence in marine waters along the arctic coast as much as several weeks in
advance of the runs.

Schmidt, McMillan, and Gallaway (1983) describe the life cycle of pink salmon:

Eggs are laid in redds dug in gravel. The eggs hatch during the winter however the alevins remain
in the gravel, until the yolk sac is absorbed, emerging later in spring. After emerging from the
gravel, the fry begin moving downstream. They remain in the estuary for up to a month prior to
moving offshore. Little is known of the movements undertaken during the 18 months the salmon
spend at sea. It is likely the North Slope populations move westerly towards the Chukchi Sea and
upon maturing at the age of 2 years, the salmon then return to their natal streams to spawn in the
fall.

Generally, early marine schools of pink salmon fry, often in large, dense aggregations, tend to follow
shorelines and, during the first weeks at sea, spend much of their time in shallow water only a few
centimeters deep (NMFS, 2005:Appendix F). It has been suggested that this nearshore period involves a
distinct ecological life-history stage in both pink and chum salmon. In many areas throughout their ranges,
pink salmon and chum salmon fry of similar age and size co-mingle in both large and small schools during
early life in the marine environment.

Diet studies show that pink salmon are both opportunistic and generalized feeders and on occasion they
specialize in specific prey items (NMFS, 2005:Appendix F). Young-of-the-year probably do not feed
significantly during the short period spent in natal streams but feed on copepods and other zooplankton in
the estuary (Schmidt, McMillan, and Gallaway, 1983). As the fish grow, larger prey species become
important, including amphipods, euphausiids, and fishes (Schmidt, McMillan, and Gallaway, 1983, citing
Morrow, 1980 and Scott and Crossman, 1973). Craig and Halderson (1986) state that most (adult) pink
salmon caught in Simpson Lagoon had not fed recently (88% empty stomachs, n=17). The only available
information on marine feeding is from Kasegaluk Lagoon, where stomachs of 17 captured adult salmon
contained mostly fish (chiefly arctic cod), with some amphipods and mysids (Craig and Halderson, 1986,
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citing Craig and Schmidt, 1985). Studies indicate that juvenile pink salmon are primarily diurnal feeders
(NMFS, 2005:Appendix F).

111.B.2.c(3) Chum Salmon. Chum salmon are widely distributed in arctic waters but are relatively less
common than pink salmon (Craig and Halderson, 1986; Babaluk et al., 2000; Fechhelm and Griffiths,
2001). The Pitmegea, Kukpowruk, Kuk, Kukolik, Kuchiak, and Kugrua rivers along the northeastern
Chukchi Sea coast are reported to support small populations of chum salmon. They are reported as present
in the Utukok and Kuchiak rivers. Individual salmon and small schools have been collected in the Kukpuk
River, Kasegaluk Lagoon, and along the Wainwright Coast (Craig and Halderson, 1986; Fechhelm and
Griffiths, 2001).

Generally, chum salmon return to spawn as 2-7-year olds (NMFS, 2005). In general chum salmon get
older from south to north. Seven-year-old chum are rare and occur mostly in the northern areas (e.g., the
Acrctic). Slow to rapid growth in the ocean can modify the age at maturity. Slower growth during the
second year at sea causes some chum salmon to mature 1 or 2 years later.

Chum salmon fry, like pink salmon, do not overwinter in streams but migrate (mostly at night) out of
streams directly to sea shortly after emergence. The timing of outmigration in the arctic is unknown, but
occurs between February and June (chiefly during April and May) in more southern waters.

Chum salmon have two habitat requirements that are essential in their life history that make them very
vulnerable: (1) reliance on upwelling ground water for spawning and incubation and (2) reliance on
estuaries/tidal wetlands for juvenile rearing after migrating out of spawning streams. Chum salmon tend to
linger near their natal stream and forage in estuaries and intertidal areas at the head of bays during summer.
Estuaries are very important for rearing chum salmon. Rearing juvenile chum salmon use a wide variety of
prey species, including invertebrates (including insects) and gelatinous organisms (NMFS, 2005).

In late summer, juvenile chum salmon migrate southward toward the Bering Sea, thereby avoiding the cold
waters of the arctic marine environment in winter. Chum salmon eat a variety of foods during their ocean
life, e.g., amphipods, euphausiids, pteropods, copepods, fish, and squid larvae.

111.B.2.d. Distribution and Abundance Trends of Fish in the Northeastern Chukchi Sea.

Fish resources of the northeastern Chukchi Sea were last surveyed 15-17 years ago. Additionally, other
surveys over the years and area reflect a pattern of temporally and spatially irregular and disjunct sampling.
Such disorganized sampling and data reporting greatly influences the information quality necessary to
determine population trends and adjustments to environmental perturbations. Establishing a current,
accurate, and precise baseline is critical to assessing potential changes to biotic resources. It is unknown if
the distribution and abundance information gathered by the last surveys remains an accurate and precise
description of arctic fish populations today. This is an important because the Chukchi and Bering seas are
considered to be large marine ecosystems serving as principle bellwethers to climate change in North
America and the Arctic Ocean.

The climate of the Arctic is changing. Arctic warming is altering the distribution and abundance of marine
life in the Arctic. The better known fish resources (i.e., abundant species) can exhibit very large
interannual fluctuations in distribution, abundance, and biomass (e.g., capelin, arctic cod, Pacific sand
lance, Bering flounder). Climate change experienced in the past and apparently accelerating in arctic
Alaska likely is altering the distribution and abundance of their respective populations from what was
known from past surveys.

While climatic warming is not distributed evenly across the Arctic, the Bering, Chukchi, and Beaufort seas
are clearly experiencing a warming trend (ACIA, 2005). Over the last 50 years, annual average
temperatures have risen by about 2-3 °C in Alaska and the Canadian Yukon, and by about 0.5 °C over the
Bering Sea and most of Chukotka (ACIA, 2004). The largest changes have been during winter, when near-
surface air temperatures increased by about 3-5 °C over Alaska, the Canadian Yukon, and the Bering Sea.

Climate change can affect fish production (e.g., individuals and/or populations) through a variety of means
(Loeng, 2005). Direct effects of temperature on the metabolism, growth, and distribution of fishes occur.
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Food-web effects also occur through changes in lower trophic-level production or in the abundance of
predators, but such effects are difficult to predict. Fish-recruitment patterns are strongly influenced by
oceanographic processes such as local wind patterns and mixing and by prey availability during early
lifestages. Recruitment success sometimes is affected by changes in the time of spawning, fecundity rates,
survival rate of larvae, and food availability.

For example, a climate shift occurred in the Bering Sea in 1977, abruptly changing from a cool to a warm
period (ACIA, 2004, 2005). The warming brought about ecosystem shifts that favored herring stocks and
enhanced productivity for Pacific cod, skates, flatfish, and noncrustacean invertebrates. The species
composition of seafloor organisms changed from being crab dominated to a more diverse assemblage of
echinoderms, sponges, and other sea life. Historically high commercial catches of Pacific salmon occurred.
The walleye pollock catch, which was at low levels in the 1960°s and 1970’s (2-6 million metric tons), has
increased to levels greater than 10 million metric tons for most years since 1980. Additional recent
climate-related impacts observed in the Bering Sea large marine ecosystem include significant reductions in
seabird and marine mammal populations, unusual algal blooms, abnormally high water temperatures, and
low harvests of salmon on their return to spawning areas. While the Bering Sea fishery has become one of
the world’s largest, numbers of salmon have been far below expected levels, fish have been smaller than
average, and their traditional migratory patterns appear to have been altered.

The Arctic Climate Impact Assessment (ACIA, 2004, 2005) concluded that:

e The southern limit of distribution for colder water species (e.g., Arctic cod) are anticipated to
move northward. The distribution of more southerly species (e.g., from the Bering Sea) are
anticipated to move northward. Timing and location of spawning and feeding migrations are
anticipated to alter;

e Wind-driven advection patterns of larvae may be critical as well as a match/mismatch in the
timing of zooplankton production and fish-larval production, thereby influencing productivity
(e.g., population abundance and demography);

e  Species composition and diversity will change: Pacific cod, herring, walleye pollock, and some
flatfish are likely to move northward and become more abundant, while capelin, Arctic cod, and
Greenland halibut will have a restricted range and decline in abundance.

The following patterns, can exhibit very large interannual fluctuations in distribution, abundance, and
biomass are indicative of changing processes influencing fish-resource distribution, abundance, habitat
areas, and demography in response to climatic warming in the Arctic:

e the Bering Sea ecosystem has undergone some significant ecosystem shifts as a result of climatic
warming;

e that warming in Alaska and adjacent lands and waters apparently has increased in the last decade
and continues to increase;

e that patterns of sea-ice cover in the region are changing (e.g., ACIA, 2004, 2005), thereby
influencing aquatic habitats;

o that the conclusions noted by the ACIA (see above) likely have been in action for one or more
decades;

e the recent evidence of changing species distributions (i.e., new northern range limits of several
fish species better known from the Bering Sea) in the Chukchi Sea as presented by RUSALCA
ichthyologists; and

o fish resources are better known (i.e., abundant species).

Adjustments by one or more fish populations often require adjustments within or among large marine
ecosystems, influencing the distribution and/or abundance of competitors, prey, and predators.
Consequently, it appears reasonable to believe that the composition, distribution, and abundance of fish
resources in the northwestern Chukchi Sea is changing and is now different from that measured in the
surveys conducted 15-17 years ago or earlier. The magnitude of these differences is unknown.

Trends in Salmon Distribution and Abundance. The occurrence of pink and chum salmon in arctic
waters probably is due to their relative tolerance of cold water temperatures and their predominantly marine
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life cycle (Craig and Halderson, 1986, citing Salonius, 1973). The expansion of chinook, sockeye, and
coho salmon into the Arctic appears restricted by cold water temperatures, particularly in freshwater
environments (Craig and Halderson, 1986). Babaluk et al. (2000) noted that significant temperature
increases in arctic areas as a result of climate change may result in greater numbers of Pacific salmon in
arctic regions. The recent range extensions of pink, sockeye, and chum salmon in the Canadian Arctic, as
described by Babaluk et al. (2000), indicate that some Pacific salmon may be expanding their distribution
and abundance in the northeastern Chukchi Sea.

111.B.2.e. Invertebrate Fishery Resources.

The Magnuson-Stevens Act defines several additional forms of marine animal and plants that are important
fishery resources, including squid and snow crab in the northeastern Chukchi Sea.

Squid occur in the northeastern Chukchi Sea. Squid on occasion (e.g., in 1998 and 2005) strand on the
beach near Barrow (George, 2005, pers. commun.). In general, squid can be among the more dominant
prey species for some marine fishes, seabirds, and marine mammals. No information was found as to the
species inhabiting the areas; hence, we cannot describe their biology and ecology as relating to a baseline
description. Essential Fish Habitat has not been determined for squid in the proposed sale area.

The snow crab (Chionoecetes opilo) is a dominant benthic species in the northeastern Chukchi Sea (Paul,
Paul, and Barber, 1997, citing Slizkin 1989). Essential Fish Habitat has not been determined for snow crab
in the proposed sale area.

111.B.3. Essential Fish Habitat.

The U.S. Congress concluded in the Magnuson-Stevens Fishery Conservation and Management Act (MSA)
(P.L. 94-265) that the fish off the coasts of the U.S., the highly migratory species of the high seas, the
species that dwell on or in the continental shelf of the U.S., and the anadromous species that spawn in U.S.
rivers or estuaries, constitute valuable and renewable natural resources. These fishery resources contribute
to the food supply, economy, and health of the Nation and provide recreational opportunities. Hence, fish
are a valued natural resource in the U.S. The MSA defines “fish” to mean finfish, mollusks, crustaceans,
and all other forms of marine animal and plant life other than marine mammals and birds. The term
“fishery resource” means any fishery, any stock of fish, any species of fish, and fish habitat.

Recognizing the importance of fish habitat to the productivity and sustainability of U.S. marine fisheries, in
1996 Congress added new habitat conservation provisions to the MSA. Congress asserted the following in
the Findings section of the MSA:

One of the greatest long-term threats to the viability of commercial and recreational fisheries is the
continuing loss of marine, estuarine, and other aquatic habitats. Habitat considerations should
receive increased attention for the conservation and management of fishery resources of the
United States (16 U.S.C. 1801 (A)(9)).

The MSA mandated the identification of Essential Fish Habitat (EFH) for managed species as well as
measures to conserve and enhance the habitat necessary to fish to carry out their lifecycles. The MSA
requires cooperation among the NMFS, the Fishery Management Councils, fishing participants, Federal
and State agencies, and others in achieving EFH protection, conservation, and enhancement (see
http://www.nmfs.noaa.gov/habitat/habitatprotection/efh/index.htm).

Congress defined EFH as “those waters and substrate necessary to fish for spawning, breeding, feeding, or

growth to maturity” (16 U.S.C. 1802(10)). The EFH guidelines under 50 CFR 600.10 further interpret the

EFH definition as follows:
Waters include aquatic areas and their associated physical, chemical, and biological properties that
are used by fish and may include aquatic areas historically used by fish where appropriate;
substrate includes sediment, hard bottom, structures underlying the waters, and associated
biological communities; necessary means the habitat required to support a sustainable fishery and
the managed species' contribution to a healthy ecosystem; and "spawning, breeding, feeding, or
growth to maturity" covers a species' full life cycle.
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In Alaska, the NMFS and the North Pacific Fisheries Management Council recently completed the Final
EIS for Essential Fish Habitat Identification and Conservation in Alaska (NMFS, 2005). Because
commercial fisheries in the Alaskan Chukchi Sea are small relative to other areas commercially fished in
Alaska, there are few managed species covered by fishery management plans in the Alaskan arctic.
Presently, the five species of Pacific salmon occurring in Alaska are the only managed species with EFH
designated in the Alaskan Chukchi Sea.

Essential Fish Habitat for each Pacific salmon species is described and mapped by NMFS (2005). Salmon
EFH includes all those freshwater streams, lakes, ponds, wetlands, and other water bodies currently or
historically accessible to salmon. Marine EFH for the salmon fisheries in Alaska includes all estuarine and
marine areas used by Pacific salmon of Alaska origin, extending from the influence of tidewater and tidally
submerged habitats to the limits of the U.S. Exclusive Economic Zone (EEZ). This habitat includes waters
of the continental shelf (to the 200-m isobath). In the deeper waters of the continental slope and ocean
basin, salmon occupy the upper water column, generally from the surface to a depth of about 50 m.
Chinook and chum salmon use deeper layers, generally to about 300 m, but on occasion to 500 m. A more
detailed description of marine EFH for salmon found in Arctic Alaska is provided below:

e Chinook Salmon

- Estuarine EFH for juvenile chinook salmon is the general distribution area for this
lifestage, located in estuarine areas, as identified by the salinity transition zone
(ecotone) and the mean higher tide line, within nearshore waters. Chinook salmon
smolts and post-smolt juveniles may be present in these estuarine habitats from April
through September (NMFS, 2005).

- Marine EFH for juvenile chinook salmon is the general distribution area for this
lifestage, located in all marine waters off the coast of Alaska from the mean higher tide
line to the 200-nmi limit of the EEZ, including the Chukchi Sea. Juvenile marine
chinook salmon are at this life stage from April until annulus formation in January or
February during their first winter at sea (NMFS, 2005).

