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This Final Second Supplemental Environmental Impact Statement (SEIS) addresses Outer Continental Shelf
(OCS) Oil and Gas Lease Sale 193, Chukchi Sea, Alaska. Pursuant to a January 22, 2014, U.S. Court of
Appeals for the Ninth Circuit remand, BOEM has completed this Second SEIS process by publishing a draft
Second SEIS, holding public hearings, conducting government-to-government consultations, and providing a
public comment period following publication of the Draft Second SEIS. More than 430,000 comments were
received from various entities. BOEM has considered and responded to these comments. The Final Second
SEIS analyzes the potential environmental effects of potential oil and gas activities associated with Lease Sale
193. This analysis is based on a new exploration and development scenario of 4.3 billion barrels of oil and 2.2
trillion cubic feet of natural gas, and includes: a new Exploration and Development Scenario, analysis based on
a review of new literature, new information on habitats, and new information on how resources could be
affected by impact producing factors, updated description of the affected environment, resource-specific impact
analyses, application of the principles of Integrated Arctic Management, cumulative impacts analyses, and
consideration of alternatives and mitigations to reduce identified potential impacts.
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Acronyms and Abbreviations

2D e, two-dimensional

3D e three-dimensional

[ O degrees Celsius

R degrees Fahrenheit

nE/em’ ..o micrograms per cubic centimeter

WE/E ceveveienieniirieniene micrograms per gram

UM i, micrograms per cubic meter

RE/L i micrograms per liter

pPa microPascal

AAC .., Alaska Administrative Code
ABL...cocoiiiiiies Air boundary layer

ACCGIH.................. American Conference of Government Industrial Hygienists
ACIA ..o, Arctic Climate Impact Assessment
ACMP....cccooiiine Alaska Coastal Management Program
ACP....oooiiiiiine, Arctic Coastal Plain

ADCCED ................ Alaska Department of Commerce, Community, and Economic Development
ADEC.....cccovninnn. Alaska Department of Environmental Conservation
ADF&G.......cuee. Alaska Department of Fish and Game
ADNR.......coocve. Alaska Department of Natural Resources
ADOLWD............... Alaska Department of Labor and Workforce Development
AEWC ..o Alaska Eskimo Whaling Commission

AFMP ..o Arctic Fishery Management Plan

AFN e Alaska Federation of Natives
AGL...covevieiiiens above ground level

AHRS ... Alaska Heritage Resources Survey

AU/AN ..o, American Indian and Alaskan Native populations
AK LNG......ccoeueue.. Alaska Liquefied Natural Gas Pipeline Project
AKNHP .........c.c..... Alaska Natural Heritage Program

AKPDES ................. Alaska Pollutant Discharge Elimination System
AMAP ....ccovi. Arctic Monitoring and Assessment Programme
AMNWR ................. Alaska Maritime National Wildlife Refuge

ANC ...ooveveeveeees Alaska Nanuuq Commission

ANCSA ... Alaska Native Claims Settlement Act
ANILCA......cceee Alaska National Interest Land Conservation Act
ANIMIDA ............... Arctic Nearshore Impact Monitoring in the Development Area
ANS ..., Aquatic Nuisance Species or Alaska North Slope
ANSO....ccovevverenne Alaska North Slope Oil

ANWR.......cccvv. Arctic National Wildlife Refuge

AO ..o, Arctic Oscillation

AOCSR......ccevvenne. Alaska OCS Region

AOOS ..o, Alaska Ocean Observing System
APD...coovii, Application for Permit to Drill

APT oo, American Petroleum Institute

APPS ..o, Act to Prevent Pollution from Ships

AQRP ..o Air Quality Regulatory Program
ARBO.....ccooiiene Arctic Region Biological Opinion

ARRT ....ccovevverenns Alaska Regional Response Team
ASAMM........ccoeuee. Aerial Surveys of Arctic Marine Mammals

ASL i, above sea level

ASRC ...cooviiinne Arctic Slope Regional Corporation
ASWG.....covveen. Alaska Shorebird Working Group

21100 DS atmosphere (of air pressure)
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AVALON/MERLIN Integration of Avalon Nodal Analysis program and Merlin Oil and Gas Reservoir
Simulator

AWC...cviiniiinnne Anadromous Waters Catalog of Alaska
AW, Wainwright Airport

BP. o Before Present

BACT ..o Best Available Control Technology

Bbbl ..o Billion barrels of oil

bbls/d ...ccccveieine barrels of oil per day

[0]0) S barrel=42 U.S. gallons

BC.ooiiiiei Black Carbon

BCB...ooooieeeee Bering-Chukchi-Beaufort Seas Stock of Bowhead Whales
Bef oo billion cubic feet

Befg i, billion cubic feet of gas

BE. .o, Biological Evaluation

BH .o Bowhead whale

BLM....cooovvene Bureau of Land Management

BO o Biological Opinion

BOEMRE ................ Bureau of Ocean Energy Management, Regulation, and Enforcement
BOEM .....cccovuvnee Bureau of Ocean Energy Management

BOP ..o Blowout Preventer (System)

BOWFEST .............. Bowhead Whale Feeding Ecology Study

BP o British Petroleum

BP. i Before Present

BPXA ..o British Petroleum Exploration (Alaska)

BS. e, Boundary segment(s)

BSEE ..o Bureau of Safety and Environmental Enforcement
CAA...cciiire Clean Air Act or Conflict Avoidance Agreement
CAAA.....covee. Clean Air Act Amendments (1990)
CAB....oovree, Chemical and Benthos

CAH.....covvevvven. Central Arctic (Caribou) Herd
CaCOs.uueeeeeeeeee calcium carbonate

CAVM....covvven. Circumpolar Arctic Vegetation Map
CAVMT......cceevene. Circumpolar Arctic Vegetation Mapping Team
CBD...cooovveeeee Center for Biological Diversity
CBMP.......cceevvene. Circumpolar Biodiversity Monitoring Program (Arctic Council’s)
CBS .o Chukchi/Bering Seas Stock of Polar Bears

(6D Consistency Determination under CZMA
CDC..covvvvviene Centers for Disease Control

CEQ ..o Council on Environmental Quality

CER ..coovvvi Categorical Exclusion Review
CFCS.eeieeeeee chlorofluorocarbons

CFR ..o Code of Federal Regulations

CHy oo, methane

CHAOZ ........ocu...... Chukchi Acoustic Oceanography and Zooplankton (program)
Cliiiee Confidence Interval

CIAP ..o, Coastal Impact Assistance Program

(01 S Capital Improvement Program

(070 [T carbon/nitrogen ratio

CO o, carbon monoxide

COg v carbon dioxide

CO3 e, carbonate ion

COMIDA.................. Chukchi Sea Offshore Monitoring in Drilling Area
Court of Appeals...... United States Court of Appeals for the Ninth Circuit
0] 0 SR centipoise (Measure of Viscosity)
CPAIL...ccveivnn. Conoco-Phillips Alaska Incorporated [2x in 5]
CWA e, Clean Water Act
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CZARA ..., Coastal Zone Act Reauthorization Amendments of 1990
CZM ..o, Coastal Zone Management

CZMA ...cccoviiinne Coastal Zone Management Act

dB .o decibels

DBO ...cccooiiiiiiiene Distributed Biological Observatory
DEW...ooiiiiieene Distant Early Warning (system)

District Court........... United States District Court for the District of Alaska
| DO Dissolved Oxygen

DPP...ooovverieieiens Development and Production Plan
DPS..ooiiiee Distinct Population Segment

Draft EIS ................. Draft Environmental Impact Statement
Draft SEIS ............... Draft Supplemental Environmental Impact Statement
DWH ....ccooevvire Deepwater Horizon

EA s Environmental Assessment
EEZ...ooiiiiiiniinns Exclusive Economic Zone

EFH ...cocooiiiiis Essential Fish Habitat

EIS. e Environmental Impact Statement

EJ oo Environmental Justice

2@ Executive Order

EP oo, Exploration Plan

EPA ..o, [U.S.] Environmental Protection Agency
EPS . Eastern Pacific Stock

ERA ..o Environmental Resource Area

ESA .o, Endangered Species Act
ESIL.oiiiiiis Environmental Sensitivity Index

ESP .. Environmental Studies Program

EVOS ..o, Exxon Valdez oil spill
EWC...ooiiiiiiins Eskimo Walrus Commission
FEIS.....cooiiee Final Environmental Impact Statement
FHWG.....cccoviee Fisheries Hydroacoustic Working Group
FMP....coviiiieins Fishery Management Plan

FONSI ... Finding of No Significant Impact
FOSC...coieeiee Federal On-Scene Coordinator

FR oo, Federal Register

FSB.oooiiiiiiiene Federal Subsistence Board

FWPCA ... Federal Water Pollution Control Act
FWS. s U.S. Fish and Wildlife Service

GBS ..o gravity-based structure

(€7.7C SN Geological and Geophysical

GHG ..o Greenhouse gases

M’ grams per cubic meter
g/MIN.....ooiieiien, grams per minute

GLS .., Grouped Land Segments
GOM....ooiiiiiieens Gulf of Mexico

GW e Gray Whale

ha .o hectares

HAP ..o Hazardous Air Pollutant

HoS o, hydrogen sulfide

= (O hydrocarbons

HOR ...t heavy oil residue

HSWUA ... Hanna Shoal Walrus Use Area

Hz .o Hertz

TIAP i, Integrated Activity Plan

IAPRC ..o Interagency Arctic Research Policy Committee
ICAS...coooieeies Inupiat Community of the Arctic Slope
IDecieieeee identification number
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IFR oo, Interim Final Rule

THA ..o Incidental Harassment Authorization

IMO ..o International Maritime Organization

INC ..ot Incident of Non-Compliance
IPCC...cocvviine Intergovernmental Panel on Climate Change
IPF (o, Impact-Producing Factor
ISB.iiiieeeieene in-situ burn

ISCiiie, Ice Seal Committee

ISER ..o, Institute for Social and Economic Research
ITA (e Incidental Take Authorization

1 N Information to Lessees (Clauses)
ITR.cooiiie Incidental Take Regulation

TUCN .o, International Union for Conservation of Nature
IWC .o, International Whaling Commission
T, Joint Investigation Team
KN knots

LA e, Launch Area

LBCHU ................... Ledyard Bay Critical Habitat Unit

Lease Sale 193.......... Chukchi Sea OCS Oil and Gas Lease Sale 193
LGM ..o, last glacial maximum

LNG oo, liquefied natural gas

LOA ..o Letter of Authorization
LOWC....ccvevene loss of well control

LPG ..coeoieiiee, liquid petroleum gas

LS e, Land Segment

LTO oot landing and takeoff cycle

M e million

MAIS.cccoviririneene Maximum Allowable Increases

MARPOL ................ International Convention for the Prevention of Pollution from Ships
Mbbl ....cceeiee thousand barrels

MBTA ..o, Migratory Bird Treaty Act

1LY (R mesoscale cyclones

LY [ thousand cubic feet

\Y, (63 74« thousand cubic feet per day

\Y (03 S thousand cubic feet of gas

11070 DO millidarcy (measure of permeability)
MG/ milligrams per gram

MMBbbl.......cccevuee million barrels

MMC ..o Marine Mammal Commission
MMcf..oooiiiiine million cubic feet

MMcfg....oovieiene million cubic feet of gas

MMPA ... Marine Mammal Protection Act

1Y 01Y K T Minerals Management Service
MOA.....ccoiee Memorandum of Agreement
MODU......ccccvenne Mobile Offshore Drilling Unit
MOU.....cooevereene Memorandum of Understanding
MOR....cccvirinn moderate oil residue

MOVES......ccocveue Motor Vehicle Emissions Simulator

1101 0) 1 FU miles per hour

MV/S e meters per second

/S oo, cubic meters per second
MWCS.....cooiieene. Marine Well Containment System
NAAQS ..o National Ambient Air Quality Standards
NABC....cooiiriee Northwest Arctic Borough Code
NAE.....cooiiiene National Academy of Engineering

NAO oo North Atlantic Oscillation
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NASA .o National Aeronautic and Space Administration
NEPA ..o National Environmental Policy Act
NGL....oovereeee natural gas liquids

NGO ...coovviiviiieene non-governmental organization

NHys oo ammonium ion

NHPA ..o National Historic Preservation Act

NHRP ......ccooveee. U.S. National Register of Historic Places

NISA. ..o, National Invasive Species Act of 1996

NMFS ..., National Marine Fisheries Service

111111 ISR nautical mile

NO o, nitric oxide

NoO i, nitrous oxide

NOj. oo nitrogen dioxide

NOj oo nitrate ion

NOAA ... National Oceanographic and Atmospheric Administration
NOIL.coooriiiiiiiines Notice of Intent

A0 nitrogen oxides

NPDES ......ccoeeee. National Pollutant Discharge Elimination System
NPFMC. .......ccceueeee. North Pacific Fisheries Management Council
NPR-A ..o National Petroleum Reserve in Alaska
NPS..ooieeeeee National Park Service

NRC....coovveveeieeenn National Research Council or National Response Center
NRDA....cccoevveiene Natural Resource Damage Assessment
NRHP.....cccevverenne National Register of Historic Places

JAUNY = J North Slope Borough

NSBMC.........c....... North Slope Borough Municipal Code
NSBSAC. ................. North Slope Borough Science Advisory Committee
NSIDC......cocovvvennee National Snow and Ice Data Center

NTAC’S eeveenee Nondiscretionary Terms and Conditions

NTL ..o Notice to Lessees

NWAB......cooe. Northwest Arctic Borough

(O Ozone

OCRM.....coeovviene Ocean and Coastal Resource Management

OCS ..o Outer Continental Shelf

OCSLA....ccoeiene Outer Continental Shelf Lands Act
OGP..covveiieieieins (International Association of) Oil and Gas Producers
ONRR......ccoviiie Office of Natural Resource Revenue
OPA/OPA-90........... Oil Pollution Act of 1990

OPD...oovviiiiiniiinne Official Protraction Diagram

(O 1] O On-Scene Coordinator

OSFR....oooiiee Oil Spill Financial Responsibility

OSRA ...t Oil Spill Risk Analysis

OSHA ..o Occupational Safety and Health Administration
OSR oo, Oil-Spill Response

OSRP...coevvieverennn Oil Spill Response Plan

OWM.....oveviienns Oil Weathering Model

PAC ..., Pacific OCS Region

PACS...ccooieiieieinns poly aromatic compounds

PAH...ccooveiiee polycyclic aromatic hydrocarbons
PAME.......ccovveeies Protection of the Arctic Marine Environment
Pbcceiiiiiiiee lead

PBR ..o Potential Biological Removal

PCB ..o polychlorinated biphenyl

PDO...oooiiiieee Pacific Decadal Oscillation

PEA ., Programmatic Environmental Assessment
PEIS.....ccoiiiiene Programmatic Environmental Impact Statement
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PEL..ccoooiiiciee Permissible Exposure Limit

PL .o, pipeline segment

PM ., particulate matter

PMyseiiiiiiiieieenen. Fine particulate matter with an aecrodynamic diameter of 2.5 micrometers or less
PMigueerineninincniene, Coarse particulate matter with an aerodynamic diameter of 10 micrometers or less
PMC....coooviie polar mesoscale cyclone

| O phosphate ion

PPD e parts per billion

PPOV e Parts per billion by volume

PPMV e parts per million by volume
PSD..ccoiiiiiiie Prevention of Significant Deterioration

o) pounds per square inch

PSO..cooviiiiieee, Protected Species Observer

PSU e practical salinity unit

PTS .o Permanent Threshold Shift

RCRA ..o Resource Conservation and Recovery Act

RD oo, Regional Director

RHA ... Rivers and Harbors Act

RmS...ccoiiiirnne, root mean squared

ROD...cooiiiee Record of Decision

ROI...cooiiii Record of Increase

ROMS.....ooieee. Regional Ocean Modeling System
ROW...ooovviveen, right-of-way

| 0 Responsible Party or Recommended Practice
RPM’S..ccveiiieene Reasonably Prudent Measures
RS/FO...ccveeveine Regional Supervisor/Field Operations

RSV i, Royalty Suspension Volume

RUSALCA .............. Russian-American Long-term Census of the Arctic
SAR .o search and rescue

SAON ....cciiieree Sustaining Arctic Observing Network
SBS..oiii e Southern Beaufort Sea Stock Of Polar Bears
Scenario................... Exploration, development, production and decommissioning scenario for Lease Sale 193
SCE e standard cubic Ffoot

SCR oo selective catalytic reduction
SDH...oooviiiiiinine Social Determinants of Health
Secretary.................. Secretary of the Interior

SEIS..ccoiiiieene Supplemental Environmental Impact Statement
SEL...cooiiieieien, Sound Exposure Level

SEMS...cooininininens Safety and Environmental Management Systems
SHPO......ccevriene. State Historic Preservation Officer

SIP ..o State Implementation Plan

N ) Significance Level (in air quality standards)
SLA (e Submerged Lands Act

) U S spring lead system

SNAPS ...ccvveverrenns Snap Shots of State Population Data
SO sulfur dioxide

] © sulfate ion

] sulfur oxides

SEF .o Summer Fall Feeding

SSO...ooiiriiieieiee sub-surface oil

SSOR....oooviiiiiins sub-surface oil residue

11 o S Stock-Tank Or Standard Barrel

SUA ..o Subsistence Use Area

SV Sverdrups

TAGA ..o Trace Atmospheric Gas Analyzer

TAPS ..o, Trans-Alaska Pipeline System
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Tef e trillion cubic feet

Tefg o, trillion cubic feet of gas

TCH..ooooveieieens Teshekpuk Lake Caribou Herd

TEK ..oooiiiieieiens Traditional Environmental Knowledge

TLV e Threshold Limit Value

TOC...coiiiieeiene Total Organic Carbon

TSLA .o Teshakpuk Lake Special Management Area
TSP total suspended particles

N S T Temporary Threshold Shift

UAF .o, University of Alaska, Fairbanks

UD .o, Utilization Distribution

UERR .......ccoeovene Undiscovered Economically Recoverable Resources
ULSD oo ultra-low sulfur diesel fuel

UME....cooiviinnn. Unusual Mortality Event

UNFCC......ccoevveeenne. United Nations Framework Convention on Climate Change
USACE.......cceene.e. U.S. Army Corps of Engineers
USC..oiiiieeeee United States Code

USCG ..ceeeeeeee, United States Coast Guard

USDOC.......cccoeueenee. U.S. Department of Commerce
USDOIL.........cccueene... U.S. Department of the Interior

USEPA .....cooeee. U.S. Environmental Protection Agency
USFWS...ooe. U.S. Fish and Wildlife Service
USFDA......ccoevene. U.S. Food and Drug Administration
USGS...ccoiiiiiin U.S. Geological Survey

UTRR ......ccveree Undiscovered Technically Recoverable Resources
UV e ultraviolet

VGP...oooiiiiiniins Vessel General Permit

VLOS ..o Very Large Oil Spill

VOC ..o Volatile Organic Compounds

VSM .o, Vertical Support Member (Supports above-ground oil and gas pipelines)
WAH .....ccoveviee Western Arctic (Caribou) Herd
WCD...ooiiiiiiees Worst Case Discharge

WHO ..o World Health Organization

WPS..oiee Western Pacific Stock
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EXECUTIVE SUMMARY

Background

The Bureau of Ocean Energy Management (BOEM) initiated this Second Supplemental
Environmental Impact Statement (Second SEIS) process to address a deficiency identified by the U.S.
Court of Appeals for the Ninth Circuit (Court of Appeals), and to inform the Secretary of the
Interior’s forthcoming decision to affirm, modify, or vacate Chukchi Sea OCS Oil and Gas Lease Sale
193 (Lease Sale 193).

The following is an abbreviated chronological discussion of the key actions leading to this Second
SEIS process. These actions are attributed to BOEM or its predecessor agencies — the Minerals
Management Service (MMS) and the Bureau of Ocean Energy Management, Regulation and
Enforcement (BOEMRE) — as appropriate.

e June 2007: MMS released the “Final Environmental Impact Statement for Oil and Gas Lease
Sale 193 and Seismic-Surveying Activities in the Chukchi Sea” (2007 FEIS).

e January 2008: MMS issued the Final Notice of Sale for Chukchi Sea OCS Qil and Gas Lease
Sale 193.

e January 31, 2008: A lawsuit was filed alleging violations related to the National Environmental
Policy Act (NEPA) and the Endangered Species Act (ESA).

o February 2008: Lease Sale 193 was held, and MMS received high bids totaling approximately
$2.7 billion and issued 487 leases, covering approximately 2.8 million acres.

e July 21, 2010: The U.S. District Court for the District of Alaska (District Court) issued an
Order remanding the Lease Sale 193 decision to BOEMRE to remedy three NEPA-related
concerns.

e August 18, 2011: BOEMRE released the “Final Supplemental Environmental Impact Statement
for Oil and Gas Lease Sale 193 in the Chukchi Sea” (2011 SEIS).

o October 3, 2011: The Secretary issued a Record of Decision that selected Alternative 1V
(Corridor Il Deferral) and thus affirmed Lease Sale 193 as it was originally held in February
2008.

e February 2012: The District Court found that BOEM had satisfied its NEPA obligations on
remand and dismissed the Plaintiff’s petition.

o April 2012: Plaintiffs appealed the District Court’s decision to the Court of Appeals, raising
two issues: (1) whether the 2011 SEIS properly took account of incomplete or unavailable
information; and (2) whether the 2007 FEIS and 2011 SEIS’ reliance on a one billion barrel
estimate of oil produced as a result of Lease Sale 193 was arbitrary and capricious.

e January 22, 2014: The Court of Appeals issued a published opinion concluding that the 2011
SEIS properly took account of incomplete or unavailable information, but that reliance on a one
billion barrel production estimate was arbitrary and capricious. The Court of Appeals remanded
the matter to the District Court for further proceedings consistent with its opinion.

o April 24, 2014: The District Court remanded the matter back to BOEM for further analysis
consistent with the Court of Appeals’ decision.

e June 20, 2014: BOEM issued the Notice of Intent to prepare the Second SEIS.

o October 31, 2014: BOEM released the “Draft Second Supplemental Environmental Impact
Statement for Oil and Gas Lease Sale 193.”
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o November-December 2014: BOEM administered a 45-day public comment period and
received more than 430,000 comments. BOEM also held public hearings and government-to-
government consultations with affected federally recognized tribes.

Regulatory and Administrative Framework

The framework of the Federal Outer Continental Shelf (OCS) oil and gas leasing process is
established by the Outer Continental Shelf Lands Act (OCSLA). The OCSLA requires the U.S.
Department of the Interior (USDOI) 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; and the public receives a fair and equitable return
for these resources. The USDOI has delegated many of its responsibilities concerning OCS oil and
gas leasing to BOEM. In discharging these duties, the USDOI, and by extension BOEM, must also
comply with NEPA, which requires the integrated use of natural and social sciences in any Federal
agency planning and decision making processes. More specifically, NEPA requires Federal agencies
to prepare a detailed Environmental Impact Statement (EIS) on major Federal actions significantly
affecting the quality to the human environment. Other laws, regulations, and Executive Orders are
also applicable to OCS activities.

1. THE PROPOSED ACTION AND ALTERNATIVES

This Second SEIS retains the alternatives analyzed in the 2007 FEIS and the 2011 SEIS. Below are
descriptions of the four alternatives and their consequences with respect to the Secretary’s
forthcoming decision to affirm, modify, or vacate Lease Sale 193. No additional areas will be offered
for lease under any alternative.

1.1. Alternative | (Proposed Action)

Alternative | entailed offering the entire Chukchi Sea Program Area for leasing. This area consisted
of approximately 34 million acres within the Chukchi Sea. Specifically excluded from this alternative
was the 25 Statute Mile (40 km) Buffer implemented by the Secretary in the Final OCS Oil and Gas
Leasing Program for 2007-2012.

Lease Sale 193 has already occurred. All of the leases originally issued are contained in the area
covered by Alternative 1. Accordingly, selecting Alternative | based on this Second SEIS process
would result in affirming Lease Sale 193 and all of the leases.

1.2. Alternative Il (No Action)

Alternative 11, which is the “No Action” Alternative, entailed offering no areas in the Chukchi Sea
Program Area for leasing.

Lease Sale 193 has already occurred. Selecting Alternative Il based on this Second SEIS process
would result in not affirming the lease sale and vacating the leases.

1.3. Alternative Ill (Corridor | Deferral)

Alternative 111 entailed offering the entire Chukchi Sea Program Area for leasing, minus a corridor
(referred to as Corridor 1) extending 60 miles (97 km) offshore along the coastward edge of the
Program Area to protect important bowhead whale habitat. The area for leasing under this Alternative
consisted of approximately 24 million acres in the Chukchi Sea.

Lease Sale 193 has already occurred. Five existing leases are contained within Corridor I.
Accordingly, selecting Alternative I11 based on this Second SEIS process would result in affirming
the lease sale, except the area in the Corridor I. As a result, all of the leases would be affirmed, except
the five within Corridor I, which would be vacated.

ES-2 The Proposed Action and Alternatives



BOEM Lease Sale 193 Final Second SEIS

1.4. Alternative IV (Corridor Il Deferral)

Alternative 1V entailed offering the entire Chukchi Sea Program Area for leasing, minus a corridor
(referred to as Corridor 1) along the coastward edge of the Program Area. The area covered by
Corridor 11 was a subset of the area covered by Corridor I. The area for leasing under this Alternative
consisted of 29.4 million acres. In February 2008, USDOI offered for lease the area covered by
Alternative 1V in Lease Sale 193.

All leases are contained in the area covered by this alternative. Accordingly, selecting Alternative IV
as a result of this Second SEIS process would result in affirming the lease sale and all of the leases.

1.5. Preferred Alternative

BOEM’s preferred alternative is Alternative 1V. The 2007 FEIS for the Outer Continental Shelf Oil &
Gas Leasing Program 2007-2012 stated a preferred alternative that took into consideration the
reasonable balance between the development of available hydrocarbon resources and the protection of
the environment by excluding development in the most environmentally sensitive areas. The Final
2007-2012 OCS Oil and Gas Leasing Program adopted this preferred alternative by not offering for
lease the OCS blocks within 25 miles of the shore in the Chukchi Sea Planning Area in Lease Sale
193. Through further analysis of Lease Sale 193, Alternative IV was identified in the 2007 FEIS and
the 2011 Final SEIS which included mitigating measures as the agency’s preferred

alternative. Alternative IV remains BOEM’s preferred alternative in this Final Second SEIS because
it continues to represent a reasonable balance between environmental, economic, and technical
considerations, as mandated by the OCSLA. No new information or analysis within the Draft Second
SEIS tips the reasonable balance towards another alternative in this Final Second SEIS.

1.6. Updated Scenario

Scenarios are conceptual views of the future and represent possible, though not necessarily probable,
sets of activities. BOEM created an exploration, development, production, and decommissioning
scenario (Scenario) for Lease Sale 193 to provide a basis for an environmental effects analysis in this
Second SEIS. The Scenario assumes the discovery and development of two prospects and represents a
“high case” of oil and gas activities that could result from Lease Sale 193 and subsequent Exploration
Plans and Development and Production Plans.

Both prospects are assumed to contain both oil and natural gas. The Scenario assumes that oil would
be produced first, and that natural gas would be reinjected until the economically-recoverable oil is
depleted, at which point operators would switch to producing natural gas for sale. Both the oil and the
natural gas would be transported to market via pipelines. The combined oil and condensate assumed
to be produced from the two fields is 4.3 Bbbl. The combined natural gas produced is 2.2 Tcf.
Producing this volume of oil and gas would require eight platforms of a new Arctic-class design and
drilling 589 wells (exploration, delineation, production, and service). The time from exploration to
final production and decommissioning is 77 years.

2. DESCRIPTION OF THE ENVIRONMENT

The description of the physical, biological, and socioeconomic conditions within and adjacent to the
Leased Area is summarized below.

2.1. Physical Environment

The Leased Area is located on the relatively shallow continental shelf of the U.S. Chukchi Sea, a part
of the Arctic Ocean off the northwest coast of Alaska. Within this portion of the Chukchi Sea are

three distinct currents: the Bering Shelf Current, the Anadyr Current, and the Alaska Coastal Current.
Onshore, the Arctic Coastal Plain is a flat region that gradually increases in relief to the south towards
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the foothills of the Brooks Range. Climate in these areas is polar tundra and characterized by
moderate winds, cold temperatures in the winter, cool temperatures in the summer, and little annual
precipitation. At present, the Chukchi Sea is almost totally ice-covered from early December to mid-
May. Analysis of long-term data indicates substantial reductions in both extent and thickness of
Acrctic sea-ice cover during the past 20-40 years. There are three general forms of sea ice in the
Chukchi Sea: landfast ice, stamukhi ice, and pack ice. Biologically important polynyas (large areas of
open water surrounded by ice) develop between the landfast zone and pack-ice zone, extending along
much of Alaska’s Chukchi coast in the winter and spring months. Water quality and air quality are
relatively high in the Leased Area and adjacent areas.

2.2. Biological Environment

Primary productivity (pelagic as well as benthic) in the Chukchi Sea shelf region is considered the
highest of any shelf region in the world due to the influence of several ocean currents. The Chukchi
Sea is relatively rich in benthic faunal resources as compared to other Arctic shelves. Many species of
fish are present here. Essential Fish Habitat (EFH) has been designated for all five species of Pacific
salmon as well as for Arctic cod, saffron cod, and opilio crab. An abundance of marine mammals use
the Chukchi Sea, most notably the bowhead and beluga whales, polar bears, Pacific walrus, and ice
seals. Several species are listed as Endangered or Threatened or classified as candidate species under
the Endangered Species Act (ESA). The region is also important to a wide variety of marine and
coastal birds, including several ESA-listed species. Onshore, caribou and other terrestrial mammals
inhabit the predominately tundra and wetland environment.

2.3. Socioeconomic Environment

The coastline adjacent to the Leased Area is home to several small village communities inhabited
largely by Ifiupiat peoples. Communal subsistence harvest of marine and terrestrial resources is
extremely important to the physical, social, and cultural health of these inhabitants. The tax base of
the North Slope Borough (NSB), a major provider of employment and services in Chukchi coastal
villages, consists mainly of high-value property owned or leased by the oil industry in the Prudhoe
Bay area. A largely undetermined amount of archaeological resources may also be present in and
around the Leased Area.

3. ENVIRONMENTAL CONSEQUENCES

This section analyzes the potential direct and indirect environmental impacts that could result from
Lease Sale 193. The basis of this analysis is the Scenario described previously. For the purpose of
analysis, all of the oil and gas exploration, development, production and decommissioning activities
described in the Scenario are assumed to occur as a result of the Proposed Action, Alternative 111, and
Alternative V. Potential impacts to environmental resource categories are summarized in Table ES-1,
below.

Table ES-1. Potential Impacts Resulting from the Hypothetical Exploration and Development Scenario’.

Resource Effects of Alternative

Alternatives | and IV
Proposed Action (no deferral area) and Corridor Il (smaller deferral area)

Considering all effects on water resources from all activities in Years 1-77, the impacts would be moderate
Water Quality |due to two large oil spills, various permitted discharges from all activities over all years, and the potential
effects of introduced aquatic invasive species.

Each stage of operation within each phase of the Scenario results in a negligible air quality impact when
considering the countervailing effects of actual operations together with dilution and diffusion of the pollutants
over time and distance. The emission sources, when characterized as mobile, will not produce emissions

Air Quality sufficient to overwhelm the effects of wind and transport in a single area causing deterioration of air quality
over the Alaska North Slope. The overall analysis of air quality demonstrates a negligible impact on the Alaska
North Slope, except in the case of a large oil spill, in which case the impact would be moderate because of
VOC emissions that would be long lasting and widespread, but less than severe.

ES-4 Environmental Consequences
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Resource Effects of Alternative

The exploration, development, production, and decommissioning activities under the Scenario would produce
Climate greenhouse gas (GHG) emissions and particulate matter (PM) that would contribute to climate change. The
Change GHG and PM emissions from the Scenario would be small relative to global GHG and PM emissions, and

therefore, the contribution of the Scenario to global climate change would be negligible.

Lower Trophic
Organisms

The impacts of all routine activities in the Scenario on lower trophic level organisms are expected to be
moderate over the life of the Scenario. This is due to the resiliency and reproductive capability of the
organisms. The potential impacts from large spills are expected to be moderate due to the persistence of ail in
tidal and sub-tidal sediments.

Fish

Considering all time periods (Years 1-77) and all types of effects from the activities during these time periods
(including two large oil spills between Years 10-74), the impacts on fish from routine oil and gas activities from
the Scenario would be minor. Although mortality of individuals would occur, and there could be potential
introduction of invasive species, the effects on fish would be localized and short-term. In the event of a large
oil spill, effects would be moderate because they would be widespread, long-lasting, mortality of individuals
would occur, and there would be potential for introduction of invasive species.

Marine and
Coastal Birds

The potential level of mortality to marine and coastal birds, combined with habitat loss and long-term
disturbances from pipeline corridor maintenance from the Scenario over the life of the Scenario are
anticipated to result in a major impacts on marine and coastal birds. The impacts are expected to have long-
lasting changes in the resource’s function in the ecosystem.

The impacts of the Scenario on marine mammals are expected to range from negligible to moderate for all

mgg?nials routine activities associated with the Scenario, depending on the species, nature and timing of activities. The
potential impacts from large oil spills could range from negligible to major.
) The impacts of routine activities in the Scenario on terrestrial mammals such as caribou and muskox would be
Terrestrial . : ] A >
Mammals moderate due to disturbance from noise, vehicle and human presence, and other activities. The impacts of

potential large oil spills in the Chukchi Sea on terrestrial mammals would be negligible to minor.

Vegetation and

The impacts of routine activities in the Scenario on vegetation and wetlands are expected to range from
negligible to minor, due to short-term, localized effects on ecological functions, species abundance and

Wetlands composition of wetlands and plant communities. The potential impacts from large oil spills would range from
minor to moderate, depending the location and effectiveness of response measures.
Economy The impacts of the Scenario on the economy are expected to be major, as the Scenario would cause long-

lasting and widespread increases in employment and labor income over many years.

Subsistence-
Harvest
Patterns

The impacts of the Scenario on subsistence-harvest patterns are expected to range from minor to major at
various times over the course of the 77-year Scenario. This is due to disruptions in subsistence hunting from
degradation of subsistence resources and use areas. Actual or perceived tainting from potential large oil spills
could render resources unavailable or undesirable for use, which would result in a major impact.

Sociocultural

The impacts of the Scenario on sociocultural systems could be up to major depending on the phase of the
activity. When subsistence harvest patterns are adversely affected, sociocultural systems can in turn be

Systems impacted. Subsistence harvest patterns can be disrupted from routine activities during the Scenario or large
oil spills.

Public and The impacts of the Scenario on public and community health could range from negligible to major depending

Community on the phase and nature of the activity, and would have both beneficial and adverse impacts. These impacts

Health are closely related to impacts on subsistence harvest patterns and sociocultural systems.

Environmental
Justice (EJ)

Anticipated effects from the Scenario to EJ would be up to major, depending on the phase and nature of the
activities. The phases with the most overlapping activities and highest probability of spills would cause the
most impact to subsistence-harvest patterns and thus the highest level of EJ impacts.

Archaeological
Resources

Anticipated impacts to historic and prehistoric archaeological resources from the Scenario would be major,
given that historic and archaeological resources would be present, difficult to identify, and directly affected by
activities described in this section. Impacts would be major for both routine activities and large spills. The
amount of ground disturbance, both on- and offshore, would be of a large magnitude and a long duration. This
impact assessment is not altered in the event of a 5,500 or 1,700 bbl oil spill.

Environmental Consequences
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Resource

Effects of Alternative

Alternatives Il and Ill
No Action and Corridor | (larger deferral area)

Alternative Il
No Action

Under the No Action Alternative (Alternative Il), the Secretary would decline to affirm Lease Sale 193, and
would instead vacate the leases. Selection of this alternative would effectively eliminate the possibility for OCS
oil and gas development and production as a result of Lease Sale 193. Potential environmental impacts to the
marine, coastal, and human environments from OCS development and production would not occur. Economic
benefits to local communities (income for business and individuals), the North Slope Borough (property tax for
onshore infrastructure), the State of Alaska (corporate income taxes), and the Federal Government (lease
rents, taxes, royalties on production) would not be realized from Lease Sale 193. The selection of this
alternative would also postpone potential contributions to national energy supplies delivered through the
Trans-Alaska Pipeline System (TAPS). This key pipeline system provides energy security to the nation, and
economic benefits to the State of Alaska. A variety of adverse and beneficial impacts generally associated
with petroleum production could be displaced to other localities, both domestic and foreign.

Alternative Il
Corridor |
(larger
deferral area)

The effects of Alternative Ill are based on the application of the same Scenario as analyzed under Alternatives
I and IV. Using the Impacts Scale in Section 4.2, the level of expected impacts under Alternative Il are
consistent with the levels of expected impacts described under Alternative |. Nevertheless, the larger deferral
area could result in differences in some impacts between Alternatives Il and Alternatives | and IV due to the
greater distance of many Scenario activities from shore, subsistence areas and important environmental
resource areas. The removal of certain areas from leasing could also affect conditional probabilities of a
hypothetical oil spill contacting shore and other important resource areas.

Notes:

'For each environmental resource category, types and levels of potential impacts are described for

Alternatives | and IV. A general discussion of impacts associated with Alternatives Il and Il is then provided for

comparison.

3.1. Very Large Oil Spill Scenario (VLOS) and Effects

The potential effects of a low-probability, high impacts event—a Very Large Oil Spill (VLOS)—
were also analyzed in this Second SEIS. In the unlikely event that a VLOS were to occur in the

Chukchi Sea,

the potential for significant effects on a variety of resource categories would be high.

Significant adverse impacts could potentially occur (to components or species) within all examined
environmental resource categories.

4. CUMULATIVE EFFECTS

This section analyzes the potential cumulative effects of the Proposed Action. Cumulative effects are
assessed by determining the incremental impact of an action when added to the impacts of past,
present, and reasonably foreseeable future actions in the vicinity of the project. Actions considered
include other oil and gas activities, community development, recreation and tourism, marine vessel
traffic, aircraft traffic, subsistence activities, research and survey activities, mining projects, and
military/Homeland Security activities. The analysis also considers climate change and its ongoing
role in the changing Arctic ecosystem. Potential cumulative effects for each resource category are
summarized in Table ES-2, below.

Table ES-2.

Potential Cumulative Effects®.

Resource

Effects of Alternatives

Alternative | and Alternative IV
Proposed Action (no deferral area) and Corridor Il (smaller deferral area)

Water Quality

Water quality impacts from activities associated with Alternatives | and 1V, together with other past, present,
and reasonably foreseeable future actions would have the potential to cause major impacts to both onshore
and offshore water quality.

Air Quality

Air quality impacts from activities associated with Alternatives | and IV, together with other past, present, and
reasonably foreseeable future actions and emissions from those actions, would not have the potential to
cause major effects, and would have a negligible level of cumulative effects to onshore air quality.

Lower Trophic

The cumulative impacts on lower trophic levels tend to be localized to areas near the activity, and so are
geographically dispersed. Therefore, the overall impact from the Proposed Action and past, present, and

Organisms reasonably foreseeable future actions is minor.
The effects of Alternatives | and IV when added to past, present and reasonably foreseeable future actions
Fish would result in a major level of impact. The primary driver may not be the action alternatives but rather

changes associated with climate change and loss of sea ice.
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Resource Effects of Alternatives

The effects of Alternatives | and IV, when added to past, present and reasonably foreseeable future actions,
Marine and would result in a major level of impact to marine and coastal birds. The action alternatives would be the

Coastal Birds

primary driver of effects to this resource over the life of the Scenario, particularly to spectacled eiders, king
and common eiders, and seabirds, including the short-tailed shearwater, and common and thick-billed murres.

The cumulative effects of Alternatives | and IV when added to past, present and reasonably foreseeable future

Marine - - o . ) ; B
Mammals actlons_ on marlne_mammals would range _from negligible to major. The primary driver of these effects is not
the action alternatives but rather the anticipated effects of climate change.
) The contribution of Alternatives | and IV to the effects on terrestrial mammals ranges from negligible to minor.
Terrestrial . L
Mammals When added to past, present and reasonably foreseeable future actions the cumulative impacts would be

minor except for caribou. Major impacts to caribou are anticipated as a result of climate change.

Vegetation and

While the cumulative impacts from Alternatives | and 1V and other past, present, and reasonably foreseeable
actions are additive, the total amount of disturbance area is small compared to the total amount of wetlands
on the Arctic Coastal Plain. However, it is anticipated that the environmental changes associated with Arctic

Wetlands climate change would, in the long run, have the greatest potential to impact vegetation and wetlands on the
North Slope.
The overall impact from Alternatives | and IV on economic development when added to the past, present, and
Economy reasonably foreseeable future actions described in Chapter 5 would be large because of the substantial

increase in economic activity.