- EFH for immature and maturing adult chinook salmon is the general distribution area
for this lifestage, located in marine waters off the coast of Alaska and ranging from the
mean higher tide line to the 200-nmi limit of the U.S. EEZ, including the Chukchi Sea
(NMFS, 2005).

e Sockeye Salmon

- Estuarine EFH for juvenile sockeye salmon is the general distribution area for this
lifestage, located in estuarine areas, as identified by the salinity transition zone (ecotone)
and the mean higher tide line, within nearshore waters. Under-yearling, yearling, and
older smolts occupy estuaries from March through early August (NMFS, 2005).

- Marine EFH for juvenile sockeye salmon is the general distribution area for this lifestage,
located in all marine waters off the coast of Alaska to depths of 50 m and range from the
mean higher tide line to the 200-nmi limit of the U.S. EEZ, including the Chukchi Sea
from midsummer until December of their first year at sea (NMFS, 2005).

- EFH for immature and maturing adult sockeye salmon is the general distribution area for
this lifestage, located in marine waters off the coast of Alaska to depths of 200 m and
range from the mean higher tide line to the 200-nmi limit of the U.S. EEZ, including the
Chukchi Sea (NMFS, 2005).

e Coho Salmon

- Estuarine EFH for juvenile coho salmon is the general distribution area for this
lifestage, located in estuarine areas, as identified by the salinity transition zone
(ecotone) and the mean higher tide line, within nearshore waters. Juvenile coho
salmon require year-round rearing habitat and also migration habitat from April to
November to provide access to and from the estuary.

- Marine EFH for juvenile coho salmon is the general distribution area for this lifestage,
located in all marine waters off the coast of Alaska from the mean higher tide line to
the 200-nmi limit of the U.S. EEZ, including the Chukchi Sea (NMFS, 2005).

- EFH for immature and maturing adult coho salmon is the general distribution area for
this lifestage, located in marine waters off the coast of Alaska to 200 m in depth and
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range from the mean higher tide line to the 200-nmi limit of the U.S. EEZ, including
the GOA, EBS, Chukchi Sea, and Arctic Ocean (NMFS, 2005).
e Pink Salmon

- Estuarine EFH for juvenile pink salmon is the general distribution area for this
lifestage, located in estuarine areas, as identified by the salinity transition zone
(ecotone) and the mean higher tide line, within nearshore waters and generally present
from late April through June (NMFS 2005).

- Marine EFH for juvenile pink salmon is the general distribution area for this life stage,
located in all marine waters off the coast of Alaska from the mean higher tide line to
the 200-nmi limit of the U.S. EEZ, including the Chukchi Sea (NMFS 2005).

- EFH for immature and maturing adult pink salmon is the general distribution area for
this lifestage, located in marine waters off the coast of Alaska to depths of 200 m and
range from the mean higher tide line to the 200-nmi limit of the U.S. EEZ, including
the Chukchi Sea. Mature adult pink salmon frequently spawn in intertidal areas and
are know to associate with smaller coastal streams.

e  Chum Salmon

- Estuarine EFH for juvenile chum salmon is the general distribution area for this
lifestage, located in estuarine areas, as identified by the salinity transition zone
(ecotone) and the mean higher tide line, within nearshore waters from late April
through June (NMFS, 2005).

- Marine EFH for juvenile chum salmon is the general distribution area for this lifestage,
located in all marine waters off the coast of Alaska to approximately 50 m in depth
from the mean higher tide line to the 200-nmi limit of the EEZ, including the Chukchi
Sea (NMFS, 2005).

- EFH for immature and maturing adult chum salmon is the general distribution area for
this lifestage, located in marine waters off the coast of Alaska to depths of 200 m and
ranging from the mean higher tide line to the 200-nmi limit of the EEZ, including the
Chukchi Sea (NMFS, 2005).

111.B.4. Threatened and Endangered Species.
111.B.4.a. Threatened and Endangered Marine Mammals.

All the information in this section about the existing environment of threatened and endangered (T&E)
marine mammal species in the Chukchi Sea Proposed Action area is gleaned from MMS’s Arctic Region
Biological Evaluation (dated March 3, 2006, and available at
(http://lwww.mms.gov/alaska/ref/Biological_opinionsevaluations.htm), which addressed the overall effects
of oil and gas exploration, development, and production in the Arctic Ocean, and was submitted to the
National Marine Fisheries Service, per Section 7 requirements of the Endangered Species Act (ESA).

Background. Section 3(15) of the ESA, as amended, states: “(T)he term “species” includes any
subspecies of fish or wildlife or plants, and any distinct population segment of any vertebrate fish or
wildlife which interbreeds when mature” (16 U.S.C. § 1532). Thus, under the ESA, distinct population
segments and subspecies are included along with biological species in the definition of “species,” and such
entities can be listed separately from other subspecies and/or distinct population segments of the same
biological species.

Based on the best available information, and on the guidance provided by the NMFS in their letter of
September 30, 2005, there are three species of cetaceans that are listed as endangered under the ESA that
can occur within or near the Chukchi Sea Planning Area or that could potentially be affected secondarily by
activities within the Chukchi Sea Planning Area. The common and scientific names of these species are:

Bowhead whales (Balaena mysticetus)

Fin whales (Balaenoptera physalus)
Humpback whales (Megaptera novaeangliae)
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The following pages refer to and discuss specific “population stocks” of threatened and endangered marine
mammal species. The Marine Mammal Protection Act (MMPA) mandates management of marine
mammal population stocks. Under section 3 of the MMPA, the “...term “population stock’ or ‘stock’
means a group of marine mammals of the same species, or smaller taxa in a common spatial arrangement,
that interbreed when mature” (16 U.S.C. 8 1362 (11)). “Population stock” (usually referred to simply as
“stock”) designations of many groups of marine mammals have changed over the past 2 decades, in large
part due to focused efforts to define the stocks coupled with the availability of relatively new tools with
which to examine patterns of genetic variability from the field of molecular genetics. Thus, because of new
information, many species of marine mammals that were formerly treated as if comprised of only a single
stock, now may be subdivided into multiple stocks, or there may be discussion of whether multiple stocks
exist. In the cases of marine mammals for which separate stocks have been delineated, the description and
evaluation of potential effects focus on those stocks that may occur within or near the Chukchi Sea
Planning Area.

The bowhead whale is the T&E species most likely to be in the Chukchi Sea Planning Area. Fin and
humpback whales have limited distribution in the Chukchi Sea.

Summary of Pertinent Information about Listed Marine Mammal Species.

Bowhead Whales. There is one ESA-listed species under the jurisdiction of the NMFS, the bowhead
whale, which regularly occurs seasonally within multiple areas of the Chukchi Sea Planning Area and
which occurs in areas that could be impacted from oil and gas activities. This population stock of
bowheads is the most robust and viable of surviving bowhead populations and, thus, its viability is critical
to the long-term future of the biological species as a whole. There is scientific uncertainty about the
population structure of bowheads that use the Arctic Ocean. Data indicate that what is currently referred to
as the Western Arctic stock (by NMFS) or as the Bering-Chukchi-Beaufort (BCB) Seas stock (by the
International Whaling Commission [IWC]) of bowheads is increasing in abundance and has increased in
abundance substantially since the last ESA consultation between MMS and NMFS involving the Chukchi
Sea Planning Area. There are scientific analyses indicating that BCB Seas bowheads may have reached or
are approaching, the lower limit of their historic population size. There are related analyses supporting
their removal from the list of T&E species. The cause of the historic decline of this species was over-
harvesting by commercial whalers. The primary known current human-related cause of mortality is a
regulated subsistence hunt by Alaskan Natives. Conservation concerns include: (1) the introduction of
noise and related disturbance from existing, but especially potential future, oil and gas activities, shipping,
other vessel traffic, and hunting-related noise in calving, migration, and feeding areas; (2) contamination of
their habitat by pollutants from planned and potential future oil and gas activity and by other local and
distant pollution sources; (3) uncertain potential impacts of climate warming; vessel strikes; and (4)
entanglement. No data are available indicating that, other than historic commercial whaling, any previous
human activity has had a significant adverse impact on the current status of BCB Seas bowheads or their
recovery. The uncertainty of the stock structure adds some uncertainty to summaries of the status of
bowheads that may be impacted by the Proposed Action. Currently available information indicates that
bowheads that use the Chukchi Sea Planning Area are resilient at least to the level of human-caused
mortality and disturbance that currently exists, and has existed since the cessation of commercial whaling,
within their range. Data indicate that at least some bowheads are extremely long lived (100+ years or
more), and this longevity can affect the potential for a given individual to be exposed to a high number of
disturbance and pollution events in its lifetime. Within or near areas where the Proposed Action could
occur, geographic areas of particular importance to this stock include the areas of the spring lead system in
both the Chukchi Sea and Beaufort seas and areas that are used for feeding by large numbers of individuals
in some years, but not in all years. Available information indicates that most or much of the total calving
of the bowheads, which comprise most of the bowhead whales in the world, occurs during the spring
migration in, and adjacent to, especially the eastern Chukchi Sea and also the Beaufort Sea spring lead
systems. Features of the bowhead’s biology that particularly influence potential effects are its extreme
longevity and its dependence on the lead system as its migratory pathway between wintering and
summering grounds. Recent data to evaluate bowhead use of the Chukchi Sea Planning Area, or adjacent
areas to the south, are lacking.

The following information is from the 2006 Arctic Region Biological Opinion prepared by the NMFS:
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There are adverse impacts of the hunting to bowhead whales in addition to the death of animals
that are successfully hunted and the serious injury of animals that are struck but not immediately
killed. Available evidence indicates that subsistence hunting causes disturbance to the other
whales, changes in their behavior, and sometimes temporary effects on habitat use, including
migration paths. Modern subsistence hunting represents a source of noise and disturbance to the
whales. Whales in the vicinity of a struck whale could be disturbed by the sound of the explosive
used in the hunt, the boat motors, and any sounds made by the injured whale. NMFS (2003a)
pointed out that whales that are not struck or killed may be disturbed by noise associated with the
approaching hunters, their vessels, and the sound of bombs detonating: “...the sound of one or
more bombs detonations during a strike is audible for some distance. Acousticians, listening to
bowhead whale calls as part of the census, report that calling rates drop after such a strike ...”
(NMFS, 2003a:35). We are not aware of data indicating how far hunting-related sounds (for
example, the sounds of vessels and/or bombs) can propagate in areas where hunting typically
occurs, but this is likely to vary with environmental conditions. It is not known if whales issue an
“alarm call” or a “distress call” after they, or another whale, are struck.

NMFS (2003a) reported that:

...whales may act skittish” and wary after a bomb detonates, or may be displaced further
offshore (E. Brower, pers. com.). However, disturbances to migration as a result of a
strike are temporary (J. George, 1996), as evidenced when several whales may be landed
at Barrow in a single day. There is some potential that migrating whales, particularly
calves, could be forced into thicker offshore ice as they avoid these noise sources. The
experience of Native hunters suggests that the whales would be more likely to
temporarily halt their migrations, turn 180 degrees away...(i.e., move back through the
lead systems), or become highly sensitized as they continue moving (E. Brower, pers.
com.).

Because evidence indicates that bowhead whales are long-lived, some bowhead whales may have
been in the vicinity where hunting was occurring on multiple, perhaps dozens or more, occasions.
Thus, some whales may have cumulative exposure to hunting activities. This form of noise and
disturbance adds to noise and disturbance from other sources, such as shipping and oil and gas-
related activities. To the extent such activities occur in the same habitats during the period of
whale migration, even if the activities (e.g., hunting and shipping) themselves do not occur
simultaneously, cumulative effects from all noise and disturbance could affect whale habitat use.
However, we are not aware of information indicating long-term habitat avoidance has occurred
with present levels of activity. Additionally, if whales become more “skittish” and more highly
sensitized following a hunt, it may be that their subsequent reactions, over the short-term, to other
forms of noise and disturbance are heightened by such activity. Data are not available that permit
evaluation of this possible, speculative interaction.

The MMS analysis does not support the conclusion that effects from seismic sound, vessel traffic,
development and production, and oil spills could lead to mortality of bowheads, the slowing of population
recovery, or a population decline. The 2006 Arctic Region Biological Opinion from the NMFS resulted in
a nonjeopardy finding for OCS activities in the Chukchi and Beaufort seas, including activities that may
result from proposed Chukchi Sea Sale 193.

Fin Whales. Fin whales may occur seasonally in the southwestern Chukchi Sea, north of the Bering Strait
along the coast of Chukotka. Their known current summer feeding habitat includes the southern portion,
especially the southwestern portion, of the Chukchi Sea along the Asian coast. This species’ current use of
parts of its range probably is modified due to serious population reduction during commercial hunting.
However, there is no indication that fin whales typically occur within the Chukchi Sea project area or in
areas directly adjacent to that area, or that they will tend to occur there even if full population recovery
occurs. There have been only rare observations of fin whales into the eastern half of the Chukchi Sea.
Data indicate they do not typically occur in the northeast Chukchi Sea. The NMFS has concluded that
there is no reliable information about population-abundance trends, and that reliable estimates of current or
historical abundance are not available, for the entire Northeast Pacific fin whale stock. Fin whales are a
widely distributed species. Ranges of population estimates from the 1970’s for the entire North Pacific are
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14,620-18,630 (Ohsumi and Wada, 1974). There are no recent data to confirm their use or lack of use of
the Chukchi Sea Planning Area, or adjacent areas to the south.

Humpback Whales. The northern Bering Sea, Bering Strait, and southern Chukchi Sea along the Chukchi
Peninsula are the northern extreme of the range of the humpback whale. Their known current summer
feeding habitat includes the southern portion, especially the southwestern portion, of the Chukchi Sea.
Historically, large numbers of humpbacks were seen feeding near Cape Dezhnev. Humpback whale use of
portions of their range also has been influenced by their severe population reduction due to historic
commercial hunting. Available information does not indicate humpback whales inhabit the Chukchi Sea
OCS project area. There are no recent data to confirm their lack of use of the Chukchi Sea OCS Planning
Area, or adjacent areas to the south.

111.B.4.a(1) Bowhead Whale. The following baseline information about bowhead whales was derived
primarily from many MMS reports, scientific literature, and reports and findings from other Federal
Agencies. The NMFS, the Federal Agency responsible for managing the bowhead whale, has released a
number of pertinent reports and documents. The NMFS issued their Biological Opinion on Issuance of
Annual Quotas Authorizing the Harvest of Bowhead Whales to the Alaska Eskimo Whaling Commission for
the Period 2003 through 2007 (NMFS, 2003a). Relatedly, in February 2003 the NMFS published the Final
Environmental Assessment for Issuing Subsistence Quotas to the Alaska Eskimo Whaling Commission for a
Subsistence Hunt on Bowhead Whales for the Years 2003 through 2007 (NMFS, 2003b). In June 2006, the
NMEFS released their Biological Opinion on Oil and Gas Leasing and Exploration Activities in the U.S.
Beaufort and Chukchi Seas, Alaska, and Authorization of Small Takes Under the Marine Mammal
Protection Act. The USDOC NOAA and the North Slope Borough (NSB) convened the first Workshop on
Bowhead Whale Stock Structure Studies in the Bering-Chukchi-Beaufort Seas: 2005-2006 (USDOC,
NOAA and NSB, 2005). The second meeting of this group is scheduled for spring 2006. The Scientific
Committee of the IWC reviewed and critically evaluated new information available on the bowhead whale
at their 2003 and 2005 meetings (IWC, 2003a; IWC, 2005a,b) and conducted an in-depth status assessment
of this population in 2004 (IWC, 2004a,b). The MMS published Aerial Surveys of Endangered Whales in
the Beaufort Sea, Fall 2002-2004 (Monnett and Treacy, 2005). The Final 2003 Alaska Marine Mammal
Stock Assessment (Angliss and Lodge, 2003) for this stock remains the most recent finalized stock
assessment available, as no stock assessment was finalized in 2004. There is a revised draft stock
assessment for 2005 available for this population (Angliss and Outlaw, 2005). The NMFS published the
Notice of Determination - Endangered and Threatened Species; Final Determination on a Petition to
Designate Critical Habitat for the Bering Sea Stock of Bowhead Whales (67 FR 55767).