Subsistence-
Harvest
Patterns

The effects of past, present, and reasonably foreseeable future actions when combined with Alternatives | and
IV on subsistence harvests range from minor to major, depending upon the external driver. In the case of
climate change, adverse effects on subsistence resources have been and continue to be uncontrolled.

Sociocultural

The overall cumulative impact on local and regional sociocultural patterns for Alternatives | and IV would be
major. Growth of tax revenue on the North Slope, with corresponding growth in the capital budget and

Systems provision of government services, would provide substantial local benefit; however, dramatic cumulative
changes in sociocultural systems would likely occur at a major level of effect.
The overall cumulative impact on local and regional subsistence-harvest and sociocultural patterns as a result
of Alternatives | and IV when added to other past, present, and reasonably foreseeable future actions would
. be major; therefore the overall cumulative effect to public health would also be major due to changes in
Public and o . o h . .
. nutrition and social conditions. Growth of tax revenue on the North Slope, with corresponding growth in the
Community . - ) - ) ) )
Health capital budget and provision of government services would provide substantial local public health benefit as

infrastructure such as medical facilities and schools are built. Since much of the large-scale infrastructural
changes anticipated would be substantially facilitated or accelerated by Alternatives | and IV, the incremental
contribution to the cumulative effect on public health would also be major.

Environmental
Justice

Potential impacts on human health from long-term, cumulative effects impacting traditional culture, and
community infrastructure of subsistence-based indigenous communities in the North Slope Borough and
Northwest Arctic Borough are expected. Potential disproportionately high adverse effects on low-income,
minority populations in the region are expected to be mitigated substantially but not eliminated.

Archaeological
Resources

The cumulative effects of Alternatives | and IV on historic and archaeological resources would range from
negligible to major, depending upon the driver. The overall effect of knowledge gained from site identification
during the planning stages would contribute in a major way toward unlocking the secrets of the past. With the
safeguards already in place through National Historic Preservation Act and the Federal permitting process,
Alternatives | and IV are unlikely to produce harmful incremental effects on archaeological and historical sites,
and cumulative effects may be negligible if mitigation measures described herein are applied.

Alternatives Il and IlI
No Action and Corridor | (larger deferral area)

Alternative Il
No Action

Under the No Action Alternative, the Secretary would not affirm Lease Sale 193, and would instead vacate the
leases. Selection of this alternative would effectively eliminate the possibility for OCS oil and gas development
and production as a result of Lease Sale 193. Potential environmental impacts to the marine, coastal, and
human environment from OCS development and production would not occur and therefore there would be no
additional impacts to combine with impacts from past, present and reasonably foreseeable future activities.

Alternative Il
Corridor |
(larger
deferral area)

The effects of Alternative Ill are based on the application of the same Scenario as analyzed under Alternatives
I and IV. The anticipated cumulative impacts of Alternative Ill are similar to those described for Alternatives |
and IV. However, the larger deferral area could result in differences in some impacts due to the greater
distance of many Scenario activities from shore, subsistence areas and important environmental resource
areas. The effects of Alternative Ill, when added to past, present and reasonably foreseeable future actions
would generally be less than those anticipated in Alternatives | and IV.

Notes:

'Effects resulting from the hypothetical Exploration and Development Scenario and other past, present,

and reasonably foreseeable future actions.

For each environmental resource category, types and levels of potential cumulative impacts are
described for Alternatives | and IV. A general discussion of impacts associated with Alternatives Il and
Il is then provided for comparison.

Cumulative Effects
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5. CONSULTATION AND COORDINATION

BOEM has engaged in several consultation and coordination processes with Federal regulatory
agencies and federally recognized tribes regarding Lease Sale 193. Below is a brief summary of how
BOEM has satisfied, or will satisfy, its consultation requirements with respect to Lease Sale 193:

Executive Order 13175 — Tribal Consultation. BOEM and its predecessor agencies have consulted
with potentially affected tribal governments and ANCSA Corporations at multiple steps in the Lease
Sale 193 process. BOEM engaged in another round of consultations with potentially affected tribes
and ANCSA Corporations following release of the Draft Second SEIS.

Endangered Species Act — Section 7 Consultation. BOEM and its predecessor agencies have
consulted with NMFS and USFWS multiple times during the Lease Sale 193 process. NMFS and
USFWS have each issued Biological Opinions concluding that Lease Sale 193 is not likely to
jeopardize the continued existence of ESA-listed species under their respective jurisdictions. BOEM
has reinitiated Section 7 consultation with both NMFS and USFWS in light of the updated Scenario
analyzed in this Second SEIS.

Magnuson-Stevens Fishery Conservation and Management Act — Essential Fish Habitat
Consultation. In 2011 BOEMRE (now BOEM) consulted with the National Marine Fisheries Service
(NMFS) regarding the potential effects on EFH for all five species of Pacific salmon as well as Arctic
cod, saffron cod, and opilio crab. To address EFH consulation requirement sin light of the updated
Scenario, BOEM will submit a separate EFH Assessment.

National Historic Preservation Act — Section 106 Consultation. Prior to Lease Sale 193, the
Alaska State Historic Preservation Office concurred that proposed Lease Sale 193 would not affect
historic resources. Additional project- and site-specific consultations would occur as needed for any
proposed exploration, development, production, and decommissioning activities.

Coastal Zone Management Act — Consistency Review. Prior to Lease Sale 193, the State of Alaska
issued a final consistency decision concurring with the determination that the proposed lease sale is
consistent (to the maximum extent practicable) with the Alaska Coastal Management Program
(ACMP) and the local district’s enforceable policies. The ACMP has since terminated and there are
no longer any enforceable standards on which to base a consistency review.

6. APPENDICES
Appendix A. Accidental Oil Spills and Gas Releases

Appendix A discusses the technical information used to estimate numbers and volumes of oil spills
and natural gas releases assumed to occur over the life of the Scenario. The rationale for these
assumptions is a mixture of project-specific information, modeling results, statistical analysis, three
decades of experience modelling hypothetical oil spills, and professional judgment.

Appendix B. Resource Assessment and Methodology

Appendix B explains the methodology used by BOEM to estimate the full range of production that
could reasonably result from Lease Sale 193 and subsequent lease sales in the Chukchi Sea, and to
determine a plausible distribution of that production among various geologic prospects. This
methodology differs from a typical presale resource assessment in that it occurred after the lease sale
in question and utilized actual bidding data from Lease Sale 193.

Appendix C. Protected Species Mitigation Measures

Appendix C discusses in greater detail the various mitigation measures which are expected to reduce
potential impacts from the Proposed Action to protected species. These mitigation measures include
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Lease Sale 193 Stipulations, typical mitigations measures incorporated into Marine Mammal
Protection Act take authorizations, and typical mitigation measures incorporated into Biological
Opinions issued pursuant to Section 7 of the ESA.

Appendix D. Guide to Lease Stipulations

Appendix D provides the Lease Stipulations applicable to Lease Sale 193. Also provided is
explanation of how these stipulations are to be interpreted in light of reorganization of MMS into
three independent agencies.

Appendix E. Responses to Public Comments

Appendix E summarizes and provides responses to comments received on the Draft Second SEIS.
BOEM conducted a thorough review of oral testimony received at public hearings as well as
electronic and written comments and issues raised during government-to-government consultations.
All relevant, substantive comments are grouped within distinct issue categories. Within each issue
category, specific topics are defined, comment sources are identified, and BOEM’s response are
provided.

Appendix F: Air Quality Analysis Methodology

Appendix F provides data which give details of assumptions and emission factors used in analyzing
air quality effects throughout this Final Second SEIS.
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CHAPTER 1. PROPOSED ACTION

1.1 Background

This chapter describes the Proposed Action, the Purpose and Need for the Proposed Action, and the
larger context for preparing this Alaska Outer Continental Shelf (OCS), Chukchi Sea Planning Area
Oil and Gas Lease Sale 193, Second Supplemental Environmental Impact Statement (Second SEIS).

On May 19, 2010, Secretarial Order No 3299 began a reorganization of the Minerals Management
Service (MMS) and ordered establishment of the Office of Natural Resources Revenue (ONRR),
Bureau of Ocean Energy Management (BOEM), and the Bureau of Safety and Environmental
Enforcement (BSEE). On June 18, 2010, by Secretarial Order No. 3302, the U.S. Department of the
Interior (USDOI), Minerals Management Service (MMS) was renamed the Bureau of Ocean Energy
Management, Regulation and Enforcement (BOEMRE). On September 30, 2010, by Secretarial Order
No. 3306, ONRR was established, and natural resource royalty and revenue collection responsibility
was reassigned from BOEMRE to ONRR. Then, on October 1, 2011, BOEMRE was re-organized
into two independent entities: the Bureau of Ocean Energy Management (BOEM), which is
responsible for managing development of the nation’s OCS resources in an environmentally and
economically responsible way, and the Bureau of Safety and Environmental Enforcement (BSEE),
which is responsible for enforcement of safety and environmental regulations.

The following is a chronological discussion of the key actions leading to this Second SEIS process.
The actions are attributed to MMS, BOEMRE, or BOEM, as appropriate.

e June 30, 2002: The Secretary of the USDOI approved a Final OCS Qil and Gas Leasing
Program for 2002-2007 (2002—-2007 Five-Year Program).

o September, 2005: In compliance with the National Environmental Policy Act (NEPA), MMS
published a Notice of Intent to Prepare an Environmental Impact Statement (EIS) analyzing a
proposed lease sale known as the Chukchi Sea OCS Lease Sale 193.

o QOctober 2006: MMS released the “Draft Environmental Impact Statement for Oil and Gas Lease
Sale 193 and Seismic-Surveying Activities in the Chukchi Sea” (USDOI, MMS, 2006a).

o June 2007: The final document was released and entitled “Final Environmental Impact
Statement for Oil and Gas Lease Sale 193 and Seismic-Surveying Activities in the Chukchi
Sea” (hereafter “2007 FEIS”) (USDOI, MMS, 2007a). The 2007 FEIS is available on the
BOEM website at http://www.boem.gov/ak193/.

e June 29, 2007: The prelease process was not completed in time for Chukchi Sea OCS Lease
Sale 193 to be conducted within the 2002-2007 Five-Year Program, which expired on
June 30, 2007. The Chukchi Sea OCS Qil and Gas Lease Sale 193 was therefore included in the
2007-2012 Five Year OCS Qil and Gas Leasing Program approved by the Secretary on
June 29, 2007.

e January 2008: The MMS issued a Final Notice of Sale for Chukchi Sea OCS Oil and Gas Lease
Sale 193 to be conducted in February 2008.

e January 31, 2008: A lawsuit was filed alleging violations pursuant to NEPA and the Endangered
Species Act (ESA) (Native Village of Point Hope v. Salazar, No. 1:08-cv-00004-RRB
(D. Alaska)). Plaintiffs in the case included Native Village of Point Hope, the City of Point
Hope, the Ifiupiat Community of the Arctic Slope, REDOIL, the Alaska Wilderness League,
Center for Biological Diversity, National Audubon Society, Natural Resources Defense
Council, Northern Alaska Environmental Center, Oceana, Pacific Environment, Sierra Club,
and The Wilderness Society.

o February 2008: Lease Sale 193 was held, and MMS received high bids totaling approximately
$2.7 billion and issued 487 leases, covering approximately 2.8 million (M) acres (1.1M ha).
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e July 21, 2010: Two years after the lawsuit was filed, the United States (U.S.) District Court for
the District of Alaska (District Court) issued an Order remanding the Sale 193 decision to
BOEMRE to satisfy its obligations under NEPA in accordance with the District Court’s opinion.
Pursuant to an amended Order, BOEMRE was instructed to address three concerns, as follows:

0 Analyze the environmental impact of natural gas development.

0 Determine whether missing information identified by BOEMRE in the 2007 FEIS was
essential or relevant under 40 Code of Federal Regulations (CFR) 1502.22.

o0 Determine whether the cost of obtaining the missing information was exorbitant, or the
means of doing so unknown.

e QOctober 5, 2010: BOEMRE issued a Notice of Intent to Prepare a Supplemental Environmental
Impact Statement: Outer Continental Shelf, Alaska OCS Region, Chukchi Sea Planning Area,
Oil and Gas Lease 193.

e October 15, 2010: A Draft Supplemental Environmental Impact Statement (Draft SEIS) was
released to the public for a 45-day comment period ending November 30, 2010.

e November 2010: BOEMRE held public hearings and government-to-government consultations
with affected federally recognized tribes. By the end of the public comment period, BOEMRE
Alaska OCS Region received over 150,000 comments on the Draft SEIS, some of which raised
matters requiring significant technical review. Many commenters requested that BOEMRE
perform an analysis that takes into account the possibility of a blowout during exploration
activities, in view of the Deepwater Horizon event (DWH event).

e March 2011: BOEMRE announced its decision to incorporate an analysis of a Very Large Oil
Spill (VLOS) event in its ongoing SEIS process.

e May 27, 2011: A Revised Draft SEIS was released to the public with a 45-day public comment
period ending July 11, 2011. BOEMRE held public hearings in Alaska communities and
government-to-government consultations with affected tribes. By the end of the comment period
BOEMRE received approximately 360,000 comments from various entities: Federal
government, tribal governments and Alaska Native organizations, State and local governments;
tribes; corporations, nongovernmental entities, conservation groups, industry, business and trade
organizations; members of the Alaska State legislature; members of other state legislatures; and
the public at large. These comments were then considered when preparing the Alaska Outer
Continental Shelf, Chukchi Sea Planning Area Qil and Gas Lease Sale 193 Final Supplemental
Environmental Impact Statement (hereafter “2011 SEIS™) (USDOI, BOEMRE, 2011a),
available at http://www.boem.gov/ak193/.

e August 18, 2011: BOEMRE released the 2011 SEIS on August 18, 2011.

e QOctober 3, 2011: The Secretary issued a Record of Decision (ROD), which selected
Alternative IV (Corridor Il Deferral) and thus affirmed Lease Sale 193 as it was originally held
in February 2008.

e February 2012: Finding that BOEM had satisfied its NEPA obligations on remand, the District
Court granted BOEM’s motion for summary judgment and dismissed the Plaintiff’s petition.

o April 2012: Plaintiffs appealed the District Court’s decision, raising two arguments: (1) whether
the 2011 SEIS properly took account of incomplete or unavailable information; and (2) whether
the 2007 FEIS and 2011 SEIS’ reliance on a one billion barrel estimate of oil produced as a
result of Lease Sale 193 was arbitrary and capricious.

e March 5, 2013: The U.S. Court of Appeals for the Ninth Circuit (Court of Appeals) heard oral
argument.

e January 22, 2014: The Court of Appeals issued a published opinion concluding that the
2011 SEIS properly took account of incomplete or unavailable information, but that reliance on
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a one billion barrel production estimate was arbitrary and capricious. The Court of Appeals
remanded the matter to the District Court for further proceedings consistent with its opinion.

o April 24, 2014: The District Court remanded the matter back to BOEM for further analysis
consistent with the Court of Appeals’ decision.

BOEM then initiated this Second SEIS process to address the deficiency identified by the Court of
Appeals in its remand to the District Court, and to inform the Secretary’s forthcoming decision to
affirm, modify, or vacate Lease Sale 193. In accordance with Council on Environmental Quality
(CEQ) regulations and guidelines, BOEM also intends that further analysis of specific proposed
activities may tier from the Second SEIS, such that the facts and analysis presented in the Second
SEIS may be incorporated by reference into future proposed specific environmental reviews.

1.2 Purpose and Need for the Proposed Action

The purpose of the Proposed Action addressed in the 2007 FEIS, the 2011 SEIS, and this Second
SEIS is to: (1) offer for lease / affirm leases in the Chukchi Sea Planning Area (see Figure 1-1) of the
OCS that might contain economically recoverable oil and gas resources, and (2) provide analyses for
exploration activities. This Second SEIS augments the 2007 FEIS and the 2011 SEIS by providing
additional environmental analysis of potential exploration, development, production, and
decommissioning activities from Lease Sale 193.
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Figure 1-1. Sale 193 Program Area. The Chukchi Sea Lease Sale 193 Program Area excluded OCS blocks
within a 25-mile (mi) (40 km) coastal buffer (deferred in the 2007-2012 Five-Year Program). Corridor | and
Corridor 11 deferrals for Alternatives 111 and 1V, respectively, and Ledyard Bay Critical Habitat Unit for
spectacled eider are also shown.
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The Outer Continental Shelf Lands Act of 1953 (OCSLA), as amended (43 USC 1331 et seq.),
established Federal jurisdiction over submerged lands seaward of state boundaries. Under the
OCSLA, the USDOI is required to manage the leasing, exploration, development, and production of
oil and gas resources on the Federal OCS. The Secretary develops the five-year OCS oil and gas
program and is required to balance orderly resource development with protection of the human,
marine, and coastal environments while simultaneously ensuring receipt of fair market value for the
lands leased and the rights conveyed by the Federal government. The OCSLA grants the Secretary the
authority to issue 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
OCSLA. The Secretary has designated BOEM as the agency responsible for the mineral leasing of
submerged OCS lands, in accordance with the provisions of the OCSLA.

The Chukchi Sea OCS is viewed as potentially one of the most petroleum-rich offshore areas in the
country, with geologic plays extending offshore from some of the largest oil and gas fields on
Alaska’s North Slope. BOEM’s current petroleum assessment for the entire Chukchi Sea OCS
indicates a mean technically recoverable oil resource of 15.38 billion barrels (Bbbl) with a 5% chance
of 40.08 Bbbl (USDOI, BOEMRE, 2011a). The mean undiscovered gas resources total 76.77 trillion
cubic feet (Tcf) with a 5% chance of 209.53 Tcf. At these levels, the leasing of OCS areas within the
Chukchi Sea may lead to development and production, and could contribute significantly to the
national energy supply.

1.3 Description of the Proposed Action
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Figure 1-2.  Sale 193 Leased Area. The Chukchi Sea Program Area is illustrated with a red border—it
excludes OCS blocks within a 25 mi (40 km) coastal buffer (deferred in the 2007-2012 Five-Year Program).
Deferral Corridor | (Alternative 111) and Deferral Corridor 11 (Alternative 1V) are also illustrated, as well as
the existing 460 leased blocks from Lease Sale 193.
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The Proposed Action is to affirm Lease Sale 193 and all of the leases issued as a result of the sale.
These leases include 460 blocks (the Leased Area) in the Chukchi Sea Program Area (Figure 1-2).
The Chukchi Sea Program Area comprises lease blocks within approximately 33 million acres
(13.3M ha). This area excludes a 25 Statute Mile (40 km) shoreline buffer implemented by the
Secretary in the final OCS Leasing Program for 2007-2012.

The Program Area is coextensive with the Area Identification used for environmental analysis in the
2007 FEIS. In 2008, the Final Notice of Sale and supporting information constituted the Secretary's
decision on selecting Alternative 1V, which included a deferral area along the coastal edge of the
Program Area. As a result, approximately 29.4 million acres (11.9M hectares (ha)) were offered for
sale in February 2008. As a result of the lease sale, MMS received high bids totaling approximately
$2.7 billion and issued 487 leases, covering approximately 2.8 million acres (1.1M ha). Since 2008,
27 of the leases were relinquished; 460 active leases remain (Figure 1-2). Lease Sale 193 has already
been held, and no additional leases will be issued as a result of this Second SEIS process.

1.4 Regulatory and Administrative Framework

Federal laws establish the OCS leasing program (i.e., Outer Continental Shelf Lands Act) and the
environmental review process (i.e., NEPA). Several Federal statutes and their implementing
regulations establish specific consultation and coordination processes with Federal, State, and local
agencies (i.e., Coastal Zone Management Act (CZMA), National Historic Preservation Act (NHPA),
Endangered Species Act (ESA), the Magnuson-Stevens Fishery Conservation and Management Act,
and the Marine Mammal Protection Act (MMPA)). In addition, the OCS leasing process and all
activities and operations on the OCS must comply with other Federal, State, and local government
laws and regulations.

A complete treatment of the regulatory and administrative framework can be reviewed in the
2007-2012 Five-Year Program Environmental Impact Statement (EIS) (http://www.boem.gov/2007-
2012-FEIS) and the 2012-2017 Five-Year Program EIS (http://www.boem.gov/2012-2017-FEIS-
PDF/).

1.4.1. Outer Continental Shelf Lands Act (OCSLA)

Under OCSLA and the Code of Federal Regulations, the USDOI is required to manage the orderly
leasing, exploration, development, production, and decommissioning of oil and gas resources on the
Federal OCS, while simultaneously ensuring the following: the protection of the human, marine, and
coastal environments; and assuring receipt of fair market value for the lands leased and the rights
conveyed by the Federal government. The OCSLA also requires coordination with affected states, as
well as local governments, affected by OCS development activities. BOEM seeks and encourages
participation from affected states and other interested parties at each procedural step leading to lease
issuance.

The OCSLA creates a four-stage process for planning, leasing, exploration, and production of oil and
gas resources in Federal waters (see Figure 1-3). In the first stage, the Secretary (through BOEM)
prepares a five-year leasing program to identify the size, timing, and location of proposed lease sales,
and prepares an environmental document under NEPA. In the second stage, BOEM conducts the
prelease process for lease sale-specific NEPA reviews. If BOEM proceeds with a lease sale, BOEM
conducts a sealed-bid auction, opens the bids it receives, evaluates the bids for fair market value, and
issues the leases. Under the four-stage process, an OCS lease authorizes a lessee to engage only in
ancillary activities. BOEM reviews a lessee’s plan(s) to conduct ancillary activities, and will allow
them to go forward only if they meet regulatory requirements, including to not cause “undue or
serious harm or damage to the human, marine, or coastal environment” (30 CFR 550.105, 550.202,
and 550.209; see also, 43 USC 1340(c) (approval required prior to exploration); 43 USC 1351
(approval required prior to development and production)). The U.S. Supreme Court has recognized
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that “[ulnder OCSLA’s plain language, the purchase of a lease entails no right to proceed with full
exploration, development, or production...; the lessee acquires only a priority in submitting plans to
conduct these activities" (Secretary of the Interior v. California, 464 U.S. 312, 339 (1984)). The third
stage involves exploration of the leased blocks. Prior to any exploratory drilling, a lessee must submit
an exploration plan (EP) to BOEM for review and approval. The EP must comply with the OCSLA,
implementing regulations, lease provisions, and other Federal laws, and is subject to environmental
review under NEPA. BOEM must not approve an EP if the proposed activities, among other things,
would cause “undue or serious harm or damage to the human, marine, or coastal environment”

(30 CFR 550.202). If the EP is approved, the lessee must also apply for specific permits needed to
conduct the activities as described in the EP. The fourth stage, development and production, is
reached only if a lessee finds a commercially viable oil and/or gas discovery. A lessee must submit a
detailed development and production plan (DPP) that BOEM must review under NEPA. At least once
in each OCS planning area, such as the Chukchi Sea Planning Area, a proposed DPP will be declared
a major Federal action for which an EIS will be prepared (43 USC 1351(e)(1), 30 CFR 550.269(a)). If
the DPP is approved, the lessee must also apply for specific pipeline, platform, and other permits for
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Figure 1-3. Four Stages of the OCSLA Oil and Gas Process.

The OCSLA four-stage oil and gas review process gives the Secretary a “continuing opportunity for
making informed adjustments” in developing OCS energy resources to ensure all activities are
conducted in an environmentally sound manner (Sierra Club v. Morton, 510 F.2d 813, 828

(5" Cir.1975)).
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1.4.2. National Environmental Policy Act and Council on Environmental
Quality

The National Environmental Policy Act (42 USC 4321 et seq.) requires Federal agencies to use a
systematic, interdisciplinary approach to analyzing the environmental impact of a major Federal
Action. This approach ensures the integrated use of the natural and social sciences in any planning
and decision-making that may have an impact on the environment. In furtherance of these policies,
NEPA also requires Federal agencies to prepare a detailed EIS on any major Federal action that may
have a significant impact on the environment. An EIS must analyze any adverse environmental
effects that cannot be avoided or mitigated, alternatives including 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 NEPA. These regulations (40 CFR 1500.1-1508.28) provide for the use
of the NEPA process to identify and assess the alternatives to proposed actions that avoid and
minimize adverse effects on the human environment. The USDOI regulations implementing NEPA
are at 43 CFR Part 46.

1.4.3. Land Use and Coastal Management

Land Status and Use

This section describes the status of land adjacent to the U.S. Chukchi Sea. The land adjacent to the
U.S. Chukchi Sea is within the North Slope Borough (NSB), a political subdivision of the State of
Alaska. Land-ownership in the NSB is complex. The Federal Government is the predominant land
owner of onshore lands, with more than half of the Borough’s land area encompassed by the National
Petroleum Reserve in Alaska (NPR-A) and the Arctic National Wildlife Refuge (ANWR). Other
major landholders include the State of Alaska, Arctic Slope Regional Corporation (ASRC), Nunamuit
Corporation, Atgasuk Corporation, Ukpeagvik Ifiupiat Corporation, Kaktovik Ifiupiat Corporation,
Kuukpik Village Corporation, Tikigag Corporation, Cully Corporation, and Olgoonik Corporation.

Coastal Zone Management

Pursuant to the CZMA and the Coastal Zone Reauthorization Amendments of 1990, all Federal
activities, including OCS oil and gas lease sales and post-lease activities, must be consistent to the
maximum extent practicable with the enforceable policies of each affected State’s coastal zone
management program. At present, the State of Alaska does not have a CZMA Program.

1.4.4. Notices and Information Provided to Lessees

To encourage lessees’ knowledge and appreciation of operational aspects and environmental
resources, to inform lessees on how to avoid adverse impacts to these resources, and to provide
guidance to lessees on how to fulfill the requirements of the OCS operating regulations, BOEM
develops and distributes the administrative documents described below. Additional information on
these topics is available in the 2007 FEIS (Sections 11.B.3.c(2) and 11.B.3.¢(3)).

Notice to Lessees

Notices to Lessees (NTL) are formal documents that provide clarification, description, or
interpretation of a regulation or OCS standard; provide guidelines on the implementation of a special
lease stipulation or regional requirement; provide a better understanding of the scope and meaning of
a regulation by explaining BOEM interpretation of a requirement; or transmit administrative
information. NTLs are either applicable nationally to the OCS program or are issued by and
applicable to specific regions of the OCS. The National NTLs are posted to BOEM’s website at
http://www.boem.gov/notices-to-lessees-and-operators.
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Information to Lessees

The Information to Lessee (ITLs) are statements for informational purposes. Some ITLs provide
information about issues and concerns related to particular environmental or sociocultural resources.
Others provide information on how lessees might plan their activities to meet BOEM requirements or
reduce potential impacts. Still other ITLs provide information about the requirements or mitigation
required by other Federal and State agencies. ITLs are effective in lowering potential impacts by
alerting and informing lessees and their contractors about mitigation measures. The ITLs listed below
apply to all OCS activities in the Chukchi Sea conducted pursuant to Lease Sale 193 leases and are
considered part of the Proposed Action and each action alternative. The 2007 FEIS
(Section 11.B.3.c(3)) provides the full text and discussion of each ITL listed below. Applicable ITLs
are also available at http://www.boem.gov/ak193/.

No. 1 —Community Participation in Operations Planning

No. 2 —Bird and Marine Mammal Protection

No. 3 —River Deltas

No. 4 —Endangered Whales and MMS Monitoring Program

No. 5 —Availability of Bowhead Whales for Subsistence-Hunting Activities

No. 6 —High-Resolution Geological and Geophysical Survey Activity

No. 7 —Spectacled Eider and Steller’s Eider

No. 8 —Sensitive Areas to be Considered in Qil-Spill-Response Plans

No. 9 —Coastal Zone Management

No. 10 —Navigational Safety

No. 11 —Offshore Pipelines

No. 12 —Discharge of Produced Waters

No. 13 —-Use of Existing Pads and Islands

No. 14 —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. 25 — Review of Development and Production Plans
Since the publication of the 2007 FEIS, there have been changes to the ITLs for the lessees. Notably,
the polar bear was listed as Threatened under the ESA in May 2008, as contemplated by ITL No. 15.

Following the listing, BOEM and its predecessor agencies reinitiated consultation with U.S. Fish and
Wildlife Service (USFWS). For more information see Section 6.4.2.

The Final Notice of Sale included ITL No. 25, Review of Development and Production Plans. This
ITL was added to fully inform lessees that BOEM would be conducting additional NEPA reviews on
any proposed sale-related development. Among other things, the ITL informs lessees that any future
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development plan and environmental impact analyses must include information demonstrating that
the structures and associated infrastructure proposed are necessary and that no other reasonable
alternative sizing, placement, or grouping of this infrastructure would result in a smaller
environmental footprint or cause less interference with other significant uses of the OCS and the
adjacent coastal area.

Also, ITL 25 contains several lessee advisories requested by the State of Alaska. BOEM now advises
lessees of certain information that the State of Alaska may require from them for OCS related
operations that extend into State waters or that affect coastal resources and uses when the State
reviews the DPPs. This may include biological surveys to identify environmentally sensitive areas
such as:

¢ A plan to protect environmentally sensitive areas to comply with the State's oil discharge
prevention and contingency plan regulations

o Additional lessee training on Alaska's oil-spill prevention standards; adherence to the oil
pollution prevention regulations of the State of Alaska

¢ Pre-booming requirements for transfers of fuel, crude oil, persistent product, and oily ballast for
all vessels operating in Alaska State waters

ITL 25 is provided to lessees for their planning purposes. The Final Notice of Sale provides the full
text of this ITL at: http://www.boem.gov/ak193/.

1.5 Prelease Processes and Activities

A full history and description of the prelease process for Lease Sale 193 is provided in the 2007 FEIS
(Section 1.D). Regulatory provisions specific to leasing are in 30 CFR Part 556, 30 CFR Part 559, and
30 CFR Part 560.

1.6 Postlease Processes and Activities

BOEM'’s duties include managing the orderly exploration, development, and production of energy
and mineral resources, while preventing harm or damage to, or waste of, any natural resource, any life
or property, or the marine, coastal, or human environment. Meanwhile, BSEE is responsible for
regulating and monitoring oil and gas operations on the Federal OCS. Regulations applicable to oil,
gas, and sulfur lease operations on the OCS are specified in 30 CFR Part 250. Qil-spill prevention and
response rules are specified in 30 CFR Part 254. Note that additional regulations administered and
enforced by agencies other than BOEM and BSEE also apply to OCS activities. A pertinent example
includes U.S. Environmental Protection Agency (USEPA) regulations (40 CFR Part 125) concerning
discharge of pollutants into water, as well as the myriad regulatory regimes identified in Section 1.4.

The following subsections briefly describe several means through which BOEM and BSEE regulate
OCS postlease activities. For a full discussion of post-lease processes please refer to the 2007 FEIS
(Section L.E).

1.6.1. Ancillary Activities

BOEM regulations at 30 CFR 550.207 define the “ancillary activities” that are allowed to proceed on
the OCS without the requirement of a separate permit. Information from ancillary activities is
required to support review and mitigation measures for OCS exploration and development plans, and
applications for pipeline rights-of-way. Geohazard surveys are used to identify and characterize
potentially hazardous conditions at or below the seafloor. They also identify potential benthic
(occurring on or near the sea bottom) biological communities (or habitats) and archaeological
resources. Geotechnical activities obtain physical and chemical data on surface and subsurface
sediments.
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Lessees or their Operators seeking to conduct ancillary activities must notify BOEM. Proposed
ancillary activities are reviewed for compliance with the performance standards listed in 30 CFR
550.202(a), (b), (d), and (e).

1.6.2. Exploration Plans, and Development and Production Plans

BOEM approval is required prior to any exploration, development, production, or decommissioning
activities within a lease block. Lessees seeking to engage in such actions must submit for BOEM
review an Exploration Plan (EP) or a DPP, as appropriate. Proposed plans must include supporting
information such as environmental information, an archaeological report, a biological report in
accordance with 30 CFR Part 550 (monitoring and/or live-bottom survey), and other environmental
data determined necessary. This information includes an analysis of both offshore and onshore
impacts that may occur as a result of the activities. BOEM reviews supporting information for the
occurrence of geo-hazards, man-made hazards, archaeological resources, or benthic communities at
the proposed activity site, and evaluates potential effects on the environment. To this end, the Alaska
OCS Region of BOEM prepares an Environmental Assessment (EA) and/or an EIS based on
available information, which may include the geophysical report, archaeological report, and air-
emissions data. Proposed plans are evaluated for compliance with applicable regulations, lease
stipulations, and other requirements.

Prior to conducting drilling operations, the operator is required to submit, and obtain approval for, an
Application for Permit to Drill (APD) to BSEE. The APD must include detailed information on the
seafloor and shallow seafloor conditions of the drill site and detailed information about the drilling
program for BSEE’s evaluation of operational safety and pollution-prevention measures. The lessee
must specify the best available and safest technology that will be used to minimize the potential for
uncontrolled well flow.

1.6.3. Pipelines

Regulatory authority over pipelines on the OCS and in coastal areas is shared by several Federal
agencies, including USDOI (which includes BOEM and BSEE), the U.S. Department of
Transportation, the U.S. Army Corps of Engineers, the Federal Energy Regulatory Commission, the
U.S. Coast Guard, and the State of Alaska for pipelines shoreward of three nautical miles (5.5 km).
The USFWS reviews applications for pipelines that are near certain sensitive biological communities.
State of Alaska standards and regulations would also be applicable when OCS pipelines tie into
shore-based facilities, pump stations, or other pipelines when facilities, pump stations, or other
pipelines are located in state-owned waters or tidelands within the 3 nm (5.6 km) state boundary.

BSEE regulations pertaining to pipelines are located at 30 CFR 250.1000-250.1019. Pipeline permit
applications to BSEE contain several elements including pipeline location, safety plans, and
archaeological reports. BSEE evaluates the design and fabrication of the pipeline and prepares an
analysis of potential environmental impacts in accordance with applicable policies and guidelines. All
pipeline rights-of-way on the OCS, including those that go ashore, will receive NEPA review. The
operators are required to periodically inspect their routes by methods prescribed by the BSEE
Regional Supervisor for any indication of pipeline 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. An abandoned pipeline would have to be flushed and cleaned to assure no residual
hydrocarbon posed a risk to the environment.

1.6.4. Best Available and Safest Technology Requirements

To ensure all oil and gas exploration, development, production, and decommissioning activities on
the OCS are conducted in a safe and pollution-free manner, the OCSLA requires that all OCS
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technologies and operations use the best available and safest technology that the Secretary determines
to be economically feasible. These include requirements for:

o State-of-the-art drilling technology

¢ Production-safety systems

o Well control

e Completion of oil and gas wells

o QOil-spill-response plans (OSRPs)

¢ Pollution-control equipment

o Specifications for platform/structure designs

1.6.5. BSEE 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 BSEE for review and approval.

Production-safety equipment used on the OCS must be designed, installed, used, maintained, and
tested in a manner that ensures the safety and protection of the human, marine, and coastal
environments. All tubing installations open to hydrocarbon-bearing zones below the surface must be
equipped with safety devices that would shut off the flow from the well in the event of an emergency,
unless the well is incapable of flowing. “Incapable of flowing” means that in order to produce
hydrocarbons from the well, artificial means would be required using mechanical pumps. All surface
production facilities must be designed, installed, and maintained in a manner that provides for
efficiency, safety of operations, and protection of the environment.

1.6.6. Pollution Prevention and Oil-Spill Response

Safety and prevention of pollution, including accidental oil spills, are the primary focus of BSEE
OCS operating regulations. Pollution-prevention regulatory requirements for oil, gas, and sulphur
operations in the OCS are in 30 CFR 250, Subpart C — Pollution Prevention and Control. These
regulations require operators that engage in activities such as exploration, development, production,
and transportation of oil and gas to prevent unauthorized discharge of pollutants into offshore waters.
Operators shall not create conditions that will pose unreasonable risks to public health, life, property,
aquatic life, wildlife, recreation, navigation, commercial fishing, or other uses of the ocean. These
regulations further mandate that the operator conduct daily inspections of drilling and production
facilities to determine if pollution is occurring. If problems are detected, maintenance or repairs must
be made immediately.

In compliance with 30 CFR Part 254, all owners and operators of oil-handling, oil-storage, or oil-
transportation facilities located seaward of the coastline must submit an OSRP to BSEE 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 with naturally occurring condensate.
Pipelines carrying essentially dry gas do not require a plan. A response plan must be submitted before
an owner/operator may use a facility. To continue operations, the facility must be operated in
compliance with the approved plan. As a general rule, OSRPs must be updated and re-submitted for
BSEE approval every two years. Revisions to a response plan must be submitted to BSEE within 15
days whenever any of the following occur:

o A change occurs that significantly reduces an owner/operator’s response capabilities.

¢ A significant change occurs in the worst-case-discharge scenario or in the type of oil being
handled, stored, or transported at the facility.
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e There is a change in the name or capabilities of the oil-spill-removal organizations cited in the
plan.

o There is a significant change in the appropriate area contingency plans.

1.6.7. BSEE Inspection Program

Under the direction of the BSEE Alaska OCS Region, the BSEE inspection program provides review
and inspection of oil and gas operations. BSEE conducts on-site inspections to ensure compliance
with lease terms, Notices to Lessees, 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 is in the National Office Potential Incident of Noncompliance (INC) List (USDOI,
BSEE, 2013a; http://www.bsee.gov/pinc/).

The purpose of the inspection program is to ensure that an oil and gas facility complies with the
regulations and that the lessee is conducting operations in accordance with the regulations and
approved permits. BSEE expects to maintain a near continuous inspection presence during
exploratory drilling activities on the OCS offshore Alaska. This is due to heightened public interest in
the activity and the logistics for rotating inspection personnel to remote exploratory drilling locations.
In the event of a discovery and subsequent development, BSEE will develop an inspection strategy
commensurate with the scope and nature of such activities—the BSEE Alaska OCS Region conducts
inspections of existing development and production facilities 3—4 times a year. Regardless whether
the activity is exploration or development, BSEE will also conduct on-site inspections of all critical
operations, including testing of blowout preventer (BOP) equipment, the running and cementing of
casing, and well testing. The BSEE Alaska OCS Region has the authority and will issue an INC (a
documented and recordable action) when a violation is found, and may shut-in (deactivate a piece of
equipment or shut-down the offshore facility) any activity that is not in compliance with regulations
or the approved permit. An activity that has been issued an INC or a shut-in may not restart until the
BSEE Alaska OCS Region has inspected and confirmed that the non-compliance or the shut-in has
been properly corrected.

1.6.8. 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 leased area (30 CFR 250.1700-250.1754). BSEE requires lessees to submit a procedural plan
for site-clearance verification. Lessees must ensure all objects related to their activities are removed
following termination of their lease.

1.6.9. Training Requirements for Offshore Personnel

Proper training is important for ensuring that offshore oil and gas operations are carried out in a
manner that emphasizes operational safety and minimizes the risk of environmental damage. Industry
offshore personnel are required to have well control and production safety training, though training is
job dependent and not everyone on the platform may have training in all aspects of the work
conducted at the facility (30 CFR 250.1500-1510).

1.6.10. Safety and Environmental Management Systems (SEMS)

BSEE requires companies to develop, implement, and maintain a Safety and Environmental
Management System (SEMS) program to promote safety and environmental protection. This program
identifies, addresses, and manages safety, environmental hazards, and impacts during the design,
construction, start up and operations to be conducted on the Outer Continental Shelf. The program
also ensures that all personnel involved with the program receive appropriate training to perform their
assigned duties.
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1.7 New Information and Analysis Provided by this Second SEIS

This Second SEIS describes an updated oil and gas exploration, development, production, and
decommissioning scenario for Lease Sale 193 (the Scenario), and then analyzes the potential direct,
indirect, and cumulative environmental effects of the oil and gas activities described in that Scenario.
This analysis includes relevant new information which has become available subsequent to the

2007 FEIS and the 2011 SEIS.
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CHAPTER 2. ALTERNATIVES AND EXPLORATION AND
DEVELOPMENT SCENARIO

2.1. Lease Sale 193

The Secretary’s Final Five-Year OCS Oil and Gas Leasing Program for 2007—2012 identified certain
areas of the Chukchi Sea Planning Area suitable for leasing for the development of OCS oil and gas
resources. In February 2008, MMS held Chukchi Sea OCS Oil and Gas Lease Sale 193 (Lease

Sale 193) and offered for lease approximately 29.4 million acres in the Chukchi Sea Planning Area.
As a result of Lease Sale 193, the Department issued 487 leases. Since that time, 27 leases have been
relinquished; 460 leases remain. Additional information on the Five-Year Program and Lease

Sale 193 is provided in Section 1.1.