111.B.4.a(1)(a) ESA Status of the Western Arctic Stock. The bowhead whale was listed as endangered
on June 2, 1970. No critical habitat has been designated for the species. The NMFS received a petition on
February 22, 2000, requesting that portions of the U.S. Beaufort and Chukchi seas be designated as critical
habitat for the Western Arctic stock (Bering Sea stock) of bowhead whales. On August 30, 2002, the
NMFS made a determination not to designate critical habitat for this population of bowheads (67 FR
55767) because: (1) the population decline was due to overexploitation by commercial whaling, and
habitat issues were not a factor in the decline; (2) the population is abundant and increasing; (3) there is no
indication that habitat degradation is having any negative impact on the increasing population; and (4)
existing laws and practices adequately protect the species and its habitat.

All available information (e.g., Shelden et al., 2001; IWC, 2004a,b; IWC, 2005a,b; NMFS, 2003a,b);
indicates that the BCB Seas population of bowheads is increasing, resilient to the level of mortality and
other adverse effects that are currently occurring due to the subsistence hunt or other causes, and may have
reached the lower limit of the estimate of the population size that existed prior to intensive commercial
whaling.

111.B.4.a(1)(b) Population Structure and Current Stock Definitions. The IWC currently recognizes
five stocks of bowheads for management purposes (IWC, 1992), with one of them being the BCB Seas
stock. The BCB Seas bowheads are the most robust, viable, and (Angliss and Outlaw, 2005:209). The
Scientific Committee of the IWC previously had concluded that the BCB Seas bowheads comprise a single
stock (DeMaster et al., 2000, as cited in IWC, 2003a). However, after an in-depth evaluation of available
data, the Scientific Committee (IWC, 2004a) concluded that there is temporal and spatial heterogeneity
among these bowheads, but analyses do not necessarily imply the existence of subpopulations with limited
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interbreeding; it was premature to draw conclusions about the relative plausibility of any hypotheses about
stock structure or to reject any of them. Subsequently, “The Bowhead Group” (USDOC, NOAA and NSB,
2005) created a set of five stock-structure hypotheses, modified this set, and currently recommends testing
of the following hypotheses: (1) one stock of BCB Seas bowheads as described and previously accepted by
the IWC (Rugh et al., 2003); (2) one stock with generational gene shift; (3) temporal migration—there are
two stocks and two putative wintering area, with the two stocks migrating separately in the spring but
together in the fall; (4) segregation of stocks; spatial segregation of stocks; and (5) Chukchi Circuit—one
population migrates from the Bering Sea to the Beaufort Sea in spring and back again in the fall, whereas
the second leaves the Bering Sea, heads northwest along the Chukotka coast, heads towards the Barrow
Canyon and then back to the Bering Sea (see USDOC, NOAA and NSB, 2005 for detailed descriptions and
discussions). After more recent information provided to the IWC Subcommittee on Bowhead, Right and
Gray Whales (IWC, 2005b), the subcommittee agree that what is termed the “Oslo Bump” (a significant
increase in genetic difference between pairs of whales sampled approximately 1 week apart at Barrow
during the fall migration) appears to be a real pattern within the data that are available. Additional data are
needed to determine if these data actually typify the bowhead population, and there is no single hypothesis
adequate to explain the pattern. Stock structure is unclear at the time of this writing (see IWC, 2004b;
2005a,b; USDOC, NOAA and NSB, 2005 for detailed descriptions and discussions). The IWC will be
conducting an Implementation Review focusing on the stock structure of the BCB Seas bowhead with the
goal of completing this at the 2007 annual meeting (IWC, 2005a). Two related intersessional workshops,
one that occurred in 2005 and one that occurred in spring 2006, are focusing on this topic (IWC, 2005a,b).

111.B.4.a(1)(c) Past and Current Population Abundance. Woody and Botkin (1993) estimated that the
historic population abundance of bowheads in the Western Arctic stock was between 10,400 and 23,000
whales in 1848 before the advent of commercial whaling, which severely depleted bowhead whales. They
estimated that between 1,000 and 3,000 animals remained in 1914 near the end of the commercial-whaling
period.

Based on both survey data and the incorporation of acoustic data, the abundance of the Western Arctic
stock of bowhead whales was estimated between 7,200 and 9,400 individuals in 1993 (Zeh, Raftery, and
Schaffner, 1995), with 8,200 as the best population estimate. This estimate was recently revised by Zeh
and Punt (2004) to 8,167 (CV=0.017) and is the estimate used by the NMFS in their draft 2005 stock
assessment (Angliss and Outlaw, 2005). An alternative method produced an estimate of 7,800 individuals,
with a 95% confidence interval of 6,800-8,900 individuals. Data indicate that the Western Arctic stock
increased at an estimated rate of about 3.1% (Raftery, Zeh, and Givens, 1995) to 3.2% (Zeh, Raftery, and
Schaffner, 1995) per year from 1978-1993, and likely was due to a combination of improved data and
better censusing techniques, along with an actual increase in the population.

George et al. (2004) estimated abundance in 2001 to be 10,470 (SE = 1,351) with a 95% confidence
interval of 8,100-13,500. This estimate indicates a substantial increase in population abundance since 1993
and suggests that population abundance may have reached the lower limits of the aforementioned historical
population estimate. In 2004, Zeh and Punt (2004, cited in Angliss and Outlaw, 2005) provided the IWC a
slightly revised 2001 population estimate of 10,545 CV(N) =0,128. George et al. (2004) estimated that the
annual rate of increase (ROI) of the population from 1978-2001 was 3.4% (95% CI 1.7%-5%) and Brandon
and Wade (2004) estimate an ROI of 3.5% (95% CI 2.2-4.9%). The number of calves (121) counted in
2001 was the highest ever recorded for this population and this fact, when coupled with the estimated rate
of increase, suggests a steady recovery of this population (George et al., 2004). This steady recovery since
1993 is likely due to low anthropogenic mortality, a relatively pristine habitat, and a well-managed
subsistence hunt (George et al., 2004).

111.B.4.a(1)(d) Reproduction, Survival and Nonhuman Sources of Mortality. Information gained from
the various approaches at aging BCB Seas bowhead whales and estimating survival rates all suggest that
bowheads are slow-growing, late-maturing, long-lived animals with survival rates that are currently high
(Zeh et al, 1993; Schell and Saupe, 1993; George et al., 1999). Several studies suggest that bowhead
whales reach sexual maturity in their late teens to mid-twenties (Koski et al., 1993; Schell and Saupe, 1993;
George et al., 1999; Lubetkin et al., 2004, as cited in Rosa et al., 2004).

Mating may start as early as January and February, when most of the population is in the Bering Sea; but
mating also has been reported as late as September and early October (Koski et al., 1993; Reese et al.
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(2001). Mating probably peaks in March-April (IWC, 2004b). Gestation has been estimated to range
between 12 and 16 months (Nerini et al., 1984, as reported in Reese et al., 2001; Reese et al., 2001; Koski
etal., 1993; IWC, 2004b). Koski et al. (1993) reported that calving occurs from March to early August,
with the peak probably occurring between early April and the end of May. The conception date and length
of gestation suggests that calving is likely to occur in mid-May to mid-June, when whales are between the
Bering Strait and Point Barrow (in the Chukchi Sea). Reese et al. (2001) said this is consistent with other
observations in the region, including: (a) relatively few neonate-cow pairs reported by whalers at St.
Lawrence Island; (b) many neonates seen during the whale census in late May; (c) relatively few term
females taken at Barrow; (d) taken females with term pregnancies appeared close to parturition; and (e)
most of the herd believed to have migrated past Barrow by late May. Females give birth to a single calf
probably every 3-4 years.

Discussion during the in depth assessment by the IWC (2004b) also indicated that differences in lipid
content between females of the same length and size are attributable to pregnant versus nonpregnant
females. This may imply a high biological cost of reproduction, a fact noteworthy in considering the
potential impact of excluding females from feeding areas. George et al. (2004, cited in IWC, 2004b)
estimated pregnancy rates of 0.333/year and an estimated interbirth interval of 3.0 years using data from
postmortem examinations of whales landed at Barrow and Kaktovik in the winter.

There is little information regarding causes of natural mortality for BCB Seas bowhead whales. Bowhead
whales have no known predators except, perhaps, killer whales and subsistence whalers. The frequency of
attacks by Killer whales probably is low (George et al., 1994). A relatively small number of whales likely
die as a result of entrapment in ice (Philo, Carroll, and Yokel, 1993). Little is known about the effects of
microbial or viral agents on natural mortality.

The discovery of traditional whaling tools recovered from five bowheads landed since 1981 (George et al.,
1995) and estimates of age using aspartic-acid racemization techniques (George et al., 1999) both suggest
bowheads can live a very long time, in some instances more than 100 years. The oldest harvested females
whose ages were estimated using corpora albicans accumulation to estimate female age were >100 years
old (George et al., 2004, cited in IWC, 2004b). Discussion in the IWC (2004b) indicated that neither
lifespan nor age at sexual maturity is certain. Lifespan may be greater than the largest estimates. Using
aerial photographs of naturally marked bowheads collected between 1981 and 1998, Zeh et al. (2002)
estimated “the posterior mean for bowhead survival rate...is 0.984, and 95% of the posterior probability
lies between 0.948 and 1,” which is consistent with other bowhead life-history data.

111.B.4.a(1)(e) Migration, Distribution, and Habitat Use. Information about the migration, distribution,
and habitat use of bowheads provides insight into areas where bowheads might be exposed to OCS
activities, when they might be exposed, and what the significance of their exposure in certain geographic
areas might be relative to that in other areas. The BCB Seas bowheads generally occur north of 60° N.
latitude and south of 75° N. latitude (Angliss and Outlaw, 2005) in the Bering, Chukchi, and Beaufort seas
(Fig. 111.B-1). They have an affinity for ice and are associated with relatively heavy ice cover and shallow
continental shelf waters for much of the year.

111.B.4.a(1)(e)1) Winter and Other Use of the Bering Sea. Bowhead whales of the BCB Seas stock
currently overwinter in the central and western Bering Sea (Fig. 111.B-3). Most mating probably occurs in
the Bering Sea. The amount of feeding in the Bering Sea in the winter is unknown as is the amount of
feeding in the Bering Strait in the fall (Richardson and Thomson, 2002). In the Bering Sea, bowheads
frequent the marginal ice zone, regardless of where the zone is, and polynyas. Important winter areas in the
Bering Sea (before migrating begins) include polynyas along the northern Gulf of Anadyr, along leads and
polynyas adjacent to the Asian coastline, south of St. Matthew Island, and near St. Lawrence Island (Moore
and Reeves, 1993; Mel’nikov, Zelensky, and Ainana ,1997). Mel’nikov, Zelensky, and Ainana (1997)
summarized that in years when there is little winter ice, bowheads inhabit the Bering Strait and potentially
inhabit southern portions of the Chukchi Sea.

During their southward migration in the autumn, bowheads pass through the Bering Strait in late October
through early November on their way to overwintering areas in the Bering Sea. Large numbers of
bowheads were taken in June and July during commercial whaling over large portions of the northwestern
and northcentral Bering Sea (Dahlheim et al., 1980:Fig. 1b, from Townsend, 1935).
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111.B.4.a(1)(e)2) Spring Migration. Some, or nearly all, of the bowheads that winter in the Bering Sea
migrate northward up both the eastern and western sides of the Bering Strait, through the Bering Strait to
the Chukchi Sea, and through the Alaskan Beaufort Sea to summer feeding grounds in the Canadian
Beaufort Sea (Mel’nikov, Zelensky, and Ainana, 1997; Mel’nikov et al., 2004) (Fig. 111.B-3). The bowhead
northward spring migration probably begins most years in April (possibly late March depending on ice
conditions) and early May, and appears to coincide with ice breakup. The whales pass through the Bering
Strait and eastern Chukchi Sea from late March to mid-June through newly opened leads in the shear zone
between the shorefast ice and the offshore pack ice. It is thought to occur after the peak of breeding, which
is believed to occur in March-April (C. George, cited in IWC, 2004b). During spring aerial surveys in the
late 1980’s, bowheads were documented to be migrating in shorefast leads and polynyas up the coast of
northwestern Alaska (Mel’nikov, Zelensky, and Ainana, 1997:Figs. 4 and 5).

Based on shore-based surveys in 1999-2001, Mel’nikov et al. (2004) observed that the start of spring
migration from the Gulf of Anadyr varies between cold and mild years by up to 30 days, but in both
instances, continues at least until June 20. Mel’nikov et al. (2004) also reported that weather influenced
migration, with migration seeming to stop when there were storms or high winds in the western Bering
Strait or at the exit from the Gulf of Anadyr.

The migration past Barrow takes place in pulses in some years (e.g., in 2004) but not in others (e.g., 2003)
(Koski et al., 2004, as cited in IWC, 2004b). At Barrow, the first migratory pulse is typically dominated by
juveniles. This pattern gradually reverses and by the end of the migration, there are almost no juveniles.
Currently, the whales are first seen at Barrow around April 9-10. In later May (May 15-June), large whales
and cow/calf pairs are seen (H. Brower, as cited in USDOC, NOAA and NSB, 2005; IWC, 2004b). Koski
et al. (2004) found that cow/calf pairs constituted 31-68% of the total number of whales seen during the last
few days of the migration. The rate of spring migration of cow/calf pairs was slower and more circuitous
than other bowheads.

Data from several observers indicate that bowheads migrate underneath ice and can break through ice 14-
18 cm (5.5-7 in) thick to breathe (George et al., 1989; Clark, Ellison, and Beeman, 1986). Bowheads may
use cues from ambient light and echoes from their calls to navigate under ice and to distinguish thin ice
from multiyear floes (thick ice). After passing Barrow from April to mid-June, they move easterly through
or near offshore leads and offshore of the barrier islands in the central Alaskan Beaufort Sea.

111.B.4.a(1)(e)3) Summer Migration. Bowhead whales have been observed near Barrow in midsummer
(e.g., Brower, as cited in USDOI, MMS, 1995a). Mel’nikov, Zelinsky, and Ainana (1998) suggested that
“...Barrow Canyon is a focal feeding area for bowheads and that they ‘move on’ from there only when
zooplankton concentrations disperse,” which is consistent with the timeframe of earlier observations
summarized by Moore (1992). Bowheads arrive on their summer feeding grounds near Banks Island from
mid-May through June/July (IWC, 2005b) and remain in the Canadian Beaufort Sea and Amundsen Gulf
until late August or early September (Moore and Reeves, 1993) (Fig. 111.B-3).

Incidental sightings suggest that bowhead whales may occupy the Chukchi Sea in the summer more
regularly than commonly believed. Scientists maintain that a few bowheads swim northwest along the
Chukotka coast in late spring and summer in the Chukchi Sea, but it is unclear if these are “early-autumn”
migrants or whales that have summered nearby or elsewhere (Moore et al., 1995; Moore, 1992; USDOC,
NOAA, and NSB, 2005; Mel’nikov, Zelensky, and Ainana, 1998).