The decision to offer this area for lease was supported by an EIS released by MMS in June 2007.
(USDOI, MMS, 2007a). The decision was revisited in light of a July 21, 2010, remand order of the
United States District Court for the District of Alaska. Based on a Final SEIS released by BOEMRE
in August 2011, the Department reaffirmed Lease Sale 193 as held in 2008 (“Final Supplemental
Environmental Impact Statement for Oil and Gas Lease Sale 193 in the Chukchi Sea, Alaska,”
August, 2011) (USDOIL, BOEMRE, 2011a).

Both the 2007 FEIS and the 2011 Final SEIS considered four alternatives. These alternatives continue
to represent a reasonable range of alternatives and are considered in the Second SEIS here.

No additional areas would be offered for lease as a result of the Second SEIS process, irrespective of
which alternative is selected.

2.1.1. Alternatives

Alternative | (Proposed Action)

Alternative I entailed offering the entire Chukchi Sea Program Area for leasing. This area consisted
of approximately 34 million acres within the Chukchi Sea. Specifically excluded from this alternative
was the 25 Statute Mile (40 kilometer (km)) Buffer implemented by the Secretary in the Final OCS
Leasing Program for 2007-2012.

Lease Sale 193 has already occurred. All of the leases originally issued are contained in the area
covered by Alternative 1. Accordingly, selecting Alternative I based on this Second SEIS process
would result in affirming Lease Sale 193 and all of the leases.

Alternative Il (No Lease Sale)

Alternative II, which is the “No Action” Alternative, entailed offering no areas in the Chukchi Sea for
leasing.

Lease Sale 193 has already occurred. Selecting Alternative II based on this Second SEIS process
would result in not affirming the lease sale and vacating the leases.

Alternative lll (Corridor | Deferral)

Alternative III entailed offering the entire Chukchi Sea Program Area for leasing, minus a corridor
(referred to as Corridor I) extending 60 miles (97 km) offshore along the coastward edge of the
Program Area to protect important bowhead whale habitat. The area for leasing under this Alternative
consisted of approximately 24 million acres in the Chukchi Sea.

Lease Sale 193 has already occurred. Five existing leases are contained within Corridor L.
Accordingly, selecting Alternative III based on this Second SEIS process would result in affirming
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the lease sale, except the area in the Corridor I. As a result, all of the leases would be affirmed, except
the five within Corridor I, which would be vacated.

Alternative IV (Corridor Il Deferral)

Alternative IV entailed offering the entire Chukchi Sea Program Area for leasing, minus a corridor
(referred to as Corridor II) along the coastward edge of the Program Area. The area covered by
Corridor II was a subset of the area covered by Corridor 1. The area for leasing under this Alternative
consisted of 29.4 million acres. In February 2008, the Department offered for lease the area covered
by Alternative IV in Lease Sale 193.

All leases are contained in the area covered by this alternative. Accordingly, selecting Alternative IV
as a result of this Second SEIS process would result in affirming the lease sale and all of the leases.

The 2007 FEIS for the Outer Continental Shelf Oil and Gas Leasing Program 2007-2012 stated a
preferred alternative that took into consideration the reasonable balance between the development of
available hydrocarbon resources and the protection of the environment by excluding development in
the most environmentally sensitive areas. The Final 2007-2012 OCS Oil and Gas Leasing Program
acted on this preferred alternative by not offering for lease the OCS blocks within 25 miles (40 km) of
the shore in the Chukchi Sea Planning Area in Lease Sale 193. Through further analysis of Lease
Sale 193, Alternative IV was identified in the 2007 FEIS and the 2011 Final SEIS which included
mitigating measures as the agency’s preferred alternative. Alternative IV remains BOEM’s preferred
alternative in this Final Second SEIS because it continues to represent a reasonable balance between
environmental, economic, and technical considerations mandated by the OCSLA. No new
information or analysis tips the reasonable balance towards another alternative in this Final Second
SEIS

Presentation of Alternatives in the Second SEIS Analysis

No additional areas would be offered for lease as a result of the Second SEIS process, irrespective of
which alternative is selected. Accordingly, the maximum number of leases that could remain
following the Second SEIS process is 460, which could result from the selection of either Alternative
I or Alternative IV.

2.1.2. Alternatives Considered But Not Carried Forward for Further
Analysis

A full discussion of alternatives considered within the EIS process but not carried forward for detailed
analysis is available in the 2007 FEIS (Section I1.B.2). BOEM did not identify any additional
alternatives for this Second SEIS, beyond those already considered in the 2007 FEIS.

Among the new information considered by BOEM in assessing potential new alternatives were
responses to the Call for Information and Nominations for Chukchi Sea OCS Oil and Gas Lease Sale
237, published in the Federal Register on September 27, 2013 (78 FR 59715). These responses
included information from concerned stakeholders about portions of the Chukchi Sea Program Area
that they believe should be excluded from leasing based on biological, socioeconomic, or other
environmental information. Various stakeholders proposed fifteen exclusion areas for consideration in
Lease Sale 237 based on such conditions. Many of these exclusion areas fall wholly outside of the
Lease Sale 193 “Leased Area” considered in this Second SEIS and are therefore not considered
further here. The proposed exclusion zones which do fall within portions of the Leased Area are:

e Hanna Shoal
e An expanded coastal buffer

e A northern portion of the Program Area
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As the Sale 193 leased blocks contained within the latter two proposed exclusion zones are also fully
encompassed within the largest proposed delineation of a proposed Hanna Shoal exclusion zone, and
the justifications for each of the proposed exclusions pertain to the protection of marine mammals, the
paragraphs below focus on the largest iteration of the proposed Hanna Shoal exclusion zone.

The importance of Hanna Shoal to a diversity of marine mammals has been elucidated by several
recent and ongoing scientific studies funded by BOEM and other entities. Depending on seasonal
timing and the nature of proposed operations, it is likely that proposed oil and gas activities conducted
in this area could require consideration of mitigation measures to minimize adverse impacts to
important biological resources such as walrus. There are several existing mechanisms through which
appropriate mitigation measures would be implemented. The first is BOEM’s plan-specific review
process. BOEM conducts site- and time-specific environmental analysis of each proposed activity and
will condition any approval upon whatever additional mitigations measures are necessary to comply
with, at minimum, the substantive standards at 30 CFR §550.202. The second is through Stipulation
No. 1, Protection of Biological Resources, which provides BOEM with the discretion to require
lessees to conduct additional research and to implement additional operational restrictions in order to
protect biological resources. Third, the MMPA contains a prohibition on “take” of marine mammals.
To avoid potential liability under the MMPA, operators in the Arctic routinely apply for incidental
take authorization under the MMPA. Prior to authorizing any incidental “take” of marine mammals,
NMEFS and/or USFWS must find that the taking would be of small numbers of marine mammals,
have no more than a “negligible” impact on those marine mammals or stocks, and not have an
unmitigable adverse impact on the availability of the species or stock for subsistence uses. With
respect to walrus, the principal species of concern on Hanna Shoal, the USFWS has also incorporated
into its Incidental Take Regulations special considerations for authorizing any incidental take
associated with oil and gas exploration activities within the area it defined as the “Hanna Shoal
Walrus Use Area” (HSWUA) during times of concentrated walrus use (50 CFR §18.118(a)(4)(V)).
The USFWS has determined that additional mitigation measures may be required for activities within
the HSWUA in order to minimize potential disturbance and ensure consistency with MMPA
standards. These mitigation measures “include, but may not be limited to, seasonal restrictions,
reduced vessel traffic, or rerouting of vessels.” Minimum flight altitudes are also directed.

Because sufficient protections exist in Federal regulations and Lease Sale 193 lease stipulations to
ensure that any routine activities conducted pursuant to Lease Sale 193 leases would be conducted in
a manner that does not cause more than a “negligible” impact to marine mammals, consideration of a
separate SEIS alternative designed to preclude such adverse effects to walrus and other marine
mammals in the Hanna Shoal area is unnecessary.

It is also acknowledged that the likelihood of on-lease activities taking place within the suggested
Hanna Shoal exclusion area is very low. Only 3-4% of the proposed exclusion area is covered by
leases issued through Lease Sale 193, and those leases are on the periphery of the proposed exclusion
area. Meanwhile, in almost six years since these leases were issued, no lessees have proposed
exploring the areas at issue. Given the limited remaining duration of Lease Sale 193 lease terms and
lessees’ demonstrated focus on other portions of the Leased Area, it appears very unlikely that a plan-
specific review of operations within the Hanna Shoal exclusion area would be required.

BOEM has also considered the public comments urging consideration of one or more alternatives
designed to protect the resources in and around Hanna Shoal or other resource areas, and has
determined that it remains unnecessary to analyze any of the suggested areas as stand-alone
alternatives. In addition to the reasons noted above for not considering additional alternatives, BOEM
notes that resource areas identified by commenters, including Hanna Shoal and Herald Shoal, are
discussed in detail commensurate with the available scientific and traditional knowledge, as well as
the area’s relevance to this lease sale decision. For example, BOEM added additional detail in this
Final Second SEIS pertaining to the significance of Hanna Shoal, including identifying potential
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impacts to the specific species for which Hanna Shoal is most important. Chapter 3 now includes a
more detailed discussion of the various boundaries of Hanna Shoal, and what characteristics each
delineation of the shoal seeks to include. Where relevant, the analysis in Chapter 4 explains how
Scenario activities and oil spills in or around Hanna Shoal could affect resources using the shoal.
Through taking this approach in its analysis, BOEM ensures that sufficient information is presented in
the Second SEIS to inform a decision whether to require additional mitigation specific to any given
area or to vacate certain leases to protect the area. Adding additional alternatives at the lease sale
phase would only result in repetitive analysis.

2.2. Mitigation Measures and Issues ldentified for Analysis
2.2.1. Mitigation Measures

Activities under each Alternative would be subject to a variety of mitigation measures. More detailed
discussion of applicable mitigation measures is available in the 2007 FEIS (Section IL.B).

Discussion of potential mitigation measures, beyond those already required through lease stipulations
or applicable law, is included throughout the Second SEIS, in the resource section for which the
mitigation could reduce impacts. Most pertinent to the analysis of mitigation measures are the binding
and enforceable measures known as lease stipulations, described below. There may be post-lease
mitigation appropriate to consider at future phases when specific exploration and development plans
are submitted.

Lease Stipulations

This Second SEIS analysis for each action alternative takes into account the implementation of seven
lease stipulations listed below. The 2007 FEIS (Section I1.B.3.c(1)) provides the full text of these
stipulations and an analysis of the expected effectiveness of each stipulation at mitigating adverse
effects. All seven of the stipulations are in Appendix D and were selected by the Secretary and
incorporated into the leases resulting from Lease Sale 193 (February 2008). No additional lease
stipulations have been proposed by BOEM to date, although additional stipulations could be
implemented by the Secretary through the Record of Decision. The list of lease stipulations below
remains comprehensive:

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 on Spectacled And Steller’s Eiders from Exploration

Drilling
2.2.2. Issues

Issues related to OCS activities have been identified through many years of scoping for OCS lease
sale evaluations, the 2007 FEIS process, and additional review conducted for the 2011 SEIS. A brief
summary of identified issues related to the analysis of potential oil and gas activities in the Chukchi
Sea is provided below. A comprehensive discussion of issues related to Lease Sale 193 is available in
the 2007 FEIS (Section I1.B.5).

Bowhead Whale

Concerns have been expressed over the impacts that OCS activities may have on the bowhead whale
and their migration patterns.
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Marine Mammals

Concerns have been expressed regarding exploration and development activities and potential impacts
to subsistence harvest of marine mammals.

Water Quality

Issues related to water quality degradation included operational discharges, domestic wastes,
sediment disturbance, and discharges from service vessels.

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.

OCS-Related Support Services, Activities, and Infrastructure

Concerns were expressed over activities related to support of OCS operations including vessel and
helicopter traffic and air emissions.

Sociocultural and Socioeconomic
Concerns include employment impacts, cultural impacts, and population fluctuations.
Western Arctic Herd

There is potential for onshore pipelines and other infrastructure associated with Chukchi Sea OCS
development to impact the Western Arctic (caribou) Herd and subsistence use of the herd.

Environmental Resources

Resources analyzed in the 2007 FEIS were carried forward for analysis within the 2011 SEIS and this
Second SEIS. These resources are listed below. No additional resources were identified for the
analysis of oil and gas exploration, development, and production in this Second SEIS:

e Water Quality

e Air Quality

e Lower Trophic Level Organisms

¢ Fish Resources

o Essential Fish Habitat

e Threatened and Endangered Species

e Marine and Coastal Birds

e Marine Mammals

o Terrestrial Mammals

e Vegetation and Wetlands

e Economy

e Subsistence

e Sociocultural Systems

e Archaeological Resources
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2.2.3. Issues Considered But Not Analyzed

The 2007 FEIS (Section I1.B.5.b) provides a discussion of issues considered but not carried forward
for further analysis. All comments received in response to the Call for Information and Notice of
Intent to Prepare an EIS, as well as those received during public scoping meetings, are part of the
record of information used in developing the 2007 FEIS, and were summarized and made available to
the decision-makers during the deliberation process. Several issues raised during scoping for the
2007 FEIS were not considered for detailed study in the EIS, because they were outside of the scope
of the EIS and did not affect the environmental analyses. These issues include administrative, policy,
or process issues, as seen below. No additional public scoping was conducted during preparation of
the 2011 SEIS or this Second SEIS process; however, BOEM did consider issues raised within
responses to the Call for Information and Nominations for Lease Sale 237 and the public comment
process of this Second SEIS process.

Gas Transportation Strategies

BOEM has considered and excluded the issues below from detailed analysis in this Second SEIS. The
2010 remand order by the U.S. District Court for the District of Alaska required BOEMRE to analyze
the environmental impact of Chukchi Sea natural gas development. To determine an appropriate gas
development and production scenario for the Lease Sale 193 Final Second SEIS, BOEM considered
and rejected three possible gas export strategies for the Chukchi Sea OCS based on current
understanding of the geologic, engineering, economic, and political issues.

At present, 35 Tcf of natural gas are stranded on the North Slope of Alaska because there is no
transportation system to get the gas to market. Various projects have been put forth and studied since
Trans-Alaska Pipeline (TAPS) was brought on line in 1977. However, low product prices, high
capital costs, and legal and regulatory hurdles have prevented any project from being built. Gas
production from the Chukchi Sea would be more economically favorable if there were an existing gas
transportation system from the North Slope to market which could be utilized. Below are the three
alternatives for gas transportation which were considered but not analyzed.

Onshore Natural Gas Pipelines.

Pipelines are the most cost-effective way to transport large volumes of oil or gas to market if overland
routes are feasible. The natural gas transportation strategy in the 2011 SEIS utilized a series of
pipelines to be built from the Chukchi Sea development to shore-based facilities, connecting to an
onshore pipeline which would cross NPR-A to Prudhoe Bay.

The oil produced from offshore State of Alaska leases and Federal OCS leases in the Beaufort Sea are
transported from wellhead to shore using subsea pipelines. More than 28 million barrels (MMbbl) of
oil from Federal leases in the Northstar Unit have been transported this way since 2001. This oil is
then fed into the TAPS and not into tankers. Tankers are not used until the oil is carried by TAPS to
Valdez, where it is loaded onto tankers in Prince William Sound, an area which is not prone to the
same ice and other harsh conditions as the Chukchi and Bering Seas.

Pipeline to Canada for further shipment to the Chicago, Illinois Hub.

The most promising proposed project in 2011 was an onshore gas pipeline from Prudhoe Bay through
Alaska and into Canada, from where gas could be shipped to the Chicago, Illinois hub. Because of
low natural gas prices and numerous regulatory hurdles this project faced, this idea is not considered
to be a reasonable possibility.

Pipeline to south central Alaska for filtration and compression into LNG from Alaska

As of January 2015, the State of Alaska appears to be supporting an onshore gas pipeline from
Prudhoe Bay to either the Cook Inlet area or the Valdez area. Gas would then be compressed into
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LNG and shipped to market in LNG tankers. Over the last three decades, there have been numerous
proposed projects, a substantial amount of money spent on studies, and some actual environmental
work performed, but none have resulted in a viable, funded project. Sustained low long-term gas
prices, along with very expensive infrastructure requirements (pipelines, gas conditioning facility,
LNG facilities, LNG tankers) generally make Alaska North Slope gas development economically
infeasible.

LNG Shipping Directly from the Chukchi Sea Onshore

In addition to pipelines, natural gas may be converted to Liquefied Natural Gas (LNG) and shipped to
its destination in special tanker vessels. This is a second possible means to export gas from the
Chukchi Sea OCS, using a pipeline to transport gas to a nearby onshore facility, where it would be
converted to LNG and loaded on tankers for export. This scenario would require expensive
infrastructure, including pipelines, a large processing facility, a marine loading terminal, and a fleet of
LNG tankers capable of Arctic service, with the entire cost to be borne by this project. Numerous
feasibility and environmental issues would be present for each of these components in the LNG
delivery chain. Marine transportation in the Arctic is restricted by sea-ice conditions that could inhibit
tanker loadings and transits for 6 months of the year. No LNG ships have been built to handle the
severe ice conditions common in the Chukchi Sea. Nearshore areas are relatively shallow, and water
depth could limit the size of LNG ships.

LNG Shipping directly from the Chukchi Sea OCS

A third strategy for gas development involves offshore processing, storage and loading to marine
tankers for export. As with the onshore LNG processing scenario, an offshore-processing scenario
would require expensive infrastructure, including pipelines, a large processing facility, a marine
loading terminal, and a fleet of LNG tankers capable of Arctic service, with the entire cost to be borne
by a single project. Other than issues with shallow water, the same feasibility, economic, and
environmental issues would be present for this scenario as for the onshore processing plan.

Direct Tankering of LNG and Oil from the Chukchi Sea

Stipulation No. 3, Transportation of Hydrocarbons, in the lease instruments resulting from Lease
Sale 193, specifies the conditions under which BOEM can require the transportation of hydrocarbons
via pipelines. However, because Stipulation No. 3 does not expressly exclude other means of
transportation, BOEM also revisited the question of how lessees would convey produced LNG or oil
to market when it created a new Exploration and Development Scenario for this Second SEIS. Once
again, BOEM concluded that direct tankering of LNG or oil from OCS Chukchi Sea development
platforms is not a viable strategy; the only viable strategy is to convey produced gas or oil via
pipeline.

There is no precedent for direct tankering of LNG or oil from locations featuring the ice conditions
which characterize the leased area in the Chukchi Sea. While it is acknowledged that ice-hardened oil
tankers are used or proposed to transport oil on a year-round basis in the Barents Sea and the Kara
Sea, respectively, these areas are more protected from incursions of multi-year ice floes and/or have
much less multi-year ice overall due to the warming effect of the Gulf Stream, and thus do not
experience the same level of ice hazard as the Chukchi Sea. The Prirazlomnoye development, located
in the eastern Barents Sea, uses small ice-class oil tankers, assisted by icebreakers, to shuttle oil to the
Belokamenka floating platform located in ice-free waters in the western Barents Sea. The
Prirazlomnoye development is located in just over 60 feet (18 m) of water and is located less than

40 miles (64 km) from the coast compared with Chukchi leases, which are in waters greater than

100 feet (30 m) in depth and more than 60 miles (97 km) offshore. The shuttle tankers used in the
Prirazlomnoye development transport oil to the ice-free Belokamenka floating platform that is a little
less than 700 miles (1,127 km) away. The closest ice-free area to the Chukchi Sea would be
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somewhere south of the Aleutians and would be nearly twice that distance. The location of the
Prirazlomnoye development is much better shielded from multi-year ice than the Chukchi Sea and
also has less severe ice conditions.

For tankering of LNG or oil to be attempted, ice-hardened tankers would be required in the Chukchi
Sea. To be compliant with the Jones Act, the tankers would have to be constructed in the U.S. No ice-
hardened tankers have ever been built in the U.S, and the U.S. shipbuilding industry has little
experience with icebreakers in general. Even if an exception to the Jones Act were granted (or the
substantial penalties for non-compliance were paid), the logistics of navigating the Bering and
Chukchi Seas is formidable. Loading LNG or oil onto tankers at an OCS loading facility in the
Chukchi Sea in winter ice conditions would likely require the continuous presence of very large,
heavy-duty icebreakers. It is difficult to envision how this system would be viable given continual
issues with weather, ice, and/or human error, any one of which could render conditions unsafe for
LNG or oil loading. It is noted that, since acquiring their leases in 2008, industry has encountered
challenges conducting seismic activities and exploration drilling activities, even in the summer
seasons, due to lingering heavy multi-year ice over large portions of the leased area and surrounding
areas. Year-round direct tankering would entail a host of new challenges. These past experiences
would presumably discourage the use of vessels in such conditions where a proven alternative method
— pipelines — is available.

While most scientists agree that the Arctic will have less multi-year ice in the future, the timeframe
for these changes is not precisely defined, and it is usually discussed in terms of multiple decades or
even over the next century. It is also unknown which specific areas of the Arctic will have less ice
cover, especially given the variable impact of wind on the reduced ice environment. Based upon
BOEM’s understanding of the economics of oil development, there is insufficient certainty to support
the assumptions about future ice conditions in the leased area that would be required to justify a
multi-billion dollar business decision to pursue tankering.

It is assumed that, at minimum, 5 to 10 years of continuous, significantly reduced multi-year ice, in a
particular area, would be required before companies would seriously consider tankering systems for
transporting oil from the Chukchi Sea. Those conditions have not been in place for even one year
since the lease sale. It therefore seems highly unlikely that a company would choose direct tankering
over a pipeline for at least the next 20 years or so. Under the exploration and development scenario
developed for Lease Sale 193, development of leases, including pipeline construction, would
commence in Years 6-10. Considering this, and the fact that the leases in question are not issued for
indefinite periods of time, it is not reasonable to believe that the Lease Sale 193 lessees would seek to
transport oil or gas produced from these leases by tanker. The initial decision to use pipelines and the
resulting infrastructure would then strongly influence the economics of production strategies for
subsequent development assessed in this Second SEIS, including the cumulative case. Barring some
unusual situation, industry is not likely to change transportation methods after constructing a pipeline
infrastructure.

Additional Issues Associated with Tankering Oil Directly from the Chukchi Sea

The risks of inaccurately predicting when the ice will be at a reduced level for long-term purposes in
a specific location are high. Having even one winter with a shutdown of a month in the life of an oil
development and production project would likely result in catastrophic economic and technical
consequences for the project. For example, shutting down production likely would cause serious
damage to the reservoir, thus reducing ultimate oil recovery. The oil in gathering pipelines between
platforms and subsea templates would solidify, rendering them useless. These pipelines are not
designed to be shut down (except for short periods of time) because of this issue. Remediating or
replacing these gathering pipelines would be very expensive and time-consuming. This would disrupt
all oil delivery aspects of the Chukchi Sea developments, including the tankers and refineries that
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have long-term contracts to purchase the produced oil. Restarting all of these facilities would also be
expensive and time-consuming. The company’s revenue stream from this project would stop abruptly,
calling into question the long-term viability of the project.

BOEM also has a regulatory responsibility to conserve resources. Since a shutdown of the facility for
a month or longer would negatively impact the ultimate recovery of oil, direct tankering may not be
approved as a means of transport due to the potential negative impact of a shutdown event on ultimate
oil and gas recovery.

Overall, the risks associated with direct tankering LNG or oil from the leased area remain too high for
direct tankering to be considered a viable strategy, especially when a more proven strategy (i.e.,
pipelines) exists.

Using ice hardened shuttle tankers in the Chukchi Sea for primary transportation of oil has all of the
problems listed above with direct tankering. In addition, the cost to build and operate another massive
facility to offload oil from the shuttle tankers, store the oil in tanks, and then reload the oil into
normal tankers would greatly burden the economic viability of any development.

The community of Wainwright wants natural gas produced from the Chukchi
Sea OCS to be made available to the community for power generation.

This issue is beyond the scope of the current analysis. A contract between two parties (the gas
producer and Wainwright) cannot be required pursuant to OCSLA nor enforced by the Federal
Government.

2.3. Exploration and Development Scenario

This section describes the Lease Sale 193 exploration, development, production, and
decommissioning scenario (Scenario) that provides the foundation for the environmental effects
analysis of this Second SEIS. The Scenario (Section 2.3.5) describes the types of oil and gas activities
that could occur as a result of the Proposed Action, and provides an estimate of the timing, frequency,
and duration of these activities. The Scenario establishes a basis for the analysis of potential direct,
indirect, and cumulative environmental impacts.

The Scenario is described within a larger context of BOEM’s resource assessment and scenario
development processes, expected oil and gas development strategies, historical trends, and other
pertinent topics. The discussion in this section illustrates a multi-step process whereby BOEM
progresses from broad estimates of how much oil and gas resources may exist in a Planning Area to
more specific estimates of how much of these resources could potentially be produced as a result of a
given lease sale within that area. This discussion also highlights how the unique circumstances of the
Lease Sale 193 Second SEIS — prepared after Lease Sale 193 has been held — enables BOEM to
create a more focused exploration, development, production, and decommissioning scenario than is
normally possible.

2.3.1. Resource Assessments

The Department of the Interior conducts resource assessments for all Planning Areas of the OCS.
These assessments help the United States Department of the Interior (USDOI) to identify areas of the
OCS that are most promising for oil and gas development, thus furthering its larger mandate under the
OCSLA to make the oil and gas resources of the OCS available for expeditious and orderly
development. The most recent assessment was completed in 2011 (see
http://www.boem.gov/national-assessment-of-oil-and-gas-resources-2011/) (USDOI, BOEM, 2011a).

In these assessments, BOEM estimates two values:

e Undiscovered Technically Recoverable Resources (UTRR)
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e Undiscovered Economically Recoverable Resources (UERR)

UTRR refers to quantities of hydrocarbon resources expected to be present in undiscovered oil and
gas pools within a petroleum exploration play using conventional technology and exploration and
development efficiency available or reasonably foreseeable at the time of the assessment (a pool is a
discovered accumulation of hydrocarbons, generally within a single stratigraphic interval; a play is a
group of pools that share a common history of hydrocarbon generation, migration, reservoir
development, and entrapment). UTRR represents resources in undiscovered accumulations producible
with conventional recovery techniques. The UTRR speaks more to the basic question, “How much oil
and gas is in the ground?” (see http://www.boem.gov/national-assessment-history). UTRR is
estimated without regard to constraints such as:

e Limitations on access to the entire Planning Area
o Difficulty/impossibility of drilling every prospect in the Planning Area
e [ogistical constraints on drilling

e Economic constraints

No explicit consideration of economic constraints or viability is used in the estimation of UTRR
resources. In the 2011 National Assessment, BOEM estimated a mean UTRR of 15.4 Bbbl for all 29
petroleum exploration plays in the Chukchi Sea Planning Area.

By contrast, UERR refers to that portion of the UTRR that could be explored, developed, and
commercially produced at given cost and price considerations using present or reasonably foreseeable
technology. In other words, UERR imposes certain economic constraints on the UTRR estimate and
speaks to the question, “How much of this oil and gas could be worth producing?”” The estimates of
economically recoverable resources are presented as a range of resource values corresponding to
different resource prices (see http://www.boem.gov/national-assessment-history). The UERR estimate
accounts for certain basic factors affecting revenue (i.e. future price of oil, markets, tariffs, etc.) as
well as projected costs of OCS exploration, development and production, and decommissioning.

In all other respects, UERR is estimated using the same very broad assumptions as UTRR:

o Unlimited access to all areas within the Planning Area
e Dirilling of all prospects within the Planning Area
o No constraints on drilling

Like UTRR, the UERR estimate does not account for other important limiting factors such as
regulatory restrictions and delays, litigation, logistical issues, infrastructure limitations, limited
drilling seasons, and financial factors such as competing global opportunities for industry investment.
For the 2011 National Assessment, BOEM estimated a mean UERR of 11.5 Bbbl for all 29 plays in
the Chukchi Sea Planning Area (assuming a starting price of $110/bbl).

Overall, UTRR and UERR provide a broad overview of the potential resource endowments of
Planning Areas to help inform certain programmatic decisions concerning whether to offer an area for
lease. However, neither UTRR nor UERR provides an estimate of how much oil and gas would be
developed and produced from an individual lease sale. Broad programmatic resource assessments
serve a fundamentally different purpose than individual development scenarios described later in this
section, and are predicated on fundamentally different assumptions and methodologies. Figure 2-1
illustrates how estimates become increasingly focused as the agency moves from Planning Area-wide
resource assessments to sale-specific exploration and development scenarios.

Only a small portion of a Planning Area’s economically recoverable resources can realistically be
developed and produced from a given lease sale. Limiting factors include:
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o Not all portions of the Planning Area are necessarily offered for lease
o Not all tracts offered for lease receive bids

o Not all bids are accepted

o Not all tracts leased are likely to be explored

e Not all exploration is successful

e Not all discoveries are likely to be developed and produced

e Not all resources in developed pools are likely to be produced

As the following subsection describes, the level of o0il and gas activities that may result from a lease
sale is also influenced by the characteristics of the area offered for lease.

Chukchi Frontier Basin
Petroleum Resource Pyramid

ALL POTENTIAL PROSPECTS
~8,500 EE
SCD

5
UTRR = 1,400 POOLS = §l4§>"
15.380 Bbbls T e

CUMULATIVE SCENARIO
(ANCHORS & SATELLITES

~ 2-6 POOLS =~ 6.4 Bbbls)

LEASE SALE 193
~ 1T ANCHOR & 1
SATELLITE ~ 4.3
Bbbls

Planning Area
Level Estimates

Lease Sale Level
Estimates

Figure 2-1. Refining Resource Assessment Estimates. Based on a UERR of $110 per bbl, the inverted
“pyramid” illustrates how BOEM refines broader regional resource assessment estimates (entire Planning
Area) down to exploration-and-development scenario level estimates (individual lease sale). The cumulative
scenario represents leases from Lease Sale 193 and reasonably foreseeable future lease sales in the area.

2.3.2. Frontier Areas

Oil and gas exploration, development, and production activities proceed quite differently in mature
areas versus frontier areas. Mature areas are characterized by a history of development and
production, existing infrastructure, lower costs of doing business, and established access to market. In
contrast, frontier areas are characterized by their remoteness, high costs of doing business, lack or
scarcity of existing infrastructure, and lack of production data to inform forecasts of future activity. It
is extremely costly to develop the infrastructure required to extract frontier area resources from the
ground and transport them to market. Successful development and production of resources from
frontier areas is therefore contingent upon successful exploration of an “anchor field” — a large
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discovery in the course of pioneering exploration that justifies the substantial capital investments
required for an initial commercial petroleum development. Absent discovery of an anchor field, zero
development and production would occur.

History on the Alaska OCS—a typical frontier area that is remote, costly, and relatively lacking in
infrastructure for oil and gas development—illustrates the difficulties inherent in successfully
developing and producing resources in such a region. Several once-promising OCS Planning Areas
(Table 2-1) were eventually dismissed from future leasing plans after multiple unsuccessful attempts
to discover an anchor field. Despite strong interest in leasing and considerable efforts to drill
exploration wells, no oil was produced from these Planning Areas.

Table 2-1.  History of Exploration Drilling on Once-Promising Alaska OCS Planning Areas.

OCS Planning Area Number of Quantity of Oil
offshore Alaska Exploration Wells Discovered
Gulf of Alaska 12 0 Bbbl
Saint George Basin 10 0 Bbbl
Norton Basin 6 0 Bbbl
Navarin Basin 8 0 Bbbl

Lease Sale 193 offered blocks within the Chukchi Sea OCS Planning Area, an area in which, to date,
oil and gas exploration has been similarly unsuccessful. In 1988 and 1991, MMS, (predecessor to
BOEM) held Chukchi Sea OCS Oil and Gas Lease Sales 109 and 126, respectively. In these sales,
industry spent $485 million acquiring 378 leases on the most promising prospects of the Chukchi Sea.
Five exploration wells were drilled, testing the five largest prospects on the leased tracts. No
significant accumulations of oil were found, and only one well indicated a significant (yet sub-
economic) accumulation of natural gas. No commercial fields or reserves resulted from these leases,
which were ultimately relinquished or expired.

Development Trends

In the event that an anchor field is discovered in a frontier area, any ensuing oil and gas development
and production would be expected to proceed incrementally. Many lease sales and many years are
generally required to produce a significant portion of an area’s oil and gas endowment. Take, for
instance, the Gulf of Mexico OCS. The first field there was discovered in 1947. Since that time,
approximately 87% of discovered oil and gas resources have been produced. Achieving this level of
production has required an additional 67 years and 109 lease sales, despite the logistical advantages
that were afforded by nearby infrastructure associated with development onshore and in state waters.
Comparable infrastructure is lacking in and around the Chukchi Sea.

A closer analogue is provided by the Prudhoe Bay field along the eastern portion of the North Slope
of Alaska. This extremely large discovery functioned as an anchor field, justifying the construction of
the considerable infrastructure — most notably the 800 mi (1,287 km) TAPS — required to bring
previously stranded oil to market. The Prudhoe Bay field was discovered in 1968 after 10 years of
industry exploration of State of Alaska lands along the Arctic coast. Nine more years passed before
the first oil was delivered through TAPS. As of today, approximately 17 Bbbl have been produced
from the North Slope region. This level of production has resulted from 73 lease sales.

As a frontier area, the Chukchi Sea OCS would likely require similar timeframes and a multitude of
lease sales to achieve a similar level of development and production. Section 2.3.5 describes activities
that could occur as a result of Lease Sale 193 and other reasonably foreseeable lease sales in the
Chukchi Sea.
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2.3.3. Development Scenarios

Scenarios are conceptual views of the future and represent possible, though not necessarily probable,
sets of activities. The timing of exploration and development activities, along with the volume of
petroleum ultimately produced as a result of a Proposed Action, is impossible to predict with
certainty. Within the Scenario, BOEM provides an estimate of what may occur by using best
available methodologies based on the best available information as interpreted by the best
professional judgment of its experts in the fields of geology, petroleum engineering, and economics.

This Scenario is necessarily predicated on many assumptions about what oil and gas activities may or
may not occur over the course of the coming decades. Major assumptions are identified and explained
in the subsections below. When confronted with a choice between competing reasonable assumptions,
BOEM selected the assumption which contributed to the highest estimate of potential of oil and gas
activities that could occur from the Proposed Action. In this manner, BOEM seeks to ensure that it
considers the full range of likely production if oil production were to occur, that actual activities do
not exceed the level described in the Scenario, and thus that all reasonably foreseeable environmental
impacts are analyzed in this Second SEIS.

2.3.4. Lease Sale 193

Most of the Chukchi Sea Planning Area’s 11,472 blocks were not leased as a result of Lease Sale 193.
In the 2007-2012 Five-Year Program, the Secretary excluded a corridor from the Planning Area that
stretched approximately 25 miles (40 km) from the northern shore of Alaska. This action removed
more than 5,000 of the 11,472 blocks in the Planning Area from consideration for leasing. Then, in
the Final Notice of Sale for Chukchi Sea OCS Oil and Gas Lease Sale 193, additional blocks along
the coastward edge of the remaining lease sale area were removed from consideration. This additional
deferral area was consistent with the deferral area proposed as “Corridor II” under Alternative IV in
the 2007 FEIS. Thus, when Lease Sale 193 was held in February 2008, roughly 5,350 blocks were
offered for leasing — less than half of the Planning Area.

The majority of blocks included within the lease sale area received no bids. BOEM accepted high
bids on 487 blocks, which is fewer than 5% of the blocks in the Planning Area. Many of these blocks
had been previously leased during the Lease Sale 109 process. In total, twenty-five of the twenty-nine
exploration plays within the Chukchi Sea OCS Planning Area were either excluded from the lease
sale area or did not attract bids during the lease sale. From the 2011 resource assessment and at a
starting oil price of $110/bbl, these unleased plays contain 26% of the UTRR of the Chukchi Sea
Planning Area and 34% of its UERR.

Because holding a valid lease is a prerequisite to drilling on a given block, Lease Sale 193 cannot lead
to any oil and gas exploration, drilling, development, or production of resources underlying the nearly
11,000 unleased blocks in the Chukchi Sea.

In developing this Second SEIS, BOEM estimated the level of exploration, development, production,
and decommissioning activities that reasonably could occur from the 487 leases issued during Lease
Sale 193. BOEM developed the Scenario by using the best available methodology and applying best
professional judgment to the best available information, which here includes knowledge of individual
geologic prospects, data on prospect size and risk, the realities of infrastructure constraints, timing
considerations such as finite primary lease terms and length of drilling seasons, and information on
development costs. The unique circumstances surrounding this SEIS process also enabled BOEM to
consider an additional type of valuable information — actual bidding data and results from Lease Sale
193 — not generally available in a lease sale EIS. The availability of this data provided better
information on the actual prospects of interest and also enabled BOEM to use a more refined model to
estimate different development outcomes and their likelihood.
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Based on a calculated chance of drilling success of less than 20% and the history of drilling in the
Chukchi Sea OCS, BOEM determined that zero production remains the most likely outcome from
Lease Sale 193. However, assuming that development does occur, BOEM determined that one anchor
field plus one satellite field could potentially be developed from Lease Sale 193 leases. A more
detailed discussion of the methodology employed to reach these estimates is contained in

Appendix B.

Using data from the existing leased prospects to more accurately develop the proxy fields analyzed
here !, BOEM estimated the anchor field could contain 2.9 Bbbl of recoverable oil, and the satellite
field could contain 1.4 Bbbl of recoverable oil. Development of these fields would entail the drilling
of 465 oil producing wells, 93 service wells, and installation of 8 platforms. The modeled anchor field
and even the satellite field are larger than any field in the Gulf of Mexico OCS. The size of this
Scenario represents an extreme “high case” of oil and gas activities from the Proposed Action. The
discussion below explains how this Scenario would unfold over the course of several decades.

Additional development and production from Lease Sale 193 leases is not reasonably foreseeable
given real world constraints such as:

o Finite lease terms (the analysis assumes the full 10 year primary term for the purpose of this
analysis, despite the fact that roughly five of these years have passed). The leases have been
under a suspension of operations twice that extended the lease term. OCSLA sets a primary
lease term for five years; however, the Secretary can extend to up to ten years if the Secretary
finds that such longer period is necessary to encourage exploration and development in areas
because of unusually deep water or other unusually adverse conditions. Further, BSEE
regulations at 30 CFR 250.180(a)2 specify that a lease may be extended beyond its primary term
by drilling, well-reworking, or production in paying quantities.

o Short drilling seasons (lessees drill in open water, which exists for roughly four to six months
per year in the Chukchi Sea).

o Limited availability of suitable drilling rigs (only a few rigs worldwide are suitable now for
drilling in Chukchi Sea conditions).

e Other infrastructure requirements (i.e. the capital, materials, machinery, vessels, qualified
personnel, etc. required to pursue development of this scale in a frontier area; available capacity
of the Trans-Alaska Pipeline System).

¢ Engineering challenges and expense associated with producing hydrocarbons and transporting
them to market from a frontier area.

2.3.5. Second SEIS Exploration and Development Scenario

This is the description of the scenario for oil and natural gas exploration and development activities
on the blocks leased in Sale 193 (Scenario). Scenarios are conceptual views of the future and
represent possible, though not necessarily probable, sets of activities. The analysis for this Scenario is
unusual because Lease Sale 193 has already occurred. With this knowledge, BOEM has projected
potential development based upon the post-sale analysis of tracts that received bids. Because the
Chukchi Sea OCS is a frontier area with minimal exploration and no current development, the

" The development scenarios for Lease Sale 193 and beyond are not based upon abstract oil pools forecast
from the statistics of the resource assessment method. Rather, the development scenarios presented here are
grounded in the potential undiscovered resource volumes of real prospects that are well-imaged in seismic data,
that received significant industry bids in Lease Sale 193, and that are judged by BOEM and industry
geoscientists to represent outstanding candidates for future large discoveries. All of the four prospects in the
development-scenario portfolio share these positive geological attributes and are sufficiently near to one another
to benefit from satellite-to-anchor hub relationships.
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Scenario is based on professional judgment and the characteristics of analogous onshore
developments. This Scenario is one possible outcome of a discovery and subsequent development of
two prospects (geologic features with the potential for trapping and accumulating hydrocarbons).

There are four phases in this Scenario:

e Exploration
e Development
e Production

e Decommissioning

Three lease sales offered Chukchi Sea leases prior to Lease Sale 193 (Chukchi Sea Lease Sales 109
(1988) and 126 (1991), and Beaufort Sea Lease Sale 97 (1988)), and five exploration wells were
drilled between 1989 and 1991 (Table 2-2). The wells tested five large prospects, but did not find
commercial volumes of oil. Operators either relinquished their leases or allowed them to expire.
Using the past to predict future activity in the Chukchi Sea OCS, operators would likely purchase
some leases, drill a few failed exploration wells, and relinquish the leases. Several other Alaska OCS
Planning Areas have followed this pattern. However, for the purpose of this analysis, it is assumed
that exploration would be successful and two prospects would be developed and produced.