Bowheads found in the Bering and Chukchi seas in the summer may be part of the expanding Western
Acrctic stock (DeMaster et al., 2000, as referenced in Angliss, DeMaster, and Lopez, 2001). Evidence
indicates that the number of bowheads that inhabit the BCB Seas has increased substantially since the time
of the surveys (Brandon and Wade, 2004, cited in IWC, 2004b) in the Chukchi Sea. Temporal and spatial
patterns of distribution also may be modified. Conversely, earlier information may have inferred less
variability in distribution than actually existed.

The MMS funded large-scale surveys in this area when there was oil and gas leasing and exploration, but
while surveys in the Beaufort Sea have continued, the last surveys in the Chukchi Sea were about 15 years
ago. These data were summarized by Mel’nikov, Zelensky, and Ainana (1997), Moore (1992), Moore and
Clarke (1990), and Moore, DeMaster, and Dayton (2000). We have plotted counts of bowheads in the
Chukchi Sea during those surveys (Fig. 111.B-4), because they visually provide limited insight into areas
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where bowheads may be exposed to oil and gas activities should they occur in the Chukchi Sea Planning
Area. However, we caution against over-interpretation of these data out of context of survey effort and,
because these data were collected between 1979 and 1991, they should not be interpreted as indicating
current use of the Chukchi Sea by bowhead whales; they are the best data available.

111.B.4.a(1)(e)4) Fall Habitat Use and Migration. Those bowheads that have been summer feeding in
the Canadian Beaufort Sea begin moving westward into Alaskan waters in August and September. While
few bowheads generally are seen in Alaskan waters until the major portion of the migration takes place
(typically mid-September to mid-October), in some years bowheads are present in substantial numbers in
early September (Greene and McLennan, 2001; Treacy, 1998). In September 1997, Treacy (1998) reported
sighting 170 bowheads, including 6 calves, between Cross Island and Kaktovik, a large number of
bowheads between Barrow and Cape Halkett; however, in early October a large number of bowhead
whales were still present between Dease Inlet and Barrow.

There is some indication that the fall migration, just as the spring migration, takes place in pulses or
aggregations of whales (Moore and Reeves, 1993). Inupiat whalers report that smaller whales precede
large adults and cow-calf pairs on the fall migration (Braham et al., 1984, as reported in Moore and Reeves,
1993). During the autumn migration Koski and Miller (2004, cited in IWC, 2004b) found decreasing
proportions of small whales and increasing proportions of large whales as one moved offshore. “Mothers
and calves tended to avoid water depths <20 m.” (Koski and Miller, cited in IWC, 2004b:14). These
authors also found that in the Central Beaufort Sea in late August, the vast majority of the whales were
subadults and this percentage declined throughout the autumn to about 35% by early October. They
reported that mother/calf pairs “arrived in September and were common until early October” (Koski and
Miller, 2004, cited in IWC, 2004b).

Individual movements and average speeds (approximately 1.1-5.8 km/hour) vary widely (Wartzog et al.,
1990; Mate, Krutzikowsky, and Winsor, 2000). Much faster speeds (e.g., up to 9.8 + 4.0 km/hour) were
estimated for bowheads migrating out of the Gulf of Anadyr during the northward spring migration
(Mel’nikov et al., 2004). Inupiat whalers estimate that bowheads take about 2 days to travel from Kaktovik
to Cross Island, reaching the Prudhoe Bay area in the central Beaufort Sea by late September, and 5 days to
travel from Cross Island to Point Barrow (T. Napageak, 1996, as cited in NMFS, 1999).

Oceanographic conditions can vary during the fall migration from open water to more than nine-tenths ice
coverage. The extent of ice cover may influence the timing or duration of the fall migration. Miller, Elliot,
and Richardson (1996) observed that whales within the Northstar region (147°-150° W. longitude) migrate
closer to shore in light and moderate ice years and farther offshore in heavy ice years, with median
distances offshore of 30-40 km (19-25 mi) in both light and moderate ice years and 60-70 km (37-43 mi) in
heavy ice years. Moore (2000) looked at bowhead distribution and habitat selection in heavy, moderate,
and light ice conditions in data collected during the autumn from 1982-1991. This study concluded that
bowhead whales select shallow inner-shelf waters during moderate and light ice conditions and deeper
slope habitat in heavy ice conditions. During the summer, bowheads selected continental slope waters and
moderate ice conditions (Moore, DeMaster, and Dayton, 2000). Interseasonal depth and ice-cover habitats
were significantly different for bowhead whales. Ljungblad et al. (1987) observed during the years from
1979-1986 that the fall migration extended over a longer period, that higher whale densities were estimated,
and that daily sighting rates were higher and peaked later in the season in light ice years as compared to
heavy ice years.

Data are limited on the bowhead fall migration through the Chukchi Sea before the whales move south into
the Bering Sea. Bowhead whales commonly are seen from the coast to about 150 km (93 mi) offshore
between Point Barrow and Icy Cape, suggesting that most bowheads disperse southwest after passing Point
Barrow and cross the central Chukchi Sea near Herald Shoal to the northern coast of the Chukotka
Peninsula. However, sightings north of 72° N. latitude suggest that at least some whales migrate across the
Chukchi Sea farther to the north. Mel’nikov, Zelensky, and Ainana (1997) argued that data suggest that
after rounding Point Barrow, some bowheads head for the northwestern coast of the Chukotka Peninsula
and others proceed primarily in the direction of the Bering Strait and into the Bering Sea. Mel’nikov (in
USDOC, NOAA, and NSB, 2005) reported that abundance increases along northern Chukotka in
September as whales come from the north. More whales are seen along the Chukotka coast in October.
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J.C. George (cited in IWC, 2004b) noted that bowheads pass through the Bering Strait into the Bering Sea
between October and November on their way to overwintering areas in the Bering Sea.

The timing, duration, and location of the fall migration along the Chukotka Peninsula are highly variable
and are linked to the timing of freezeup (Mel’nikov, Zelensky, and Ainana, 1997). Whales migrate in “one
short pulse over a month” in years with early freezeup, but when ice formation is late, whales migrate over
a period of 1.5-2 months in 2 pulses (Mel’nikov, Zelensky, and Ainana, 1997:13).

111.B.4.a(1)(e)5) Known Use of the Chukchi Sea by Bowheads. The Chukchi Sea Planning Area is an
integral part of the total range of BCB Seas bowhead whales, and portions of this planning area are either
part of or are primary calving ground during the spring for these whales. During the spring (widely
bracketed as mid-March to approximately mid-June), bowheads migrate through leads on their way to
summer feeding grounds. This lead system is an apparently obligate pathway for this population. Most
calving apparently occurs during the spring migration between April and early June. In some years, parts
of the spring lead system in the Chukchi Sea west, northwest, and southwest of Barrow are used as feeding
areas over extended periods of time during the spring migration, but this use is inconsistent. Bowhead
whales have been observed throughout the summer in waters along the northeastern Chukchi Peninsula of
Russia (and along the southeastern portion of the Chukchi Peninsula in the Bering Sea). In the autumn,
bowheads are in the Chukchi Sea as part of their autumn migration back to the Bering Sea from about mid-
September through October, passing through Bering Strait to the Bering Sea between October and
November. Some of the bowheads whales are very far north (e.g., 72° N. latitude) in the Chukchi Sea.
After passing Barrow, some of the whales head towards Wrangell Island and then follow the Asian coast
southeast to the Bering Sea. Observations indicate bowheads feed along the Russian coast in the autumn.
Lee et al. (2005) summarized that both bulk body tissue and baleen isotopic values indicate that the Bering
and Chukchi seas are the predominant feeding areas for adults and subadults. Some of the feeding in the
western Alaskan Beaufort Sea (e.g., west of Harrison Bay) is on prey advected from the Chukchi Sea.

111.B.4.a(1)(e)6) Feeding Behavior. The importance of feeding areas for bowheads is an issue of concern
to Inupiat whalers and is a major issue in evaluating the potential significance of any effect that may occur
as a result of oil and gas activities Chukchi Sea Area. Both MMS and the NSB believe that there are major
questions about bowhead whale feeding that remain to be answered (Stang and George, 2003). Most of the
available information about this topic (and presented in this EIS) is based on studies and observations
conducted in the Alaska Beaufort Sea.

Auvailable data indicate that bowhead whales feed in both the Chukchi and Beaufort seas and that this use
varies in degree among years, among individuals, and among areas. It is likely that bowheads continue to
feed opportunistically where food is available as they move through or about the Arctic Ocean, similar to
what they are thought to do during the spring migration.

Bowheads are filter feeders, filtering prey from the water through baleen fibers in their mouth. They
apparently feed throughout the water column, including bottomfeeding as well as surface skim feeding
(Wirsig et al., 1989). Skim feeding can occur when animals are alone and conversely may occur in
coordinated echelons of over a dozen animals (Wirsig et al., 1989). Food items most commonly found in
the stomachs of harvested bowheads include euphausiids, copepods, mysids, and amphipods. Euphausiids
and copepods are thought to be their primary prey. Lowry, Sheffield, and George (2004) documented that
other crustaceans and fish also were eaten but were minor components in samples consisting mostly of
copepods or euphausiids.

Observations from the 1980°s documented that some feeding occurs in the spring in the northeastern
Chukchi Sea, but this feeding was not consistently seen (e.g., Ljungblad et al., 1987; Carroll et al., 1987).
Stomach contents from bowheads harvested between St. Lawrence Island and Point Barrow during April
into June also indicated it is likely that some whales feed during the spring migration (Carroll et al., 1987,
Shelden and Rugh, 1995, 2002). Carroll et al. (1987) reported that the region west of Point Barrow seems
to be of particular importance for feeding, at least in some years, but whales may feed opportunistically at
other locations in the lead system where oceanographic conditions produce locally abundant food. Shelden
and Rugh (1995) concluded that: “In years when oceanographic conditions are favorable, the lead system
near Barrow may serve as an important feeding ground in the spring (Carroll et al., 1997).”
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It is known that bowhead whales feed in the Canadian Beaufort in the summer and early fall (e.g., Wursig
et al, 1985), and in the Alaskan Beaufort in late summer/early fall (Lowry and Frost, 1984; Ljungblad et al.,
1986; Schell and Saupe, 1993; Lowry, Sheffield, and George, 2004; summarized in Richardson and
Thomson, 2002). Available information indicates it is likely there is considerable inter-annual variability
in the locations where feeding occurs during the summer and fall in the Alaska Beaufort Sea, in the length
of time individuals spend feeding, and in the number of individuals feeding in various areas in the Beaufort
Sea.

In at least some years, some bowheads apparently take their time returning westward during the fall
migration, sometimes barely moving at all, with some localities being used as staging areas due to abundant
food resources or social reasons (Akootchook, 1995, as reported in NMFS, 2001). The Inupiat believe that
whales follow the ocean currents carrying food organisms (e.g., Napageak, 1996, as reported in NMFS,
2001). Bowheads have been observed feeding not more than 1,500 feet (ft) offshore in about 15-20 ft of
water (Rexford, 1979, as reported in NMFS, 2001). Nuigsut Mayor Nukapigak testified at the Nuigsut
Public Hearing on March 19, 2001, that he and others saw a hundred or so bowhead whales and gray
whales feeding near Northstar Island (USDOI, MMS, 2002). Some bowheads appear to feed east of Barter
Island as they migrate westward (Thomson and Richardson, 1987). Data from MMS’s BWASP surveys
(e.g., Treacy, 1998, 2000) shows high numbers of whales, many of which were feeding, in some areas over
relatively long periods (e.g., weeks) of time in some years (e.g., 1997) in areas in the western Alaskan
Beaufort) but not in others.

Based on stomach-content data supplemented by behavioral evidence, many bowheads that pass through
the eastern Alaskan Beaufort Sea during late summer and autumn feed there. Based on examination of the
stomach contents of whales harvested in the autumn between 1969 and 2000, Lowry, Sheffield, and George
(2004) found that copepods were the dominant prey species by volume. Seventy-seven out of 106 whales
harvested during the fall near Barrow from 1987-2000 and included in this analysis were considered to
have been feeding. Of the 77 whales classified as feeding whales, there were estimates of stomach volume
for 16 autumn-feeding whales. Euphausiids were the dominant prey species by volume.

It is unclear how important this feeding is in terms of meeting the annual food needs of the population or to
meeting the food needs of particular segments of the population (e.g., see discussion in Richardson and
Thomson, 2002). Many assumptions, such as those about residence time, an approximations influence
current conclusions. Because marked individuals have not been studied, it is unclear how much variability
also exists among classes of individuals or individuals within a class in habitat residency times, or what
factors influence residency times.

Griffiths, Thomson, and Bradstreet (2002) discussed zooplankton biomass samples collected in the
Canadian Beaufort Sea during the 1980°s and in the Alaskan Beaufort Sea in 1986, 1998, and 1999, where
bowhead whales were either observed feeding or where whales had been observed feeding the previous
day. Bowhead whales feed in areas with a higher than average concentration of zooplankton. The
distribution of biomass values at locations with feeding bowheads indicates that the feeding threshold for
bowheads may be a wet biomass of ~800 milligrams per cubic meter (mg/m?®). Most whales observed
where zooplankton were sampled were subadults. “Adult bowheads tend to feed where large copepods
predominate” (Richardson and Thomson, 2002:xxv).

Baleen from bowhead whales provides a multiyear record of isotope ratios in prey species consumed during
different seasons, including information about the occurrence of feeding in the Bering Sea and Chukchi Sea
system. The isotopic composition of the whale is compared with the isotope ratios of its prey from various
geographic locations to make estimates of the importance of the habitat as a feeding area. Carbon-isotope
analysis of bowhead baleen has indicated that a significant amount of feeding may occur in wintering areas
(Schell, Saupe, and Haubenstock, 1987). However, isotope data indicate that primary productivity in the
Bering and southern Chukchi seas is declining and if the decline in productivity continues, the relative
importance of the eastern Beaufort Sea to feeding bowheads may increase (Schell, 1999b).

Lee and Schell (2002) analyzed carbon isotope ratios in bowhead whale muscle, baleen, and fat, and in
bowhead food organisms. They found that the isotopic signatures in zooplankton from Bering and Chukchi
waters, which sometimes extend into the western Beaufort Sea, are similar and cannot be differentiated
from one another. However, zooplankton from the eastern Beaufort Sea (summer and early autumn range)
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has an isotopic signature that is distinct from that in Bering/Chukchi zooplankton. Lee and Schell
compared these isotopic signatures in zooplankton to isotopic signatures in bowhead tissues and found that
carbon isotopes in the muscle sampled in the fall were not significantly different from those in muscle
sampled in the spring. Carbon isotopes in the muscle during both seasons closely matched the isotope
ratios of zooplankton from the Bering and Chukchi waters, indicating most of the annual food requirements
of adults and subadults are met from that portion of their range. Based on the comparison of carbon
isotopes in the zooplankton and in bowhead tissues, they estimate that 10-26% of the annual bowhead
feeding activity was in the eastern and central Beaufort Sea waters, roughly east of Prudhoe Bay.

Isotope data from baleen showed different feeding strategies by adult and subadult whales. Subadults
acquired sufficient food in the eastern Beaufort Sea to alter the carbon isotope ratios in baleen relative to
baleen representing feeding in Bering and Chukchi waters. Baleen plates from subadults showed a wider
range in isotope ratios than those from adults, suggesting active feeding over all parts of their range.

Much of the isotopic evidence seems to indicate that especially adult bowhead whales feed primarily on
prey from the Bering and/or Chukchi Sea (Schell, Saupe, and Haubenstock, 1987; Schell and Saupe, 1993;
Lee and Schell, 2002). Hoekstra et al. (2002) found seasonal values were consistent for all age classes of
bowhead whales and suggested that the Bering and Beaufort seas are both important regions for feeding. In
contrast, Hoekstra et al. (2002) concluded that seasonal fluctuations in carbon isotope values was consistent
for all age classes of bowhead whales and suggests that the Bering and Beaufort seas are both important
regions for feeding.

Thomson, Koski, and Richardson (2002) tried to reconcile the low estimates of summer feeding, as
indicated by the isotope data of Lee and Schell, with other data: behavioral observations showing frequent
feeding in the eastern Beaufort Sea during the summer and early autumn; zooplankton sampling near
bowheads feeding in those areas shows that whales concentrate their feeding at locations with much higher
than average biomasses of zooplankton; frequent occurrence of food in the stomachs of bowheads
harvested in the Alaskan Beaufort Sea during late summer and autumn; and length-girth relationships show
that subadult bowheads, and possibly adults, gain weight while in the Beaufort Sea in summer and lose
weight while elsewhere; and lipid content of blubber, at least in subadults, is higher when they leave the
Beaufort in fall than when they return in spring. Although some of this evidence suggests the importance
of feeding in the Beaufort Sea during summer and early autumn, those types of data on summer and early
fall feeding in the Beaufort Sea do not specifically show what fraction of the annual feeding occurs in the
eastern and central Beaufort Sea. They concluded that bowheads fed for an average of 47% of their time in
the eastern Alaskan Beaufort Sea during late summer and autumn. A substantial minority of the feeding
occurred during travel. Among traveling whales, feeding as well as travel was occurring during a
substantial percentage of the time, on the order of 43%. No comparable data on feeding, girth, or energy
content have been obtained during and after the whales feed in the Chukchi sea in mid- to late fall.

Assumptions about residence times influence these energetics-related estimates. As noted, available data
indicate there is variability in habitat use among years. Because marked individuals have not been studied,
it is unclear how much variability also exists among individuals in habitat residency times or what factors
influence residency times.

The amount of feeding in the Chukchi Sea and Bering Strait in the fall is unknown as is the amount of
feeding in the Bering Sea in the winter (Richardson and Thomson, 2002). Richardson and Thomson
(2002:xxxviii) concluded that: “...behavioral, aerial-survey, and stomach-content data, as well as certain
energetics data...show that bowheads also feed widely across the eastern and central Beaufort Sea in
summer and fall.” In mid- to late fall, at least some bowheads feed in the southwest Chukchi. Detailed
feeding studies have not been conducted in the Bering Sea in the winter.

Thomson, Koski, and Richardson (2002) offered a feeding scenario, parts of which are speculative, that
might be consistent with all these data. In this scenario, feeding occurs commonly in the Beaufort Sea in
summer and early autumn, and bowheads gain energy stores while feeding there. However, zooplankton
availability is not as high in the Beaufort Sea during summer as in the Chukchi and northern Bering seas
during autumn. Also, feeding in the western Beaufort in autumn effectively may be on Chukchi prey
advected to that area. Thus, bowheads might acquire more energy from Bering/Chukchi prey in autumn
than from eastern and central Beaufort prey in summer/early autumn. Given this, plus an assumed low
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turnover rate of body components, the overall body composition of bowheads may be dominated by
components from the Bering/Chukchi system, even at the end of the summer when leaving the Beaufort.
Energy gained in the Beaufort and Chukchi seas during summer and fall presumably is used during winter
when food availability is low, resulting in reduced girth and energy stores when returning to the Beaufort
Sea in spring than when leaving in autumn.

Richardson and Thomson (2002) pointed out that the isotopic and behavioral and stomach content data
might not be in conflict, if prey availability in the Chukchi and/or Bering Sea were “notably better” than in
the eastern Beaufort Sea. They also point out that: “...it is difficult to understand why bowheads would
migrate from the Bering-Chukchi area to the Beaufort Sea if feeding in the Beaufort Sea were
unimportant.”

Richardson and Thomson (2002) note that while the study has provided many new data about bowhead
feeding ecology and related biology, “...there are still numerous approximations, assumptions, data gaps,
and variations of opinion regarding the interpretation of data. This is inevitable.... The authors do not
claim that the project has resolved all uncertainty about the importance of the eastern Alaskan Beaufort Sea
for feeding by bowhead whales....”

Thus, the aforementioned study acknowledges certain limitations and the results of this study confirmed
that the eastern Alaskan Beaufort Sea is used by bowhead whales for feeding (Stang and George, 2003).
Richardson and Thomson (2002) summarized that this use varies widely in degree among years and
individuals.

Summary. All recent available information indicates that the population has continued to increase in
abundance over the past decade and may have doubled in size since about 1978. The estimated current
annual rate of increase is similar to the estimate for the 1978-1993 time series. Most of the available
information about bowhead whale feeding pertains to the Alaskan Beaufort Sea. Bowheads feed in the
Alaskan Beaufort Sea, but the extent and location of that feeding varies widely among years and locations.
There are locations in the Beaufort Sea and the western Chukchi Sea where large numbers of bowheads
have been observed feeding in many years. However, the significance of feeding in particular areas to the
overall food requirements of the population or segments of the population is not clear. Bowheads are
extremely long lived, slow growing, slow to mature, and currently have high survival rates. These features
affect their vulnerability to pollution and disturbance in their environment. They are also unique in their
ecology and their obligate use of lead systems to transit to summering grounds and calve during the spring
northward migration. Recent data on distribution, abundance, or habitat use in the Chukchi Sea Planning
Area are not available. Since MMS and NMFS consulted on oil and gas leasing in the Chukchi Sea
Planning Area, significant changes in the arctic environment have occurred and the population of bowheads
has apparently greatly increased in abundance.

111.B.4.a(2) Fin Whale. Fin whales are large, fast-swimming baleen whales (Reeves, Silber, and Payne,
1998). Adults range between 20 and 27 m (~65-89 ft) in length (Reeves, Silber, and Payne, 1998; Perry,
DeMaster, and Silber, 1999a). They inhabit and feed in the Bering Sea throughout many months of the
year and have been observed within the southwestern Chukchi Sea, along the northern coast of Chukotka.
This area of the Chukchi was an important part of their historic range. The distribution and relative
abundance of fin whales in these areas varies seasonally.

111.B.4.a(2)(a) ESA Status. Fin whales were listed as endangered under the ESA in 1973 (Perry,
DeMaster, and Silber, 1999a) and as depleted under the MMPA.. Under the 1994 amendments to the
MMPA, they are categorized as a strategic stock and listed in Appendix | of CITES (Reeves, Silber, and
Payne, 1998). Hunting of fin whales in the North Pacific was regulated under the 1946 International
Convention for the Regulation of Whaling. The IWC began managing the commercial take of fin whales in
the North Pacific in 1969 (Allen, 1980; Reeves et al., 1999) and prohibited their harvest in the North
Pacific in 1976. In July 1998, NMFS released a joint Draft Recovery Plan for the Fin Whale Balaenoptera

physalus and Sei Whale Balaenoptera borealis (Reeves, Silber, and Payne, 1998). No critical habitat has
been designated or proposed for fin whales in the North Pacific.

111.B.4.a(2)(b) Population Structure and Current Stock Definitions. The NMFS (Angliss and Lodge,
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2002; Angliss and Outlaw, 2005:rev. 10/24/04) currently considers stock structure in fin whales to be
equivocal. There is a lack of consistency among national and international regulatory entities in the
number of stocks recognized. The NMFS (Angliss and Outlaw, 2005:rev.10/24/04) currently recognizes
three population stocks of fin whales in U.S. Pacific waters: an Alaska or Northeast Pacific Stock, a
California/Washington/Oregon Stock, and a Hawaii Stock. Investigators have reached different
conclusions about the number and locations of population stocks in the North Pacific. However, tag
recoveries (Rice, 1974) indicate that animals whose winter habitat includes the coast of southern California
summer in locations from central California to the Gulf of Alaska; and individuals from the North
American Pacific coast have been reported at locations as varied as central Baja California to the Bering
Sea in the summer. Based on blood typing, morphology, and marking data, Fujino (1960) identified three
“subpopulations” of fin whales in the North Pacific: the East China Sea, the eastern sides of the Aleutians,
and the western sides of the Aleutians (Donovan, 1991). After examination of histological and tagging
data, Mizroch, Rice, and Breiwick (1984) suggested five possible stocks. In 1971, the IWC divided North
Pacific fin whales into two management units for the purposes of establishing catch limits: the East China
Sea Stock and the rest of the North Pacific (Donovan, 1991).

111.B.4.a(2)(c) Past and Current Population Abundance. During visual cetacean surveys in July and
August 1999 in the central Bering Sea, and in June and July 2000 in the southeastern Bering Sea, fin whale
abundance estimates were almost five times higher in the central Bering Sea (provisional estimate of 3,368;
CV =0.29) (where most sightings were in a region of particularly high productivity along the shelf break)
than in the southeastern Bering Sea (provisional estimate of 683; CV = 0.32) (Moore et al., 2002). During
sighting cruises in July-August 2001-2003 of coastal waters (up to 85 km offshore) between the Kenai
Peninsula (150° W. longitude) to Amchitka Pass (178° W. longitude), fin whales were observed from east
of Kodiak Island to Samalga pass (Zerbini et al., In prep., as cited in Angliss and Outlaw, 2005:rev.
10/24/04). These authors also estimated that 1,652 (95% CI = 1142-2389) fin whales occurred in this area.
Based on these data, and those of Moore et al. (2002), NMFS provided an “initial estimate” of abundance
of 5,703 fin whales west of the Kenai Peninsula. The NMFS considers this a minimum estimate of
abundance for the stock, because no estimate is available east of the Kenai Peninsula (Angliss and Outlaw,
2005:rev. 10/24/04).

The NMFS has concluded that there is no reliable information about population-abundance trends, and that
reliable estimates of current or historical abundance are not available, for the entire Northeast Pacific fin
whale stock (Angliss and Lodge, 2002; Angliss and Outlaw, 2005:rev. 10/24/04). They provided a
Potential Biological Removal for the Northeast Pacific Stock of 11.4.

Estimates of population abundance in the North Pacific prior to commercial exploitation range from 42-
45,000 (Ohsumi and Wada, 1974). Angliss and Outlaw (2005:rev. 10/24/04, p. 197) cite a revised,
unpublished February 2003 version of IWC Bureau of International Whaling Statistics data, stating that
“Between 1925 and 1975, 47,645 fin whales were reported killed throughout the North Pacific.”

111.B.4.a(2)(d) Reproduction, Survival, and Nonhuman-Related Sources of Mortality. Lockyer
(1972) reported the age at sexual maturity in fin whales, for both sexes, to range from 5-15 years, while the
average length is approximately 17.2 m (see references in Perry, DeMaster, and Silber, 1999a). Mating and
calving are believed to occur on wintering grounds (Perry, DeMaster, and Silber, 1999a). A single calf is
born after a gestation of about 12 months and weaned between 6 and 11 months of age (Best, 1966;
Gambell, 1985). Calving intervals range between 2 and 3 years (Agler et al., 1993). About 35-40% of
adult fin whale females give birth in any given year (Mizroch et al., In prep.).

There is little information about natural causes of mortality (Perry, DeMaster, and Silber, 1999a). The
NMFS summarized that “There are no known habitat issues that are of particular concern for this stock”
(Angliss and Lodge, 2002, 2005). Perry, DeMaster, and Silber (1999a:51) listed the possible influences of
disease or predation as “Unknown.”

111.B.4.a(2)(e) Migration, Distribution, and Habitat Use. Fin whales are widespread throughout
temperate oceans of the world (Leatherwood et al., 1982; Perry, DeMaster, and Silber, 1999a; Reeves,
Silber, and Payne, 1998). During the “summer” (defined by Mizroch et al., In prep. as April-October) fin
whales inhabit temperate and subarctic waters throughout the North Pacific including the Gulf of Alaska,
Bering Sea, and the southern Chukchi Sea (Mizroch, Rice, and Breiwick, 1984) (see details provided below
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for Gulf of Alaska, the Bering Sea, and Arctic) (Fig. 111.B-5). The summer southern range in the eastern
North Pacific extends as far south to about 32° N., and rarely, even farther south off Mexico. During the
historic whaling period, “summer” concentration areas included, but were not limited to, the Bering Sea-
eastern Aleutian Ground (60° N.-70° N. latitude, 175° E.-180° E. longitude, plus 45 °N.-65° N. latitude,
180°-165° W. longitude) and the Gulf of Alaska Ground (also called the Northwest Coast Ground) (45° N.-
55° N. latitude, 165° W.-160° W. longitude, 45° N.-60° N. latitude, 160° W.-134° W. longitude), and the
Vancouver Ground (40° N.-55° N. latitude, 134° W.-125° W. longitude) (Mizroch et al., In prep.).

Mizroch et al.’s (In prep.) summary indicates that the fin whales range across the entire North Pacific from
April to October, but in July and August concentrate in the Bering Sea-eastern Aleutian area. In September
and October, sightings indicate that fin whales are in the Bering Sea, the Gulf of Alaska, and along the U.S.
coast as far as Baja California (in October) (Mizroch et al., In prep.).

Most fin whales are believed to migrate seasonally from relatively low latitude winter habitats where
breeding and calving take place to relatively high latitude summer feeding habitats (Perry, DeMaster, and
Silber, 1999a). The degree of mobility of local populations, and perhaps individuals, differs, presumably in
response to patterns of distribution and abundance of their prey (Reeves et al., 1991; Mizroch et al., In
prep.). Some populations migrate seasonally up to thousands of kilometers, whereas others are resident in
areas with adequate prey (Reeves et al., 1999). Data from marked fin whales indicate that at least some
individuals make long movements between wintering areas off Mexico and California to summer feeding
areas in the Gulf of Alaska (Mizroch et al., In prep.). Angliss and Lodge (2005) reported that fin whales in
the North Pacific generally are reported off the North American coast and Hawaii in winter and in the
Bering Sea in summer. Passive acoustic data (McDonald and Fox, 1999) document that Hawaii is used in
the winter by fin whales but indicate that densities are likely lower than those in California (Barlow, 1995;
Forney, Barlow, and Carretta, 1995).

The importance of specific feeding areas to populations or subpopulations of fin whales in the North
Pacific is not understood. In the North Atlantic, 30-50 % of identified individual fin whales returned to
specific feeding areas in subsequent years (Clapham and Seipt, 1991). The timing of arrival at feeding
habitats can vary by sex and reproductive status, with pregnant females arriving earlier (Mackintosh, 1965).
Reeves, Silber, and Payne (1998) reported that fin whales tend to feed in summer at high latitude and fast,
or feed little at winter lower latitude habitats. During visual cetacean surveys in July and August 1999 in
the central Bering Sea, “...aggregations of fin whales were often sighted in areas where the...echo
sounder...identified large aggregations of zooplankton, euphausiids, or fish” (Angliss, DeMaster, and
Lopez, 2001:160).