Table 2-2.  Historic Exploration and Development Wells in the Alaska OCS Planning Area.
Alaska O:S Planning Exploration Wells Development
rea Wells
Chukchi Sea 5 0
Gulf of Alaska 12 0
Kodiak 0 0
Cook Inlet 13 0
Saint George Basin 10 0
North Aleutian Basin 0 0
Norton Basin 6 0
Navarin Basin 8 0
Beaufort Sea 30 7
Total 84 7

BOEM’s 2011 Resource Assessment estimates that the Chukchi Sea OCS potentially contains
significant concentrations of naturally-occurring hydrocarbons that can conceivably be discovered
and recovered. The report estimates that the Chukchi Sea OCS contains a mean UTRR of 15.4 billion
Bbbl and 76.8 Tcf of gas. These volumes could conceivably be discovered and produced with
conventional industry technology. Resource estimates are based on seismic data, information obtained
from the five exploration wells, and extrapolation of geologic trends from existing onshore fields
hundreds of miles away. As previously noted, the UTRRs do not take into consideration any limiting
economic or logistical factors. BOEM also estimates UERR at different price levels. In BOEM’s
latest Resource Assessment, at a $110 per barrel oil price, 11.5 Bbbl of oil (75% of the UTRR) in the
Planning Area could be economic to develop, if discovered.

Even high quality seismic data can only indicate possible sites to explore. Seismic data must be
interpreted by experienced geoscientists. As with all human interpretation, results are variable; even
experienced interpreters may get different results from the same data set. The best seismic data and
interpretation cannot indicate whether a reservoir contains hydrocarbons, much less whether it would
be economic to produce. Seismic data does not indicate rock properties that determine how fluids will
flow or properties of the fluids themselves. Only well drilling and testing can provide this
information.
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Prospects

As discussed in Section 2.3.2, development in a frontier area would likely start with a relatively large
prospect to support the cost of initial infrastructure and to offer enough potential reward to make an
operator decide to take the financial risk of development. Once this first anchor prospect is proven
economic, a smaller nearby prospect could be added to capitalize on some of the existing
infrastructure, such as pipelines, processing equipment, and shore-based plants.

In this Scenario, a large prospect, Anchor A, and a smaller satellite prospect, A-2, are discovered,
developed, and produced from Sale 193 leases. Their combined potential oil and condensate are

4.3 Bbbl, which is 37% of the estimated UERR in the entire Chukchi Sea OCS at $110/bbl of oil
(USDOI, BOEM, 2011a). Producing this volume of oil and its associated natural gas would require
eight platforms of a new Arctic-class design and drilling 589 wells (exploration, delineation,
production, and service.) The time from exploration to final production is 74 years. Table 2-3 shows
the Scenario schedule. More detail regarding the Scenario development and methodology is provided
in Appendix B.

The schedule is deliberately compressed to provide analysts with a maximum possible level of
activity on which to base their impact analyses. It also assumes that there are no construction delays
for platforms, regulatory delays of any kind, or delays for litigation. BOEM assumes immediate
commitment from the operator(s) after a successful exploration program, with no funding delays, and
that all operators coordinate and cooperate successfully.

Table 2-3.  Exploration and Development Scenario Schedule for Anchor A and Satellite A-2.

Activity Beginning Year Ending Year Total Years
Perform Marine Seismic Surveys 1 25 25
Perform Geohazard Surveys 1 28 28
Perform Geotechnical Surveys 1 28 28
Drill Exploration and Delineation Wells 3 22 20
Install Onshore Oil Pipeline 6 9 4
Install Offshore Oil Pipelines 6 30 25
Install Platforms 10 30 21
Drill Production and Service Wells 10 34 25
Oil Production 10 53 44
Install Onshore Gas Pipeline 27 31 4
Install Offshore Gas Pipelines 27 50 24
Gas Production 31 74 44

Scenario Schedule
Exploration Activities

Marine Seismic Surveys. Before exploration drilling occurs on leases, companies would conduct
deep penetration seismic surveys to search for and define the prospective areas that could contain
hydrocarbon deposits. Companies would generally conduct two-dimensional (2D) or three-
dimensional (3D) geophysical seismic surveys to identify areas of interest. 2D deep penetration
seismic surveying techniques are used to provide broad-scale information over a relatively large area
and are mostly used for pre-lease exploration or to provide geologic information. 3D deep penetration
seismic surveys are conducted on a closely spaced grid pattern that provides a more detailed image of
the prospect which is used to select the proposed drilling locations.

BOEM’s Scenario assumes that seven marine seismic surveys would be conducted as a direct result
of Lease Sale 193 during the first 25 years of the Scenario. These seven marine surveys only occur
because this lease sale was held. The typical marine seismic survey would be conducted during the
open-water season from July 1* into November.
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Airguns are generally the acoustic (sound) source for marine seismic surveys. An outgoing sound
signal is created by releasing a high-pressure air pulse from the airguns into the water to produce an
air-filled cavity (a bubble) that expands and contracts. The size of individual airguns could range
from tens to several hundred cubic inches (in’). A group of airguns is usually deployed in an array to
produce a more downward-focused sound signal. Airgun array volumes for marine seismic surveys
are expected to range from 1,800-4,500 in’, (29.5 liters (L)) but may range up to 6,000 in* (98 L). The
airguns are fired at short, regular intervals, so the arrays emit pulsed rather than continuous sound.
While most of the energy is focused downward and the short duration of each pulse limits the total
energy into the water column, the sound can propagate horizontally for several km (Greene and
Richardson, 1988; Hall et al., 1994). Marine 3D seismic surveys vary from typical 2D seismic
surveys, because the survey lines are more closely spaced and are more concentrated in a particular
area. The specifications of a 3D seismic survey depend on client needs, the subsurface geology, water
depth, and geological target. A 3D source array generally consists of two to three subarrays of six to
nine airguns each. Source-array size can be varied during the seismic survey to optimize the
resolution of the geophysical data collected at any particular site. The energy output of the array is
determined more by the number of guns than by the total array volume (Fontana, 2003, pers.
Communication, as cited in 2007 FEIS (page I11-26.). Vessels usually tow up to three source arrays,
depending on the survey-design specifications. Most operations use a single source vessel; however,
in a few instances, more than one source vessel is used. The vessels conducting these seismic surveys
generally are 70-90 m (230-295 ft) long.

The sound-source level (zero-to-peak) associated with typical 3D seismic surveys ranges between 233
and 240 decibels (dB) re 1 microPascal (uPa) at 1 m (dB re 1 pPa at 1 m) (root mean squared (rms).
Marine 3D seismic surveys are generally acquired at vessel speeds of 4.5 knots (kn) (8.3 km/hour). A
source array is activated approximately every 10-15 seconds, depending on vessel speed. The timing
between outgoing sound signals may vary for different surveys to achieve the desired “shot point”
spacing to meet the geological objectives of the survey; spacing is generally either 25 or 37.5 m (82
or 123 ft).

The sound receivers could include multiple (4-16) streamer-receiver cables towed behind the source
array. Streamer cables contain numerous hydrophone elements at fixed distances within each cable.
Each streamer could be 3-8 km (1.9-5 mi) long with an overall array width of up to 1,500 m (4,921 ft)
between outermost streamer cables. Biodegradable liquid paraffin is used to fill the streamer and
provide buoyancy. Solid/gel streamer cables are also used.

The wide extent of this towed equipment limits both the turning speed and the area a vessel covers
with a single pass over a geologic target. It is, therefore, common practice to acquire data using an
offset racetrack pattern, whereby each acquisition line is several km away from and traversed in the
opposite direction of the track line just completed. Acquiring a single track line may take several
hours, depending on the size of the survey area. The vessel then takes 2-3 hours to turn around at the
end of the track line and starts acquiring data along the next track line. Adjacent transit lines for a
modern 3D seismic survey generally are spaced several hundred meters apart and are parallel to each
other across the survey area. Seismic surveys are conducted day and night when ocean conditions are
favorable, and one survey effort may continue for weeks or months, depending on the size of the
survey. Data-acquisition is affected by number of streamer cables towed by the survey vessel and by
weather/ice conditions. Generally, data are only collected between 25% and 30% of the time (or 6-8
hours a day) because of equipment or weather problems. In addition to downtime due to weather, sea
conditions, turning between lines, and equipment maintenance, seismic surveys could be suspended
for biological reasons (proximity to protected species). Individual seismic surveys could require 60-
90 days to cover a 200 square mile (mi?) (518 km?) area.

Marine 2D seismic surveys use similar geophysical-survey techniques as 3D seismic surveys, but
both the mode of operation and general vessel type used are different. The 2D seismic surveys
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provide a less-detailed subsurface image because the survey lines are spaced farther apart, for
coverage of wider areas to image geologic structure on more of a regional basis. Large prospects are
easily identified on 2D seismic data, but detailed images of the prospective areas within a prospect
can only be seen using 3D data. The 2D seismic-survey vessels generally are smaller than modern
3D-seismic survey vessels, although larger 3D survey vessels are able to conduct 2D surveys. The 2D
seismic-sound source array generally consists of three or more arrays of six to eight airguns each,
equivalent to the arrays used for 3D surveys. The sound-source level (zero-to-peak) associated with
2D marine seismic surveys are the same as 3D marine seismic surveys (233-240 dB re 1 pPa at 1 m).
Generally, a single hydrophone streamer cable approximately 8-12 km (5-7.5 mi) long is towed
behind the survey vessel. The 2D seismic surveys acquire data along single track lines that are spread
more widely apart (usually several miles) than are track lines for 3D seismic surveys (usually several
hundred meters).

Marine seismic vessels are designed to operate for weeks without refueling or resupply. A support
vessel is generally used for safety considerations, general support, maintenance, and resupply of the
main vessel, but it would not be directly involved with the collection of seismic data.

Marine seismic surveys require a largely ice-free environment to allow effective operation and
maneuvering of the airgun arrays and long streamers. One exception to the need for a largely ice-free
environment is the in-ice seismic survey. These seismic surveys use a specialized survey vessel with a
special fitting that allows the streamer to be towed below the ice. These surveys require an icebreaker
to clear a path through the ice for the survey vessel to follow. In-ice surveys could occur as late as late
December, when the thickness of the ice becomes an issue. In the Arctic, the timing and areas of
seismic surveys are often dictated by ice conditions.

The data-acquisition season in the Chukchi Sea OCS could start sometime in July (migration
restriction) and end sometime in early November (for standard open-water seismic surveys) or in late
December (for in-ice seismic surveys). Even during the short open-water season, there are periodic
incursions of sea ice, so there is no guarantee that any given location would be ice free throughout the
survey. Marine seismic exploration work began before the lease sale to identify prospective tracts for
bidding. This work included 3D seismic surveys, but did not include exploration drilling.
Approximately 100,000 line-mi (160,900 km) of 2D seismic surveys have been collected in the
Chukchi Sea OCS program area. BOEM assumes that most of the additional geophysical seismic
surveys would be 3D surveys focusing on specific leasing targets. The 3D surveys are likely to
continue during the early phase of exploration when wells are drilled; however, the number of seismic
surveys should decrease over time as data is collected over the prime prospects and these prospects
are tested by drilling.

Ancillary Geohazard Surveys. An ancillary geohazard survey usually is conducted by the oil and
gas industry to provide required information to Federal agencies about the site of proposed
exploration and development activities. Ancillary geohazard surveys:

e [ .ocate shallow hazards

¢ Obtain engineering data for placement of structures (e.g., proposed platform locations and
pipeline routes)

e Detect geohazards, archaeological resources, and certain types of benthic communities

A typical operation may include a vessel towing an acoustic source (airgun) about 25 m (82 ft) behind
the ship and a 600 m (1,969 ft) streamer cable with a tail buoy. The source array usually is a single
array composed of one or more airguns. A 2D ancillary geohazard survey usually has a single airgun,
while a 3D ancillary geohazard survey usually tows an array of airguns that are generally smaller in
volume than the arrays used in marine seismic exploration activities. The ships travel at 3-3.5 kn
(5.6-6.5 km/hour), and the source is activated every 7-8 seconds (or about every 12.5 m (41 ft)). All
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vessel operations are designed to be ultra-quiet, as the higher frequencies used in ancillary geohazard
work are easily masked by the vessel noise.

Generally, seismic surveys cover one proposed drilling location at a time. Federal regulations require
information be gathered on a 300 by 900 m (984 x 2,953 ft) grid, which amounts to about 129 line km
(80 mi) of data per lease block (Notice to Lessees No. 05-A01). If there is a high probability of
archeological resources, the north-south lines are 50 m (164 ft) apart and the 900 m (2,953 ft)
remains the same. Including line turns, the time to survey a lease block is approximately 36 hours.
Airgun volumes for ancillary geohazard surveys generally are 90-150 in® (1.5-2.5 L), and the output
of a 90-in’ (1.5 L) airgun ranges from 229-233 dB high-resolution re 1pPa at 1 m. Airgun pressures
generally are 2,000 pounds per square inch (psi), although they can be used at 3,000 psi for higher
signal strength to collect data from deep in the subsurface.

Exploration and Delineation Drilling. Operators would drill exploration wells based on mapping of
subsurface structures using marine seismic data. Prior to drilling exploration wells, operators would
perform ancillary geohazard surveys and geotechnical studies to examine the proposed exploration
drilling locations for geologic hazards, archeological features, and biological populations. Site
clearance and other studies required for exploration would be conducted during the open-water season
before the drill rig is mobilized to the site.

Exploration drilling operations are likely to employ Mobile Offshore Drilling Units (MODUSs) with
ice management vessels. Examples of MODUSs include drillships, semisubmersibles, and jackup rigs.
Drilling operations are expected to range between 30 and 90 days at different well sites, depending on
the depth of the well, delays during drilling, and time needed for well logging and testing operations.
Considering the relatively short open-water season in the Chukchi Sea OCS, BOEM estimates that
two wells per drilling rig could be drilled, tested, and decommissioned during a single open-water
season. Drilling operations would be supported by resupply vessels and, most likely, ice management
vessels.

Exploration drilling programs would also entail oil-spill response and cleanup vessels and equipment,
which may be staged near the drilling area or in more protected nearshore areas, such as Goodhope
Bay in Kotzebue Sound.

If a discovery is made during exploration well drilling, MODUs would drill delineation wells to
determine the areal extent of economic production. Operators need to verify that sufficient volumes
are present to justify the expense of installing a platform and pipelines.

As many as 40 wells could be associated with exploring and delineating these prospects, including
unsuccessful exploration wells on other prospects in the Chukchi Sea OCS, the drilling of which
could be prompted by news of the first commercial discovery. Even successful exploration and
delineation wells would likely be plugged and decommissioned rather than converted to production
wells because it would require several years before platforms and pipelines could be installed and oil
produced. Leaving a well shut in for this length of time would be unlikely to be permitted by
regulatory agencies.

Development and Production Activities

Development and production activities include drilling production wells and installing platforms and
subsea templates, pipelines, and shorebases. After an operator committed to develop a prospect,
project designs would be evaluated, and the operator would make development decisions based on,
among other things, experience, expectations, and availability of equipment, personnel, and materiel.
Different operators, with different sets of experiences and expectations, would make different
decisions about how best to develop a prospect. The development plan is likely to undergo revision
during the development phase as the operator incorporates lessons learned. Figure 2-2 below shows
the schedule of platform installation and well drilling from the Scenario.
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Platforms and Subsea Templates. Water depth, sea conditions, and ice conditions are important
factors in selecting a platform type. Large, bottom-founded platforms are likely to be used in the
Chukchi Sea OCS, where water depths are mostly more than 100 ft (30 m). Conceptual designs have
been proposed that are circular in cross-section, with wide bases constructed out of concrete. The
platform could be constructed in several component sections, which would be transported to the site
and then mated together. The seafloor is expected to be relatively firm in the assumed development
area, so a prepared berm may not be required. The platform base is pinned to the seafloor and
stabilized by its wide base, anchoring system, and ballast in cavities in the concrete structure to resist
ice forces. Each platform would have two drilling rigs capable of year-round drilling; BOEM
estimates a maximum of eight wells per rig, or sixteen wells per platform per year. Each of the eight
platforms in our scenario would house production and service (injection) wells, processing
equipment, fuel and production storage capacity, and quarters for personnel. The first platform would
be the hub, connecting pipelines from other platforms to the main pipelines to shore. It is assumed
that oil would be piped to the shore as soon as it is processed. There would be some storage capacity
on the platforms to accommodate periods of processing equipment downtimes.

Anchor A and A-2
Well Drilling and Platform Installation
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Figure 2-2. Development Scenario Schedule of Well Drilling and Platform Installation.

Ninety subsea production wells on fifteen subsea templates are anticipated under the development
scenario. These subsea production wells would be drilled by MODUs during the summer drilling
season. With efficiencies gained by repeated operations, BOEM assumes that a single MODU could
drill up to three subsea wells in a single season. There would be six subsea production wells on each
template, which would be tied back to a platform by a subsea flowline. Subsea well templates would
be located within about 2 miles (3.2 km) of the host platforms, for a total of 30 miles (48 km) of
subsea flowlines to host platforms. Subsea equipment and pipelines could be installed below the
seafloor surface for protection against possible deep-keeled ice masses.

The production fluids (oil, gas, and water) would be gathered on the platforms where gas and
produced water would be separated and gas and water reinjected into the reservoir using service
wells. During the later gas sales phase, water would continue to be reinjected. Disposal wells would
handle waste water from the crew quarters on the platforms. Treated well cuttings and mud wastes for
platform and subsea wells could be reinjected in disposal wells or barged to an onshore treatment and
disposal facility located at the shorebase.

Pipelines. Pipelines are the expected method of transporting both oil and gas to market. (see Section
2.2.3). Subsea pipelines would connect the platforms in our scenario to the hub platform, and trunk

34 Alternatives and Exploration and Development Scenario



BOEM Lease Sale 193 Final Second SEIS

pipelines would carry oil and gas from the hub platform to the shorebase. The shorebase would
provide additional processing and connect to onshore oil and gas pipelines which would be laid 300
miles (483 km) across the NPR-A to Prudhoe Bay. At Prudhoe Bay, the oil pipeline would connect
with the TAPS and the gas pipeline would connect with the large-volume gas pipeline that has been
proposed to carry gas from Prudhoe Bay to a port in south central Alaska.

In 1977, the 800 mi (1,287 km) TAPS commenced transporting oil from Prudhoe Bay to the ice-free
port of Valdez, in south central Alaska. According to Alyeska Pipeline Service Company, TAPS’s
operator, the pipeline capacity is currently 1.1 MMbbl of oil per day; North Slope production is
around 550 Mbbl per day in 2014. The Scenario uses the current available capacity of 550 Mbbl per
day as the maximum rate of oil production that could be accepted into TAPS from the Chukchi Sea
OCS. Because the production rates of the initial wells decline by the time later wells are brought onto
production, TAPS capacity did not limit Scenario production at any point.

The gas produced from oil fields, such as Prudhoe Bay, is called associated gas because gas and
produced water are byproducts of oil production, rather than being the primary product as from a gas
field. There is currently no pipeline to get North Slope gas to market, so other than the gas consumed
for North Slope operations, all of the associated gas is reinjected into the reservoirs to enhance oil
recovery. Approximately 35 Tcf of proven natural gas reserves could be produced from North Slope
reservoirs at Prudhoe Bay and Point Thomson if there were a way to transport it to market. To help
encourage development of a North Slope natural gas line project, the state in 2013 entered into
negotiations to take an equity stake in the project. The Legislature in April 2014 passed a bill (Senate
Bill 138), which the governor signed into law in May 2014, which sets up a process for the state to
become a 25% shareholder in the project, known as Alaska LNG. The proposed project includes a gas
treatment plant on the North Slope to remove carbon dioxide and other impurities from the gas
stream; an 800 mi (1,287 km) pipeline generally due south and eight compressor stations along the
pipeline route; and a liquefaction plant, storage tanks and marine terminal in Nikiski, Alaska, to load
and ship the LNG to world markets. The estimated cost of the project is $45 billion to $65 billion
(2012 dollars), which includes all of the above plus substantial field development work at Point
Thomson to produce gas for the project. The state’s schedule says the first LNG shipments could start
2023-2024. The project developers are North Slope oil producers ExxonMobil, BP, and
ConocoPhillips, and pipeline company TransCanada.

Many gas pipeline projects have been proposed since Prudhoe Bay commenced commercial oil
production in 1977, but no project has been developed due to poor economics.

While pursuing the producer-led, large-volume gas pipeline project, the state is also working on a
concurrent, state-funded proposal for a much smaller-capacity gas line from Prudhoe Bay to
southcentral Alaska to provide natural gas for use in communities along the Railbelt from Fairbanks
to the Kenai Peninsula. Even the smaller state-supported pipeline from Prudhoe Bay (estimated cost
$5 billion to $10 billion) would require years to design, engineer, permit, and build. The state agency
in charge of the project — which is described as a back-up plan if the larger, producer-led pipeline
fails to proceed — says gas would not move down the line before 2020. If either pipeline were built,
the 35 Tcf from the North Slope fields would probably be transported first; gas from the Chukchi Sea
OCS would have to wait for pipeline capacity to become available. If the Chukchi Sea OCS is
developed for oil production, immediate gas sales without a reinjection (gas-cycling) phase would
also result in faster decline of reservoir pressures, reducing the total volume of oil ultimately
produced. Our Scenario calls for gas production from the Chukchi Sea OCS to be delayed until Year
31, regardless of whether the larger producer-led gas pipeline project or smaller state-supported
project proceeds.

Installation of subsea flowlines from subsea templates to the hub platform and from the hub platforms
to shore would occur during summer open-water seasons. Pipeline installation operations would occur
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during the same timeframe as platform construction and installation. The offshore trunk pipelines
(estimated total 160 miles (257 km) cumulative length under the Scenario) would run between the
central OCS hub platform and the shore. They would be trenched in the seafloor as a protective
measure against damage by floating ice masses. At the coast, a new facility would be constructed to
support the OCS operations and would serve as the first pump station. A likely location for the
shorebase would be between Icy Cape and Barrow.

The overland pipeline to TAPS through NPR-A would require coordination of different land
managers and oil field owners along the route. In contrast to offshore pipelines, the new onshore
pipeline would be installed during winter months. Various pipeline and communication lines would
be installed on vertical supports above the tundra in a corridor stretching eastward 300 miles

(483 km) to connect to the North Slope TAPS gathering system. Pump stations may be required along
the onshore corridor and are likely to be collocated with oil fields along the corridor. When the time
comes for the gas to be sold, the entire offshore and onshore pipeline installation process must be
repeated with gas pipelines running parallel to oil pipelines.

Delineation drilling would take three to four years after a discovery. It would be followed by
permitting activities for the OCS project, submission of an approvable Development and Production
Plan by the operator, and an agency Development EIS. When the project is approved, the design,
fabrication, and installation of each platform could take another four years. Offshore and onshore
pipeline permitting and construction would occur simultaneously with the OCS work. The Scenario
schedule requires the operator to commission subsequent platforms without an extended period of
evaluation of the initial wells. Drilling the platform and subsea production wells would occur over a
period of 24 years. A new shorebase would be constructed to support OCS work and then serve as the
connection point for the trunk pipelines from the hub platform and the pipeline across the NPR-A.

After the offshore infrastructure was constructed, operations would largely involve resupply of
materials and personnel, inspection of various systems, and maintenance and repair. Maintenance and
repair work would be required on the platforms, and processing equipment would be upgraded to
remove bottlenecks in production systems. Well repair work would be required to keep both
production and service wells operational. Pipelines would be inspected and cleaned regularly by
internal devices (“pigs”). Crews would be rotated at regular intervals.

Transportation. Operations at remote locations in the Chukchi Sea OCS Lease Sale 193 area would
require transportation of supplies and personnel by different means, depending on seasonal
constraints and phase of the operations. The general assumptions discussed in this section can be
integrated with the Scenario schedule shown in Table 2-3 to determine the full extent of
transportation activities associated with a large OCS development project.

During exploration seismic surveys, the vessels are largely self-contained. Therefore, helicopters
would not be used for routine support of operations. With the exception of one in-ice survey, which
would occur in November to early January, seismic operations would be in the summer/fall open-
water season. BOEM assumes that the smaller support vessel would make occasional trips (one to
three times, depending upon the duration of the activity), probably operating out of Barrow and/or
Wainwright.

During exploration drilling, operations would be supported by both helicopters and supply vessels.
Helicopters would fly from Barrow and/or Wainwright at a frequency of one to six flights per day.
Support-vessel traffic would be one to three trips per week, also out of Barrow and/or Wainwright.
For exploration-drilling operations that occur after a new shorebase is established, both helicopter and
vessel traffic would be out of Barrow, Wainwright or the new shorebase.

Construction of a new shorebase would begin after a commercial discovery is made and after all
necessary permits are acquired by the operator. Heavy equipment and materials would be moved to
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the coastal site using barges, aircraft, and perhaps winter ice roads. Transportation activities would be
more frequent during the construction phase. During this construction phase, there could be one to
two barge trips (possibly from either West Dock or Nome) in the summer open-water season. There
could be as many as five transport aircraft (C-130 Hercules or larger) trips per day during peak
periods. The overall level of transportation in and out of the shorebase would drop substantially after
construction is completed for both the shorebase and offshore field area. During production
operations, aircraft generally would be smaller, with less-frequent flights (2 per day). Ice-road traffic
would be intermittent during the winter months.

OCS/offshore construction (platform and pipeline installation) and development drilling operations
would be supported by both helicopters and supply vessels from the new shorebase. Helicopters
would fly from Barrow, Wainwright, or the new shorebase at a frequency of one to three flights per
platform per day during development operations. Support-vessel traffic would be one to three trips
per platform per week from Barrow, Wainwright, or the new shorebase. During normal production
operations, the frequency of helicopter flights offshore would remain the same (1-3 platforms per
day), but marine traffic would drop to about one trip every 1-2 weeks to each platform. Marine traffic
would occur during the open-water season and possibly during periods of broken ice with ice-
reinforced vessels. Assuming that barges would be used to transport drill cuttings and spent mud from
subsea wells to an onshore disposal facility, BOEM estimates one barge trip per subsea template (15
templates). This means that there could be two barge trips (during summer) to the new onshore
facility each year for a period of twelve years.

Production Activities

Oil production would commence once sufficient production capability to maintain a minimum level
of throughput on the line is achieved; the Scenario assumes this would occur with the drilling of the
first platform production well, and would ramp up as more wells are drilled. When the oil resources
are depleted, oil production and gas injection (service) wells would be converted to gas production.
Service wells would continue to reinject produced water throughout oil and gas sales operations.
Figure 2-3 shows the forecasted yearly oil and gas sales.

Forecasted Yearly Oil and Gas Sales from Anchor A and Satellite
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Figure 2-3. Forecast of Annual Oil and Gas Lease Sales from Anchor A and Satellite A-2.
Notes: MMbbl- Million barrels, BCF — Billion Cubic Feet

Timing. Three factors were evaluated for possible influence on the length of time needed to complete
the development and production phases of this Scenario.
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e Qas sales would be delayed until oil production was nearly complete
e Available TAPS capacity is limited

o [t would take twenty years to install all the platforms. This controls how quickly wells could be
drilled

The delay of gas sales strongly influences the length of time for the production phase, but the current
lack of a pipeline from the North Slope to south central Alaska and the need to maximize oil
production make this the most likely production strategy.

The issue of available TAPS capacity has also been evaluated. This limit was used as a check to
ascertain that adding production from the Satellite A-2 would not exceed available capacity. Pipeline
capacity limits created no delay in bringing the satellite field into production. The real driver of the
timeline is the time needed to install platforms and drill their associated wells. The platform design
used in this Scenario has never been built. Each platform would be designed specifically for its
proposed location, built in a shipyard (often in Asia), and towed into place. Construction time is
estimated to be four years. The design of each new platform would likely be modified based on the
operation of previous platforms. There is no allowance in the schedule for redesign, construction
delays, or installation issues. Platform installation occurs every third year in the scenario. Each
platform is installed, commissioned, and producing in its first year. There are no regulatory or legal
delays factored into the schedule. Table 2-4 below summarizes Scenario results.

Table 2-4. Scenario Results for Development of Anchor A and Satellite A-2 Qil Prospects.

Element Range Comment
Marine Seismic Surveys 4-12 Would vary based on number of operators
Geohazard Surveys 10-16 Would vary based on number of operators
Geotechnical Surveys 10-16 Would vary based on number of operators
Platforms 8
Exporation and Delnaton Wells
Production Wells 400-457 457 required to produce all the recoverable oil
Service Wells 80-92 20% of production wells

Onshore Oil Pipeline (miles)

300-320 (483-514 km

Longer distance may be required for rerouting

Onshore Gas Pipeline (miles)

300-320 (483-514 km

Longer distance may be required for rerouting

Offshore Qil Pipeline (miles)

190-210 (306-338 km

Miles would vary based on location of actual prospects

Offshore Gas Pipeline (miles)

190-210 (306-338 km

)
)
)
)

Miles would vary based on location of actual prospects

Total Oil Production (Bbbl) 4.0-43

Total Gas Production (Tcf) 2.0-2.2

Peak Oil Rate (barrels/day) (bbl/d) 558,702

Peak Gas Rate thousand cubic ft (MCF/day) 314,618

2| Lo evedty Taes wkine i same
New Shorebase 1 Near Wainwright

New processing facility 1 At new shorebase

New waste facility 1 At new shorebase

Drilling fluids from exploration and 2850-3800 475 tons/well, with 80% recycled drilling fluid from

delineation wells (tons)

intermediate and production strings

Rock cuttings discharge for exploration and
delineation wells (tons)

18,000 — 24,000

600 tons/well

Discharges for Service into the water and

Drilling fluid and rock cuttings would be disposed of in

Production Wells (tons) 0 service wells or barged to shore for disposal.

Flights per week during production phase 56-168 1 to 3 flights per platform per day

Boat Trips per week during production phase 8-16 1 to 2 trips per platform per week

Years of Activity 70-74 Final gas production may be truncated for economic

reasons
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Abandonment/Decommissioning Activities

After both oil and gas resources are depleted and income from production no longer pays operating
expenses, the operator would begin to shut down the facilities. In a typical situation, wells would be
permanently plugged with cement and wellhead equipment removed. Processing modules would be
moved off the platforms. Pipelines would be decommissioned by cleaning the pipeline, plugging both
ends, and leaving it in place buried in the seabed. The overland oil and gas pipelines are likely to be
used by other fields in the NPR-A and would remain in operation. Lastly, the platform would be
disassembled and removed from the area and the seafloor site would be cleared of all obstructions.
Post abandonment surveys would be required to confirm that no debris remains following
decommissioning and that pipelines were decommissioned properly.

Drilling Wastes

Geologic studies indicate that exploration wells usually test prospects from 3,000-15,000 ft
(914-4,572 m) in the subsurface. Based on the characteristics of the geologic plays, BOEM assumes
that vertical exploration wells would average 8,000 ft (2,438 m) deep. Production and service wells
are assumed to average 10,000 ft (3,048 m)(measured depth), because they would include deviated
wells, which are not perfectly vertical.

For the assumed drilling depths, an average exploration well would produce 600 tons of dry rock
cuttings. Synthetic drilling fluids are now commonly used on the deeper intermediate and production
sections of wells. BOEM assumes that the synthetic drilling mud would be reconditioned and reused
with efficiency of 80%. For exploration wells, rock cuttings would be discharged at the exploration
site. However, the waste products (i.e., drilling mud, rock cuttings, and produced water) for platform
(production) wells would be treated and then disposed of in service wells on the production platforms.
For the outlying subsea wells, drilling waste products could be barged to the coastal facility for
treatment and disposal.

Well operations use a variety of drilling fluids, each with a different composition. The type of drilling
fluid used depends on its availability, the geologic conditions, and experiences of the drilling
contractor. Often, several different types of drilling fluids are used in a single well and most of the
drilling fluids are recycled (80%). BOEM assumes that the discharged drilling fluid used for drilling
the shallowest part of the well would be a common water-base mud of the generic composition shown
below. Fluid discharges are regulated by Federal and state agencies.

General Composition of Drilling Mud. Drilling mud used in this Scenario may include the
following components in varying proportions:

¢ Bentonite

e Lignosulfonate

e Lignite

o Caustic

e Lime

e Barite

o Dirilled solids

e Soda ash/Sodium Bicarbonate

e Cellulose Polymer

e Seawater/Freshwater as needed
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2.4. Monitoring and Environmental Studies

BOEM’s Environmental Studies Program (ESP) actively plans, designs, and manages robust
scientific research specifically to inform decisions regarding development of OCS energy and mineral
resources. Research covers physical, biological, and chemical oceanography, atmospheric sciences,
oil-spill extent and effects, protected species, socio-economics, cultural resources, and documentation
of local and traditional knowledge systems. The broad spectrum of research and monitoring
undertaken through the ESP contributes to the BOEM mission and long-term DOI goals focusing on
environmentally sound development of our Nation’s energy and mineral resources. The ESP is
managed in a way to maximize cooperative efforts with other Federal programs involved with marine
and coastal environmental research and data collection, including inter-agency agreements,
cooperative agreements, and competitive contracts. BOEM research has consistently been recognized
for excellence in effective collaboration through venues such as the DOI Partners in Conservation
Awards and the National Oceanographic Partnership Program Excellence Awards.

The ESP was initiated in 1973 to support the U.S. Department of the Interior's OCS oil and gas
leasing program. Statutory authorization is derived primarily from the OCSLA, as amended, and
NEPA. Section 20 of the OCSLA authorizes the ESP and establishes three general goals for the
program:

1. To establish the information needed for assessment and management of environmental
impacts on the human, marine, and coastal environments of the OCS and the potentially
affected coastal areas.

2. To predict impacts on the marine biota which may result from chronic, low-level pollution
or large oil spills associated with OCS production, from drilling fluids and cuttings
discharges, pipeline emplacement, or onshore facilities.

3. To monitor human, marine, and coastal environments to provide time series and data trend
information for identification of significant changes in the quality and productivity of these
environments, and to identify the causes of these changes.

Since 1973, BOEM has invested about $450 million studying the OCS environment offshore in
Alaska, and completed more than 1000 technical reports/publications. The studies have led to
mitigation measures to protect OCS areas and resources, increased knowledge of the marine, coastal,
and human environments; and provided long-term monitoring of the effects of OCS oil and gas
activity. Information on BOEM’s Environmental Studies Program specific to the Alaska Region is at
http://www.boem.gov/akstudies/.

Some notable recently completed BOEM technical reports include, but are not limited to, the
following:

o Aggregate Effects of Oil and Gas Operations on Ifiupiaq Subsistence (OCS Study BOEM
2013-212)

e Chukchi Sea Offshore Monitoring in Drilling Area (COMIDA): Impact Monitoring for Offshore
Subsistence Hunting, Wainwright and Point Lay, Alaska (OCS Study BOEM 2013-0211)

e Monitoring Cross Island Whaling Activities, Beaufort Sea, Alaska: 2008-2012 Final Report,
Incorporating Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA) and
cANIMIDA (2001-2007) (OCS Study BOEM 2013-0218)

o Oil-Spill Occurrence Rates for Alaska North Slope Crude and Refined Oil Spills (OCS Study
BOEM 2013-0205)

o Beaufort and Chukchi Seas Mesoscale Meteorology Study (OCS Study BOEM 2013-0119)

e Distribution and Relative Abundance of Marine Mammals in the Northeastern Chukchi and
Western Beaufort Seas, 2012 (OCS Study BOEM 2013-0117): Annual Report
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e Bowhead Whale Feeding Ecology Study (BOWFEST) in the Western Beaufort Sea (OCS Study
BOEM 2013-0114)

e Chukchi Sea Offshore Monitoring in Drilling Area (COMIDA): Chemical Benthos (OCS Study
BOEM 2013-012)

o Satellite Tracking of Bowhead Whales (OCS Study BOEM 2013-110 )

o Synthesis: Three Decades of Research on Socioeconomic Effects Related to Offshore Petroleum
Development in Coastal Alaska (OCS Study BOEM 2009-006)

2.5. Summary of Environmental Impacts

This section briefly summarizes the environmental impacts that could occur under the four
alternatives outlined in Section 2.1.1. These summaries are based on the analysis provided in
Section 4.3. Summaries are presented by alternative, and for each resource area potentially affected
under that alternative.

99 6 99 G

The terms “negligible,” “minor,” “moderate,” and “major” used below are derived from the Impacts
Scale defined in Section 4.2 of this document.

2.5.1. Summary of Impacts: Alternative | — Proposed Action
Water Quality

Considering effects on water resources from all activities in Years 1-77, the impacts on water quality
from routine oil and gas activities associated from the Scenario would be minor because potential
adverse effects would be localized and short-term. In the event of one or more large oil spills, effects
would be moderate because they could be widespread, and long-lasting.

Air Quality

The impacts of the Scenario on air quality are expected to be minor for all routine activities associated
with the Scenario, but the potential impacts from large oil spills could be moderate.

Climate Change

The exploration, development and production activities under the Scenario would produce
greenhouse gas (GHG) emissions and particulate matter (PM) that would contribute to climate
change. However, the GHG and PM emissions from the Scenario would be small relative to global
GHG and PM emissions, and therefore, the contribution of the Scenario to global climate change
would be negligible.

Lower Trophic Organisms

The impacts of all routine activities in the Scenario on lower trophic level organisms are expected to
be moderate over the life of the Scenario. This is due to the resiliency and reproductive capability of
the organisms. The potential impacts from large spills are expected to be moderate due to the
persistence of oil in tidal and sub-tidal sediments.

Fish

Considering all time periods from years 1-77, and all types of effects from the activities during these
time periods (including two large oil spills between Years 10-74), the impacts on fish from routine oil
and gas activities from the Scenario would be minor. Although mortality of individuals would occur,
and there could be potential introduction of invasive species, the effects on fish would be localized
and short-term. In the event of a large oil spill, effects would be moderate because they would be
widespread, long-lasting, mortality of individuals would occur, and there would be potential for
introduction of invasive species.
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Marine and Coastal Birds

The potential level of mortality to marine and coastal birds, combined with habitat loss and long-term
disturbances from pipeline corridor maintenance from the Scenario over the life of the Scenario are
anticipated to result in major impacts on marine and coastal birds. The impacts are expected to have
long-lasting changes in the resource’s function in the ecosystem.

Marine Mammals

The impacts of the Scenario on marine mammals are expected to range from negligible to moderate
for all routine activities associated with the Scenario, depending on the species, nature and timing of
activities. The potential impacts from large oil spills could range from negligible to major.

Terrestrial Mammals

The impacts of routine activities in the Scenario on terrestrial mammals such as caribou and
muskoxen would be moderate due to disturbance from noise, vehicle and human presence, and other
activities. The impacts of potential large oil spills in the Chukchi Sea on terrestrial mammals would
negligible to minor.

Vegetation and Wetlands

The impacts of routine activities in the Scenario on vegetation and wetlands are expected to range
from negligible to minor, due to short-term, localized effects on ecological functions, species
abundance and composition of wetlands and plant communities. The potential impacts from large oil
spills would range from minor to moderate, depending the location and effectiveness of response
measures.

Economy

The impacts of the Scenario on the economy are expected to be major, as the Scenario would cause
long-lasting and widespread increases in employment and labor income over many years.

Subsistence-Harvest Patterns

The impacts of the Scenario on subsistence-harvest patterns are expected to be major at various times
over the course of the 77-year Scenario. This is due to disruptions in subsistence hunting from
degradation of subsistence resources and use areas. Actual or perceived tainting from potential large
oil spills could render resources unavailable or undesirable for use, which would result in a major
impact.

Sociocultural Systems

The impacts of the Scenario on sociocultural systems could be up to major depending on the phase of
the activity. When subsistence-harvest patterns are adversely affected, sociocultural systems can in
turn be impacted. Subsistence-harvest patterns can be disrupted from routine activities during the
Scenario or large oil spills.

Public and Community Health

The impacts of the Scenario on public and community health could be up to major depending on the
phase and nature of the activity. These impacts are closely related to impacts on subsistence-harvest
patterns and sociocultural systems.

Environmental Justice (EJ)

Anticipated effects from the Scenario to EJ would be up to major, depending on the phase and nature
of the activities. The phases with the most overlapping activities and highest probability of spills
would cause the most impact to subsistence-harvest patterns and thus the highest level of EJ impacts.
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Archaeological Resources

Anticipated impacts to historic and prehistoric archaeological resources from the Scenario would be
major, given that historic and archaeological resources would be present, difficult to identify, and
directly affected by activities described in this section. The amount of ground disturbance, both on-
and offshore, would be of a large magnitude and a long duration. This impact assessment is not
altered in the event of a 5,500 or 1,700 bbl oil spill.