111.B.4.a(2)(e)1) Use of the Arctic Ocean. Available information suggests that the summer range of the
fin whale extends as far as the Chukchi Sea (Rice, 1974) (see Angliss and Outlaw, 2005:rev. 10/24/04, Fig.
40), including portions of the western Chukchi along the Chukotsk Peninsula and areas of the Alaskan
Chukchi just north of the Bering Strait. Mizroch et al. (In prep.:14) reported “(T)hey regularly pass
through the Bering Strait into the southwestern Chukchi Sea during August and September. They cite
Zenkovich, a Russian biologist who wrote that in the 1930’s (quoted in Mizroch et al., In prep.) “...areas
near Cape Dezhnev” are “...frequented by large schools (literally hundreds...) of fin whales....” and who
also reported that fin whales were “encountered from early spring to the beginning of winter.” They report
that Sleptsov (1961, cited in Mizroch et al., In prep.:14) wrote that fin whales occur “from the Bering Strait
to the Arctic ice edge, in the coastal zone as well as the open sea. It...prefers areas free of ice, but also
occurs in pools of open water among ice floes.” In more recent cruises (1979-1992) no fin whales were
found in the Chukchi Sea or north of the Gulf of Anadyr (Vladimirov, 1994, as cited in Mizroch et al., In
prep.). The southwestern Chukchi was probably a feeding area for fin whales. Information is not available
to us that would permit evaluation of the current use of this area by fin whales.

Mizroch et al. (In prep.) summarized that there have only been rare observations of fin whales into the
eastern half of the Chukchi. Three (including a mother and calf) fin whales were observed together in the
southern Chukchi at 67° 10.5° N. latitude, 168°44.8” W. longitude directly north of the Bering Strait in July
1981 (Ljungblad et al., 1982). No other sightings of fin whales were reported during aerial surveys of
endangered whales in summer (July) and autumn (August, September and October) of 1979-1987 in the
Northern Bering Sea (from north of St. Lawrence Island), the Chukchi Sea north of 66° N. latitude and east
of the International Date Line, and the Alaskan Beaufort Sea from 157° 01’ W. longitude east to 140° W.
longitude and offshore to 72° N. (Ljungblad et al., 1988). Mizroch et al. (In prep.:15) summarized that “No
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other sightings...of fin whales have ever been reported from the coast of Arctic Alaska....” They have not
been observed during annual aerial surveys of the Beaufort Sea conducted in September and October from
1982-2004 (e.g., Treacy, 2002; Moore, DeMaster, and Dayton, 2000).

As with the fin whale, continued climate change could result in changes in oceanographic conditions, the
distribution of humpback prey species, and the distribution of humpback whales. This possibility requires
periodic consideration with regards for the potential of oil and gas activities within the Chukchi Sea, to
affect this species.

111.B.4.a(2)(e)2) Foraging Ecology and Feeding Areas. Nemoto and Kasuya (1965) reported that fin
whales feed in shallow coastal areas and marginal seas in addition to the open ocean. Citing the IWC
(1992), Perry, DeMaster, and Silber (1999a) reported that there is great variation in the predominant prey of
fin whales in different geographical areas, depending on which preys are locally abundant. While they
“depend to a large extent on the small euphausiids” (see also Flinn et al., 2002) “and other zooplankton”
(Perry, DeMaster, and Silber, 1999a:49), reported fish prey species in the Northern Hemisphere include
capelin, Mallotus villosus; herring Clupea harengus; anchovies, Engraulis mordax; sand lance, Ammodytes
spp) (Perry, DeMaster, and Silber, 1999a); and also octopus, squid, and ragfish (Flinn et al., 2002).
Stomach-content data from whales killed during commercial whaling in the 1950’s and 1960’s, (Nemoto
and Kasuya, 1965) indicated that in the Gulf of Alaska, Euphausia pacifica, Thysanoessa inermis, T.
longipes, and T. spinifera are the primary prey of fin whales. Mizroch et al. (In prep.) summarized fish,
especially capelin, Alaska pollock, and herring are the main prey north of 58° N. latitude in the Bering Sea.
Reeves, Silber, and Payne (1998) reported the above species as primary prey in the North Pacific and also
listed large copepods (mainly Calanus cristus), followed by herring, walleye pollock (Theragra
chalcogramma), and capelin. Mizroch et al. (In prep.) summarize that fin whales appear to be able to make
long-distance movements quickly to track prey aggregations and can switch their diet from krill to fish as
they migrate northward. They aggregate where prey densities are high (Piatt and Methven, 1992; Piatt et
al., 1989; Moore et al., 1998, 2002). Often these are areas with high phytoplankton production and along
ocean fronts (Moore et al., 1998). Such areas often are, in turn, associated with the continental shelf and
slope and other underwater geologic features such as seamounts and submarine canyons (Steele, 1974;
Boehlert and Genin, 1987; Dower, Freeland, and Juniper, 1992; Moore et al., 1998).

111.B.4.a(3) Humpback Whale (Central and Western North Pacific Stocks). The humpback whale is a
medium-sized baleen whale that inhabits a wide range of ocean habitats, including some documented use of
the Chukchi Sea. Available information does not indicate that humpback whales typically occur, or have
been documented to occur, within either the Chukchi Sea Planning Area.

111.B.4.a(3)(a) ESA Status. The IWC banned commercial hunting of humpbacks in the Pacific Ocean in
1965 (Perry, DeMaster, and Silber, 1999b). Humpback whales were listed in 1973 as endangered under the
ESA and as depleted under the MMPA. All stocks in U.S. waters are considered endangered (Perry,
DeMaster, and Silber, 1999b, citing U.S. Dept. of Commerce, 1994b). All stocks of humpbacks are
classified as “Protected Stocks” by the IWC. The NMFS published a Final Recovery Plan for the
Humpback Whale in November 1991 (NMFS, 1991).

On May 3, 2001, NMFS (66 FR 29502) published a final rule that established regulations applicable in
waters within 200 nmi of Alaska that made it unlawful for a person subject to the jurisdiction of the U.S. to
approach, by any means, within 100 yards (91.4 m) of a humpback whale. To prevent disturbance that
could adversely affect humpbacks and to reduce threats from whale watching activities, NMFS also
implemented a “slow, safe speed” requirement for vessels transiting near humpbacks. Exemptions to the
rule were for commercial-fishing vessels during the course of fishing operations; for vessels with limited
maneuverability; and for State, local, and Federal vessels operating in the course of official duty.

111.B.4.a(3)(b) Population Structure and Current Stock Definitions. There is “no clear consensus”
(Calambokidis et al., 1997:6) about the population stock structure of humpback whales in the North Pacific
due to insufficient information (Angliss and Lodge, 2002) (see further discussion in USDOI, MMS,
2003a,b). For management purposes, the IWC lumps all humpback whales in the North Pacific Ocean into
one stock (Donovan, 1991).

Recently, NMFS (Angliss and Lodge, 2002; Angliss and Outlaw, 2005) concluded that, based on aerial,
vessel, and photo-identification surveys, as well as genetic analyses, there are at least three populations
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within the U.S. Exclusive Economic Zone that move seasonally between winter/spring calving and mating
areas and summer/fall feeding areas:

1. aCalifornia/Oregon/Washington and Mexico stock;

2. aCentral North Pacific stock, which spends the winter/spring in the Hawaiian Islands and
migrates seasonally to northern British Columbia, Southeast Alaska, Prince William Sound, and
west to Unimak Pass; and

3. awestern North Pacific Stock, which spends the winter/spring in Japan and migrates to spend
summer and fall to areas west of Unimak Pass (the Bering sea and Aleutian Islands) and possibly
to the Gulf of Anadyr (NMML unpublished data, cited in Angliss and Lodge, 2004).

There is no conclusive information on what population those humpbacks that enter the Chukchi Sea belong
to. Based on the breakdown presented above, however, it is most likely that these whales would belong to
the Western North Pacific stock.

111.B.4.a(3)(c) Past and Current Population Abundance in the North Pacific. The reliability of pre-
and postexploitation and of current abundance estimates is uncertain. Based on whaling records (Perry,
DeMaster, and Silber, 1999b), Rice (1978b) estimated there were above 15,000 humpbacks in the North
Pacific prior to commercial exploitation. It is known that Soviet whalers under-reported their takes of
certain species of whales in the North Pacific (Yablokov, 1994). Johnson and Wolman (1984) and Rice
(1978) made reported rough estimates of 1,200 and 1,000, respectively, of the numbers of humpback
surviving in the North Pacific after the cessation of commercial whaling for humpbacks in 1966. Perry,
DeMaster, and Silber (1999b) caution that it is unclear whether these estimates are for the entire North
Pacific or only the eastern North Pacific. With respect to the estimate of Johnson and Wolman and another
postexploitation estimate of 1,400 by Gambell (1976), Calambokidis et al. (1997) concluded that “...the
methods used for these estimates are uncertain and their reliability questionable.”

Calambokidis et al. (1997) estimated the abundance of humpback whales in the mid-1990s in the wintering
areas to be as follows: 394 (CV = 0.084) for the Western North Pacific Humpback whale stock; 4,005 (CV
= 0.095) for the entire Central North Pacific stock on the wintering grounds in Hawaii; and about 1,600-
4,200 for Mexico. Based on aerial surveys of the Hawaiian Islands, Mobley et al. (2001) estimated
abundance in 2000 to be 4,491 (95% CI = 3,146-5,836) with an estimated rate of increase of 7% for the
period 1993-2000). Based on surveys in the eastern Bering Sea in 2000, Moore et al. (2002) provided an
abundance estimate of 102 (95% CI = 40-262). In the central Bering Sea, 315 individual humpbacks have
been identified in Prince William Sound between 1977-2001 (von Ziegesar et al., 2004, as cited in Angliss
and Lodge, 2004). Waite et al. (1999) estimated that the annual abundance of humpbacks in the Kodiak
area to be 651 (95% CI: 356-1,523). Based on mark-recapture estimates of humpbacks to the west of
Kodiak, Witteveen, Wayne, and Quinn (2005) estimated 410 (95% CI = 241-683) humpbacks in this area.
Straley, Quinn, and Gabriele (2002) estimated that the abundance of humpback whales in Southeast Alaska
is 961. Angliss and Outlaw (2005) stated that: “There are no reliable estimates for the abundance of
humpback whales at feeding areas for this stock” (the Western North Pacific Stock) “because surveys of
the known feeding areas are incomplete, and because not all feeding areas are known.”

There are not conclusive or reliable data on current population trends for the western North Pacific stock
(Perry, DeMaster, and Silber, 1999b; Angliss and Outlaw, 2005). However, based on aerial surveys on the
wintering grounds in Hawaii during 1993-2000, Mobley et al. (2001) estimated that the Central North
Pacific stock is increasing by about 7% annually.

Angliss and Outlaw (2005) provided a Potential Biological Removal (PBR) of 1.3 and 12.9 animals for the
Western North Pacific Humpback Whales population and the entire Central North Pacific Stock,
respectively. The PBR for the Western North Pacific stock is based on the conservative minimum
population estimate of 367 for this stock. Angliss and Outlaw (2005) provided a PBR of 9.9 for the
northern portion of the Central North pacific stock and 3.0 animals for the Southeast Alaska portion.

Based on the estimates for the three wintering areas, Calambokidis et al. (1997) reported that their best
estimate for humpbacks in the North Pacific was 6,010 (SE + 474). Adjusting for the effects of sex bias in
their sampling and use of the higher estimate for Mexico yielded an estimate of about 8,000 humpback
whales in the North Pacific. Perry, DeMaster, and Silber (1999b) concluded that the Calambokidis et al.
(1997) estimate of about 6,000 probably was too low.
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111.B.4.a(3)(d) Reproduction, Survival and Nonhuman-Related Sources of Mortality. Humpbacks
give birth and presumably mate in their wintering ground. Perry, DeMaster, and Silber (1999b)
summarized that calving occurs along continental shelves in shallow coastal waters and off some oceanic
islands (e.g., Hawaii). Calving in the Northern Hemisphere takes place between January and March
(Johnson and Wolman, 1984). Information about age of sexual maturity is of uncertain reliability (Perry,
DeMaster, and Silber, 1999b). While calving intervals very substantially, most female humpbacks
typically calve at 1- to 2-year intervals (Glockner-Ferrari and Ferrari, 1990; Straley, 1994). Gestation is
about 12 months, and calves probably are weaned after about a year (Rice, 1967; Perry, DeMaster, and
Silber, 1999b).

Causes of natural mortality in humpbacks in the North Pacific are relatively unknown, and rates have not
been estimated. There are documented attacks by killer whales on humpbacks, but their known frequency
is low (Whitehead, 1987; Perry, DeMaster, and Silber, 1999b). Lambertsen (1992) cited giant nematode
infestation as a potential factor limiting humpback recovery.

111.B.4.a(3)(e) Migration, Distribution, and Habitat Use. Humpback whales range throughout the
world’s oceans, with lower frequency use of Arctic waters (Perry, DeMaster, and Silber, 1999b; Angliss
and Lodge, 2002, 2005). Knowledge of their movements and the interrelations of individuals seen on
different summer feeding grounds and those on different winter calving/breeding grounds is based on the
recovery of whaling records about harvest locations, discovery marks used in commercial-whaling
operations, photoidentification, genetic analyses, and comparison of songs (Perry, DeMaster, and Silber,
1999b). In the North Pacific each year, most (but not all individuals in all years) humpbacks undergo a
seasonal migration from wintering habitats in tropical and temperate regions (10°-23° N. latitude), where
they calve and mate, to more northern regions, where they feed on zooplankton and small schooling fish
species in coastal and inland waters from Point Conception, California, to the Gulf of Alaska and then west
along the Aleutian Islands, the Bering Sea, the Amchitka Peninsula and to the southeast into the Sea of
Okhotsk (Angliss and Lodge, 2002, 2005; Nemoto, 1957) (Fig. 111.B-6). During the period of commercial
whaling, there are reports of this species in the southwestern Chukchi Sea. Feeding areas tend to be north
of about 30° N. latitude, along the rim of the Pacific Ocean basin from California to Japan. In the most
recent draft stock assessment for the western North Pacific stock, NMFS (as reported by Angliss and
Outlaw, 2005) summarized that: *...new information...indicates that humpback whales from the western
and Central North Pacific stocks mix on summer feeding grounds in the central Gulf of Alaska and perhaps
the Bering Sea.” Individuals tend not to move between feeding areas. Mizroch et al. (2004) summarized
that, based on all sightings, <2% of all individuals sighted were observed in more than one feeding area.

111.B.4.a(3)(e)1) Use of Arctic Ocean. The NMFS (1991) (citing Nikulin, 1946 and Berzin and Rovin,
both in Russian), summarized that the northern Bering Sea, Bering Strait, and southern Chukchi Sea along
the Chukchi Peninsula are the northern extreme of the range of the humpback (see also Johnson and
Wolman, 1984). However, neither Figure 38 of the most recent stock assessment for the Western North
Pacific stock nor Figure 39 for the central North Pacific stock (Angliss and Outlaw-2005) depict the
Chukchi Sea as part of the “approximate distribution” of humpback whales in the North Pacific. There are
other references that indicate that both the historical and current summer feeding habitat of the humpback
included, and at least sometimes includes, the southern portion, especially the southwestern portion, of the
Chukchi Sea. Mizroch et al. (In prep.:14) cited Zenkovich, a Russian biologist who wrote that in the
1930’s (quote in Mizroch et al., In prep.) “The Polar Sea, in areas near Cape Dezhnev...is frequented by
large schools (literally hundreds...) of fin whales, humpbacks, and grays.”