2.5.2. Summary of Impacts: Alternative Il - No Lease Sale

Under the No Action Alternative (Alternative II), the Secretary would decline to affirm Lease Sale
193, and would instead vacate the leases. Selection of this alternative would effectively eliminate the
possibility for OCS oil and gas development and production as a result of Lease Sale 193, although
such activities could occur within the Chukchi Sea under a future lease sale. Potential environmental
impacts to the marine, coastal, and human environment from offshore development and production
would not occur or would be delayed. Economic benefits to local communities (income for business
and individuals), the North Slope Borough (property tax for onshore infrastructure), the State of
Alaska (corporate income taxes), and the Federal Government (lease rentals, taxes, royalties on
production) would not be realized from Lease Sale 193. The selection of this alternative would also
postpone potential contributions to national energy supplies delivered through the TAPS. This key
pipeline system provides energy security to the nation and economic benefits to the State of Alaska. A
variety of adverse and beneficial impacts generally associated with petroleum production could be
displaced to other localities, both domestic and foreign.

2.5.3. Summary of Impacts: Alternative lll — Corridor | Deferral

The effects of Alternative III are based on the application of the same Scenario as analyzed under
Alternative 1. Using the Impacts Scale in Section 4.2, the level of expected impacts under

Alternative III are consistent with the levels of expected impacts described under Alternative 1.
Nevertheless, the larger deferral area could result in differences in some impacts between Alternatives
1T and I due to the greater distance of many Scenario activities from shore, subsistence use areas and
important environmental resource areas. The removal of landward lease blocks within the deferral
could increase the time for hypothetical oil spills to contact land and nearshore areas and reduce the
chance of one or more large spills occurring and contacting (2007 FEIS, Appendix A Tables A.2-79
through A.2-90).

2.5.4. Summary of Impacts: Alternative IV — Corridor Il Deferral

Impacts under this alternative would be the same as described for Alternative I — Proposed Action.
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Chapter 3. DESCRIPTION OF THE ENVIRONMENT

The following sections in this chapter describe the physical, biological, and socioeconomic conditions
and resources that could be affected by the Proposed Action and the alternatives. Important
background and other information for these sections is contained in the 2007 FEIS (Chapter III) the
2011 SEIS (Chapter III), and the 2011 SEIS (Appendix A, Analysis of Incomplete or Missing
Information). This chapter summarizes information from the 2007 FEIS and the 2011 SEIS as
appropriate and provides additional information relevant to understanding potential effects from the
expanded Scenario, particularly information that became available after the publication of the 2011
SEIS.

3.1. Physical Environment

In addition to information in the 2007 FEIS and 2011 SEIS, portions of several recent national and
global assessments which encompass the Arctic are also relevant to the description of the physical
environment in the Chukchi Sea (Table 3-1). These reports illustrate a consistent pattern of climate-
driven environmental changes in the Arctic region, including the Chukchi Sea Leased Area, in recent
decades.

Table 3-1. National and Global Assessments: Chukchi Sea Physical Environment Changes.

In Text Citation Report Name Chapter(s) and Title Section(s)

Snow, Water, Ice and 9.1,9.2,9.3.1,

AMAP, 2011a Permafrost in the Arctic 9. Sea lce 9.3.2

AMAP, 2011b Mercury in the Arctic. N/A All

AMAP. 2013 AMAP Assessment 2013: Arctic | 1. The sensitivity of the Arctic Ocean to 1.3.1,2.1-2.3,

’ Ocean Acidification acidification, 2. Acidification in the Arctic Ocean |2.5.2.2
Arctic Council, 2013a | 5 Restience Interim Report | ryyehoids in the Arctic 43
Forbes, 2011 State of the Arctic Coast 2010 | 2: State of the Arctic Coast 2010 — A Thematic |,
Assessment

IPCC, 2013a C||ma_1te Cha_nge 2013: The 3. Observations: Oceans, 4. Observations: Sea 333422
Physical Science Basis Ice

Melillo, Richmond, and |Climate Change Impacts in the .

Yohe. 2014 United States 22. Arctic Al

3.1.1. Bathymetry and Physiography

The Chukchi Sea is a marginal sea of the Arctic Ocean located north and west of the U.S. Arctic
coast. The Leased Area overlies a broad, low-relief continental shelf that is gently inclined to the
north. Approximately 98% of the Leased Area covers this relatively shallow continental shelf
adjacent to the Arctic Ocean (Figure 3-1). Water depths within the Leased Area range from
approximately 30 to 50 m (~98 to 164 ft). Nearshore areas (shallower than 40 m (131 ft)) exhibit
complex bathymetry characterized by ridges and troughs. Hanna Shoal and Herald Shoal rise above
the surrounding seafloor to approximately 20 m (66 ft) below sea level. There are also two major sea
valleys in the Chukchi Sea: Herald Canyon and Barrow Canyon (Figures 3-1 and 3-3). 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 Leased Area. Hope
Valley, a broad depression, stretches from Bering Strait to Herald Canyon. These topographic
features exert a steering effect on the oceanographic circulation patterns in this area.

The shoreline west of Barrow is characterized by nearly continuous sea cliffs up to 12 m (40 ft) high
cut into perennially frozen ice-rich sediments. Near Icy Cape and Point Franklin, offshore barrier
islands along the coast enclose shallow lagoons. Elsewhere, the cliffs are abutted by narrow beaches.
The ACP is flat near the coast, and gradually increases in relief to the south towards the foothills of
the Brooks Range. The Arctic Coastal Plain (ACP) of northern Alaska is a complex landscape of
lakes, streams, and wetlands scattered across low relief tundra that is underlain by permafrost. This
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region of the Arctic has experienced a warming trend over the past three decades, leading to thawing
of onshore permafrost. Reduction in sea ice duration and extent has increased ocean wave action,
leading to higher rates of erosion and salt water inundation of coastal habitats (Forbes, 2011; Tape et

al., 2013).
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and adjacent to the 2007-2012 Chukchi Sea Program Area.
3.1.2. Climate and Weather Conditions on the North Slope

The difference between climate and weather is a measure of time. Weather provides the condition of
the lower atmosphere over a short period of time (hours to weeks), and climate describes how the
atmosphere behaves over relatively long periods of time, generally averaged over 30 years or more.
Meteorology is the scientific study of the Earth’s atmosphere, particularly patterns of climate and

weather.

Bathymetry and Physiography. Figure 3-1 displays the bathymetry and physiography in

46
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3.1.2.1. Climate Classifications

Land areas can be classified according to averages of meteorological and geographical variables, such
as latitudes, origin of air masses, proximity of water bodies, topography, temperature, and
precipitation. Land areas having similar measures of these variables can be classified as zones, and a
map of zones across the world, such as the one developed by Wladimir Képpen (Ahrens, 2013), can
be charted. While the weather within each zone is variable to some degree, the average weather over
time reflects the entire zone (Shulski and Wendler, 2007). The U.S. Geological Survey (USGS)
divides the State of Alaska into four climate zones. Figure 3-2 (USGS, 2009) shows a map of Alaska
Climate Zones.

Arcfic Ocean

Chukchi
Sea Wamarisht l.Earrow Beaufort
ainwright_.. ., Sea
Pt Lay i

Alaska North Slope experiencesthree climate Cape Lisburne e,
zones. Conditions range from low temperatures Pt. Hope
and light precipitation in the Arctic zone to
moderate temperatures and heavy precipitation
in the Transitional zone around and southeast of
Point Hope.

CLIMATE ZONES

| | Continental

l:]Transi'tional L8
[ -I Maritime

-~ ?.,;M'.'n :.l,,‘;uyq__"“.- i\
e NI Pacific Ocean

Figure 3-2. Alaska Climatic Zones. The Arctic (polar tundra), Continental, and Transitional (subpolar)
Climate Zones of the Alaska North Slope. Source: USGS (2009).

The northernmost portion of the Alaska North Slope, identified as the Arctic climate zone, is
characterized as a polar tundra climate according to the Koppen classification system. Classification
as a polar tundra climate suggests cool short summers, extremely cold long winters, and little
precipitation.

South of the Arctic Zone is an area of greater precipitation and slightly warmer temperatures—the
Continental Zone. This zone covers much of central Alaska and is characterized by warmer
temperatures, greater precipitation, and a more variable wind direction, probably due to the
decreasing influence of the Brooks Range to the west (see Figure 3-1 and a description of the Brooks
Range under Wind Direction and Speed, below). The small area of the Transitional Zone on the North
Slope is located around Point Hope and lies south along most of the western coastlines. There is little
perceptible difference between the Continental and Transitional Zones other than the prevailing wind.
The Continental and Transitional zones are described by Koppen as subpolar climates (Ahrens, 2013).

Temperatures

The average monthly temperatures at all the locations evaluated for this section are cold in the winter
and cool in the summer. The temperatures tend to decrease rapidly beginning in the autumn months
and begin increasing again in the late spring. When comparing locations along the western Alaska
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North Slope coast, temperatures generally increase steadily from Barrow south to Point Lay, and then
increase sharply further south near Point Hope. This is consistent, because the climate zones shift
from Arctic, to Continental, to Transitional. For most of the stations, the warmest month is July, but
moves to August in the Transitional Zone at Point Hope. A summary of the temperature statistics of
the western North Slope is provided in Table 3-2.

Table 3-2. Average Temperature Data.

Cities and Towns on the Alaska Av.erage Temperatures (°F) Warmest Month (°F)
Westorn North Slope | Fighest [Lowest] vy | o | Ayerage [Averace] | veree

Barrow 15.5 4.8 10.2 July 45.6 33.8 39.7
Wainwright 17.0 4.4 10.7 July 49.5 35.8 42.7
Point Lay 19.2 6.2 12.7 July 51.6 38.5 45.1
Cape Lisburne 21.9 13.1 17.5 July 49.8 40.5 45.2
Point Hope 252 16.7 21.0 Aug 51.0 44.0 47.5
Sources: Western Region Climate Center (WRCC), 2014; Point Hope data: Weatherspark, 2014.

Precipitation

The average annual precipitation increases steadily from Barrow, Alaska, south to Point Lay, and then
nearly doubles when entering the Continental Zone near Cape Lisburne. Most precipitation falls in
August along the coast; the least amount of precipitation in the winter and early spring. A summary of
the precipitation statistics of the western North Slope is provided in Table 3-3.

Table 3-3. Average Precipitation Data.

Cities and Towns on the Alaska |Month of Most Average Month of Least Average Annual Average
Western North Slope Precipitation Precipitation Precipitation (inches)
Barrow August March 4.6 (11.7 cm)
Wainwright August February 6.5 (16.5 cm)
Point Lay August February 5.7 (14.5 cm)
Cape Lisburne August March 11.3 (28.7 cm)

Source: WRCC, 2014.
Wind Direction and Speed

A multiyear meteorological study that includes data from stations along the Beaufort Sea coastline at
Barter Island, Kaktovik, Deadhorse, and Nuigsut, Alaska, suggests the trend for wind patterns on the
North Slope are influenced by the Brooks Range (Veltkamp and Wilcox, 2007). The study shows that
regardless of whether the winds are from the east or west, the flow over the eastern portion of the
Beaufort Sea coastline is influenced by the Brooks Range, which can affect wind direction as far as
30 miles (mi) (48.3 km) offshore. The incidence of wind channeling is strongest on the eastern
coastline near Barter Island, east of Prudhoe Bay. Influence from the mountain range decreases to the
west and shows little impact west of Barrow where wind direction in the Chukchi Sea is influenced
more by surface pressure systems. The Brooks Mountain Range is situated in a generally west to east
direction with peaks of 5,000 to 9,000 feet (ft) (1,524 2,743 m in the east, dropping off to 1,500 to
3,000 ft (457-914 m) peaks in the west.

Annual average prevailing winds from Barrow, Alaska, southwest to Point Lay are generally from the
east-northeast, changing to the southeast at Cape Lisburne, and turning north at Point Hope. Along
this path, the speed of the prevailing wind increases from 5.5 meters per second (m/s) (12.3 miles per
hour (mph)) to 6.7 m/s (15 mph). The wind is stronger in the winter than the summer, when winds are
lowest. A summary of the prevailing winds on an annual, monthly, and seasonal basis is provided in
Table 3-4.
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Table 3-4. Prevailing Winds.

Prevailing Wind
Cities and Towns on the Annual Average Monthly Average Seasonal Average
AEBIELEBLIT AET ST Direction | Speed (m/s) Av\\;?;zgh:oT?hh AV\(I?;%glslc?nater Summer Winter
Barrow E-NE 55 October June E NE
Wainwright E 5.0 January June Eand W E
Point Lay E-NE 5.7 December June NE NE
Cape Lisburne SE 5.3 October June SE and SW SE
Point Hope N 6.7 October June Nand S NE

Source: Alaska Energy Authority, 2013.
3.1.2.2. Cloudiness and Relative Humidity

Cloudiness prevails year-round on the western North Slope, from Barrow to Point Hope. The average
cloud cover is greater than 50% from April through December. Relative humidity ranges from 74% in
the winter to 90% in the summer. The highest humidity readings along the coastline of the Western
North Slope occur in Barrow, Alaska, decreasing to the south, to the lowest readings in Point Hope
(Weatherspark, 2014).

3.1.2.3. Surface Pressure Centers

During the summer months of ice-free water, the influence of maritime polar air masses on the
western North Slope is greatest and the ocean has a moderating influence, resulting in higher
temperatures in the winter and lower temperatures in the summer than the inland areas of Alaska.
This is due to the semi-permanent area of low pressure referred to as the Aleutian Low (Shulski,
Hartmann, and Wendler, 2003). The center has less effect in the summer, tending to intensify through
the autumn months. This accounts for the considerable drop in mean monthly temperatures from
August to October that affects the western North Slope.

3.1.2.4. Solar Radiation

Probably the most unique climate feature of the Alaska North Slope is the extreme seasonal variation
in the amount of solar radiation (Shulski and Wendler, 2007). The sun will rise in Barrow on May 10
and will not set again until August 2. When the sun sets on November 18, it will not rise again until
January 22. Southwest of Barrow, fewer hours of constant sunlight and darkness occur in Point Hope
where the sun will rise on May 24 and set on July 19, setting finally on December 5 and not rising
again until January 6. Summer days mean constant sunlight, though this does not translate to any
periods of intense heat. Sunlight is also reflected by snow and ice, reducing the amount of solar
radiation absorbed by the ground (U.S. Navy, 2014).

3.1.3. Physical Oceanography
The physical oceanography in the Leased Area is influenced by:

1. Flow of water through the Bering Strait
2. Atmospheric-pressure systems
3. Surface-water runoff
4. Density differences between water masses
5. Seasonal and perennial sea ice
The mean water flow in the Leased Area is generally northward from the Bering Strait and, in

general, is topographically steered (Figure 3-3). Variability in the mean flow is primarily caused by
winds which can reverse the direction of flow. Flow variations can be large (Weingartner et al., 1998;
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Woodgate, Aagaard, and Weingartner, 2005). The general cycle of the water masses is cooling in the
fall, increasing salinity in winter, and warming and freshening starting in the Arctic spring and
continuing into summer. Large changes in temperature and salinity occur throughout the year, with
the largest variability along the Alaskan Chukchi Sea coast. Tides are small in the Chukchi Sea,
generally <0.3 m (1 ft). Tidal currents are largest on the western side of the Chukchi Sea and near
Wrangel Island, ranging up to 5 centimeters per second (cm/s) (0.09 knots (kts)) (USDOL, MMS,
2007a; Woodgate, Aagaard, and Weingartner, 2005). Storm surges are both positive and negative
with highest levels in August and lowest levels in March (Gill et al., 2011).
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Figure 3-3. Generalized Current Circulation over the Chukchi and Beaufort Seas. Source: Modified
from Weingartner et al. (2013a).

Federal, State, and private entities, in concert and separately, have funded several large oceanographic
programs in the Chukchi Sea specifically to study the oceanography in and around the Leased Area.
From 2008 to 2011, under the Chukchi Sea Environmental Studies Program (CSESP), the Chukchi
Sea Leased Area has been studied in detail every year (Weingartner et al., 2010, 2011, 2012, 2013a).
From 2009-2011, the circulation of the northeast Chukchi Sea was studied using HF Radar, gliders
and moorings (Weingartner et al., 2013b). From 2012-2016, a follow up to this study is looking at the
physical oceanography of the northeast Chukchi Sea Shelf and exchanges between the northeast
Chukchi Sea and the western Beaufort Sea Shelves and the adjacent basin (Weingartner, 2013).
During 2012-2014, one component of the Hanna Shoal Ecosystem Study investigates the
oceanography around the Hanna Shoal area (Grebmeier, 2012a; Cooper, 2013; Dunton, 2013). Many
of the general oceanographic circulation patterns and water properties previously described remain
the same. However, these observational programs provide refined details about the circulation and
water properties or verify modeling results which were previously used to infer information about
circulation or upwelling.
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Circulation

Recent observations have confirmed several features that were previously inferred from modeling
results. Verified circulation features include:

e The mean water movement (northeast) through the central Chukchi Sea Shelf
e Measurements of sea current speed and direction (clockwise) around Hanna Shoal

e The (increasing) volume of flow within Bering Strait and Barrow Canyon

These features are further discussed below. Additionally, local and indigenous (traditional)
knowledge provides information for describing the nearshore environment across all seasons
(Johnson et al., 2014):

Multiple currents influence local navigation 15, 20, or more miles (24-32 km) out from
the coast. The currents are described as "stacked," with transition zones at one mile
(1.6 km), 2-3 mi (3.2-4.8 km), 5-7 mi (8-11.3 km), and farther offshore. For the region
between Barrow and Peard Bay, there are four to five stacked currents with the current
width increasing offshore. Farther offshore of Barrow the "current from Point Franklin"
is between seven [miles] (11.3 km) and 12 to 20 miles (19.3-32.2 km) out. The current
width is five to -15 miles (8 24.1 km). A third current is about six miles (9.7 km) wide.
The fourth current is over 30 miles (48.3 km) out. The currents strengthen from
Wainwright to Barrow. The water gets “clear” four to five miles (6.4-8 km) out from
Barrow, marking the “open waterway” with less ice during the ice season.

Early in the open water season, July 1 to mid-August, generally a period of relative calm,
there is often a visible surface streak of foam and algae in the shear or transition zones
marking currents of differing velocities. Later in the season, the surface condition
becomes well-mixed from wind and storm events, making it harder to see the current
transition zones.

Off Point Barrow, the main current can flow toward the east, north, or northwest
depending on season and weather. The current pattern was compared to a three-way
intersection. The northeast flowing current generally turns east at Point Barrow and/or to
the north-northwest toward deeper water. Eastward flow around Point Barrow is
confirmed by boats that have drifted in surface currents from Peard Bay to Point Barrow
and to Lonely, AK. Reversals in the coastal current can occur daily, and are more
commonly observed in winter. By April/May the current becomes steady to the northeast
with an average speed of one to two knots (Johnson et al., 2014).

High-frequency radar surface current mapping provides detailed information on current direction and
speed. Along with glider and mooring data, it also provides insights on the variability and structure of
the circulation field at high resolution as shown in Figure 3-4 (Weingartner et al., 2013b; Potter et al.,
2014). Within 35 km (24 mi) of the coast, the Alaska Coastal current speeds range from
approximately 30 50 cm/s (0.58-0.97 kts) (and farther offshore are approximately 10 cm/s (0.19 kts).
The circulation moves generally eastward across the central Chukchi Sea Shelf with reversals
occurring for Northeast winds of speeds greater than 6 cm/s (0.12 kts). During the open water period,
this eastward flow splits with some water entering Barrow Canyon and some moving southwestward
towards Icy Cape at least as far south as Point Lay. Figure 3-4 shows that current speeds are much
faster for Barrow Canyon flow when the mean flow is southwestward.

Current patterns may consist of transitory mesoscale circulation features, including eddies with
diameters of approximately 20 km (12 mi). These eddies appear most frequently at the head of
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Barrow Canyon and to the east of Hanna Shoal (Weingartner et al., 2013b). At the northeast Chukchi
Sea Shelf break, Kawaguchi, Itoh and Nishino (2012) documented a large warm anticyclonic (moves
clockwise) eddy. The eddy was 60-70 km (37-43 mi) in diameter, and was much larger than eddies
previously reported. The eddy likely originated at the Chukchi Sea shelf and was then carried by the
westward jet in the Beaufort Sea.
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Figure 3-4. Ocean Surface Currents in Response to Changing Winds. Images display high-frequency
radar observations showing surface current variability in response to changing wind directions and speed.
Source: Potter et al., (2014).

Flow around Hanna Shoal was inferred as a clockwise circulation (Spall, 2007), supported later by a
one-year set of oceanographic data (Dunton, 2013). Northward flowing waters turned eastward north
of Hanna Shoal (Weingartner et al., 2013a) and then flowed southward along the eastern flank of
Hanna Shoal (Dunton, 2013; Weingartner et al., 2013a). Directly south of the shoal the flow is
castward. Average flow speeds around Hanna Shoal are about 20 cm/s (0.39 kts).

Upwelling

Upwelling brings nutrient rich waters from depth to shallow waters, usually as a result of divergent
currents. The upwelled nutrients provide for plankton blooms and these locations often become
feeding areas for higher trophic organisms. The divergence identified between Wainwright and Icy
Cape likely results in upwelling inshore of 30 meters (98 ft) water depth (Weingartner et al., 2013b).
Recently, near surface winds have trended to a more northeasterly direction. These winds are
favorable to upwelling along the northern Chukchi Sea shelf and are thought to drive large under ice-
plankton blooms during thin ice periods (Spall et al., 2014).
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Temperature and Salinity

The Leased Area has large interannual temperature and salinity variations largely dependent on the
processes occurring in the Bering and/or southern Chukchi Sea (Weingartner et al., 2013a; Danielson
etal., 2014).

Temperature and salinity vary throughout the Arctic summer season and can change over short
gradients of 50 to 100 km (31-62 mi) within the Leased Area.

High resolution glider sampling of temperature and salinity has shown even finer scale density
variability and surface stratification (Timmermans and Winsor, 2013). From May through August a
strongly stratified water column moves gradually north and is replaced by warm Bering Sea water
advected eastward from the central channel (Day et al., 2013; Weingartner et al., 2013a, 2013b). This
stratified water column consists of a layer of fresh and cold (light) melt water from retreating sea ice
which sits over a layer of salty and cold (dense) water formed over the winter.

Weingartner et al. (2013a) discuss water properties in the Burger, Klondike and Statoil study areas.
The temperature and salinity in the Burger area are generally quite different from those at Klondike
and Statoil. The Burger area generally consists of more meltwater and the dense cold winter water
persists for much longer. Different water masses reside at Burger in the surface and at depth, with
surface meltwater from Hanna Shoal advecting from the north. Biological differences between the
Burger, Statoil and Klondike study areas may be due to the variations in temperature and salinity,
stratification and the circulation dynamics.

Detailed measurements of temperature and salinity around Hanna Shoal show meltwater and winter
water are found everywhere and Bering Shelf Water and Alaska Coastal Water were found primarily
within stations in Barrow Canyon (Dunton, 2013).

Bering Strait and Barrow Canyon Flow

The flow through Bering Strait provides heat, freshwater, and nutrients to the Chukchi Sea shelf. The
Bering Strait flow increased approximately 50% from 2001 to 2011. Measurements indicate an
increase from about 0.7 Sverdrups (Sv) to about 1.1 Sv (a Sverdrup is a unit of volume transport
equal to 1,000,000 cubic meters per second (m’/sec) (Woodgate, Weingartner, and Lindsay, 2012).
The increase in flow drives heat and freshwater increases (Woodgate, Weingartner, and Lindsay,
2012) which have a large impact on the water column in the Chukchi Sea and melts sea ice. About
two-thirds of the increase was explained by changes in pressure differences between the Arctic and
the Pacific, and the rest was attributed to local winds.

Barrow Canyon is a major conduit for Pacific waters, which cross the Chukchi Sea shelf area to enter
the Canada Basin. Weingartner et al. (2013b) present a highly resolved estimate of mean Barrow
Canyon annual transport of approximately 0.3 Sv. This transport volume is approximately 40% of the
flow through the Bering Strait. Additional flow may enter north of the current meter moorings which
were used to constrain these estimates (Weingartner et al., 2013a, b). Itoh et al. (2013) estimated total
Barrow Canyon flow was 0.45 Sv, which consisted of 0.44 Sv of Pacific water and 0.1 Sv Atlantic
Water.

Waters flow both up and down Barrow Canyon and variations in canyon transport are correlated to
local wind. Properties of the system change through time and they appear to correlate through time to
the wind. This suggests transport may respond to wind forcing over the southern Chukchi and
northern Bering Sea, with up canyon typical speeds of 50 cm/s (0.97 kts). Several up canyon events
lasted ten days, spreading slope waters over a large portion of the Chukchi Sea shelf before draining
back down the canyon.
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Waves

Weingartner et al. (2013b) describe wave measurements in the Chukchi Sea. The wave field consists
mostly of waves at 4-8 second periods with a significant wave height of approximately 1-2 m (3-6 ft).
Waves come mainly from the north, northeast, and northwest. The largest waves were from the
northwest at about 4 m (13 ft) wave height. Thompson and Rogers (2014) modeling data agree with
the largest wave heights discussed by Weingartner et al. (2013b) and suggest that future reductions in
seasonal ice cover could generate larger waves and swells.

3.1.4. Sea Ice
There are three general forms of sea ice in or adjacent to the Leased Area:

e Landfast ice. Relatively immobile ice attached to the shore, extending to variable distances
offshore.

o Stamukhi ice. Grounded and ridged ice that remains attached to the ocean bottom into the
summer.

o Pack ice. Includes first-year and multiyear ice, and moves under the influence of winds and
currents

These general ice types vary spatially and temporally in the Leased Area and are strongly influenced
by the bathymetry and location of offshore shoals as well as atmospheric-pressure fields. There is a
large amount of interannual variability in the formation and breakup patterns of sea ice.

In the Leased Area, sea-ice extent has a large seasonal cycle, generally reaching a maximum extent in
March and a minimum in September. Sea ice generally begins forming in late September or early
October, covering most of the Leased Area by mid-November or the beginning of December. The
summer melt pattern is primarily influenced by the influx of warmer water from the Bering Sea. Melt-
onset begins in early May in the southern portion of the Leased Area and early to mid-June in the
northern portion. By about mid-May, the nearshore ice and thin ice begin to melt; by July, the pack
ice begins retreating northward. At the height of summer (mid-September in the Arctic), the Chukchi
Sea is normally 80% free of ice. Freeze onset begins in mid- to late October in the southern portion
and late September to late October in the northern portion.

Arctic sea ice is undergoing changes in extent, thickness, distribution, age, and melt duration.
Analysis of long-term data sets indicates 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.

Landfast, Stamukhi, and Pack-lce Zones

The mean annual cycle of landfast ice begins in October and grows slowly through February. First ice
appears anywhere from late October to late December. Stable landfast ice appears from mid-January
to mid-March. In the shallow (2 m (6.6 ft) and less), inner part of the landfast zone, the ice freezes to
the seafloor; in the outer part, the ice floats. Thawing begins about late May, and breakup occurs from
about late May to mid-June. Overall, there is a gradual formation of landfast ice and a rapid retreat.

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
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).

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 Program Area generally moves in a westerly direction. Pack ice in the southern part of the
Planning Area is usually transported to the north or northwest.
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Chukchi Sea Polynya System

A large polynya (or a series of polynyas) develops between the landfast- and pack-ice zones,
extending the length of the Chukchi coast from Point Hope to Barrow during the winter and spring.
Polynyas generally occur along coasts with offshore winds, as is frequently the case in the eastern
Chukchi Sea between Point Hope and Barrow during winter. During May and June, the average width
of the polynya system is about 4 km (2.5 mi) at the northern end (toward Barrow) but widens to about
100 km (62 mi) at the southern end (toward Point Hope). General locations for polynyas in this region
are illustrated in the 2007 FEIS (Figure I11.A-14).

Ice Gouging

At depths shallower than 60 m (197 ft), linear depressions have been gouged into the seafloor by the
keels of drifting ice masses. Between Point Barrow and Icy Cape, the maximum observed gouge-
incision depth generally increases slightly from 2.4 m (7.9 ft) at 12 m (39 ft) of water depth to 2.8 m
(9.2 ft) at 24 m (79 ft) of water depth. Below 28-30 m (92-98 ft), the gouge-incision depth decreases
with increasing depth, possibly a reflection of the thin sediment cover. Contemporary ice gouging
may be occurring in water at least 43 m (141 ft) deep. In the central part of the Leased Area, ice
gouges were observed cutting across sand-ripple fields that may be active under present-day current
regimes. Recent gouges as deep as 4 m (13 ft) have been identified (Coastal Frontiers, 2012).

Other Information

Sea ice is a physical state of water that becomes a part of the ecosystem from both a biological and a
sociocultural perspective. Sea ice plays a role in terms of structuring the environment by influencing
productivity, species interactions, population mixing, gene flow, and pathogen and disease
transmission (Meier et al., 2011; Post et al., 2013). Landfast ice is used as a pathway for travel and as
a platform for hunting, fishing, and whaling for many indigenous communities (Druckenmiller et al.,
2013; SRB&A, 2013). Sea ice in and adjacent to the Leased Area is changing. The loss of sea ice
represents habitat loss for ice-adapted species including seals, polar bears, walrus, fish, beluga and
bowhead whales, primary producers and some microbial communities (Kovacs et al., 2011; Meier et
al., 2011). Melting sea ice may also be a source of contaminants to the environment. Recently,
Obbard et al. (2014) identified the increased release of microplastics from melting sea ice at
concentrations two times those of the Pacific gyre.

The most visible change over the last three decades has been the reduction in summer sea-ice extent
and thickness (Comiso, 2012; NSIDC, 2014c; Parkinson and Comiso, 2013). The decreasing trend in
extent is observed in all seasons. Figure 3-5 shows the maximum ice extent in March of 2014, and the
minimum ice extent in September of 2014. Satellite data have shown that Arctic March sea-ice extent
has decreased by about 2.6% per decade from 1979 through 2014, relative to the 1981 to 2010
average (NSIDC, 2014c). Through 2014, the September linear rate of decline is 13.3% per decade
relative to the 1981 to 2010 average (NSIDC, 2014c¢). The seven lowest September extents have all
occurred in the past eight years with freeze occurring 10-11 days later per decade in the Chukchi Sea
(Stroeve et al., 2014). Within the sub-regions of the Arctic, the Chukchi Sea shows some of the
largest reductions (20-30%) in sea-ice extent during the Arctic summer months (Comiso, 2012; Meier
etal., 2011, Table 9.2).

Global climate models — scientific tools used to provide climate projections based on the laws of
physics — have provided updated sea-ice extent predictions. Some models estimate that the Arctic will
be ice free during summer in the mid to later part of the 21st century (Massonnet et al., 2012;
Overland and Wang, 2013; Stroeve et al., 2012). There is considerable uncertainty in these estimates
(Overland et al., 2014; Wang and Overland, 2012). Regardless of uncertainty, about 90% of the
available climate models predict the Arctic will have nearly ice-free conditions during September
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before 2100 (IPCC, 2013a, Figure 12.31). However, arctic sea-ice losses appear to be occurring at a
rate faster than forecast by the global climate models (Stroeve et al., 2012).

A) Left map and graph B) Right map and graph
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Figure 3-5. Maximum and Minimum Sea-ice Extents for 2014. 4) shows the maximum sea-ice extent

(in white) for March 2014, and also the median sea-ice extent (red line) for the period 1980-2010. Graph shows
the average monthly sea-ice extent over the period 1979-2014 (NSIDC, 2014a). B) shows the minimum sea-ice
extent (in white) for September 2014 and the median sea-ice extent (ved line) for the period 1980-2010. Graph
shows the average monthly sea-ice extent over the period 1979-2014 (NSIDC, 2014c).

Ice thickness in the Chukchi Sea region is decreasing and may have decreased from about 2.5 m (8.2
ft) to as low as 1.6 m (5.2 ft) (Richter-Menge and Farrell, 2013). The reduction of the extent and
thickness of ice are the drivers of a more mobile sea ice with increased drift speeds (Kwok, Spreen
and Pang, 2013; Spreen, Kwok, and Menemenlis, 2011).

The Chukchi Sea summer sea ice has become less extensive amidst a fundamental transition from
once widely prevalent and thick multi-year ice to a thinner and readily melted first-year ice cover.
The Leased Area is in the portion of the Chukchi Sea that lost multi-year ice from 2007-2008. The sea
ice is now a complex mixture of about 75% first year ice and 25% multiyear ice (Richter-Menge and
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Farrell, 2013). The sea ice is becoming increasingly seasonal and now consists of mainly first and
second year ice on the Chukchi Sea shelf regions (Mudge et al., 2013). The interannual variability in
the spatial distribution of first-year and multi-year ice types can change significantly. The prevailing
wind direction relative to the Chukchi Sea coastline and shoals along with the frequency of storms
keep the entire offshore Chukchi Sea pack ice in a state of continuous transition with leads opening
and closing (Mahoney et al., 2012). The nearshore Chukchi Sea is still characterized by recurring
coastal leads from March through May (Mahoney et al., 2012, Figure 5.2.1).

There is considerable variability in freeze-up and break-up cycles of the pack ice (Eicken et al., 2014;
Weinzapfel et al., 2011, Figure 17). Generally, the pack ice retreat starts in the southern Chukchi Sea
and advances northward. By early to mid-June, open water exists from Bering Strait to Wainwright.
Nearshore, freeze-up occurs generally during the second week in November and offshore, north of
Cape Lisburne, as late as the first week in December (Leidersdorf, Scott, and Vaudrey, 2012). Figure
3-6 shows the weekly maximum percentage of ice incursion into the Leased Areas divided into three
areas, Northwestern (NW), Northeastern (NE) and Southern (S) for the period 2006-2013 from May
to December (based on weekly archived National Ice Center data). There is a progressively shorter
open water season from south to north and west to east. Recent years generally have less summer sea
ice than 2006 and prior.

a.) NE: Northeastern Group of Lease Blocks

May | June | July | Aug | Sept | Oct | Nov | Dec Weekly Max Percentage of Ice
Week # 18 19 20 21 22 23 24 25 26 27 28 20 90 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50 51 52| Incursion Into Input Polygon

0 lce Free
Between 1 and 24% .
Between 25 and 49%
Between 50 and 74%

Between 75 and 100%
No Data

Data Source: U.S.
National Ice Center
Archived Products

b.) NW: Northwestern Group of Lease Blocks
May | June | July | Aug | Sept | Oet | Nov | Dec
Week# 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

¢.) S:Southern Group of Lease Blocks
May | June | July | Aug | Sept | Oct | Nov | Dec
Week # 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

Figure 3-6. Weekly Ice Incursion into Three Groups of Lease Blocks. Weekly maximum percentage
incursion of sea ice into three groups of lease blocks. a.) Northeast, b.) Northwest and c.) South Polygons in the
existing leased areas from May through December 2006-2013.

Nearshore, adjacent to the Leased Area, the landfast ice is also changing. Forty years ago, in late
winter, the Chukchi Sea landfast ice edge was 13 km (8 mi) farther offshore, on average, than today
(Mahoney et al., 2014). The landfast ice season ends about two weeks earlier for some areas of the
Chukchi Sea (Mahoney et al., 2012, 2014). The earliest opening is June 12th with the latest about the
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first week of July (Johnson et al., 2014). The lagoon freezes around October 15th near Wainwright
and around October 4-10 near Point Lay (Johnson et al., 2014).

Declines in sea ice may be attributed to many variables, including a rise in air temperatures, changes
in northward heat transport through the Bering Strait, increases in greenhouse gases, and changes in
atmospheric circulation and warming ocean temperatures, more first year ice, and the growing
importance of ice albedo (discussed in Section 3.1.9 ) (AMAP, 2011a; IPCC, 2013a; Stroeve et al.,
2014; NSIDC, 2014b). The reasons for the changes have been under investigation in the scientific
community in observational and modeling studies (Notz and Marotzke, 2012; Wang, Overland, and
Stabeno, 2012; Zhang et al., 2013).

3.1.5. Aquatic Invasive Species

An invasive species is defined as “a species whose introduction does or is likely to cause economic or
environmental harm or harm to human health where it is introduced” (Executive Order 13112,
February 3, 1999). No known marine or freshwater invasive species occur in the U.S. Chukchi Sea
and contiguous freshwaters.

Currently, potential vectors for introducing aquatic invasive species include vessel dockage to land,
fouled ship hulls, ballast-water discharge, oil rigs, and equipment placed overboard (e.g., anchors,
seismic airguns, hydrophone arrays, ocean-bottom-survey cables).

The Arctic Fishery Management Plan (NPFMC, 2009) discusses the potential introduction of invasive
species into Alaska arctic waters and the potential effects. The Plan quotes Fay (2002):

Relatively few non-native, aquatic invasive species have been documented in Alaska. It is
believed that this is due to a combination of factors, including geographic isolation; harsh
climate conditions and cold temperatures; fewer concentrated, highly disturbed habitat areas;
and the state’s stringent plant and animal transportation laws. Alaska waters are, however,
vulnerable to exotic species invasion. Potential introduction pathways include... the
movement of large ships and ballast water from the United States West Coast and Asia.

Climate change can influence the dispersal of invasive species across all vectors and pathways,
presenting the potential for increased risk of invasion of non-native species (EPA, 2008; Rahel and
Olden, 2008; Hellman et al., 2008; Ware et al., 2014). Climate change influences ice cover, ocean
temperature, ocean salinity, ocean acidity, and river discharge, which in turn may act synergistically
to increase the risk of introducing invasive species to new areas.

3.1.6. Water Quality

Water quality describes the chemical, physical, and biological characteristics of water, usually in
respect to its suitability for a particular purpose such as protection of fish, shellfish, and wildlife.
Important water quality properties include temperature, salinity, density, dissolved oxygen, nutrients,
organic carbon, chlorophyll, total suspended sediment, light transmissivity, trace metal
concentrations, and hydrocarbon concentrations. Because the water column interacts continuously
with seafloor surface sediments (e.g., deposition and suspension of particulate matter), these two
aspects of overall water quality are tightly linked. All these water and sediment properties, in turn, are
important in determining the distribution, movement and feeding grounds of marine biota.

Chukchi Sea regional water quality is determined by several complex factors interacting including:
e Oceanographic characteristics of inflowing currents
e Formation and melting of sea ice; wind speed and direction
e Water column stratification; seasonal biological activity (e.g., spring plankton blooms)
e Naturally occurring oil/hydrocarbon seeps
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o Erosion of organic material along the shorelines

The main rivers that flow into the U.S. Chukchi Sea environment remain relatively unpolluted as
human population in the watersheds is sparse.

Currently, the water quality of the Chukchi Sea meets the qualitative criteria for protection of marine
life described in Section 403 of the Clean Water Act. As of the most recent listing by the State of
Alaska Department of Environmental Conservation (ADEC, 2014), no waterbodies are identified as
impaired, as defined by the Section 303d of the Clean Water Act, within the Arctic Region.

Anthropogenic pollution in the Chukchi Sea is primarily related to:

e Acrosol transport and deposition of pollutants; pollutant transport into the region by sea ice,
biota and currents

e Discharges from international ship traffic (and consequent potential for marine invasive species)

o Effects from increasing carbon dioxide in the atmosphere (AMAP, 1997, 2004, 2011, 2014;
Chernyak, 1996)

Regional industrial activities that influence water quality include five OCS exploration wells that
were drilled in the Chukchi Sea between 1989 and 1991, and the Red Dog mine and port that have
been operating in the region since 1989.

Several recent studies have contributed to the knowledge of water characteristics and seafloor
sediment characteristics in the Chukchi Sea subsequent to the publication of the 2007 FEIS. These
recent studies are summarized below.

Water Characteristics: Weingartner and Danielson (2010) examined the variations in winds, sea ice
and water property distributions from July to October in 2008 and 2009 in the northeastern Chukchi
Sea. They found surface salinity ranges of 28.5 to 31.5 practical salinity units (psu) and surface
temperature ranges of —1.0 to +5.0 degrees Celsius (°C) (30.2 to 41 degrees Fahrenheit (°F )) within
10 meters (33 ft) depth. Seasonal changes in water masses were documented over the two seasons of
research cruises (Table 3-5). They found that cold, salty winter water is replaced with warmer, fresher
summer water and that surface water temperatures are warmer and fresher throughout the season
when compared to bottom waters.

Table 3-5. Surface Salinity and Temperature Northeast Chukchi Sea, Open—Water 2008-2009.

2008 Date Temperature (°C) at Surface Salinity (psu) at Surface
August 3— August 12 -1.0t01.5 30.5 to 32

August 18— September 20 1.0t0 3.5 28.5t031.5

September 9— October 9 0to 5.0 29.5t0 30.5

2009 Date Temperature (°C) Salinity (psu)

August 14— August 29 0to7.5 29 to 30.5

September 5— September 19 45105.0 30t0 315

September 26— October 10 2.0t0 4.0 30 to 31

Note:  Range of Surface Salinity and Surface Temperature Within 10 Meters in the Central Region of the
Northeast Chukchi Sea, Open — Water 2008 and 2009.
Source: Weingartner and Danielson, 2010.

Hydrographic Characteristics: Hydrographic characteristics of the northeast Chukchi Sea were
studied by Weingartner et al. (2013a,b) during open water in 2008, 2009, and 2010. The study
documented extensive spatial and temporal (seasonal and interannual) variability in water temperature
and salinity measurements down to the depth of 40-45 m (131-148 ft). In 2010 alone, the bottom
temperatures measured in the study area ranged from -1.57°C to +6.12°C (29°F to 43°F). The authors
conclude that the currents flowing north from the Bering Sea in summer and fall, and the bathymetry
of the Chukchi Sea shelf, largely determine the complex characteristics of water masses in the

northeast Chukchi Sea.
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Chlorophyll in the Water Column and Sediments: Grebmeier and Cooper (2012) studied
chlorophyll concentrations, which are an indicator of primary productivity of an area, in the
northeastern Chukchi Sea. They measured chlorophyll- a concentrations in the water column post—
algae bloom, and found that most of the chlorophyll- a settled to sub— surfacewater and seafloor
sediments.

Chlorophyll— a in the water column varied from low concentrations (<1 micrograms per liter (pg/L))
in the surface water to higher concentrations in the mid— column and in bottom waters (1— 3 ug/L). In
2010, chlorophyll- a at some mid— column and bottom water stations showed even higher levels, up
to 15— 20 pg/L. Higher chlorophyll- a values were found in seafloor sediments in the offshore waters
of the northern Chukchi Sea (seafloor beneath the Anadyr current water) compared to lower values in
nearshore coastal water (influenced by Alaska Coastal current water).

Total Organic Carbon: Total organic carbon (TOC) and carbon— nitrogen ratios (C/N) in the surface
sediments (upper 1 cm) were also determined by Grebmeier and Cooper (2012). The highest TOC
concentrations were measured in offshore sediments in the northern and northeast Chukchi Sea, near
Barrow Canyon. They suggest that these higher TOC measurements in the northern Chukchi Sea may
be related to the greater occurrence of ice and ice—associated algae in the northern compared to the
southern Chukchi Sea. The higher C/N ratios in the surface sediments of the southern Chukchi Sea
were the result of higher nitrogen concentrations, likely of terrigenous origin.

Total Organic Carbon and Chlorophyll: Blanchard et al. (2013a and b) measured chlorophyll-a
and TOC in seafloor sediments at five sites in the northeastern Chukchi Sea during three open water
seasons (2008-2010). Chlorophyll-a measured in the top 1 cm of seafloor sediment over these five
sites averaged from 0.015 micrograms per cubic centimeter (ug/cm’) at one site in 2009 to as high as
2.554 pg/em’ at a different site in 2010. The average value for TOC measured at the five sites over
three years ranged from 5.9 milligrams per gram (mg/g) to 13.3 mg/g (dry wt), both of which
occurred in 2010. The authors suggest that topographic features that influence water movement
characteristics in the northeast Chukchi Sea determine the delivery of organic carbon to the area.

Nitrogen Cycling: Souza and others (Souza and Dunton, 2012; Souza et al., 2014; Souza, Gardner,
and Dunton, 2014) examined nitrogen cycling and nutrients in the water column and at the sediment-
water interface at four stations in the Chukchi Sea in the summers of 2009 and 2010. In the southern
Chukchi Sea, where waters were warmer and had lower salinity, the study showed high oxygen fluxes
into the seafloor sediments, resulting in oxidation of porewater ammonium (NH,.) and outflux of
both nitrate (NO;) and phosphate (PO,) into the water column.

In comparison, Souza and others found that the northern Chukchi Sea sites were cooler and relatively
saline; these sites demonstrated low oxygen fluxes into the sediments and relatively low outflux of
nitrogen and nitrate into the water column. Results showed that the nitrification process (ammonium
to nitrite to nitrate) explains most of the uptake of ammonium that is in the water column. The study
also confirmed previous studies showing that seafloor sediment moving upwards (vertical advection)
into the water column transports regenerated nitrogen throughout the water column.

Trace Metals in Sediments: Trefry and others (Trefry, Trocine, and Cooper, 2012; Trefry et al.,
2014) studied the distribution of 17 trace metals in sediments of the northeastern Chukchi Sea during
open water season in 2009 and 2010. They found that metal concentrations varied with sediment
grain size. Once the metal concentrations were normalized to aluminum concentrations present, all
but a few sediment samples were above natural background levels. The exceptions to natural
background levels were found at two oil and gas exploration sites drilled in 1989. Barium
concentrations at 15 of the sample stations were up to 10,000 micrograms per gram (pg/g) within 200
m (656 ft) of the 1989 drill hole, whereas natural background levels of barium range around 700 pug/g.
These results indicate that barium from drilling muds settled at drilling sites and at least a portion of
the barium did not disperse, but remained at those sites 20 years later.
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Anomalies were also detected for copper, mercury, lead, and zinc at 4 stations within 200 m (656 ft)
of 1989 drilling sites. The mercury, they concluded, was part of the cuttings brought up during
drilling from the geologic formation and residual mercury that occurred in drilling muds. Given that
seafloor sediments repeatedly re-suspend, metal concentrations in the seafloor sediments introduce
and elevate total-metal concentrations into the bottom water.

Hydrocarbons in Sediments: Neff et al. (2010) examined the chemical characterization of seafloor
sediments in 2008 in the northeastern Chukchi Sea in the region of the Burger and Klondike oil and
gas prospects. Their results showed that the concentration and distribution of hydrocarbons varied in
surface sediments throughout the Burger and Klondike prospects, with higher concentrations in some
surface and subsurface sediment samples at the exploration wells drilled in 1989 at these prospects.
With the exception of hydrocarbon concentrations in sediments at these two historic drill sites,
hydrocarbon concentrations at the other sites sampled within the prospects were within the range of
background concentrations reported by other studies in Alaskan coastal and shelf sediments.

Neff et al. (2010) also found that there were higher concentrations of some types of hydrocarbons in
the sediments at the Klondike drill site compared to the Burger drill site; they suppose the difference
was related to the discovery of crude oil at the Klondike drill site (in 1989) versus the discovery of
gas and condensate at the Burger drill site. In addition to hydrocarbons, the researchers report
elevated concentrations of barium in the upper 6 cm (2.4 in) of sediments at the 1989 drill sites
compared to the rest of the sites sampled. Copper, mercury and lead concentrations were also higher
than background in a few of the sediment samples at the former drill sites.

Polycyclic Aromatic Hydrocarbons in Sediments: Harvey et al. (2012, 2014) measured polycyclic
aromatic hydrocarbons (PAH) and aliphatic hydrocarbons in surface sediments in the northeast
Chukchi Sea. At all but one site, they found concentrations in the surface sediments at or below the
natural background levels (<1,600 ng/g (parts per billion) dry wt). One sample station measured
2,956 ng/g (parts per billion) dry wt, exceeding the other samples taken in the study by 2— 20 times
the concentration. The authors suggest that the elevated sample could be the result of a natural seep in
the region or from one of the old drill sites in the study area.

Mercury: Mercury can be toxic to organisms at certain concentrations and in certain chemical forms.
Mercury was measured (as total dissolved mercury) in Chukchi Sea water and sediments by Fox et al.
(2014). Concentrations in the seawater ranged from 0.16 to 1.40 ng/L. The distribution and
concentrations of total dissolved mercury in water showed three patterns in the water column across
the study area. The authors contend that these patterns are related to chlorophyll-a, given that primary
producers uptake mercury. The study showed that total dissolved mercury and chlorophyll-a are
acting in a dynamic process in the water column. During post-bloom conditions (and massive uptake
of total dissolved mercury by primary producers) high chlorophyll-a concentrations were found in the
water column, but total dissolved mercury was depleted.

The authors also examined mercury in the seafloor sediments. The lowest mercury values were found
in coarse-grained sediments and the highest concentrations were found offshore in silt- and clay-rich
sediments. These values, once normalized to natural background aluminum concentrations, showed
elevated mercury at two sites within 300 m (984 ft) of two exploration wells drilled in 1989. After
eliminating the likelihood that the elevated mercury resulted from impurities from barite drilling
muds, the authors concluded that the source of mercury was mercury-sulfide present in the formation
which was brought to the seafloor surface as cuttings from the well borehole.

Ocean Acidification

Ocean acidification in the marine environment is occurring as carbon dioxide (CO,) increases in the
atmosphere and the ocean absorbs more CO, (AMAP, 2013). This increase in CO, forces an increase
in hydrogen ion concentration and a lowering of pH over time. Decreasing pH changes the
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equilibrium of the inorganic carbon system in the sea by reducing the concentration of carbonate ions
(CO5-Y), an essential molecule for many organisms that produce structures of calcium carbonate
(CaCoOs).

Researchers (AMAP, 2013; Steinacher et al., 2009; IPCC, 2007a; Mathis, Cross and Bates, 2011) find
that the greatest degree of ocean acidification worldwide is predicted to occur in the Arctic Ocean
(AMAP, 2013). This amplified scenario in the Arctic is due to:

e Warming air temperatures; sea-ice decrease resulting in a greater surface area of the sea exposed
to atmospheric CO,

o Increases in the occurrences of phytoplankton blooms
o Increased freshwater from snowmelt, ice-melt, and rivers discharged to the marine environment
e Decomposition in the sea of land-originated organic matter

o Increase in storm frequency and intensity forcing mixing and upwelling of organic matter

If CO, continues to increase in the atmosphere at the current rate, it is predicted that the future rate of
pH decrease would be greater than the current rate of pH decrease (Steinacher et al., 2009; IPCC,
2007a).

The Arctic Monitoring and Assessment Programme (AMAP, 2014) describes the result of these
interacting forces and processes that affect the degree, spatial pattern, and rate of ocean acidification
in the Arctic as follows:

Sea-ice cover, freshwater inputs, and plant growth and decay can also influence local
ocean acidification. The contributions of these processes vary not only from place to
place, but also season to season, and year to year. The result is a complex, unevenly
distributed, ever-changing mosaic of Arctic acidification states.

Some research has been conducted on ocean acidification specific to the Chukchi Sea and Beaufort
Sea. Mathis and Questel (2013) studied the carbonate chemistry in the Leased Area in the northeast
Chukchi Sea during August, September, and October in 2010. The study showed that aragonite and
calcite (two forms of calcium carbonate) saturation rates generally decreased in 2010 as the summer
progressed, and also decreased with depth. They found low saturation rates (~1.1) for aragonite in
bottom water in September and further decreasing in October to ~0.7. In parallel, pH values at this
time were depressed to as low as 7.75 and partial pressure of CO, reached over 700 patm. Surface
waters in September and October followed a similar trend; however, the values were less deviant than
those measured in the bottom water. The authors conclude that increasing atmospheric CO, is
increasingly penetrating the sea surface and water column, causing these aberrant values measured in
September and October 2010.

Similarly, Bates, Mathis, and Cooper (2009) documented abnormally low seasonal saturation or
undersaturation (<1) of aragonite and calcite in the Chukchi Sea shelf and Beaufort Sea waters during
open water seasons 2002 and 2004. The authors relate these results to seasonal phytoplankton and
carbonate saturation interactions fueled by increasing CO, in the atmosphere.

Yamamoto-Kawai et al. (2009) collected carbonate chemistry measurements in the Canada Basin of
the Arctic Ocean. Their results demonstrated that, over 11 years, melting sea ice forced change in pH
and the inorganic carbon equilibrium, resulting in decreased saturation of calcium carbonate in the
seawater. lkawa and Oechel (2013) studied the air-sea exchange of CO, in Chukchi Sea nearshore
waters throughout June — August, 2008. They found that CO, concentration in water was at its lowest
in early summer before ice sheets melted and during the phytoplankton bloom at the ice edge.
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Increasing ocean acidification is predicted to cause changes in ecosystem processes and present
additional stressors to organisms in the Arctic (AMAP, 2013; Kroeker et al., 2013; Steinacher et al.,
2009; Bednarsek et al., 2014; Fabry et al., 2008, 2009). Decreased thickness of calcium carbonate
structures, and in some cases, increased structure thickness has been demonstrated with depressed pH
(Reis et al., 2009). Decreased pH can also affect other important physiological functions such as cell
function (Portner, 2008; Dupont et al., 2008).

3.1.7. Air Quality

There are unique characteristics of the affected environment on the Alaska North Slope. The North
Slope is located entirely north of the Arctic Circle, and is separated from the more southern areas of
Alaska by the Brooks Range; permafrost underlies the entire region; winters are long, cold, and dry,
and summers are cool (See Section 3.1.2.).

New information since the preparation of the 2007 FEIS or the 2011 SEIS is provided where the
information could alter BOEM’s conclusions from those reported in the 2007 FEIS or the 2011 SEIS.
New information includes:

e U.S. Fish and Wildlife Service designation of parts of the North Slope adjacent to the Chukchi
Sea as “Sensitive Class II Areas.”

e National Ambient Air Quality Standards (NAAQS) have been updated in the time since the
documents were prepared.

e The Clean Air Act (CAA) was amended in December 2011, changing regulatory jurisdiction
over air emissions from OCSLA activities from the U.S. Environmental Protection Agency
(EPA) to BOEM.

3.1.7.1. Sensitive Class Il Areas

The Alaska North Slope is a vast expanse of flat, treeless tundra. It includes the Arctic National
Wildlife Refuge (ANWR) adjacent to the Beaufort Sea OCS, and a small area on the western coast of
the North Slope known as the Chamisso Wilderness. The Chamisso Wilderness is a unit of the Alaska
Maritime National Wildlife Refuge (AMNWR), and includes Cape Thompson, a headland on the
Chukchi Sea, and Cape Lisburne, approximately 50 mi (80 km) north of Cape Thompson. On
February 6, 2014, USFWS designated all units of their National Wildlife Refuge System within the
Alaska Region as “Sensitive Class II Areas” (USFWS, 2014a). Such areas are afforded special
protection from air quality impacts. The remaining areas of the North Slope are also Class Il areas,
but not “sensitive” Class II areas.

All Class II areas have air quality that does not exceed the Federal air standards defining healthful air,
as measured against the NAAQS (40 CFR Part 50). The EPA, using data from monitors on the North
Slope maintained by industry for air permit verification, developed a set of background
concentrations for the criteria pollutants (EPA, 2014c¢). A summary of the NAAQS and the
background concentrations are provided in Table 3-6.

Table 3-6. National Ambient Air Quality Standards.

NAAQS Standards 2010 North Slope
Pollutant Averaging Period Primary |Secondary Background
(ng/m®) (ng/m®) Concentrations (ug/m°)
. 8-hour 10,000 945

Carbon Monoxide (CO) None

1-hour 40,000 959
Lead (Pb) 4/ Rolling 3-Month Avg. new 0.15 Same as Primary N/A

Annual 100 Same as Primary 2
Nitrogen Dioxide (NO,) 5 -

1-hour avg. over 3 years new 188 None Varies by hour
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NAAQS Standards 2010 North Slope
Pollutant Averaging Period Primary |Secondary Background
(ug/im®)  |(pg/im®) Concentrations (ug/m®)

Particulate Matter )

(PM10) I 24-hour 150 Same as Primary 79

°/ Same as

Particulate Matter Annual new 12.0 6/ NEWprimary 2

(PMzs) 24-hour new 358/ | Same as Primary 1

Ozone (O3) 2/ 8-hour nvew 156.95 7/ | Same as Primary N/A

Sulfur Dioxide (SO2) 3/ 1-hour new 196 9/ 1300 pg/m® 23

Notes: Particulate matter refers to very small particles of liquids or solids that are suspended in air, and are
comprised of dust, acids, exhaust, smoke, metals, and organic chemicals. There is no single value that
represents the molecular weight of either PM4o or PM2 5 particles. As such, there is no value reflecting the
concentration of PM in parts per million (ppm).

Revoked NAAQS:

1/ PM4o annual standard of 50 |.|g/m3 is revoked, 10/17/ 2006.

2/ Ozone 1-hour standard of 0.12 ug/ m?® is revoked, 4/30/2004.

3/ SOz annual and 24-hour primary standards of 0.03 ppm and 0.014 ppm, respectively, are revoked, 6/22/2010.
Revised NAAQS:

4/ Lead, three-month rolling average primary and secondary standards are lowered from 1.5 pg/ m? to 0.15.ug/
m®, 11/12/2008.

6/ PM2s annual primary standard lowered from 15.0 pg/ m>t012.0 pg/ m?®, 1/15/2013.

7/ PM25 24-hour standard is revised to 35 pg/ m?, 10/17/2006.

8/ Ozone 8-hour standard is revised to 0.075 ppm (156.95 ug/ m3), 3/27/2008.

New NAAQS Established:

5/ NO2 new 1-hr primary standard is established at 188 .ug/ m?®, 2/9/2010.

9/ SO2 new 1-hour primary standard at 75 parts per billion, 6/22/2010.

Sources:40 CFR Part 50. 69 FR 23951, April 30, 2004; 71 FR 61144, October 17, 2006; 73 FR 16436, March 27,
2008; 73 FR 66964, November 12, 2008; 75 FR 6473, February 9, 2010; 75 FR 35520, June 22, 2010; 78 FR
3086, January 15, 2013; and EPA,. 2011b, Table 4.

Emissions of the criteria pollutant, lead (Pb), will not be considered in this analysis as diesel exhaust
and volatile organic compounds (VOCs) contain only trace amounts of lead, if any at all.
Additionally, for purposes of this analysis, emissions of nitrogen oxides (NOy) are presumed to
include all oxides of nitrogen, including NO,. Similarly, projected emissions of sulfur oxide (SO,) are
presumed to include all oxides of sulfur, including SO,. A thorough description of the criteria and
precursor pollutants, and the health effects of each, are found in the 2007 FEIS (Section IV.C.1.b).
Changes to NAAQS are addressed below.

3.1.7.2. Revisions to the National Ambient Air Quality Standards

The pollutants relevant to this Second SEIS are the NAAQS, the chemical compounds the EPA finds
to occur most commonly in the ambient air and which have the potential to cause harm to human
health and the environment. The EPA establishes and maintains numerical standards, or “criteria,” for
these pollutants, where the criteria are distinguishable between primary and secondary standards.
Primary standards are intended to protect public health, including the health of sensitive populations
such as asthmatics, children, and the elderly. Secondary standards are intended to protect public
welfare, including protection against decreased visibility, damage to animals, crops, vegetation, and
buildings. As a result, the NAAQS are limited by specific criteria, and are referred to as the “criteria
pollutants.”

In addition, emissions of VOCs are considered in this analysis. These non-methane reactive organic
chemical compounds are emitted directly through stack exhaust, sometimes through evaporation, and
participate in the photochemical transformation into ozone, a criteria pollutant. Ozone is not emitted
directly from any source; rather, it is a phenomenon that occurs on a regional scale, indeed a global
scale, occurring at a time and location far removed from the action that initiated the emissions. Ozone
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is formed when VOCs and NOj are transported into the presence of sunshine, so that the pollutants
are referred to as ozone precursor pollutants.

3.1.7.3. Change in Jurisdiction for Air Pollution Prevention and Control

On December 23, 2011, Congress enacted the “Consolidated Appropriations Act, 2012 (Act) (Pub.
L. 112-74). The Act revised Section 328(a) and (b) of the 1990 CAA Amendments (1990 CAAA).
Specifically, the revision to the 1990 CAAA restored regulatory jurisdiction to the Secretary of the
Interior for the OCS planning areas adjacent to the Alaska North Slope Borough, which includes the
Beaufort Sea OCS and the Chukchi Sea OCS Planning Areas (Arctic OCS), and a small portion of the
Hope Basin OCS Planning Area near Cape Thompson and Cape Lisburne.

As a consequence of the Act, air quality regulation of OCS activities in the Arctic OCS is the
responsibility of BOEM, rather than EPA. Lessees that propose oil and gas activities within the
boundaries of the Lease Sale 193 Program Area are not required to obtain an EPA air quality permit.
Instead, plans proposed by lessees for the Chukchi Sea OCS Planning Area must demonstrate
compliance with the BOEM Air Quality Regulatory Program (AQRP).

Emission Sources

Emission sources likely to deteriorate air quality are related to how much industry the area supports.
Generally, the North Slope is sparsely populated, with just 0.1 persons per mi® (2.6 km?®). Barrow, the
largest community on the North Slope, is an exception with a population of 4,212. Emissions in
Barrow are largely from maintaining infrastructure and supporting the population, such as providing
heat and transportation. Emissions from these sources depend on the type of fuel used for heat, and to
power various types of vehicles, but are likely to be comprised mostly of nitrogen oxides, sulfur
dioxide, and carbon monoxide. Wainwright, Alaska, located 70 miles (113 km) southwest of Barrow,
is the third largest community on the western North Slope. The population is less than 1,000. Point
Lay, with a population of less than 500, is located 80 miles (128 km) southwest of Wainwright. While
some areas of the North Slope occasionally have higher populations due to oil and gas crews,
monitors have not provided data that would support any finding other than emission sources are
scarce on the North Slope and do not cause problematic pollutant concentrations.

In Barrow, the State of Alaska operates the public Wiley Post-Will Rogers Memorial Airport (BRW),
which serves most of the communities of the borough, conducting 12,010 aircraft operations in 2010.
The NSB owns and manages the Wainwright Airport (AWI) which conducted 4,129 aircraft
operations in 2010. Most of the aircraft operating at BRW and AWI are small single- and twin-engine
piston engine aircraft powered by low-lead Aviation Gasoline (AvGas). Such aircraft produce levels
of carbon monoxide higher than passenger jets, which operate at BRW but not at AWI. The few
passenger jet operations at BRW produce higher levels of nitrogen oxides.

3.1.8. Acoustic Environment

Ambient sound levels in the Chukchi Sea can vary dramatically between and within seasons as a
result of the following: (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) other miscellaneous factors. Ambient sound
levels can affect whether a specific sound is detectable by a receiver, including a living receiver.
Burgess and Greene (1999) measured ambient sound in the Beaufort Sea in September to be
approximately 63 to 133 dB re 1 uPa. Roth and Ross (2012) found that during the period from 2006-
2009, ambient noise measured north of Barrow, Alaska, during periods of open water the highest
noise levels were 80-83 dB re: 1uPA2/Hz at 20-50 Hertz (Hz), whereas during months with ice cover
has lower spectral levels (70 dB at 50 Hz). Months were both ice cover and low wind speeds had the
lowest noise levels (65 dB at 50 Hz).
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In the Chukchi Sea, natural underwater noise is strongly influenced by sea ice; however, sea ice also
can limit sound propagation because noise scatters “along the rough underside of ice boundaries at
high rates than for scattering from the surface of the open sea.” This is true for “natural and
anthropogenic” sources of noise (Roth and Ross, 2012). Lesser natural influences are from wind-
driven ocean waves with ice floes, temperature changes that cause tensile cracks, snow cover, and ice
fog. Animal vocalization sand sounds are caused by whale calls, echolocation clicks, and snapping
shrimp.

Human sources of sound in the marine environment include 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 offshore
industrial activities (Greene and Moore, 1995; Greene, 1995).

Arctic underwater noise, both natural and anthropogenic, is impulsive, and its temporal distribution
can be highly non-Gaussian (i.e. not a normal distribution) due to sea ice dynamics.

3.1.9. Climate Change

The Earth’s climate is naturally variable. After exiting an ice-age some 20,000 years ago, the Earth is
now in a warming trend. Fluctuations in the global climate are the natural consequence of the Earth’s
energy budget (radiation balance), which is the system of heat transfer between the Earth and the Sun;
a natural process that seeks equilibrium. When the system’s natural radiation balance is upset by
excess GHGs in the atmosphere, net warming occurs. Evidence from ice-core data from Antarctica
shows the sinuous historical record of temperature versus the concentration of GHGs over a period of
420,000 years before present (B.P.) (Petit, Jouzel, and Raynaud et al. 1999). The fluctuations in the
climate are depicted in Figure 3-7.
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Figure 3-7. Chronological Temperature and CO, Concentrations. 7This image reflects results from ice-core
data collected from the Vostok site in Antarctica and published in the British journal, Nature. The graph shows
the correlation between CO; concentration levels, over time, and temperature changes through four glacial
cycles dating back 420,000 years. The graph measures the concentration of CO,, in units of parts per million by
volume (ppmv) against temperature in degrees Celsius, against the years “before present” (B.P.) in
demarcations of 10,000 years. The thicker lines of temperature beginning approximately 100,000 B.P. is the
result of more copious data than was available for the previous periods. Source: Petit et al. (1999).

As with many fields of science, uncertainties exist in the field of climate change. Outstanding
questions remain such as how much and at what rate warming will occur, and how such effects will
globally influence precipitation, storms, and wildlife habitat, etc. The science used to predict the
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consequences of global emissions is continually evolving. The International Panel on Climate Change
(IPCC) released its Fifth Assessment Report (ARS) in 2013 providing updates, including updates with
respect to climate changes in the Arctic (IPCC, 2013a and 2013b). While the science is evolving,
scientists generally agree the warming trend is accelerating at an unusually rapid rate and is caused by
increased emissions of GHG produced by human activities. For example, the United Nations
Framework Convention on Climate Change (UNFCCC) suggests that climate change is attributable to
human activities that have altered atmospheric composition and caused climate variability beyond
what can be explained by natural causes (IPCC, 2014).

The IPCC estimates global net warming will occur in the future as the mean surface temperature
increases up to 3.7 °F/1.48 °C by the year 2100. While there may be periods during that time when
the global temperature will cool or remain steady, it is believed the average trend will be a net
increase in temperature.

Greenhouse Gases (GHG).

GHGs are chemical compounds that contribute to the greenhouse effect by absorbing infrared
radiation from the sun. When an overabundance of GHGs is present in the lower atmosphere, too
much heat can be trapped, and the net temperature of the earth increases. Some GHGs, such as CO,,
occur naturally and are emitted to the atmosphere through natural processes and human activities.
Other GHGs are created and emitted solely through human activities. The three most abundant GHGs
caused by human activities are:

Carbon dioxide (CO,). CO, enters the atmosphere through the burning of fossil fuels (oil, natural
gas, and coal), solid waste, trees and wood products, and also as a result of other chemical reactions.
CO; is also removed from the atmosphere when it is absorbed by plants as part of the biological
carbon cycles (EPA, 2011d). Concentrations of CO, have increased steadily since the beginning of
the industrial era from an annual average of 280,000 parts per billion (by volume) (ppbv) in the late
1700s to 396,000 ppbv, or 0.0396%, at Mauna Loa in 2013 (EPA, 2014d). CO, is not destroyed in the
atmosphere over time; some molecules may remain in the atmosphere for 50 to 500 years. The graphs
in Figure 3-8 depict the recent increases in CO, emissions.
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Figure 3-8. Global Atmospheric Concentrations of Carbon Dioxide over Time. These graphs show the
concentrations of CO; in the earth’s atmosphere dating back hundreds of thousands of years through 2013,
measured in parts per million (ppm). The graph on the right shows the increase of CO, emissions in the past 63
vears until 2013. Source: EPA (2014d).
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Methane (CH,). CH, is emitted during the production and transport of coal, natural gas, and oil. CH,
emissions also result from livestock and other agricultural practices and by the decay of organic waste
in municipal solid waste landfills (EPA, 2011c). Concentrations of CH4 have more than doubled since
preindustrial times, and was 1,800 ppbv, or 0.00018%, in 2013 — due primarily to use of fossil fuels
(EPA, 2014d). Methane remains in the atmosphere for 12 years. Pound for pound, the warming
impact from emissions of CH, is over 20 times greater than CO, (EPA, 2014a).

Nitrous oxide (N,0). N,O is emitted during agricultural and industrial activities, as well as during
combustion of fossil fuels and solid waste (EPA, 2011d). After rarely exceeding 280 ppbv over the
last 800,000 years, levels of N,O have increased since the 1920s to a new high of 326 ppbv, or 3.2E-
5% — due primarily to agriculture (EPA, 2014d). Nitrous oxide molecules remain in the atmosphere
for an average of 120 years, until transformed through chemical reactions. The impact of one pound
of N,O is over 300 times that of one pound of CO, with respect to the ability to absorb heat (EPA,
2014a).

3.1.9.1. Systems Driving Global Climate Change

There are many factors that influence global climate. The earth has many climates, ranging from the
tropical (warm and moist) to the polar (cold and dry). Climate zones are controlled by various
topographical, oceanographic, and meteorological features (Ahrens, 2013). These features include
intensity of sunshine (which can vary by latitude), distribution of land and water, ocean currents,
prevailing winds, high-and low-pressure areas, mountain barriers, and altitude. The systems that
influence the global climate still naturally fluctuate. These fluctuations, or oscillations, can have an
impact on the climate, both locally and on the global scale.

The Pacific Decadal Oscillation (PDO), the North Atlantic Oscillation (NAO), and the Arctic
Oscillation (AO) are all patterns of climate variability that are believed to influence global and Arctic
climate. The PDO describes the fluctuation in northern Pacific sea surface temperatures that alternate
between above normal (negative phase) and below normal (positive phase) Pacific Ocean sea surface
temperatures. These cycles operate on a 20- to 30-year time scale (NOAA, 2011), and were believed
to be associated with shifts in the climate of the North Pacific around 1948 and 1976 (Bond, 2011).
The last major shift in the PDO occurred in 1976-1977, marking a change from cold to warm
conditions in Alaskan waters (Bond, 2011, as reported in NMFS, 2013a).

The NAO is a climate system that is the dominant mode of winter climate variability for a geographic
area extending from the North Atlantic region, to central North America, Europe, and Northern Asia.
The NAO is a large-scale atmospheric mass that controls the strength and direction of the westerly
winds and storm tracks across the North Atlantic. A positive NAO index is associated with stronger
and more frequent winter storms crossing the Atlantic Ocean. The NAO has trended toward the
positive phase over the past 30 years (Bell, 2011, as reported in NMFS, 2013a), which is associated
with stronger and more frequent winter storms crossing the Atlantic Ocean (Dickson et al., 2000, as
reported in NMFS, 2013a).

The AO is a climate cycle system that influences climate patterns in the Arctic. The AO is very
similar to the NAO with respect to timing and effects on local temperatures and precipitation (NMFS,
2013a). The AO is defined by the location of synoptic surface pressure patterns (highs and lows) at
the polar and middle latitudes that, on occasion, nearly reverse position, and “oscillate” between
positive and negative phases from one winter to the next. A visualization of the AO, both the negative
and positive phases for the winters of 2010 and 2011, is provided in Figure 3-9 (Douglas, 2012).
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Negative Arctic Oscillation (November 1 — December 15, 2010) Positive Arctic Oscillation (November 1— December 15, 2011)

'::.I\., A

3 “ Y

Difference from Average Temperature (°F)

- |
-7 7
Figure 3-9. Arctic Oscillation phases. This diagram visualizes the approximate average locations of

high and low pressure centers and the jet stream location that define the negative and positive phases of the
Arctic Oscillation, superimposed on a world temperature map of 2010 and 2011. The positive phase shows low
pressure over the polar region and higher pressure in the Northern Pacific and Northern Atlantic Oceans. This
pattern directs ocean storms more to the north, with warmer and wetter weather above the jet stream, including
the coastline of the Chukchi Sea in Alaska. The eastern United States has warmer than normal temperatures in
the positive phase. When shifting to the negative phase, the winds become weaker, and the jet stream develops a
deep trough over the central United States, allowing cold air to drive southward. This causes an increase in
storms in the middle latitudes with much warmer temperatures on the Alaska North Slope and colder than
normal temperatures from western Canada to Florida (Douglas, 2012). Sources: Adapted by BOEM from
Douglas (2012); Watts (2010) and Herring, Higgins, and Halpert (2010).

Graphs of the historical occurrence of the annual AO index, whether positive or negative, are shown
in Figure 3-10. On the graphs, the positive phases of the AO are indicated by marks above the zero-
line, and the negative phases, below the line. Since 1950, the AO has fluctuated between the negative
and positive phases, being mostly negative through the 1990s, when a more intense positive phase
prevailed. During the 2000s, the AO has fluctuated, having a more intense negative phase in 2010,
followed by another positive phase. The AO can change from a positive to negative mode, or vice
versa, in a matter of weeks. The increase in incidence of the AO negative phase supports continued
warming in the Arctic Ocean and Alaska (NASA, 2011).

3.1.9.2. Climate Change in the Arctic

Changing regional climates is nowhere as evident as in the Arctic, where the climate is changing at a
faster pace than other regions of the world (NOAA, 2014a). Alaska’s climate conditions have ranged
from one extreme to another over a period of millions of years. Fossil records from the mid-
Cretaceous Period indicate that the Arctic was substantially warmer than present-day conditions, and
the geography, atmospheric composition, and ocean currents were considerably different than current
conditions (ACIA, 2010, as reported in NMFS, 2013a).
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Figure 3-10. Chronological Arctic Oscillation Phases. The charts show the changes in the AO beginning
in 1950 until 2010 (left) and in the decade of the 2000s (right). Source: NOAA, 2014b.

Geophysical, biological, oceanographic, atmospheric, and anthropogenic sources provide evidence of
the climate changing in the Arctic in recent decades. For example, temperature recordings taken by
the National Weather Service Office in Barrow from 1961 through 2010 and compiled by the Western
Regional Climate Center in Reno, Nevada provide evidence of the warming in the Arctic (WRCC,
2014). The temperature recordings show that Barrow’s mean temperature increased from 9.4°F/-
12.6°C during the 30 years from 1961-1990, to 11.8°F/-11.2°C during the 30 years from 1981-2010,
an increase of 2.4°F/1.4°C.

Evidence of the Arctic climate warming is also supported by traditional knowledge from Alaska
Native communities along the Beaufort and Chukchi Seas. Residents of these communities have
reported changes in thickness of sea-ice, increased snowfall, drier summers and falls, warmer
temperatures, forest decline, reduced river and lake ice, permafrost degradation, increased storms and
coastal erosion, and ozone depletion. The changes reported by local residents are generally consistent
with the scientific evidence of climate change (NSIDC, 2011, as reported in NMFS, 2013a):

e Air temperatures in the Arctic are increasing at an accelerated rate

e Year-round sea-ice extent and thickness has continually decreased over the past three decades

e Water temperatures in the Arctic Ocean have increased

e Changes in salinity of the Arctic Ocean has occurred

e Rising sea levels

e Retreating glaciers

o Increases in terrestrial precipitation

e Warming permafrost

o Northward migration of the tree line

Although verifying such trends in the Arctic is challenging due to the small number of monitoring
stations and relatively short records of data, the following statistics for the Arctic published as part of
the Arctic Climate Impact Assessment support these trends (ACIA, 2004 and ACIA, 2005, as
reported in NMFS, 2013a):

e A warming trend in the Arctic of 0.160°F/0.089°C per decade compared to 0.110°F/0.061°C,
per decade, for the globe
e A warming trend of 0.70°F/0.389°C per decade over last four decades

e Precipitation increase of approximately 1% per decade over the past century
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o Snow extent decrease of approximately 10%

e Permafrost warming almost 3.6°F/1.45°C over the past three decades

e Arise in Arctic Sea level of 10 to 20 centimeters (cm) (3.9-7.9 in) in the past century
e An 8% decrease in annual average sea-ice extent over the past three decades

o A 15% to 20% decrease in the extent of summer sea ice over the past three decades

e A mean annual increase in temperatures by 2.4°F/0.78°C over the last five decades (WRCC,
2014)

o A decrease in sea-ice thickness by 42% since the middle 1970s

¢ An increase in mean winter temperatures by 11.8°F/ 6.02°C over the last five decades (WRCC,
2014)

Changes in the Arctic climate are illustrated in reductions in sea ice over the past several decades.
According to the National Aeronautics and Space Administration (NASA), the annual minimum
summer extent of Arctic ice coverage in September 2013 was (1.97 million miz) (5.10 million km?).
The extent of sea ice varies from year to year, for example, the 2012 annual minimum summer extent
was 1.32 million mi*/3.41 million km?, about half the size of the average minimum extent from 1981
to 2010. According to NASA:

“The trend with decreasing sea ice is having a high-pressure area in the center of the
Arctic, which compresses the ice pack into a smaller area and also results in clear skies,
which enhances melting due to the sun.” Further, “The character of the ice is
fundamentally different: It’s thinner, more broken up, and thus more susceptible to melt
completely. This year [2013], the cool temperatures saved more of the ice. However, the
fact that as much of the ice melted as it did is an indication of how much the ice cover
had changed. If we had this weather with the sea ice of 20 years ago we would have had
an above-normal extent this year [2013]” (NASA, 2013).

Because thinner ice melts at an accelerated rate than does thicker ice, the average thickness of Arctic
ice is expected to decrease further, particularly the extent of the summer ice. NASA further predicts
that at this rate, Arctic summer ice may disappear completely within this century (NASA, 2013).

Continued loss of sea ice could cause further warming through albedo feedback. Albedo feedback
occurs when a change in the area of snow-covered land, ice caps, glaciers, or sea ice alters the
reflectivity of a surface. Albedo (I+) is a value that indicates the reflective ability of a surface from 0
to 1. Generally, the whiter the surface, the more reflective it is, and the value tends toward 1;
conversely, the darker the surface, the less reflective it is, and the value tends toward zero. Cooling
increases ice coverage and increases the albedo. Increased albedo leads to increased cooling as the
amount of solar energy absorbed is minimized. Conversely, decreased albedo leads to increased
warming as the amount of solar energy absorbed is maximized (Deser, Walsh, and Timlin, 2000). See
Table 3-7 for comparisons of the albedo values for three surfaces.

Table 3-7. Ice-Albedo Comparisons.

Surface

Cooling ( 1%, percent reflected)

Heating (percent absorbed)

Ice

0.50 or 50%

0.50 or 50%

Snow covering ice

0.90 or 90%

0.10 or 10%

Open Ocean

0.06 or 6%

0.94 or 94%

Source: NSIDC, 2014b.

In the warming Arctic climate, this feedback loop has the potential to increase sea levels; alter the
salinity (NASA, 2013); cause an increased release of methane (CH,4) into the atmosphere due to
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melting of permafrost; and increase storm tracks, patterns of precipitation, and the frequency and
severity of cold-air outbreaks in middle latitudes (ACIA, 2005 and NMFS, 2013a).

Soot, or Black Carbon (BC), plays a role in short-term climate effects in the Arctic. The particles that
comprise BC are created by the combustion of fossil fuels and by forest fires. BC particles can
originate in other countries and be transported to the Arctic area. The dark color of the particles
decreases albedo after deposition on the ice and snow causing incoming radiation to be absorbed.
Unlike GHGs, the particles of BC are short-lived in the atmosphere with a lifetime of days to weeks.
The “cloud” of BC occurs over the Arctic from early winter until springtime. Climate effects from
black carbon are especially strong in sensitive areas such as the Arctic, resulting in earlier annual
spring melting and sea-ice decline. Because of the visual effect, the impacts are recognized more
immediately than impacts from GHGs (USDOI, BLM, 2012).

The oceans are natural reservoirs of inorganic carbon. In addition, about 30% of the total
anthropogenic emissions of CO, accumulates in the ocean. This accumulation from anthropogenic
CO; results in the gradual increased acidification of the oceans. Thus, the presence of additional CO,
decreases the pH levels, which increases potential threats to the health of the world’s oceans
ecosystems (IPCC, 2013 ).

The greatest degree of ocean acidification worldwide is predicted to occur in the Arctic Ocean. This
amplified scenario in the Arctic is due to the effects of increased freshwater input from melting snow
and ice and from increased CO, uptake by the sea as a result of ice retreat (Fabry et al., 2009).
Measurements in the Canada Basin of the Arctic Ocean demonstrate that over 11 years, melting sea
ice forced changes in pH and the inorganic carbon equilibrium, resulting in decreased saturation of
calcium carbonate in the seawater (Yamamoto-Kawai, 2009).

Seawater that is supersaturated with calcium carbonate minerals typically supports abundant healthy
marine life. Calcium carbonate minerals provide the means for calcifying organisms to build their
skeletons and shells. Continued ocean acidification would cause some parts of the ocean to become
less saturated with the needed mineral, which is likely to affect the ability of some organisms to
produce and maintain their shells, as shown in Figure 3-11. (NOAA, 2014b).