Available information does not indicate humpbacks inhabit northern portions of the Chukchi Sea or enter
the Beaufort Sea. No sightings of humpback whales were reported during aerial surveys of endangered
whales in summer (July) and autumn (August, September, and October) of 1979-1987 in the Northern
Bering Sea (from north of St. Lawrence Island), the Chukchi Sea north of 66° N. latitude and east of the
International Date Line, and the Alaskan Beaufort Sea from 157° 01” W. longitude east to 140° W.
longitude and offshore to 72° N. latitude (Ljungblad et al., 1988). They have not been observed during
annual aerial surveys of the Beaufort Sea conducted in September and October from 1982-2004 (e.g.,
Monnett and Treacy, 2005; Moore et al., 2000; Treacy, 2002). Recently, during a research cruise in which
all marine mammals observed were recorded from July 5 to August 18, 2003, in the Chukchi and Beaufort
seas, no humpback whales were observed (Bengtson and Cameron, 2003).

111-60



OCS EIS/EA MMS 2007-026 MAY 2007

111.B.4.a(3)(e)2) Feeding Behavior. Humpbacks tend to feed on summer grounds and to not eat on winter
grounds (Fig. 111.B-6). Some low-latitude winter feeding has been observed and is considered opportunistic
(Perry, DeMaster, and Silber, 1999b). They engulf large volumes of water and then filter small crustaceans
and fish through baleen plates. They are relatively generalized in their feeding. In the Northern
Hemisphere, known prey includes: euphausiids (krill); copepods; juvenile salmonids, Oncorhynchus spp.;
Aurctic cod, Boreogadus saida; walleye pollock, Theragra chalcogramma; pollock, Pollachius virens;
pteropods; and cephalopods (Johnson and Wolman, 1984; Perry, DeMaster, and Silber, 1999b). Bottom
feeding recently has been documented in humpbacks off the east coast of North America (Swingle, Barcho,
and Pichford, 1993). Within a feeding area, individuals may use a large part of the area. Two individual
humpbacks sighted in the Kodiak area were observed to move 68 km (~42.25 mi) in 6 days and 10 km
(~6.2 mi) in 1 day, respectively (Waite et al., 1999). In the Kodiak Archipelago, winter aggregations of
humpbacks were frequently observed at the head of several bays where capelin and herring spawn
(Witteveen, Wynne, and Quinn, 2005), a pattern similar to that reported to Southeast Alaska where sites
occupied in the winter are coincident with areas that have overwintering herring.

111.B.4.b. Threatened and Endangered Marine and Coastal Birds.

Threatened and endangered species in the Chukchi Sea Planning Area include the spectacled eider
(threatened), Steller’s eider (threatened), and Kittlitz’s murrelet (candidate species). These species are
known to seasonally occur in the Chukchi Sea OCS. The MMS initiated consultation with the FWS by
requesting a list of threatened and endangered species present in the Chukchi Sea OCS Planning Area. The
FWS responded with their determination of threatened and endangered and candidate species, and listed
Steller’s and spectacled eiders and the candidate Kittlitz’s murrelet as occurring in the Chukchi Sea
Planning Area. A biological evaluation for candidate species, such as the Kittlitz’s murrelet, is not required
under the ESA, however the Kittlitz’s murrelet was treated as if it were listed as threatened or endangered
in the event it becomes listed and for the purpose of minimizing potential negative effects the Proposed
Action could have on this species.

The description of these species is provided in the Biological Evaluation which due to its large size, is
available at the mms website (http://www.mms.gov/alaska/ref/Biological_opinionsevaluations.htm) or from
MMS. The description of these species in the BE from the draft EIS remains current.

111.B.5. Marine and Coastal Birds.
111.B.5.a. Affected Species and their Habitat.

Most birds that occur in the Chukchi Sea area do so on a seasonal basis. Arrival times usually coincide
with the formation of leads during spring migration to coastal breeding areas. During spring migration,
many seabirds (such as murres) and sea ducks (such as common eiders and long-tailed ducks) will closely
follow leads that typically form along the edge of the landfast ice. Migration times vary between species,
but spring migration for most species takes place between late March and late May. Many birds that breed
on the North Slope migrate through the proposed sale area twice each year. Accordingly, North Slope
breeding birds are vulnerable to impacts from oil and gas exploration and production activities, even
though they breed outside the proposed sale area. Departure times from the Beaufort and Chukchi seas
during postbreeding or fall migration vary between species and often by sex within the same species, but
most marine birds will have moved out of the Chukchi Sea by late fall before the formation of sea ice.

111.B.5.b. Cliff-Nesting Seabirds.

111.B.5.b(1) Murres. Common murres (Uria aalge) and thick-billed murres (U. lomvia) breed as far north
as Cape Lisburne. Approximately 100,000 murres nest at Cape Lisburne, of which about 70,000 are
common murres (USDOI, FWS, 2005a). Farther south at Cape Thompson, there are about 390,000 nesting
murres, 75% of which are thick-billed (Fadely et al., 1989). Long-term monitoring at Cape Thompson
indicates a ~50% decline in murre numbers (species combined) since 1960, whereas the colony at Cape
Lisburne has more than doubled between 1976 and 1995 (Fadely et al., 1989; Roseneau, 1996). Significant
positive trends were evident for murres at Cape Lisburne (+4.7% per annum) (Dragoo, Byrd, and Irons,
2004), but Roseneau (2007) reported a decline in land-based plots there in subsequent years.
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There are a few important aspects of murre breeding biology that are relevant to oil and gas development.
Murres are typically long-lived and have a low reproductive rate (Gaston and Hipfner, 2000). Age at first
breeding is between 5-7 years and only one egg is laid each year. Murres breed on cliffs and species in
colonies often are intermingled. Murre colonies are quite large and birds appear to need the presence of a
large number of other murres to be stimulated to breed (social facilitation; Ehrlich, Dobkin, and Wheye,
1988). If the colony is reduced in size below a certain (unknown) threshold, the colony is abandoned and
can remain so for decades.

Murres are primarily piscivorous and rely on dispersed schools of offshore fish. During a study in the mid-
1990’s, Hatch et al. (2000) used satellite telemetry on a small number of murres from the two Chukchi Sea
colonies. Based on the movement of these few murres, they concluded the foraging ranges of the murres
from the two colonies were almost completely separate. The Cape Thompson colony foraged primarily
southwest to southeast and north to Point Hope, whereas the Cape Lisburne colony foraged primarily
northwest to northeast. These distributions were similar during the two summers of the study. Distances to
foraging areas at Cape Lisburne for a thick-billed murre averaged 66 + 26 km (range 47-84 km, n = 2
foraging bouts) and 79 + 26 km (range 44-114, n = 8 foraging bouts) in a single common murre. These
ranges were for likely breeders; failed breeders may range considerably farther. Areas regularly used for
foraging covered an area of about 30,000 km? Based on these limited data, murre foraging areas overlap
with the area considered in the proposed sale (Fig. 111.B-7).

Hatch et al. (2000) also determined that breeding murres began to leave their colonies in early September.
Most females flew south to the Bering Sea from the colonies. Males remained adrift in the Chukchi Sea
(Fig. 111.B-7), and it is thought that they remained with the flightless chicks. Because the chicks were not
equipped with satellite transmitters, it was not possible to confirm this scenario. However, several
researchers working in other areas have determined that only males care for flightless chicks at sea (Scott,
1973, 1990; Birkhead, 1976; Harris and Birkhead, 1985). The flightless period for juvenile murres at sea
lasts from early September to the middle of November when they, along with attendant adult males, move
quickly from the Chukchi Sea to winter locations in the Bering Sea. During part of this period at sea, male
murres also molt and are flightless. While these murres were adrift they drifted north and west towards
Siberia and averaged 15-20 km/day over a large area (Fig. I11.B-7). As the murre distribution during this
period (early September through mid-November) covers a large area of the Chukchi Sea, it is likely that
there would be flightless murres using the proposed sale area in late summer and fall. This is a critical
portion of their life cycle, because molting and foraging birds are vulnerable to both disturbances and spills
and flightless individuals are not capable of undertaking large scale movements to other areas.

111.B.5.b(2) Puffins. The horned puffin (Fratercula corniculata) and the tufted puffin (F. cirrhata) are
found in the Chukchi Sea area. Like many seabirds, puffins are typically long-lived and have a low
reproductive rate (Ehrlich, Dobkin, and Wheye, 1988). Age at first breeding is between 5-7 years and only
one egg is laid each year. Puffins breed in burrows in colonies.

Sowls, Hatch, and Lensink (1978) reported the horned puffin was the most abundant puffin species in the
Chukchi Sea, where around 18,000 breed at colonies at Cape Lisburne and Cape Thompson. Numbers of
horned puffins in the Chukchi Sea were greatest in the vicinity of Cape Lisburne after the breeding season
in September. The current status of horned puffins in the Chukchi Sea is unknown.

Horned puffins are not obligate cliff nesters, and they can breed on suitable beach habitat on islands
nearshore by digging burrows or hiding under large pieces of driftwood or debris. Horned puffins recently
have been seen near Barrow and have started to breed (and kill black guillemot chicks) on Cooper Island in
the western Beaufort Sea (Friends of Cooper Island, 2005).

Horned puffins are primarily piscivorous and rely on dispersed schools of offshore fish. In this way,
horned puffins could be similar to murres, although the degree to which prey species/foraging areas overlap
is unknown. Horned puffins at breeding colonies in other areas of Alaska have been reported to forage in
excess of 100 km offshore (Hatch et al., 2000).

The current status of the tufted puffin in the Chukchi Sea is also unknown. Sowls, Hatch, and Lensink
(1978) reported about 100 tufted puffins breeding at small colonies between Cape Thompson and Cape
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Lisburne. As an obligate cliff nester, the range of the tufted puffin would not be expected to expand farther
northward, as cliff habitats are limited.

111.B.5.b(3) Black-Legged Kittiwake. The current status of the black-legged kittiwake (Rissa tridactyla)
in the Chukchi Sea is unknown. The center of the North Pacific breeding range for black-legged Kittiwakes
is in the Gulf of Alaska and the Bering Sea (Sowls, Hatch, and Lensink, 1978). Breeding colonies in the
Chukchi Sea (Cape Thompson and Cape Lisburne) are at the northern limit of their breeding range in
Alaska. Data collected between 1960 and 1978 reported approximately 48,000 black-legged kittiwakes
bred along the Chukchi Sea coast between Cape Thompson and vicinity to Cape Lisburne (USDOI, FWS,
2005a).

Divoky (1987) reported black-legged kittiwakes were abundant from mid-July until late September where
they range far offshore in the Chukchi Sea north of Cape Thompson through most of the area considered
for the lease sale. Divoky (1987) estimated over 400,000 black-legged kittiwakes in the pelagic Chukchi
Sea. The portion of this population in the proposed lease sale area is unknown, but could be substantial late
in the open-water season. Seasonal areas of concentration, if any, are unknown.

111.B.5.c. Bering Sea Breeders and Summer Residents.

111.B.5.c(1) Northern Fulmar. The current status of the northern fulmar (Fulmarus glacialis) is
unknown. Fulmars do not breed along the Chukchi Sea coast, and those observed in this area during the
spring and summer are nonbreeders or failed breeders from southern areas. Divoky (1987) estimated
45,000 northern fulmars in pelagic waters of the Chukchi Sea (typically south of Cape Lisburne) during late
August to mid-September, but this number is relatively small compared with an estimated 2.1 million that
are present in the Bering Sea in the summer (Gould, 1983).

11i.B.5.c(2) Short-Tailed Shearwater. The current status of the short-tailed shearwater (Puffinus
tenuirostris) in the Chukchi Sea is unknown. These birds breed in the Southern Hemisphere. Short-tailed
shearwaters are found primarily in the Bering Sea during the nonbreeding period. Short-tailed shearwaters
in the Chukchi Sea are most common in the southern portion, although they are routinely found in the
proposed sale area. Short-tailed shearwaters are most common in the Chukchi Sea from late August to late
September.

Hunt et al. (1981) estimated the population in the northern hemisphere was between 20 and 30 million birds
in 1981. Divoky (1987) reported short-tailed shearwaters as far north as Barrow and into arctic Canada. In
certain years, an estimated 100,000 short-tailed shearwaters passed Point Barrow in one day in mid-
September (Divoky, 1987). This observation with is consistent with those of Bailey (1948).

At northern latitudes, short-tailed shearwaters likely forage on dense patches of euphausiids and
amphipods.

111.B.5.c(3) Auklets. The current status of parakeet (Cyclorrhynchus psittacula), least (Aethia pusilla) and
crested (A. cristatella) auklets in the Chukchi Sea is unknown. In 1986, an anomalous year due to a large
intrusion of Bering Sea water into the Chukchi Sea that likely affected zooplankton availability, crested
auklets were abundant in the Chukchi Sea. From late August until early October 1986 there were probably
well over 100,000 crested auklets in the Chukchi Sea, the most numerous auklet species during this period.
Divoky (1987) suggested the distribution in other years is probably patchier with fewer birds, perhaps a
total of 100,000 auklets when combining the three species. All breed as far north as the Bering Strait
(Sowls, Hatch, and Lensink, 1978), but move into the Chukchi Sea, including much of the proposed lease
sale area from late August into early October.

111.B.5.d. High Arctic-Associated Seabirds.

111.B.5.d(1) Black Guillemot. The current status of the black guillemot (Cepphus grylle) in the Chukchi
Sea is unknown. Roseneau and Herter (1984) estimated 500 breeding birds in the Alaskan Chukchi Sea
ranging from Cape Thompson northward. Despite the relatively small breeding population in Alaska (the
Chukchi and Beaufort seas have a combined total of fewer than 2,000 birds), the pelagic population in the
Chukchi Sea is estimated to be around 70,000 (Divoky, 1987). It may be that the Alaska breeding and
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nonbreeding populations combine with the small (~300) Russian Chukchi population and the large
(~40,000) nonbreeding population of the eastern Siberian Sea to forage during the summer near the
decomposing ice edge in the northern Chukchi Sea (Golovkin, 1984).

Black guillemots remain closely associated with sea ice throughout their lifetime, where they feed
extensively on arctic cod (Boreogadus saida) (Divoky, 1987). The largest breeding colony in the Beaufort
Sea is on Cooper Island, where breeding occurs between late June and early September. Cooper Island is
located east of the boundaries for the proposed lease sale area. These guillemots make frequent foraging
trips to the ice edge to forage on arctic cod; therefore, in the Beaufort Sea they are common within their
foraging range from Cooper Island. When the sea ice is beyond their foraging range, it appears that black
guillemots switch prey to other fish species (Friends of Cooper Island, 2005).

Black guillemots that breed on Cooper Island in the Beaufort Sea also make use of the Chukchi Sea in the
vicinity of Point Barrow during the early part of the breeding season (Divoky, 1987). Peard Bay was
particularly important to nesting black guillemots (Kinney, 1985).

111.B.5.d(2) Ross’ Gull. The boundaries for the proposed sale area include an area near Point Barrow
where Ross’ gulls (Rhodostethia rosea) may be encountered. These gulls are rare in the Beaufort Sea
during summer, because most breed in coastal areas in the Russian Arctic. Ross’ gulls have been found
breeding in Nunavut, Canada on an irregular and scattered basis (Bechet et al., 2000). When present during
summer in the Beaufort Sea, Ross’ gulls are typically found in close association with the ice edge. In
September and October, Ross’ gulls are common migrants in the western Beaufort Sea, where they occur in
greatest concentrations between Point Barrow and Tangent Point (near the eastern edge of Elson Lagoon)
(Divoky et al., 1988). These few weeks in fall are the only time that Ross’ gulls are visible nearshore in
Alaska. These birds do not overwinter in the Arctic Ocean as once thought, and many migrate south
through the Chukchi Sea and pass through the Bering Strait to winter in the Bering Sea from St. Lawrence
Island south along the Kamchatka Peninsula to the Sea of Okhotsk (Divoky et al., 1988).