Figure 3-11. Pteropod Shell Deterioration by Acidification. The pteropod, or “sea butterfly,” is a tiny
sea creature about the size of a small pea. Pteropods are eaten by organisms ranging in size from tiny krill to
whales, and are a major food source for North Pacific juvenile salmon. The photos above show what happens to
a pteropod’s shell when placed in sea water with pH and carbonate levels projected for the year 2100.The shell
slowly dissolves after 45 days. Photo credit: David Liittschwager/National Geographic Stock.Source: NOAA,
2014b.

Climate change has global implications. The map in Figure 3-12 depicts various types of observed
impacts attributable to climate change. The map appears in a document supplementing the latest
assessment report published by the IPCC. With respect to the Arctic, the IPCC indicates a high
confidence that changes to the following are attributable to climate change: glaciers, snow, ice, and
permafrost; coastal erosion and/or sea level effects; terrestrial ecosystems; marine ecosystems; and
livelihoods, health and/or economics.
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Figure 3-12. Widespread climate impacts in a changing world. This diagram illustrates the impacts in
recent decades attributed to climate change, based on studies reviewed since the IPCC Fourth Assessment
Report (AR4). Source: IPCC, 2014, Figure SPM.2 pp.7.

3.2. Biological Environment

3.2.1. Lower Trophic Level Organisms

The Chukchi Sea is generally thought of as having the highest benthic faunal mass of all the Arctic
shelves (Dunton et al., 2005; Sakshaug, 2004). A review paper by Grebmeier et al. (2006),
synthesizing 20 years of data from interdisciplinary oceanographic cruises, found there are areas of
high benthic biomass and abundance in both the south central and northeast Chukchi Sea. Grebmeier
et al. (2006) explain that the large biomass is due to nutrients deposited by plankton blooms living out
their life cycles and sinking to the seafloor along the Chukchi Sea Shelf. Organic matter sinking to the
benthic surface creates a coupling, or link, between the pelagic and benthic surfaces, providing a
source of energy for the diverse and abundant life that lives on and in the seafloor. In the future this
may change to a more pelagic based cycle, due to climate forcing of systemic change being caused by
changing ice regimes and warming ocean temperatures (Grebmeier, 2012b; McTigue and Dunton,
2014). Blanchard et al. (2013a and b), give an example of the high abundance of animals living on or
near the benthic surface in this area. The average number of organisms living in the Leased Area in
the northeast Chukchi Sea ranged from ~800 (on the Klondike prospect 2008) to ~4000 individuals
per m” (on the Burger prospect 2009) during the study period. Kelp and seagrass communities are
also present in the Chukchi Sea but are located only inshore of the Leased Area (Phillips et al., 1984).
Their spatial extent is probably limited by the lack of cobblestone rock and other hard substrate
(Dunton et al., 2000).

The term lower trophic organism refers to numerous species, and includes those animals, plants,
algae, and bacteria that constitute the primary and sometimes secondary trophic levels of the
ecological communities found within the affected environments described in this Second SEIS.
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Communities may have one or more trophic levels, with each level consisting of one or more species
existing by consuming a species or group of species in the trophic level beneath it (Levinton, 1982).
The exception to this rule is the primary production or primary trophic level, consisting of organisms
that fix carbon through photosynthesis or chemosynthesis. There are three separate communities, or
groups of organisms, that coexist in similar niches within the described environments that are of
special concern to this analysis: pelagic communities, benthic communities, and epontic communities.
The pelagic community comprises two loosely defined groups that make up the organisms living in
the open water, those living at or near the surface (sometimes referred to as the neuston), and those
living within the pelagic realms of the water column. The benthic community consists of both the
epifauna (those living just above but still strongly associated with the benthos) and the infauna (those
living within the upper sedimentary layers of the benthic surface). The epontic community consists of
those lower trophic organisms living on and in the sea ice.

Pelagic Communities

The plankton communities found in the Chukchi Sea are primarily (by numbers of individuals)
phytoplankton, with the remainder consisting mostly of small animals living within the planktonic
mass and collectively known as the zooplankton (Levinton, 1982).

Each spring and summer, the Chukchi Sea typically experiences a short but intense phytoplankton
bloom that is temporally controlled by sea ice cover, nutrient availability, and river runoff (Questel,
Clarke, and Hopcroft, 2013). Phytoplankton populations making up those blooms in the Chukchi Sea
are representative of a complex ecosystem where distinct water masses of Pacific Ocean origin come
together. These contributions consist of north Pacific current waters pushing northeastward and
influencing Alaska coastal, Bering shelf, and Anadyr waters, each with their own unique assemblages
of phytoplankton and nutrients, that are moved into the Chukchi Sea by the processes of advection
(Hopcroft, Questel, and Clarke-Hopcroft, 2010). Collectively these waters contribute an estimated 1.8
million metric tons of phytoplankton that are forced across the Bering Sea and into the Chukchi Sea
annually (Springer, McCroy, and Turco, 1989).

The Chukchi Sea zooplankton are primarily of Pacific origin, particularly during the ice-free months
(Hopcroft, Questel, and Clarke-Hopcroft, 2010). The diversity and abundance of species, families,
and phyla found within the zooplankton of the Chukchi Sea are reflective of the productivity and
diversity of the phytoplankton and their waters of origin (Dunton et al., 2005, McTigue and Dunton,
2014). Ichthyoplankton (fish larvae living and feeding temporarily within the planktonic mass), such
as Arctic cod (Boreogadus saida), are commonly found in plankton samples (Norcross et al., 2010).
Meroplankton (animals that spend only part of their life cycles within the planktonic masses, typically
the larvae of benthic or open pelagic animals) are represented by larval stages of diverse organisms
including polychaetes, cnidarians, and most arthropods known in Arctic waters including opilio crabs,
barnacles, copepods, mysids, and euphasiids (Bluhm et al., 2009; Ravelo et al., 2014). Nauplii larvae
of resident copepods (known as holoplankton, and living their entire developmental cycle within the
planktonic masses) are diverse and abundant (Bluhm et al., 2009).

Copepods are well represented in planktonic masses of Arctic waters representing numerous calanoid
copepod genera, including the Oithona, Oncaea, Calanus, Microcalanus, and Pseudocalanus.
Copepods are essential to the food webs of the Arctic, being important prey of organisms as diverse
as Arctic cod and bowhead whales (Bluhm and Gradinger, 2008). Further down in the water column,
pelagic communities consist of organisms that are found throughout the relatively shallow waters of
the region (Questel, Clarke, and Hopcroft, 2013). Within the Chukchi Sea and adjoining basin, there
is considerable diversity of both small and large squid, and jelly fish (hydromedusae and
ctenophores). Abundant populations of larvaceans (free-living urochordates, or tunicates), particularly
the large (approximately 7 mm) Arctic species Oikopleura vanhoeffeni, are found throughout the
Chukchi Sea (Lane et al., 2008).
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The biomass of larvaceans may rival that of the copepods, particularly at ice-edge collection stations
where some of the highest recorded densities for Oikopleura vanhoeffeni have been observed.
Pteropods, or pelagic molluscs, are often abundant and represent an important component of biomass
in the region (Questel, Clarke, and Hopcroft, 2013).

Benthic Communities

Chukchi Sea benthic communities are among the most abundant and diverse in Arctic regions due to
the primary productivity created by phytoplankton populations (Grebmeier et al., 2006). As the spring
and summer plankton blooms recede and the release of carbon from ice melt and subsequent release
of material from epontic communities occur, the passive downward drift of nutrients fuels the benthic
communities (Dunton et al., 2005; Quijon, Kelly, and Snelgrove, 2008). Zooplankton grazing on the
phytoplankton are lower in abundance during spring blooms, thus increasing the available nutrients
for benthic organisms (Questel, Clarke, and Hopcroft, 2013).

Kelp beds (communities dominated by the large kelp Laminaria solidungula) occur in at least two
areas along the Chukchi Sea coast. One first described by Mohr, Wilimovsky, and Dawson (1957)
and confirmed by Phillips et al. (1984) is located about 20 km (12 mi) northeast of Peard Bay near
Skull Cliff. Another was reported by Phillips and Reiss (1985) approximately 25 km (16 mi)
southwest of Wainwright. The known kelp beds are located within Alaska State waters. These unique
biological communities exist on bottom substrates dominated by cobblestone or rock that support
highly diverse and abundant epifaunal communities dominated in numbers by amphipods,
polychaetes, cumaceans, sponges, corals (including the soft coral Geremisa rubiformis), and sponges
(Dunton and Schonberg, 2000). The Ledyard Bay Critical Habitat Area is southwest of these
communities. The BOEM-funded COMIDA-CAB study (Dunton et al., 2012) included benthic
ecology studies with collection and analysis of both epifaunal and infaunal populations. Information
regarding epifaunal communities was published by Ravelo et al. (2014). Trawls were conducted at 53
stations between Barrow Canyon and Hanna Shoal, 47 of them within the boundaries of the Klondike
and Burger Leased Areas. Stations of high invertebrate abundance tended to be located along the path
of the nutrient rich central current from the Bering Strait. Abundance was dominated by brittle stars
comprising 71% of invertebrates collected, followed by sea cucumbers (19%), caridean shrimps (3%),
and snow crabs (Chinonectes opilio, 2%). The remainder of the collections included crustaceans such
as amphipods and hermit crabs, mollusks such as bivalves, moon snails and whelks, and cnidarians
such as the anthozoan soft coral Gersemia rubiformis and sand dollars. Abundance and diversity were
higher in the north eastern study area near Hanna Shoal and the mouth of the Barrow Canyon.

Information regarding infaunal communities was published by Schonberg, Clarke, and Dunton (2014)
from collections during the BOEM COMIDA-CAB project. A total of 52 sites (47 within the
Klondike and Burger prospects) were sampled across the Leased Area west of Barrow Canyon and
south of Hanna Shoal. Starting at the southeast corner of Klondike and moving into the northwest
corner of Burger, increases were observed in abundance and diversity of benthic communities,
percentage of mud in the substrate, and water depth. Schonberg, Clarke, and Dunton found the Leased
Areas exhibited differences in substrate composition, water depth, and infaunal community
compositions. Representatives from 361 taxonomic categories of infauna were identified.
Polychaetes, mollusks, and burrowing or tube-dwelling amphipods dominated these communities.
Overall, 38% were polychaete worms, 22% were mollusks (bivalves and snails), and 21% were
crustaceans (mostly amphipods and cumaceans). Number of species collected at any one station
varied from 13 near Klondike to 102 near the mouth of Barrow Canyon. Species diversity and
abundance were highest in the area between Hanna Shoal and the mouth of Barrow Canyon, which
includes the Burger area. The diversity and abundance of these communities have also been
documented in publications from the Chukchi Sea Environmental Science Program, a multi-year
science program focused on the same area and funded by industry, with Blanchard et al., (2013 a and
b), and Day et al., (2013). These studies, as well as Dunton, Grebmeier, and Trefry (2014) from the
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BOEM COMIDA-CAB project, discussed high primary productivity from plankton blooms providing
energy for the formation of abundant and diverse benthic populations. The assemblages of lower
trophic communities within the Leased Area tended to follow distinct spatial distribution patterns that
matched the path of current flows and seasonal movements of water masses.

Epontic Communities

As sea ice forms and dissipates in the Arctic region, the physics of ice formation and local changes in
temperature and salinity create a diversity of ice classifications. Diverse communities of epontic
organisms live on and within this ice, inhabiting three-dimensional networks of brine channels and ice
crystals, including the exterior surfaces of ice-water interfaces (Horner et al., 1992). Arctic sea ice
and its ice associated assemblages of biota are unique, with numerous ice endemic species (those only
found in or on ice) as well as generalists taking advantage of the available habitats and abundance of
life they support. Many organisms are small, including virus and bacteria that make up the majority of
the abundance of epontic organisms that are found in every sample of sea ice (Deming, 2002). Ice
algae are also common, with diatoms making up the majority of species found. One study found more
than 250 species of diatoms in two ice cores collected in June of 1998 from pack ice in the northern
Chukchi Sea (von Quillfeldt, Ambrose, and Clough, 2003). Other algae such as dinoflagellates are
also common, with colored bands of algae often seen in ice floes (Arrigo, Mock, and Lizotte, 2003).
Lee et al. (2008) found that ice algae contributed 74% of under-ice pelagic productivity during winter
months of no photosynthetically active radiation (light levels high enough to allow growth),
performing a sustaining capacity in the environment enabling survival of pelagic and benthic
communities. This organic matter produced within the sea ice serves as the base for the ice-associated
food webs and includes consumers such as protozoans (single celled organisms), and metazoans
(larger multi-celled organisms). Protozoans are represented by organisms such as ciliates, rotifers, and
amoebas (Caron and Gast, 2009). Removal of upper layers of snow from ice floes often reveals
colored patches consisting of dense assemblages of protozoans. Metazoans are represented by many
animals such as copepods, copepod nauplii, nematodes, turbellarians, and, in the case of offshore fast
ice, larvae of benthic polychaetes and gastropods (Horner et al., 1992). Epontic communities also
consist of numerous crustaceans (dominated by amphipods and copepods), larval polychaetes, naupli
larvae of crustaceans, and nematodes (Bluhm, Gradinger, and Schnack-Scheil, 2009). Amphipods are
normally the most numerous crustaceans, with the underside of ice floes often supporting large
communities of gammaridean amphipods that have been found to exist in numbers of more than
1,000/m*. These amphipods are the dominant macrofaunal taxon in the Arctic under-ice habitat and
are thought to be the major consumers of ice algal production in the Arctic (Gradinger and Bluhm,
2005). Larval fish are also common members of epontic assemblages, with Arctic cod often using
brine channels as feeding and resting places, or as refuge from predators (Gradinger and Bluhm,
2004).

3.2.2. Fish
Summary of 2007 FEIS and 2011 SEIS

The discussion of fish and fish habitat that follows is in addition to the full description of these
species and their habitats in the 2007 FEIS (Section I11.B.2) and the 2011 SEIS (Section I11.B.2). The
U.S. Chukchi Sea and western Beaufort Sea support at least 98 fish species representing 23 families
(Mecklenburg, Mecklenburg, and Thorsteinson, 2002; Mecklenburg, Moller and Steinke, 2011;
Fautin et al., 2010). Fish are commonly defined by three general groupings:

o Freshwater fishes that inhabit freshwater only

e Marine fishes that inhabit marine waters only

e Diadromous migratory fishes that migrate between freshwater, estuarine, and/or marine waters
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o Anadromous fishes are a subset of diadromous fishes where adults occupy marine waters
and enter freshwater to spawn; eggs and larvae develop in freshwater.

The Chukchi Sea features designated Essential Fish Habitat for Pacific salmon (all life stages for all
five species), Arctic cod (late juvenile and adults), saffron cod (late juvenile and adults), and opilio
crab (eggs) (http://www.alaskafisheries.noaa.gov/habitat/efh.htm). While this Second SEIS is not
intended to provide the basis for Essential Fish Habitat (EFH) consultation, the habitats of each of
these species are encompassed in the general discussion below.

Marine fish habitats are typically described in two depth (vertical) categories:

e Benthic and demersal environment (seafloor and bottom water [up to 3 m above seafloor])

e Pelagic environment (ocean surfacewaters and water column)

Fish species discussed in this section are referred to by their common names. A list of the common
fish names with the corresponding taxonomic names is provided in Table 3-8. An extensive list of
fish species and associated environments in the U.S. Chukchi Sea is presented in the 2011 SEIS
(Appendix C, Table C-1) and is incorporated here by reference (USDOI, BOEMRE, 2011a).

Table 3-8. Common and Taxonomic Fish Names.

Fish Common Name

Taxonomic Name

Fish Common Name

Taxonomic Name

Pleuronectes

Alaska plaice . Hamecon Artediellus scaber
quadrituberculatus

Arctic alligatorfish Aspidophoroides olrikii Humpback whitefish Coregonus pidschian

Arctic char Salvelinus alpinus Least cisco Coregonus sardinella

Arctic cod/polar cod

Boreogadus saida

Longhead dab

Limanda proboscidea

Arctic flounder

Pleuronectes glacialis

Marbled eelpout

Lycodes raridens

Arctic shanny

Stichaeus punctatus

Ninespine stickleback

Pungitius pungitius

Arctic staghorn sculpin

Gymnocanthus tricuspis

Pacific herring

Clupea pallasii

Bering cisco

Coregonus laurettae

Pacific sand lance

Ammodytes hexapterus

Bering flounder

Hippoglossoides robustus

Pink salmon

Oncorhynchus gorbuscha

Bering wolffish

Anarhichas orientalis

Prickleback species

Stichaedae

Broad whitefish

Coregonus nasus

Rainbow smelt

Osmerus mordax

Canadian /polar eelpout

Lycodes polaris

Saffron cod

Eleginus gracilis

Capelin

Mallotus villosus

Sculpin species

Cottidae

Chinook salmon

Oncorhynchus tshawytscha

Shorthorn sculpin

Myoxocephalus scorpius

Chum salmon

Oncorhynchus keta

Slender eelblenny

Lumpenus fabricii

Coho salmon Oncorhynchus kisutch Snailfish species Liparis sp.
daubed shanny Leptoclinus maculatus Sockeye salmon Oncorhynchus nerka
Dolly varden Salvelinus malma Starry flounder Platichthys stellatus

Eelpout species

Lycodes sp.

Stout eelblenny

Anisarchus medius

Greenland halibut

Reinhardtius hippoglossoides

White-spotted greenling

Hexagrammos stelleri

Halfbarred pout

Gymnelus hemifasciatus

Yellowfin sole

Limanda aspera

Note:  Common Names and Taxonomic Names of Marine and Migratory/Anadromous Fish Species that
Commonly Occur in the U.S. Chukchi Sea.

In 2004, researchers trawled depths between 34-101 m (112-331 ft) in the U.S. and Russian Chukchi
Sea during the Russian-American Long-Term Census of the Arctic (RUSALCA). Four fish species
comprised 79% of the total number of fish caught: Arctic staghorn sculpin, Shorthorn sculpin, Bering
flounder, and Arctic cod. The researchers also examined archival fish specimens in museums. This
combined survey and museum research extended ranges of known species, verified occurrence of rare
species, and helped to clarify the taxonomy and number of species and families that occur in the
Chukchi Sea (Mecklenburg et al., 2007).

Demersal fish species and ichthyoplankton were also collected in the U.S. Chukchi Sea and Russian
Chukchi Sea waters during the summer of 2004 (Norcross et al., 2010). Thirty species of demersal
fish within 10 families were collected. Sculpin species (Cottidae) were the most commonly caught
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fish. Sediment type, bottom salinity, and bottom temperature were the important factors in
determining the type of demersal habitat and the fish that associated with that habitat.
Ichthyoplankton occurrence was related to water temperature and salinity of the water column. This
study identified four groupings of fish species in the Chukchi Sea based on ocean water mass and
habitat characteristics: coastal fishes; south Central Chukchi Sea fishes; western Chukchi Sea fishes;
and north Central Chukchi Sea fishes.

Pink salmon and chum salmon are the most common Pacific salmon species known to occur in the
U.S. Chukchi Sea. High densities of juvenile pink and chum salmon were trawled near the surface
offshore in the Chukchi Sea in September, 2007 (Moss et al., 2009); adult salmon, however, are
known to occur as deep as 200 m (660 ft). Sockeye salmon and coho salmon occur in the southern
Chukchi Sea but in lower numbers than pink and chum salmon. There are indications of small runs of
chinook salmon in the Kugrua River, through Elson Lagoon and strays have been captured in the Kuk
River, near Wainwright (Fechhelm and Griffiths, 2001; Craig and Haldorson, 1986). As climate
change occurs (ice reduction, warming waters), salmon are appearing in the Chukchi Sea in greater
numbers (Kondzela et al., 2009).

Beach-seine sampling and bottom trawl tows (depth <8 m (26 ft)) were conducted at six sites along
the Chukchi Sea coastline during August 2007, 2008 and 2009. Most of the fish caught were
juveniles. Abundance and species composition varied monthly at sites. There was also an annual
variation related to water temperature and sea-ice conditions. Capelin was the most abundant fish
species caught when the year was warmer, and arctic cod was more abundant when the year was
colder (Thedinga, Johnson, and Neff, 2010).

Research has been published, or was initiated and is still underway, since the 2011 SEIS. This recent
research in the Chukchi Sea provides new information on fish occurrence; distribution by depth and
area; seasonal distribution (including the influence of sea ice on distribution); occurrence and
taxonomy of ichthyoplankton; and fish community structure and composition, including
oceanographic factors that are likely determinants of community structure. Some general trends can
be seen across several recent studies on fish in the U.S. Chukchi Sea:

e The occurrence of adult fish species varies with depth of water and latitude.

e The occurrence of adult fish species varies with distance from shore (inner continental shelf to
outer continental shelf).

e Primary factors that determine demersal fish habitat and communities appear to be salinity,
temperature of bottom water, and percent gravel and mud.

e Primary factors that determine pelagic fish communities appear to be water mass characteristics
and presence of preferred prey.

o Adult Arctic cod are abundant in both demersal and pelagic environments in central and
northern surveys.

e The sculpin family (Cottidae) is commonly the most abundant family represented (up to 8
Cottidae species) in demersal collections.

e Adult fish in the northern and central Chukchi Sea are generally small; the representative size of
demersal adult fish is less than 15 cm (less than 6 inches).

e The abundance and diversity of fish species is greater in the southern Chukchi Sea than in the
northern Chukchi Sea.

o In warm, low salinity waters of the Alaska Coastal Water mass (central Chukchi Sea), juvenile
saffron cod, Arctic cod, and shorthorn sculpin are abundant pelagic species. In the colder, more
saline, stratified waters (southern Chukchi Sea near the Bering Strait) adult Pacific herring is a
common pelagic species.
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o The diversity of fish species captured along the shoreline varies as the open water season
progresses.

o Several species of ichthyoplankton were collected and identified including: Arctic cod, arctic
staghorn sculpin, alligatorfish, Arctic alligatorfish, Arctic shanny, daubed shanny, Alaska plaice,
Bering flounder, longhead dab, yellowfin sole, and Greenland halibut.

e Demersal fish diversity over decades was highest at Bering Strait and due north into the
southwestern portion of the Leased Area compared to northern and western Chukchi Sea.

e The dominant demersal fish species captured in research trawls in the U.S. Chukchi Sea
remained the same over decades: Arctic cod, Arctic staghorn sculpin, shorthorn sculpin, eelpout
species, saffron cod, and Bering flounder.

o The diversity of benthic fish species is high at Hanna shoal in the northeastern Chukchi Sea.
Arctic cod, eelblennies, eelpouts, and snailfish are the most dominant benthic species collected.

e Dolly Varden travel from the Wulik River on the U.S. Chukchi Sea coast to the Russian
Chukchi Sea outer continental shelf to feed during summer; the majority of time the fish swim
close to the sea surface.

e Juvenile pink and chum salmon occur in high numbers in surface trawls.

o Several new anadromous waterbodies along the U.S. Chukchi Sea coast are documented and
added to the Alaska Anadromous Waters Catalog.

A list of these recent studies of fish in the Chukchi Sea is presented in Table 3-9.
Table 3-9. Summary of Recent Research on Chukchi Sea Fish.'

. Date .
Program/investigators Published Topic and Summary Concept
Arctic Ecosystem I_ntegfe_\ted _Survey. NM'.:S’ Interim Variation was found in abundance, distribution, and ecology of
UAF, and other universities, in collaboration . L .
A reports: fish in the demersal, midwater, and surfacewater

with BOEM. Mueter, Farley, Lauth,

Stevenson, Busby, Pinchuk, Weems 2013-2014 |environments in the U.S. Chukchi Sea.

The nearshore environment has a highly dynamic fish

2013 and  |community composition and may be a nursery area and a
ongoing corridor for several species of juvenile fish to transition to the
oceanic habitat

Arctic Coastal Ecosystem Survey. Boswell,
B |Barton, Heintz, Moran, Robertson,
Vollenweider, Norcross, Li

Dolly Varden in the Chukchi Sea swim long distance migration
C |Seitz and Scanlon 2014 from U.S. Wulik River to feed on the Russian Chukchi Sea
outer continental shelf.

Most common demersal fish in the Northeastern Chukchi Sea
D |Norcross, Raborn, Holladay et al. 2013 were Arctic cod, stout eelblenny, shorthorn sculpin, hamecon,
slender eelblenny; all fish were small,<15 cm (<6 in.).

Fisheries research-catch data in the eastern Chukchi Sea:
dominant species of demersal fishes captured over decades
were the same: Arctic cod, Arctic staghorn sculpin, shorthorn
sculpin, eelpout species, saffron cod, Bering flounder.

E |Norcross, Holladay and Mecklenburg 2013

Pelagic fish species distribution was related to water masses
with differences between warm, low salinity waters in central
Chukchi Sea and colder, more saline waters in southern
Chukchi Sea.

F |Eisner et al. 2012

Diversity of demersal fish species per-catch was high at

G |Grebmeier et al. 2012 Hanna Shoal in northeastern Chukchi Sea.

Note: 1 The results from these studies are described in A-G below.

A. Arctic Ecosystem Integrated Survey: Research cruises were conducted in 2012 and 2013 during
open water seasons to study the fish and oceanography of the U.S. Chukchi Sea. The National Marine
Fisheries Service (NMFS), University of Alaska-Fairbanks (UAF), and other universities, in
collaboration with BOEM, investigated the abundance, distribution, and ecology of fish in the
demersal, midwater, and surfacewater environments. Preliminary results are available through interim
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reports, presentations, and posters (Farley et al., 2014; Lauth, 2014; Mueter et al., 2013; Mueter and
Weems, 2014a,b).

Arctic cod was the overall most abundant fish caught in surfacewater trawls, with very high numbers
of small individuals; capelin showed the second highest total abundance in the surfacewater. Other
fish species commonly caught in the surfacewater trawls included Pacific sand lance, pink salmon,
prickleback species, saffron cod, Pacific herring, shorthorn sculpin, and chum salmon. Pacific herring
and capelin comprised the greatest overall biomass (weight) in surfacewater trawls.

Arctic cod comprised the greatest total biomass collected over all bottom trawls; saffron cod and
Pacific herring comprised the second and third largest biomass. Other abundant demersal fish species
caught included: yellowfin sole, starry flounder, shorthorn sculpin, rainbow smelt, Bering flounder,
Arctic staghorn sculpin, Alaska plaice, variegated snailfish daubed shanny, polar eelpout, Alaska
skate, and wattled eelpout. In total, sixty-six taxa of demersal fish were caught during the two year
field study.

An acoustic fish survey was conducted in September, 2013, extending from the Chukchi Sea shelf
onto the continental slope and into the deeper waters of the canyon near Barrow. Older Arctic cod
were found in a narrow band in the deep water (220-250 m (722-820 ft) depth) Atlantic layer of
water, located just below the relatively colder water Pacific layer.

Ichthyoplankton (fish eggs and fish larvae) collected in depth-integrated plankton tows were
identified: Arctic cod, arctic staghorn sculpin, alligatorfish, Arctic alligatorfish, Arctic shanny,
daubed shanny, Alaska plaice, Bering flounder, longhead dab, yellowfin sole, and Greenland halibut.

B. Arctic Coastal Ecosystem Survey: Nearshore fish beach-seine sampling was conducted in August
2012 and 2013 (and continuing in 2014) by NMFS, in partnership with BOEM, and the NPRB (North
Pacific Research Board). Most fish caught in beach seines were in larval or juvenile stages. The most
abundant fish seined at the Chukchi Sea coastline sites were sculpin species, sand lance, capelin, and
prickleback species.

Based on preliminary results, variability in fish abundance and diversity was found between beach
seine sites on a weekly scale. Interannual variability was also noted when the authors compared the
2013 study results to the same sites in previous years The results to date suggest that: the Chukchi Sea
nearshore environment has a highly dynamic fish community composition; the Chukchi Sea
nearshore environment may be serving as a nursery area for several species of juvenile fish, as fish
lengths were found to increase from July to August; and the nearshore environment may serve as a
corridor for juvenile fish to transition to the oceanic habitat (Boswell et al., 2014; Johnson et al.,
2012; NMEFS, 2014a).

C. Dolly Varden char in the Chukchi Sea: Dolly Varden were tracked in the northeast Chukchi Sea in
2012 and 2013. Using pop-up telemetry, it was documented that individuals of this species swim long
distances offshore (sometimes up to 30—60 km (19-37 mi)/day from the U.S. Chukchi Sea coastal
rivers to feed during summer months on the Russian Chukchi Sea outer continental shelf of the
Chukotka Peninsula. Other telemetered individuals were found to disperse from riverine habitats
connected to the U.S. Chukchi Sea and move alongshore, into other rivers, or in nearshore waters of
the U.S. Chukchi Sea. Dolly Varden frequently occupied relatively shallow waters less than 15 m (49
ft) deep. All tracked individuals spent the majority of their time close to the sea surface (Seitz,
Courney, and Scanlon, 2014).

D. Demersal fish in the northeastern Chukchi Sea: Twenty-nine species of demersal fish from 9
families were captured in the northeastern Chukchi Sea (40-45 m (131-148 ft) depth) during open
water in 2009 and 2010. The five most common demersal fish caught were: Arctic cod, stout
eelblenny, shorthorn sculpin, hamecon, and slender eelblenny. Eight species from the sculpin family
were caught in the study area, making sculpin species the most abundant family represented. Most of
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demersal fish caught were small in length, and though larger individuals were caught, the
representative size of demersal fish in the study region was <15 cm (6 inches). The density and
number of species collected were greater in the more southerly portion of the study area, than in the
northerly portion of the study area. Arctic cod was the most abundant species in both the north and
south portions of the study area. Bering flounder and Arctic staghorn sculpin, however, were found in
greater numbers in the southern portion of the study area. Within the study area, small-scale
differences were found among fish communities where densities, species richness, and assemblage
structure varied. Salinity, bottom water temperature, and percent gravel and mud explained these
differences (Norcross et al., 2013).

E. Historical and recent fisheries data in the U.S. Chukchi Sea: Historical and recent fisheries
research-catch data were analyzed over 13 open-water years between 1959 and 2008 in the eastern
Chukchi Sea. Notable results showed that: 1) 15 benthic and demersal fish taxa in 17 families
comprised 99% of all fish captured in fisheries research over all years and gear types; 2) the dominant
species of demersal fishes captured over decades were the same: Arctic cod, Arctic staghorn sculpin,
shorthorn sculpin, eelpout species, saffron cod, and Bering flounder; and 3) demersal fish diversity
over decades was highest at Bering Strait and due north into the southwestern portion of the Leased
Area (Norcross, Holladay and Mecklenburg, 2013).

F. Pelagic species in relation to water masses: The occurrence of pelagic fish species in the southern
and central Chukchi Sea during September 2007 (a warm year) was related to water masses, most
likely because preferred fish prey, particularly copepods and euphausiids, were influenced by the
characteristics of the distinct water masses. Juvenile saffron cod, Arctic cod (B. saida), and shorthorn
sculpin were most abundant in warm, low salinity waters of the Alaska Coastal Water mass in the
central Chukchi Sea. Pacific herring occurred more frequently in colder, more saline stratified waters
of the southern Chukchi Sea near the Bering Strait. Juvenile pink and chum salmon were most
commonly in the less stratified water in the central Chukchi Sea (Eisner et al., 2012).

G. Hanna Shoal study in northeast Chukchi Sea: Arctic cod, eelblennies, eelpouts, and snail fish were
the dominant benthic species collected in trawls across Hanna Shoal in the northeastern Chukchi Sea
in 2012 (Grebmeier et al., 2012). The diversity of fish species per catch was high. The density per
catch was relatively low. The fish caught were small (<10 cm, <4 inches).

Anadromous Salmon

Juvenile pink salmon and chum salmon were abundant in surface trawls in August 2012 and 2013 in
the Chukchi Sea offshore from Cape Lisburne and Cape Espenberg. Juvenile sockeye salmon were
captured in 2012 offshore of Cape Espenberg in 2012 (NMFS, 2012; Mueter et al., 2012). Pink
salmon and chum salmon are the most commonly reported anadromous species in the Alaska Arctic
north of Point Hope (Nielsen, Ruggerone, and Zimmerman, 2012).

Nearshore fish sampling was conducted at sites along the northern Chukchi Sea coastline during
August 2007, 2008, 2009 and 2012 to describe distribution and relative abundance of nearshore fish.
Adult pink salmon were observed during the 2008 beach seine sampling (Thedinga, Johnson, and
Neff, 2010) and salmon smolts were captured in beach seining in August, 2012 (Boswell et al., 2014).

Alaska Department of Fish and Game maintains the Anadromous Waters Catalog of Alaska (AWC).
Each year the AWC is updated with records of anadromous waters and species (Johnson and
Daigneault, 2013; ADF&G, 2014a). Since 2011, the AWC listed 9 new anadromous waters (primarily
for pink and chum salmon) along the Chukchi Sea coastline (Table 3-10).

Table 3-10. Anadromous Waters-New AWC Records Since 2011.

Records Added since 2011 |Anadromous Species and Life Stage General Location of Waterbody
Kaolak River Chum salmon, spawn Wainwright, Kuk River Basin

Avalik River Chum salmon, present; Pink salmon present Wainwright, Kuk River Basin
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Records Added since 2011

Anadromous Species and Life Stage

General Location of Waterbody

Ketik River Chum salmon, spawn; Pink salmon, present Wainwright, Kuk River Basin

Avak Creek Sockey(_a salmon_, present; Broad Whitefish, Pt Barrow, Elson Lagoon
present; Least cisco, present

Ikroagvik Lake Sockeye salmon, present; Broad Whitefish, Pt Barrow, Elson Lagoon

present; Least cisco, present

Unnamed Trib. in Kuk River Basin |Chum salmon, spawn

Wainwright, Kuk River Basin

Unnamed Trib. in Kuk River Basin |Least cisco, present

Wainwright, Kuk River Basin

Unnamed Trib.in Kuk River Basin |Least cisco, present

Wainwright, Kuk River Basin

Reed River

Chum salmon, present and rearing

Kotzebue Sound, Kobuk River Basin

Note:  New Records of Anadromous Waters Added to the (ADF&G) Anadromous Waters Catalog (AWC)

Since 2011

Source: ADF&G, 2014a

In addition to new anadromous waters added to the AWC by ADF&G since 2011, documentation of
20 new anadromous fish and new life stages occurrences were added to waters already existing in the
AWC (Table 3-11).

Table 3-11.

Fish Species and Life Stages Added to AWC Waterbodies since 2011.

Existing Records of
Anadromous Waters in
AWC as of 2011

AWC since 2011

New Records of Fish Species and Life
Stages Added to Existing Waters in

General Location of Waterbody

Kuk River

Chum salmon, present; Bering Cisco, present;
Least cisco, present; Rainbow smelt, present

Wainwright, Kuk River Basin

Kungok River

Chum salmon, present; Bering Cisco, present;
Least cisco, present; Rainbow smelt, present

Wainwright, Kuk River Basin

Mikigealiak River

Chum salmon, spawning; Least cisco, present

Wainwright, Kuk River Basin

Rathlatulik River

Chinook salmon, spawning and rearing

Norton Sound, Fish River Basin

North Fork Rathlatulik River

Chinook salmon, rearing, Coho salmon, rearing

Norton Sound, Fish River Basin

Kiwalik River

Dolly Varden, present

Kotzebue Sound, flows directly into Sound

Niukluk River

Pink salmon, rearing

Chinook salmon, rearing; Coho salmon, rearing;

Norton Sound, Fish River Basin

Inglutalik River

Pink salmon, spawning; Chum salmon,
spawning

Norton Sound, flows directly into Sound

Mauneluk River

Chum salmon, present and rearing

Kobuk River Basin

Note:  New Records of Species and Life Stages Added to Existing Waterbodies in the Alaska Department of
Fish and Game (ADF&G) Anadromous Waters Catalog (AWC) Since 2011.
Source: ADF&G, 2014a

Several freshwater fish occur in the rivers, streams, lakes, and ponds that are in the area from the
Chukchi Sea coastline and eastwards. Although these fish are identified as freshwater species,
grayling, sheefish, burbot, and slimy sculpin also venture into brackish waters at times and may be
found in lagoons, bays, and river mouths along the coast. Table 3-12 presents the common and
taxonomic names of fish species that inhabit these waters.

Table 3-12. Freshwater Fish that Enter Brackish Waters in the SEIS Analysis Area.
Common Name Taxonomic Name
Grayling Thymallus arcticus
Round whitefish Prosopium cylindraceum
Sheefish Stenodus leucichthys
Lake trout Salvelinus namaycush
Burbot Lota lota
Northern pike Esox lucius
Alaskablackfish Dallia pectoralis
Slimy sculpin Cottus cognatus
Note: Freshwater Fish (which commonly venture into brackish waters)
that Inhabit Waters in the SEIS Analysis Area.
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3.2.3. Marine and Coastal Birds

Most birds occurring in the Chukchi Sea area are present on a seasonal basis. The southern Chukchi
Sea is known to have seasonally high densities of birds at sea and at seabird colonies (USFWS,
2014f). During spring migration, arrival times at coastal breeding areas usually coincide with the
formation of leads. 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 must migrate through the Leased Area twice each
year. Departure times from the Beaufort and Chukchi Seas during postbreeding or fall migration vary
between species and often by sex or age within the same species, but most marine birds will have
moved out of the Chukchi Sea by late fall, i.e., November (USDOIL, BOEM, 2014b) before the
formation of sea ice. The following sections summarize movement patterns, locations, and life history
characteristics for several key avian groups.

3.2.3.1. Threatened and Endangered Marine and Coastal Birds

This section provides information on species currently listed as Threatened or Endangered or species
that are candidate species under the ESA.Threatened and endangered species in the Chukchi Sea
Planning Area include the spectacled eider (Somateria fischeri) (threatened) and Steller’s eider
(Polysticta stelleri) (threatened). These species are known to seasonally occur in the Chukchi Sea
OCS.

Full descriptions of each species are provided in the BOEM 2011 Biological Evaluation (BE)
(USDOI, BOEMRE, 2011b). Full descriptions of each species are also provided in the USFWS 2012
Biological Opinion (USFWS, 2012). Summary descriptions are provided below.

Spectacled Eider

The spectacled eider was listed as a threatened species under the ESA in 1993 (58 FR 27474, May 10,
1993). The breeding population on the North Slope currently is the largest breeding population of
spectacled eiders in North America. The North Slope population in the fall (October) is estimated to
be 33,587 birds (Stehn et al., 2006). Spectacled eider density varies across the ACP (Larned, Stehn,
and Platte, 2006).

Spectacled eiders make use of the spring lead system when they migrate from the wintering area. The
spring lead system includes the Ledyard Bay Critical Habitat Unit (LBCHU) and typically has
represented the only open-water area along their path.

Spectacled eiders on the North Slope breed across the ACP, east to approximately the Canadian
border. Once tundra nesting habitats are sufficiently melted to allow nesting (historically around June
10), most breeding pairs of spectacled eiders leave nearshore coastal areas to begin nesting on the
ACP—as many as a few thousand pairs might nest on the North Slope. Spectacled eider nesting
density on the ACP is variable, ranging from 0 to 0.95 nests per km? (0.37 mi’) (Larned, Stehn, and
Platte, 2006).

Male spectacled eiders leave the nesting area at the onset of incubation and seek open waters of the
Chukchi and Beaufort Seas until they move to molting areas in the Chukchi Sea or Russia. Many
postbreeding male spectacled eiders slowly begin to converge in offshore aggregations in Ledyard
Bay starting in July and begin an extended molt. While molting they are flightless for several weeks.
Males that breed on the ACP (but return to molting areas in Russia) still make limited use of Ledyard
Bay and other coastal areas of the Beaufort or Chukchi Seas on their westward migration.

Female spectacled eiders begin to move to coastal areas at the end of their nesting effort. Females
whose nests fail early on go to the coast and may linger in nearshore areas. Female spectacled eiders
also use Ledyard Bay for flightless molt and are flightless for a period of a few weeks. Spectacled
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eider females with broods are the last to arrive at Ledyard Bay around the end of the first week of
September.

The Ledyard Bay area was designated critical habitat for the spectacled eider in 2001 (66 FR 9145,
February 6, 2001). The critical habitat area includes the waters of Ledyard Bay within about 74 km
(45 mi) from shore, excluding waters <1.85 km (~1.1 mi) from shore. LBCHU is an important
molting area for North Slope-breeding spectacled eiders in the summer (males) and fall (breeding
females). The molt is an energetically demanding period, and eiders are believed to use LBCHU for
molting because of a combination of environmental conditions, abundance and accessibility of prey
organisms, and level of disturbance and predation. Using satellite telemetry, Petersen, Larned, and
Douglas (1999) determined that most spectacled eiders molting at LBCHU were between 30 and 40
km (19-25 mi) offshore. Overall, many spectacled eiders remain in LBCHU until forced out by sea
ice (typically late October through mid-November). Following the molt, spectacled eiders move to
their wintering area south of St. Lawrence Island in the Bering Sea.