111.B.5.d(3) Ivory Gull. The current status of the ivory gull (Pagophila eburnea) in the Chukchi Sea is
unknown. Divoky (1987) reported that ivory gulls are closely associated with the ice edge throughout their
lifecycle. Ivory gulls are considered uncommon to rare in pelagic waters of the Chukchi during summer,
and small numbers migrate through in fall to wintering areas in the northern Bering Sea.

111.B.5.d(4) Arctic Tern. The current status of the Arctic tern (Sterna paradisaea) in the Chukchi Sea is
unknown. Divoky (1983) observed that arctic terns were rare in the pelagic waters of the Chukchi Sea.
Dau and Larned (2005) observed more than 600 Arctic terns between Omalik Lagoon and Point Barrow,
with the majority located in Kasegaluk Lagoon. In Kasegaluk Lagoon, Johnson, Wiggins, and Wainwright
(1992) found Arctic terns were more abundant and widespread than similar areas in Beaufort Sea. While
common in pelagic waters of the Pacific Ocean on their migration to and from the Southern Hemisphere,
they likely follow a more coastal route out of the Chukchi Sea in fall. During aerial surveys of Kasegaluk
Lagoon in late July and August in 1990 and 1991, Johnson, Wiggins, and Wainwright (1992) observed
nearly 3,900 Arctic terns, many of which were presumed to be migrants.

111.B.5.e. Tundra-Breeding Migrants.

111.B.5.e(1) Jaegers. The current status of jaegers in the Chukchi Sea is unknown. All three species of
jaegers (Stercorarius pomarinus, S. parasiticus, and S. longicaudus) were considered common in the
Chukchi Sea in summer until late September, when they moved south to the Bering Sea (Divoky 1987).
Jaeger densities at sea were thought to be higher in years when there was low breeding effort on the tundra.
Between late July and late August, Divoky (1987) estimated 100,000 jaegers in the Chukchi Sea. Jaegers
were dispersed throughout pelagic areas of the Chukchi Sea, with no obvious concentration areas.
111.B.5.e(2) Glaucous Gull. The current status of the glaucous gull (Larus hyperboreus) in the Chukchi
Sea is unknown. Most glaucous gulls breed inland near freshwater, but some breed at coastal seabird
colonies (Divoky, 1987; Sowls, Hatch, and Lensink, 1978). Glaucous gulls were most common in the
Chukchi Sea from late July to late September within 70 km of shore between Icy Cape and Barrow.
Glaucous gulls typically occur in low densities in the Chukchi Sea, but commonly congregate at food
sources (Divoky, 1987).
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Dau and Larned (2005) observed more than 2,200 glaucous gulls between Omalik Lagoon and Point
Barrow, with the majority located between Omalik Lagoon and the northern edge of Kasegaluk Lagoon.
During aerial surveys of Kasegaluk Lagoon in late July, August, and September from 1989-1991, Johnson,
Wiggins, and Wainwright (1992) observed as many as 6,000 glaucous gulls. On most surveys, several
hundred to about 3,000 glaucous gulls were encountered, but the high count of about 6,000 glaucous gulls
was observed on a day when gulls were concentrated near several dozen beluga whale carcasses close to
Point Lay. Point Lay is the site of a large, annual beluga whale subsistence harvest.

111.B.5.f. Waterfowl.

111.B.5.f(1) Loons. Pacific loons (Gavia pacifica) are the most common loon species migrating along the
Chukchi Sea coast, although red-throated (G. stellata) and yellow-billed loons (G. adamsii) are present in
fewer numbers. In spring, loons typically migrate along coastal routes, although some may migrate using
inland routes (Johnson and Herter, 1989). Most loons migrate very close to shore during fall migration
until they reach the Lisburne Peninsula, where they head farther out to sea to head towards the Bering Strait
(Divoky 1987). Most of the postbreeding loon migration takes place in September and, although loons may
stop to rest, they are most commonly observed in flight as they migrate to southern locations for the winter.

Across the Arctic Coastal Plain, the red-throated loon population index remained well below average with a
significant long-term negative growth rate (0.941 where 1.0 is stable). However, red-throated loons have
had a relatively stable trend for the past 7 years (Larned, Stehn, and Platte, 2005). Red-throated loons nest
on smaller ponds than yellow-billed or Pacific loons. This may be a reproductive strategy to allow for
earlier nest initiation, because shallow, small ponds become free of ice sooner than large ponds (Johnson
and Herter, 1989).

Compared to what is known about yellow-billed loons near the Beaufort Sea coast, there is very little
known about the coastal areas bordering the Chukchi Sea. Of the approximately 3,300 yellow-billed loons
present on the breeding grounds on the North Slope, primarily between the Meade and Colville rivers in the
National Petroleum Reserve-Alaska (NPR-A), it is likely that there are fewer than 1,000 nesting pairs,
because some of the ~3,300 are nonbreeders. Additionally, there are approximately 1,500 yellow-billed
loons, presumably juvenile nonbreeders, which remain in nearshore marine waters or in large rivers during
the breeding season. In total, there are fewer than 5,000 yellow-billed loons on the North Slope breeding
grounds and nearshore marine habitat (Earnst et al., 2005).

Yellow-billed loons typically nest near large, deep, tundra lakes where they nest on low islands or near the
edges of lakes to avoid terrestrial predators (Johnson and Herter, 1989). Johnson, Wiggins, and
Wainwright (1992) reported densities of fewer than 0.01birds/km? in Kasegaluk Lagoon during aerial
surveys from 1989-1991. Over the 3 years, there were only 20 yellow-billed loons observed during these
aerial surveys. These low numbers are not surprising given that these aerial surveys were conducted in July
through September and were only conducted over the lagoon, not tundra, habitat. Similarly, Dau and
Larned (2005) observed only 23 yellow-billed loons during a late June survey of the coast and barrier
islands between Omalik Lagoon and Point Barrow. This survey did not include terrestrial habitat. Larned,
Stehn, and Platte (2005) surveyed terrestrial habitat on the Arctic Coastal Plain as part of the eider breeding
population survey. In 2005, the yellow-billed loon population index was above the long-term average and
continued an erratic pattern and slight, though nonsignificant, upward trend. These low numbers, patchy
distributions, and specific habitat requirement may make yellow-billed loons more susceptible to
environmental perturbations such as disturbance, habitat alterations, and oil spills than species that are
more abundant and widely distributed and that are able to exploit a greater diversity of habitats (Hunter,
1996).

The Center for Biological Diversity (CBD) petitioned the FWS to list the yellow-billed loon as an
endangered or threatened species under the ESA on March 30, 2004 (CBD, 2004). The petition identifies
threats to the species as oil and gas development, human disturbance, increased predation, small population
size and low productivity, marine health, incidental by-catch from fishing, hunting, and the inadequacy of
existing regulatory mechanisms. It appears the FWS will not issue a 90-day finding on the CBD petition
but will work with local, State, and Federal resource agencies on a Conservation Agreement for the yellow-
billed loon (YBLO). The goal of the Conservation Agreement is to “... protect YBLO and their breeding,
brood-rearing, and migrating habitats in Alaska, such that current or potential threats in these areas are
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avoided, eliminated or reduced to the degree that the species will not become threatened or endangered
from these threats within the foreseeable future."

111.B.5.f(2) Long-Tailed Duck. The long-tailed duck (Clangula hyemalis) is a common species in the
Chukchi Sea after the first week of September until late October. Typical migration distances offshore for
long-tailed ducks, as well as other species, are shown in Figure 111.B-8. While most migrate within 45 km
of shore (roughly along the 20-m isobath), infrequent observations of long-tailed ducks in pelagic waters
occur in late September (Divoky, 1987). Many long-tailed ducks molt in Kasegaluk Lagoon and Peard Bay
on the Chukchi Sea coast (Johnson, Frost, and Lowry, 1992; Kinney, 1985). During aerial surveys in 1989-
1991, long-tailed ducks were abundant in Kasegaluk Lagoon, second only to black brant. As many as
9,093 long-tailed ducks were observed during a single survey of Kasegaluk Lagoon. Many of these birds
were found in the middle of the lagoon or near the barrier islands on the lagoon side (Johnson, Frost, and
Lowry, 1992).

Molting long-tailed ducks tend to stay in or near the lagoons, especially near passes between the lagoon and
the sea (Johnson, Wiggins, and Wainwright, 1992). Brackney and Platte (1986) observed long-tailed ducks
feeding heavily in passes between barrier islands (Lysne, Mallek, and Dau, 2004).

111.B.5.f(3) Common Eider. During spring migration, the common eider (Somateria mollissima)
typically migrates along the Chukchi Sea coast, using offshore open-water leads. Offshore migration
distances are poorly understood for the Chukchi Sea, but in the Beaufort Sea they are usually found within
48 km (29 mi) of shore. The spring lead system is particularly important to common eiders during this
period. Recent information on king eiders may be applicable to common eiders. Oppel (2007, pers.
commun.) reported extensive use of the spring lead system by king eiders. According to Oppel, 80 king
eiders were satellite-tagged between 2002 and 2006. Of these, 23 died or the transmitter failed. Of the
remaining 57 birds, 54 (95%) were documented to stage during the spring in the Ledyard Bay vicinity
(nearshore waters between Cape Lisburne and Peard Bay). The typical staging time of king eiders in
Ledyard Bay was 17-24 days (range 1- 48 days).

Common eiders nest on barrier islands or spits along the Chukchi Sea coast (Johnson and Herter, 1989).
During a 2005 aerial survey conducted in late June to coincide with the common eider egg laying and early
incubation period, 742 common eiders were observed in along the Chukchi Sea coast between Omalik
Lagoon and Point Barrow. Most common eiders were observed in Kasegaluk Lagoon and Peard Bay (Dau
and Larned, 2005).

Beginning in late June, postbreeding male common eiders begin moving towards molting areas in the
Chukchi Sea. In July and August, most common eiders in the Chukchi Sea are molting males. Adult
female breeders migrate to molt locations in late August and September. Most breeding female common
eiders and their young begin to migrate to molt locations in late August and September, although large
numbers of female common eiders were observed molting in the eastern Beaufort Sea in Canada near Cape
Parry and Cape Bathurst (Johnson and Herter, 1989). Johnson, Wiggins, and Wainwright (1992) observed
between 1,125 and 2,031 common eiders in early September during aerial surveys in 1989 and 1990 during
the molt period. Common molt areas in Alaskan waters in the Chukchi Sea are near Point Lay, Icy Cape,
and Cape Lisburne (Johnson and Herter, 1989). The Peard Bay area was particularly important to molting
eiders (Kinney, 1985).

After the molt is completed, some common eider move offshore into pelagic waters, but most eiders remain
close to shore (Divoky, 1987). When traveling along the northwest coast of Alaska, these eiders tend to
stay along the 20-m isobath, approximately 48 km (29 mi) from shore (Fig. I11.B-8). Most males are out of
the Beaufort Sea by late August or early September, and most females were gone by late October or early
November. Most common eiders winter near the Bering Sea pack ice or near the Aleutian Islands, but
some remain within open leads in the Chukchi Sea until early winter (Johnson and Herter, 1989).

The common eider population in the nearby Beaufort Sea declined by 53% between 1976 and 1996
(Suydam et al., 2000). Common eiders were surveyed in marine waters within 100 km of the Beaufort Sea
shoreline between Barrow and Demarcation Point by Fischer and Larned (2004) during the summers 1999-
2001. In general, common eiders were concentrated in shallow waters (<10 m), with the highest densities
occurring in segments between Oliktok point and Prudhoe Bay and between Tigvariak Island and
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Brownlow Point. Common eiders were most commonly associated with barrier islands in these segments,
becoming less commonly observed up to 50 km seaward. Common eider densities were highest in areas of
low ice cover.

Fischer and Larned (2004) concluded that because eider densities did not vary between summer months,
the eiders they observed near barrier islands were local breeders rather than molt or fall migrants. This is
consistent with Petersen and Flint (2002), who showed that satellite-tagged common eider hens remained in
shallow waters close to their breeding sites through September.

Our most recent information still indicates that male common eiders begin moving out of the Beaufort Sea
beginning in late June. Most males are out by late August or early September, and most females were gone
by late October or early November. When traveling west along the Beaufort Sea coast, approximately 90%
of the common eiders migrate within 48 km of the coast; 7% migrate 13-16 km from shore, roughly along
the 17-20 m isobath (Johnson and Herter, 1989, citing Bartels, 1973).

111.B.5.f(4) King Eider. Most king eiders (Somateria spectabilis) begin to migrate through the Chukchi
Sea during spring and arrive in the Beaufort Sea by the middle of May, with males typically preceding
females (Barry, 1968). In the Beaufort Sea, the location and timing of offshore leads along the Chukchi
Sea is major factor determining routes and timing of king eider migration (Barry, 1986). The spring lead
system is particularly important to king eiders during this period. Powell et al. (2005) reported that
Ledyard Bay may be a critical stopover area for foraging and resting during spring migration. Oppel (2007,
pers. commun.) reported extensive use of the spring lead system by king eiders. According to Oppel, 80
king eiders were satellite-tagged between 2002 and 2006. Of these, 23 died or the transmitter failed. Of
the remaining 57 birds, 54 (95%) were documented to stage in the Ledyard Bay vicinity (nearshore waters
between Cape Lisburne and Peard Bay). The typical staging time in Ledyard Bay was 17-24 days (range 1-
48 days).

Most king eiders nesting on the North Slope between Icy Cape and the western boundary of the Arctic
National Wildlife Refuge nested in three general areas: between the Colville River and Prudhoe Bay,
southeast of Teshekpuk Lake, and a large area near Atgasuk (Larned, Stehn, and Platte, 2005). Dau and
Larned (2005) surveyed the Chukchi coast during the common eider egg-laying and early incubation period
and found fewer than 300 king eiders. These low numbers probably are because the common eider survey
focused on the coast and barrier islands and most king eiders would be on tundra breeding grounds by late
June.

Many male king eiders move to staging areas along the Chukchi Sea, including Ledyard Bay, in mid- to
late July (Dickson, Suydam, and Balogh, 2000; Dickson, Balogh, and Hanlan, 2001). During a similar
study, Powell et al. (2005) also found eiders staging in Ledyard Bay. Dickson, Suydam, and Balogh (2000)
described the northern part of Ledyard Bay near Icy Cape as a staging area for king eiders during the fall.
The Peard Bay area was also particularly important to molting eiders (Kinney, 1985).

Aerial surveys of king eiders conducted on the Arctic Coastal Plain during June 2006 yielded a population
index of 12,896, which was below the 14-year mean of 13,070. The index also was below the 2005 index of
14,934 (Larned, Stehn, and Platte, 2006). The long-term (14 year) growth rate was 1.017 (Larned, Stehn,
and Platte, 2006). The growth rate for the last 7 years is 0.986. Distributions during the 2006 surveys were
similar to previous years.

Satellite telemetry was used to determine that most king eiders spent more than 2 weeks staging offshore in
the Beaufort Sea prior to migrating to molt locations in the Bering Sea (Phillips, 2