Stehn, Larned, and Platte (2013, page 8) reported that from 1992-2012, the growth rate spectacled
eiders as indicated by aerial surveys was 0.990 (SE = 0.0081, 90% c.i. = 0.9767-1.0035), a slightly
decreasing trend. They cautioned, however, that any conclusion on whether this population trend is
significantly different from stable (growth rate = 1.0) depends on various assumptions such as
appropriateness of the regression model, adequacy of the estimated variance, statistical theory of null
hypothesis testing, or which subset or number of years are included in the analysis. For the purposes
of analysis, BOEM considered the population trend to be stable.

Steller’s Eider

The Alaska-breeding population of Steller’s eiders is listed as threatened under the ESA. It is the
least-abundant eider in Alaska, with a discontinuous historic breeding range along the coast from the
Alaska Peninsula northward to the Beaufort Sea (Cooke, 1906; Rothe and Arthur, 1994; USFWS,
2002).

Less than 5% of the breeding population of Steller’s eiders nests in Arctic Alaska (Rothe and Arthur,
1994). Over 95% of the Alaska-breeding Steller’s eiders occur on the ACP near Barrow (USFWS,
1999, 2002; Quakenbush et al., 2004). The USFWS believes the ACP nesting population numbers to
be in the hundreds or low thousands. Steller’s eiders are paired within flocks when they arrive on the
ACP, typically from early to mid-June (Quakenbush et al., 2004). They often nest on coastal wetland
tundra, but some nest near shallow ponds or lakes well inland (Bent, 1987, Quakenbush et al., 1995,
Solovieva, 1997); the greatest breeding densities were found near Barrow (Quakenbush et al., 2002),
although they do not breed every year when present (Suydam, 1997). The calculated average nesting
density across the North Slope during 2002—2006 was 0.0045 birds/km* (USFWS, 2007).

Breeding male Steller’s eiders depart the North Slope after the nest is initiated in mid- to late June.
Female eiders and their young-of-the-year typically depart the North Slope from late September to
early October (Johnson and Herter, 1989). Unlike spectacled eiders, Steller’s eiders do not molt in the
Chukchi Sea. During molt migration, Alaska-breeding Steller’s eiders stop and rest in areas of the
Alaska Chukchi Sea, often in nearshore waters (within 2 km or 1.3 mi of shore) near Ledyard Bay
and Icy Cape. There is less use at more northerly locations near Wainwright and Peard Bay.

Other information

The USFWS determined that listing the Kittlitz’s murrelet (Brachyramphus brevirostris) as
threatened or endangered under the ESA was not warranted and it is no longer a candidate species for
ESA consideration (78 FR 61764, October 3, 2013). The Kittlitz’s murrelet is evaluated under Other
Marine and Coastal Birds (Section 3.2.3.2) in this Second SEIS.
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The USFWS determined that listing the yellow-billed loon (Gavia adamsii) as threatened or
endangered under the ESA was not warranted and it is no longer a candidate species for ESA
consideration (79 FR 59195, October 1, 2014). The yellow-billed loon is evaluated under Other
Marine and Coastal Birds (Section 3.2.3.2) in this Second SEIS.

The endangered short-tailed albatross (Phoebastria albatrus) was observed near the Lease Area in the
Chukchi Sea in August 2012 (Day et al., 2013), and although this was a first record of any albatross
species in the Chukchi Sea, the short-tailed albatross may be using the northern Bering Sea more in
recent decades. It is the more northerly of the three North Pacific albatrosses, and with a growing
population, it might be reoccupying its historic range.

3.2.3.2. Other Marine and Coastal Birds
Cliff-Nesting Seabirds
Common murres and thick-billed murres

Common murres (Uria aalge) and thick-billed murres (Uria lomvia) breed as far north as Cape
Lisburne and farther south at Cape Thompson (USFWS, 2014d). Common murres are primarily
piscivorous and rely on dispersed schools of offshore fish. The diet of thick-billed murres can
sometimes be dominated by euphaussids, which are abundant in areas of the eastern Chukchi in late
summer/fall (Gall, Day , and Weingartner 2013, Kultez et al. in press). Based on limited data, murre
foraging areas overlap with the area considered in the Leased Area (USDOI, MMS, 2007a, Fig. I11.B-
7). Also, as a result of molting and foraging in late summer and fall, flightless males and young are
vulnerable to disturbances and spills. Flightless individuals are not capable of undertaking large scale
movements to other areas.

Horned puffin and tufted puffin

The horned puffin (Fratercula corniculata) and the tufted puffin (Fratercula cirrhata) are found in
the Chukchi Sea area, where they breed in colonies. The USFWS (2014d) reported the horned puffin
was the most abundant puffin species in the Chukchi Sea with breeding colonies at Cape Lisburne
and Cape Thompson. They can breed on suitable beach habitat on islands nearshore by digging
burrows or hiding under large pieces of driftwood or debris. Horned puffins are primarily piscivorous
and rely on dispersed schools of offshore fish. Horned puffins have been reported to forage in excess
of 100 km (62 mi) offshore of breeding colonies (Hatch et al., 2000).

Black-legged kittiwake

Black-legged kittiwakes (Rissa tridactyla) are surface foragers that are primarily piscivorous, but also
consume large zooplankton, including euphausiids. Breeding colonies of the black-legged kittiwake
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
(USFWS, 2005). Divoky (1987) reported black-legged kittiwakes were abundant from mid-July until
late September in the Chukchi Sea north of Cape Thompson, and recent studies in the Lease Areas
(Gall and Day, 2012) in 2008-2010 found that kittiwakes were usually most abundant in August and
early September, but did occur in the area in late September-early October. Kittiwakes range far
offshore through most of the area considered for the lease sale (Gall et al. 2013, Kuletz et al. 2015).
Divoky (1987) estimated over 400,000 black-legged kittiwakes in the pelagic Chukchi Sea, but there
is no recent estimate for total numbers in the region. A substantial portion of this population occurs in
the Leased Area in the open-water season.
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Bering Sea Breeders and Summer Residents

The BOEM Environmental Studies Program in the Chukchi Sea since 2008 included pelagic bird
surveys (Gall and Day, 2012). These surveys were focused over specific hydrocarbon prospects
(Klondike, Burger, and Statoil) and provided relatively fine-grained or site-specific information on
the distribution and abundance of marine and coastal birds during the open water period. At-sea
population densities of marine and coastal birds were typically low in these areas, which is consistent
with earlier interpretations in the 2011 SEIS. The northern fulmar, auklets, and the short-tailed
shearwater can occasionally occur in large concentrations, likely in response to dense patches of prey
in the ocean. The timing and location of these bird and prey concentrations cannot be predicted with
any certainty although some features, such as Barrow Canyon and southern Hanna Shoal area,
consistently appear to have seasonally abundant prey that attracts top predators (Ashjian et al., 2010,
Grebmeier et al., 2006), including seabirds (Kuletz et al.,2015).

Kittlitz’s murrelet

Kittlitz’s murrelet may nest as far north as Cape Beaufort (100 km (62 mi) northeast of Cape
Lisburne) in the Amatusuk Hills. Observations of breeding Kittlitz’s murrelets are sparse along the
U.S. Chukchi Sea coast. Thompson, Hines, and Williamson (1966) observed a nest several miles
inland on the Lisburne Peninsula northeast of Cape Thompson near Angmakrok Mountain. Breeding
farther north is unlikely due to lack of suitable habitat (Day, Kuletz, and Nigro, 1999; Day et al.,
2011). These birds are solitary nesters.

Kittlitz’s murrelet is a small diving alcid that consumes fish and large zooplankton. Their foraging
areas may occur in or near the Leased Area. Kittlitz’s murrelets have been observed on a regular basis
in the Chukchi Sea as far north and east as Point Barrow and is widespread throughout the Chukchi
Sea in late summer and fall (Bailey, 1948, Divoky 1987, Day et al. 2011). Although rare in the
Beaufort Sea, it has been recorded there (USFWS, 2006, Day et al. 2011). Highest densities in the
Chukchi Sea have been recorded in the fall within 50 km (31 mi) of shore (Day et al. 2011), although
high densities (considered ‘hotspots’) have also been recorded in fall in the Hanna Shoal area (Kuletz
et al.2015).

Northern fulmar

The northern fulmar (Fulmarus glacialis) does 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.

Gall and Day (2012, Figure 13) and Gall et al. (2013) could not ascertain a consistent pattern in
northern fulmar abundance among study areas in the Chukchi Sea, 2008-2012. The abundance of
northern fulmars differed significantly among seasons in all years. The seasonal pattern of abundance
was consistent among study areas, although fulmar densities were much higher in summer of 2009,
when warm Bering Sea water flooded the study area (Gall et al. 2012). Northern fulmars were present
in low abundance (<0.5 birds/km?) (<0.5 birds/0.39 mi’) in the Leased Areas, and were most
numerous from late August to mid-September. Flocks totaling in the low hundreds were observed
during the late summer and early fall around the Klondike and Burger prospects during seabird
surveys (Gall and Day, 2012). An analysis of four decades of pelagic surveys in the Bering Sea
found that northern fulmars have shifted the center of their distribution north in recent decades, and
at-sea densities show evidence of decline in the Bering Sea (Renner et al. 2013). Although this
analysis did not include the Chukchi Sea, it could indicate occasionally greater use of those northern
waters as well.
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Short-tailed shearwater

The short-tailed shearwater (Ardenna tenuirostris) in the Chukchi Sea are most common in the
southern portion, and are routinely found in the Leased Area from late August to late September. At
northern latitudes, short-tailed shearwaters likely forage on dense patches of euphausiids and
amphipods.

Short-tailed shearwaters were the second most-abundant species during five years of surveys,
primarily because of large flocks moving through in September (Gall and Day, 2012, Figure 13). As
with other seabirds, short-tailed shearwater abundance differed significantly among study areas,
seasons, and years.

Gall et al. (2012) suggested that the shearwaters can rapidly respond to changes in oceanic conditions
and exploit food resources when and where they are available. For example, Kuletz (2011) reported a
single flock numbering over 15,000 short-tailed shearwaters in the western Beaufort Sea in late
August—early September, 2011. Kuletz (2011) reported over 4,000 shearwaters during a seabird
survey in the Chukchi Sea in late August — early September 2011 (the most abundant species
reported), with many flocks numbering between 150-300 birds. These observations were consistent
with those of Bankert (2012). Similarly, flocks totaling in the low hundreds were observed during the
early fall around the Klondike, Burger, and Statoil prospects during seabird surveys in 2008-2012
(Gall and Day, 2012); however, during the early fall period in 2009, almost 12,000 short-tailed
shearwaters were observed near the Klondike Prospect. Areas of especially high densities of short-
tailed shearwater occurred in summer and fall (2007-2012) over Barrow Canyon and Hope Basin, and
off of Wainwright (summer) and Point Hope (fall); all of these areas of high density were within the
50 m contour (Kuletz et al., 2015.

Auklets

Three species of auklets, (parakeet, least, and crested) breed as far north as the Bering Strait
(USFWS, 2014f), but move into the Chukchi Sea, including much of the Leased Area, from late
August into early October.

Crested auklets (dethia cristatella) were the most abundant species recorded during recent pelagic
seabird surveys in the Chukchi Sea (Gall and Day, 2012, Tables 5-9). Abundance differed
significantly among study areas, seasons, and years, although the patterns were not consistent. The
auklets had the lowest density in 2008 (mean abundance: 0.0-5.2 birds/km?) (0.0-5.2 birds/0.39 mi?),
and highest density in 2009 (mean abundance: 0.1-30.2 birds/km?) (0.1-30.2 birds/0.39 mi?).
Seasonal patterns of abundance among study areas also differed among years.

Abundance of least auklets (4ethia pusilla) differed among offshore study areas, seasons, and years,
although the patterns were not consistent (Gall and Day, 2012). Least auklets were more abundant in
2012 than in any of the previous four years (Gall and Day, 2012, Figure 11, Tables 5-9); however,
there was no consistent trend in abundance among seasons or study areas.

The Hanna Shoal area may be an important molting area for crested auklets (Grebmeier, 2012a).
During surveys from 2007-2012 (combined), very high densities of crested auklets were found in the
Hanna Shoal area in summer and fall (Kuletz et al. in press). Least auklets were in the Hanna shoal
area in summer, and in Hope Basin in summer and fall (Kuletz et al.,2015).

High Arctic-Associated Seabirds
Black guillemot

Black guillemot (Cepphus grylle) breeding individuals in the Chukchi Sea range from Cape
Thompson northward (Roseneau and Herter, 1984). Despite the relatively small breeding population
in Alaska (the Chukchi and Beaufort Seas have a combined total of fewer than 2,000 nesting birds),
the post-breeding population of guillemots from the U.S. and Russia is estimated to be around 70,000
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in pelagic areas of the Chukchi Sea (Divoky, 1987). Black guillemots remain closely associated with
sea ice throughout their lifetime, where they feed extensively on Arctic cod (Ainley and Divoky,
2001).

Ross’s gull

Ross’s gulls (Rhodostethia rosea) may be encountered along the coast and offshore waters of the
Beaufort and Chukchi Seas, including in the winter months. Many migrate south through the Chukchi
Sea in the late fall and pass through the Bering Strait to winter in the Bering Sea.

Ivory gull

The ivory gull (Pagophila eburnea) is uncommon to rare in pelagic waters of the Chukchi Sea during
summer, and small numbers migrate through in fall to wintering areas in the northern Bering Sea.
Divoky (1987) reported that ivory gulls are closely associated with the ice edge throughout their
lifecycle.

Arctic tern

The Arctic terns (Sterna paradisaea) are rare in the pelagic waters of the Chukchi Sea (Divoky,
1983). Dau and Larned (2005) observed more than 600 Arctic terns between Omalik Lagoon and
Point Barrow, with the majority located in Kasegaluk Lagoon near the community of Point Lay. It has
a wide, circumpolar breeding distribution. In Alaska, it nests along the coasts of the Chukchi and
Bering Seas.

Tundra-Breeding Migrants
Jaegers

The three species of jaegers (Stercorarius) (pomarine, parasitic, and long-tailed) are common in the
Chukchi Sea in summer until late September, when they move south to the Bering Sea (Divoky,
1987). Jaegers are dispersed throughout pelagic areas of the Chukchi Sea, with no obvious high
concentration areas.

Glaucous gull

Glaucous gulls (Larus hyperboreus) typically occur in low densities in the Chukchi Sea, but
commonly congregate at food sources (Divoky, 1987). They are most common in the Chukchi Sea
from late July to late September within 70 km (43 mi) of shore between Icy Cape and Barrow. Most
glaucous gulls in the Chukchi Sea area breed inland near freshwater, but some breed at coastal seabird
colonies (Divoky, 1987).

Yellow-billed Loon

Yellow-billed loons typically nest on low islands or narrow peninsulas on the edges of large, deep,
tundra lakes. Breeding yellow-billed loons typically remain on their lakes until young are fledged.

The yellow-billed loon was considered relatively rare in the U.S. Arctic region. Dau and Bollinger
(2009) reported an average of fewer than 50 yellow-billed loons during late-June surveys of the coast
and barrier islands between Omalik Lagoon and the Canadian Border (2005-2009).

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 in 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) that 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 Arctic coast breeding grounds and near
shore marine habitat (Earnst et al., 2005). There may be approximately 1,500 yellow-billed loons,
presumably non-breeding adults and immatures, in nearshore marine waters or in large rivers during
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the breeding season. Yellow-billed loon numbers were thought to be declining (74 FR 12932,
March 25, 2009), but the population is now considered stable or slightly increasing (Stehn, Larned,
and Platte, 2013, p. 23).

Most yellow-billed loons from the ACP have moved into nearshore coastal waters by September. In
addition, approximately 8,000 yellow-billed loons from the Canadian Arctic travel across the Chukchi
Sea during spring and fall migration between Canada and wintering grounds in eastern Asia. In
another BOEM-funded study, Rizzolo and Schmutz (2010) found most yellow-billed loons stay very
close to shore during fall migration until they reach the Lisburne Peninsula, where they head farther
out to sea towards the Bering Strait.

Low numbers, patchy distributions, and specific habitat requirements may make yellow-billed loons
more susceptible to environmental perturbations than other loon species that are more abundant,
widely distributed, and able to exploit a greater diversity of habitats.

Waterfowl!
Loons

Pacific loons (Gavia pacifica) are the most common loon species migrating along the Chukchi Sea
coast, although red-throated and yellow-billed loons are present in fewer numbers. 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). Red-throated loons nest on smaller
ponds than yellow-billed or Pacific loons. In spring, loons typically migrate along coastal routes,
although some may migrate using inland routes (Johnson and Herter, 1989). Most loons stay very
close to shore during fall migration until they reach the Lisburne Peninsula, where they head farther
out to sea towards the Bering Strait (Divoky, 1987). Most of the postbreeding loon migration takes
place in September. Low numbers, patchy distributions, and specific habitat requirements may make
yellow-billed loons more susceptible to environmental perturbations such as disturbance, habitat
alterations, and oil spills than species that are more abundant, widely distributed, and able to exploit a
greater diversity of habitats (Hunter, 1996).

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 along the 20-m (66 ft) isobath. Many long-tailed ducks molt in Kasegaluk Lagoon
and Peard Bay on the Chukchi Sea coast (Johnson, Frost, and Lowry, 1992; Kinney, 1985). 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).

Aerial surveys along coastal habitats of the entire ACP typically observe fewer than 7,500 long-tailed
ducks, with about two-thirds of these associated with mainland habitats (Dau and Bollinger, 2009).
Stehn, Larned, and Platte (2013) re-evaluated long-tailed duck survey data along the ACP from 1986-
2012. The average indices range from 43,000-52,000 with calculated growth rates near 1.0 (Stehn,
Larned, and Platte, 2013, p. 38).

Common eider

The common eider (Somateria mollissima) typically migrates during spring along the Chukchi Sea
coast using offshore open-water leads. Most 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 eiders were observed
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
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eiders begin moving towards molting areas in the Chukchi Sea; by July and August, most common
eiders in the Chukchi Sea are molting males. Most breeding female common eiders and their young
begin to migrate to molt locations in late August and September. 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 eiders move offshore into pelagic waters, but most eiders remain
close to shore (Divoky, 1987).

Dau and Bollinger (2012) estimated flat annual growth rates for indicated breeding pairs (0.1%/year,
r=0.014 and -3.2%/year, 1=0.325) for totals of common eiders breeding along the ACP - Alaska.
Stehn, Larned, and Platte (2013) re-evaluated common eider survey data along the ACP from 1986-
2012. Common eider indices (individual breeding birds and indicated total birds) were increasing
(growth rate >1.0) for the 1986-2012 and the 2003-2012 periods.

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 (Barry, 1968). The location and timing of offshore
leads along the Chukchi Sea is a major factor determining routes and timing of king eider migration
(Barry, 1968). Powell, Taylor, and Lanctot (2005) reported that Ledyard Bay may be a critical
stopover area for foraging and resting during spring migration. 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). The Peard Bay area is also particularly
important to molting eiders (Kinney, 1985), and the typical staging time in Ledyard Bay was reported
at 17-24 days (range 1-48 days). Most king eiders nest on the North Slope between Icy Cape and the
western boundary of the Arctic National Wildlife Refuge.

Stehn, Larned, and Platte (2013) re-evaluated survey data along the ACP from 1986-2012. King eider
indices for individual breeding birds and indicated total birds were increasing and had growth rates
>1.0 for the years 1986-2012 (growth rate: 1.031; 90% c.i. 1.021-1.041) and 2003-2012 (growth rate:
1.024; 90% c.i. 1.011-1.037).

In a recent BOEM-funded study, Oppel, Dickson, and Powell (2009) reported substantial numbers of
satellite-tagged king eiders using Ledyard Bay.

Brant

Many brant geese (Branta bernicla) migrate along the west coast of Alaska enroute to breeding areas
on the North Slope or the Canadian High Arctic. Brant typically nest on offshore spits, barrier islands,
or on islands formed in large river deltas. In June, black brant have been observed along the Chukchi
Sea coast in Kasegaluk Lagoon and Peard Bay (Dau and Larned, 2005; Ritchie et al., 2012)).
Kasegaluk Lagoon also is an important stopover location during postbreeding migration.

Greater white-fronted goose

In northern portions of Alaska, greater white-fronted geese (Anser albifrons) typically breed within
30 km (19 mi) of the coast (King, 1970 cited in Johnson and Herter, 1989). Most greater white-
fronted geese reach Alaska via the Central and Pacific Flyways and reach North Slope breeding
grounds using overland routes (Johnson and Herter, 1989). In 1989-1991, Johnson, Wiggins, and
Wainwright (1992) observed as many as 4,205 white-fronted geese during one aerial survey of
Kasegaluk Lagoon; the peaks of migration out of Kasegaluk lagoon appeared to be in the first week
of June and the last week of August.

90 Description of the Environment



BOEM Lease Sale 193 Final Second SEIS

Lesser Snow Goose

There are very few lesser snow geese (Chen caerulescens caerulescens) nesting in Alaska. This
species nests on an island in the Kukpowruk River delta (about 60 km (37 mi) south of Point Lay) in
the southern portion of Kasegaluk Lagoon, one of two consistently used nesting colonies for lesser
snow geese (2007 FEIS, Section I11.B.5.1(7)).

Tundra swans

Tundra swans (Cygnus columbianus) have been observed in Kasegaluk Lagoon with flightless young-
of-the-year birds indicating that tundra swans breed in Kasegaluk Lagoon (Johnson, Wiggins, and
Wainwright, 1992).

Shorebirds

Although many shorebirds breed on tundra, they also rely on coastal areas such as beaches, barrier
islands, lagoons, and mudflats for some portion of their lifecycle. These coastal areas are especially
important habitats where shorebirds replenish energy reserves after breeding and prior to southward
migration. The most common shorebird species breeding on the ACP include dunlin, semipalmated
sandpiper, pectoral sandpiper, and red phalarope (Alaska Shorebird Working Group, 2004 Many
shorebirds leaving the Beaufort Sea move west along the Chukchi Sea coast. It appears reasonable to
assume that large numbers of shorebirds move west and south along the Chukchi Sea coast, stopping
at high-productivity sites to replenish energy reserves and rest.

The Alaska Shorebird Group revised the Alaska Shorebird Conservation Plan (ASG, 2008); however,
the information relied upon in the 2008 ASCP remains essentially unchanged from the 2004 version.

Phalaropes

Both red (Phlaropus fulicarius) and red-necked phalaropes (Phalaropus lobatus) are present in the
Chukchi Sea during the open-water periods. Phalaropes are common in pelagic waters as well as
within a few meters of shore. Due to their reliance on zooplankton, their distribution is patchy and
variable; however, because they are tied to a moving prey source they may be encountered throughout
the Chukchi Sea in varying concentrations. During aerial surveys conducted in Kasegaluk Lagoon
from 1989-91, phalaropes were the most numerous shorebirds present (Johnson, Wiggins, and
Wainwright, 1992). Based on ground observations, red phalaropes are considered more common than
red-necked phalaropes in Peard Bay and Kasegaluk Lagoon (Kinney, 1985). Phalaropes are one of the
most abundant species groups of shorebirds that use Kasegaluk Lagoon and Peard Bay, where they
stage or stop over in nearshore marine and lacustrine waters (Alaska Shorebird Working Group,
2004).

Dunlin

Two subspecies of dunlins (Calidris alpina) breed in Alaska. Dunlins are another of the most
abundant species of shorebirds that use Kasegaluk Lagoon, where they stage or stop over in silt tidal
flats and salt-grass meadows (Alaska Shorebird Working Group, 2004).

Raptors and Ravens

A variety of raptors and corvids may be present in the coastal zone along the Chukchi Sea coast
adjacent to the Leased Area. On the North Slope, raptors typically are more common within 20 km
(12 mi) of the Brooks Range foothills (Johnson and Herter, 1989) and population densities are lower
near the coast, especially during the breeding season. Snowy owls are the most commonly
encountered raptor near Kasegaluk Lagoon.

Therrien, Gauthier, and Béty (2011) described how snowy owls (Bubo scandiaca) venturing out over
pack ice should be considered a marine species. A recent Geological and Geophysical permittee
reported one or more snowy owls on their seismic survey vessels as far as 246 mi offshore in the
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Chukchi Sea in October 2013, the open-water season (Schroeder, 2014). Similarly, Gall and Day
(2012) reported a short-eared owl (4sio flammeus) at the Burger prospect in August 2009, at least
60 mi from shore.

Passerines

Vessels operating in marine environments often encounter marine and coastal birds when the birds
are migrating.

Large numbers of passerines interact with at-sea oil and gas industry vessels, often hundreds of miles
from the closest landfall. During an exploration drilling program in 2012, nine species (eastern yellow
wagtail, Motacilla tschutschensis; American pipit, Anthus rubescens; yellow warbler, Dendroica
[Setophaga] petechia; Arctic warbler, Phylloscopus borealis; northern wheatear, Oenanthe oenanthe;
Swainson’s thrush, Catharus ustulatus; dark-eyed junco, Junco hyemalis; rusty blackbird, Euphagus
carolinus; and a “sparrow” (Family Passeridae), four birds were described as a “warbler” (a vague
term that could be applied to any number of small perching birds), and nine other birds (that were not
or could not be identified to species) were (based on photographs) included in the passerine group
(Schroeder, 2013). In addition to some of those species documented on industry vessels in 2012,
another passerine species (Siberian accentor, Prunella montanella) was observed on an industry
vessel in 2013. Entire Alaska-breeding populations of many perching birds are moving/migrating
across the Arctic Ocean and Bering Sea during the open water season.

3.2.4. Marine Mammals

This section provides information on species currently listed as Threatened or Endangered or species
that are candidate species under the ESA that may be present in or near the Leased Area. Threatened
and endangered marine mammal species in the Chukchi Sea Planning Area include the bowhead
whale, fin whale, humpback whale, ringed seal, and polar bear. Pacific walrus, while not currently
listed under the ESA, is a candidate species, and will be considered here.

On December 28, 2012, the NMFS listed the Beringian Distinct Population Segment (DPS) of
bearded seal as threatened under the ESA (FR 77(249):76739-76768 2012), an action that was later
vacated in Federal Court on July 25, 2014 (Alaska Oil and Gas Association v. Frank Pritzker, et al.,
2014 Memorandum Decision 4.13-cv-00018-RRB-1. 1:32).

Seven other species of marine mammals (including the Pacific walrus) occur in the Chukchi Sea that
are not currently listed as endangered or threatened under the ESA. The information that follows is in
addition to the full descriptions of these species that are provided in the 2007 FEIS (Sections I11.B.4.a
and II.B.6) and the 2011 SEIS (Sections III.B.4 and I11.B.6).

Cetaceans
Beluga Whale

Aerial Surveys of Arctic Marine Mammals (ASAMM) during 2013 noted beluga whales
(Delphinapterus leucas) in the Chukchi Sea during all of the months of the survey, though sightings
were few and scattered (Clarke et al., 2014). Beluga whale sighting distribution was consistent with
observations from previous years, indicating a preference for feeding along the continental shelf
break and deeper waters over Barrow Canyon (Shelden and Mocklin, 2013).

Bowhead Whale

Bowhead whales (Balaena mysticetus) are uncommon in much of the Chukchi Sea, between the
spring and fall migrations. During the fall migration, many pass through the Leased Area enroute to
feeding grounds off the Chukoktkan coast and in the Bering Sea.
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In recent years, several studies on bowhead whales, their abundance, and their use of the Chukchi Sea
have become available. The size of the Western Arctic, or Bering-Chukchi-Beaufort (BCB),
population appears to remain robust. The most recent population estimate (Givens et al., 2013)
assessed the BCB bowhead stock size at 16,982 in 2011 (95% CI: 15,704 — 18,928), back-casting the
stock’s annual rate of increase to 3.7% (95% CI: 2.8%-3.7%). Such numbers are consistent with
previous findings and indicative of low risks to the stock from subsistence whaling.

Potential Biological Removal (PBR) is defined by the MMPA as the maximum number of animals,
not including natural mortalities, that may be removed from a marine mammal stock while allowing
that stock to reach or maintain its optimum sustainable population. It is the product of the minimum
population estimate of the stock; one-half the maximum theoretical or estimated net productivity rate
of the stock at a small population size; and a recovery factor of between 0.1 and 1.0. The PBR for
bowhead whales of the Western Arctic Stock is 103 individuals annually (Allen and Angliss, 2013).

Ashjian et al. (2010) identified climate and oceanographic mechanisms in the eastern portion of the
Chukchi Sea and the western Beaufort Sea northeast of Barrow that form recurrent aggregations of
zooplankton and subsequently bowhead whale feeding concentrations. Moore et al. (2010) and
Moore, Stafford and Munger (2010) note studies that further support late summer and fall feeding
concentrations of bowhead whales in that area as per acoustic surveys and visual surveys. Okkenon et
al. (2009) provides additional acoustic doppler profiler data that infer upwelling and zooplankton
aggregation in the western Beaufort Sea Shelf in this same area.

Quakenbush, Small, and Citta (2013) identified six feeding concentration areas for bowhead whales
in the western Arctic. These feeding hotspots are used seasonally with core areas located near Cape
Bathurst, Tuktoyuktuk, Barrow, northern Cukotka, the Strait of Anadyr, and the Gulf of Anadyr.
Though bowhead whales may be found throughout the Beaufort and Chukchi Seas during the open
water season, and some individuals travel long distances, most concentrate their activity in and
around the six core areas according to the season and food availability. Based on the movements and
behavior of tagged whales, Quakenbush, Small, and Citta (2013) identified core feeding areas as the
areas where the potential for anthropogenic disturbances to affect bowhead whales is greatest.

Rugh et al. (2014) noted evidence of habitat partitioning among bowhead, beluga, and gray whales
when all species were represented on the feeding grounds near Barrow. Bowhead whales preferred
feeding in continental shelf waters <50 m (<164 ft) deep, and in the core areas where temperatures
and water movements make prey most available (Quakenbush, Citta, and Small, 2014). Though
copepods, amphipods, mysids, and euphasids were most common in prey items noted in stomach
content analyses on subsistence-harvested bowhead whales, shrimp and fish also appeared
prominently in the stomachs of whales harvested at St. Lawrence Island, Barrow, and Kaktovik
(Sheffield and George, 2014).

The use of aerial, satellite, and passive acoustic surveys (Berchok et al., 2013; Delarue et al., 2009b ;
Quakenbush et al., 2013; Quakenbush, Small, and Citta, 2013, 2014) provide additional data defining
spring and late fall-early winter migration routes. Quakenbush, Small and Citta (2013, 2014)
indicated that all satellite tagged whales travelled through the Leased Area, with most c. cwhales
quickly transitioning through. Such studies generally confirm bowhead whale migratory habits and
corridors are loosely defined and subject to interannual variability. Clarke et al. (2014) noted several
bowhead whale observations in the northeastern Chukchi Sea during the open water season, except
during October, when no surveys were conducted. The last bowhead whales observed by Clarke et al.
(2014) in the western Beaufort Sea were seen on September 30, 2013, during the last survey of the
year, between 250-400 km (155-249 mi) west-northwest of Barrow, Alaska.
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Fin Whale

NMEFS (2013b) categorized low densities of fin whales (Balaenoptera physalus) as regularly
occurring in the Chukchi Sea. Passive acoustic surveys have detected fin whales offshore of Cape
Lisburne and in a few other locations (Delarue et al., 2012). In 2013, there were three aerial sightings
of fin whales in the vicinity of Cape Lisburne, and another fin whale was observed by vessel-based
oceanographic surveys in the northeastern Chukchi Sea in 2013 (Clarke et al., 2014). Fin whales
found in the Chukchi and Beaufort Seas are most likely from the northeast Pacific stock, with a
minimum population size of 5,700, and a PBR of 11.4 individuals annually (Allen and Angliss,
2013).

Gray Whale

The eastern Pacific stock (EPS) of gray whales (Eschrichtius robustus) is has a minimum population
estimate of 18,017 (Carretta et al., 2013). Though most gray whales from the EPS migrate to the
Chukchi Sea during summer, some remain in feeding grounds near Kodiak Island and a few migrate
to waters off the coast of Kamchatka, where they mix with the western Pacific stock (WPS) of gray
whales. Satellite tagging studies during 2011 tracked two EPS gray whales migrating from the
vicinity of Sakhalin Island, with one whale swimming to southern Vancouver Island where a tag was
lost, and the other to Santa Barbara, California. Genetic information (Lang et al., 2010 as cited in
Carretta et al., 2013) support some level of cohabitation of the western Pacific by gray whales from
the EPS and the WPS (Carretta et al., 2013).

During 2013, Clarke et al. (2014) observed 174 sightings of 281 gray whales; fewer than in their 2012
survey when 310 sightings of 558 gray whales were made. Whales primarily occurred within 50 km
(31 mi) of shore between Icy Cape and Point Barrow, with scattered appearances in other areas out to
over 220 km (137 mi) west of Barrow. Most of the highest fine-scale sighting rates occurred between
Barrow and Point Franklin and the offshore area northwest of Wainwright, Alaska. Gray whales were
mostly absent from the Hanna Shoal area; some were seen south of Point Hope, Alaska. The greatest
number of gray whale sightings from ASAMM flights occurred in water depths less than 35 m (115
ft) deep, and in 2012 and 2013, gray whale calf sighting rates were at least three times that of
previous years, indicating survival and/or calving rates may be increasing (Clarke et al., 2013, 2014).

Aerts et al. (2013b) noted most of their gray whale observations occurred within 50 km (31 mi) of
Wainwright, Alaska (an area that had a high amphipod biomass), and that gray whale distribution
tends to be highly correlated with amphipod biomass distribution. Delarue et al. (2012) made the
greatest number of gray whale acoustic detections in the inshore areas between Barrow and Icy Cape,
supporting the observations made by Clarke et al. (2012, 2013). The Bowhead Whale Feeding
Ecology study (Rugh et al., 2014) detected gray whales using the 50 m (164 ft) water depths around
Barrow Canyon shelf break to feed on benthic invertebrates, an area intermediate in depth between
the deep waters beluga whales use and the shallower waters and krill trap areas used by bowhead
whales.

Harbor Porpoise

Harbor porpoises (Phocoena phocoena) have been observed throughout the Chukchi Sea, north to the
Barrow Canyon area, and these individuals are believed to belong to the Bering Sea Stock. This stock
has a population estimate of 48,215 based on corrected numbers from a 1999 survey, and a minimum
population estimate of 40,039. Mortality sources include predation from killer whales, occasional
entrapment in subsistence fisheries, and commercial fisheries (which has a 0.53 average annual take)
(Allen and Angliss, 2013).

Most harbor porpoises occur in waters less than 100 m (328 ft) deep. They are found in bays, tidal
areas, and river mouths. Some are regularly seen north of Barrow, Alaska (Aerts et al. 2013b), and
there are undocumented reports from Point Lay residents of very large pods in the vicinity of Point
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Lay, Alaska from time to time. The low numbers of harbor porpoises detected during marine mammal
monitoring in the Leased Area suggest that harbor porpoises prefer shallow coastal areas.

Humpback Whale

Humpback whales (Megaptera novaeangliae) are occasionally observed in the Leased Area and are
frequently encountered in the southern Chukchi Sea to 69°N Latitude (Clarke et al., 2014); they have
been seen and heard with some regularity in recent years (NMFS, 2013b). Humpback whales found in
the Chukchi and Beaufort Seas are most likely from the western north Pacific stock, with a minimum
population size of 732, and a PBR of 2 individuals annually (Allen and Angliss, 2013).

Killer Whale

Killer whales (Orcinus orca) occurring in the Chukchi Sea are assumed to belong to the Gulf of
Alaska, Aleutian Island, and Bering Sea Transient Stock, which has a minimum population estimate
of 552 (Allen and Angliss, 2013). Sources of mortality among killer whales include injuries accrued
during hunts, social/territorial disputes, and commercial fisheries interactions which account for an
average of 1.49 annual mortalities with this stock. Funk et al. (2011) notes Marine Mammal Observer
observations of killer whales in the Lease Sale Area in 2006, 2007, and 2008 during open water
season oil and gas related operations. In 2012, acoustic detectors picked up widespread killer whale
vocalizations throughout the summer in the Chukchi Sea, with concentrations off Cape Lisburne,
Point Lay, and over the Burger prospect (Aerts, 2013b; Delarue et al., 2013). During 2012, ASAMM
survey flights detected a group of 13 killer whales around 10 km (6 mi) northwest of Barrow, Alaska,
and a group of five killer whales 18 km (11 mi) northwest of Point Hope, Alaska (Clarke et al., 2013).
Killer whales found in the Chukchi Sea actively hunt marine mammals, and their presence is assumed
to reflect prey availability.

Minke Whale

NMES estimates a population of 810 of the Alaska Stock of minke whales (Balaenoptera
acutorostrata) in the central eastern and southeastern Bering Sea, and 1,233 for the Gulf of Alaska to
the Central Aleutian Islands (Allen and Angliss, 2013). They have rarely been taken in subsistence
whaling and usually experience no direct mortalities from commercial fishing activities. Though there
have been occasional vessel strikes, the stranding data for vessel strikes and similar mortalities
amounts to 0.2 minke whales in the 2006-2010 timeframe (Allen and Angliss, 2013).

Aerts et al. (2013b) noted minke whales are common in the Bering Sea and the southern Chukchi Sea
and they have been seen in low numbers south of 71.3°N. In 2011, ASAMM surveys observed minke
whales as far north as 71.89°N in the Chukchi Sea (Clarke et al., 2012), with similar occurrences in
2012 in the nearshore area (Clarke et al., 2013), and 2013 near Icy Cape, Point Lay and Cape
Lisburne (Clarke et al., 2014).

Ice Seals

In 2011, some pinnipeds in the Chukchi Sea started manifesting symptoms of illness including
ulcerated skin, hair loss, delayed molting, lethargy, labored breathing, and reduced thymus. By
December 2011, over 100 pinnipeds from northern and western Alaska had been affected (NMFS,
2014b, flier 1). NMFS (2014b) announced the continuation of the Unusual Mortality Event (UME)
investigation for ice seals; however, no further instances of afflicted animals have been documented
since spring of 2012. Some individual ice seals with healing lesions have been documented in Norton
Sound and the Bering Sea; these are recovered individuals (NMFS, 2013c¢).

Beringia Bearded Seal DPS

The present population of the Beringia DPS of bearded seals (Erignathus barbatus nauticus) has been
estimated to number approximately 155,000 individuals. This population estimate is based on
extrapolation from existing aerial survey data, and therefore, contains an element of uncertainty
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(Allen and Angliss, 2013). Although the NMFS population estimates have uncertainties, the numbers
involved are sufficient to ascertain the effects of the Proposed Action. The Beringia DPS of bearded
seal range from Novosibirskiye, Russia in the East Siberian Sea, south into the Bering Sea, and east to
122°W longitude. Using studies by Ver Hoef, London, and Boveng (2010) and Bengtson et al.
(2005), Cameron et al. (2005) estimated 125,000 bearded seals in the Bering Sea and another 27,000
in the Chukchi Sea, which led to a Beringian bearded seal DPS size estimate of approximately
155,000 individuals.

The best habitat occurs in areas having water depths that allow foraging along the seafloor, and the
necessary quantity and quality of sea ice and prey species for seal use. Bearded seals closely associate
with sea ice, particularly when whelping and molting, and can be found in a broad range of ice types.
They generally prefer ice habitat that is in constant motion and produces natural openings and areas
of open water such as leads, fractures, and polynyas, for breathing, hauling out, and access to water
for foraging. Heptner et al. (1976), Fedoseev (1984), Nelson, Burns, and Frost (1984), and Cameron
et al. (2010) found the core distribution of bearded seals in waters less than 500 m (1,640 ft) deep.
Aerts et al. (2013a) noted bearded seal densities were higher in the Burger and Statoil study areas
than in the Klondike study area, which coincides with higher density and biomass of benthic prey
species.

NMEFS and the Marine Mammal Commission (MMC) have identified Hanna Shoal as important
feeding area for bearded seals and walruses (Odobenus rosmarus divergens) (Marine Mammal
Commission (MMC), 2013; NMFS, 2013a). Hanna Shoal is a shallow topographic feature
approximately 125 km northwest of Barrow in the Chukchi Sea that sits between 15 and 40 m below
the sea’s surface (Smith, 2011). The Hanna Shoal region has been defined variably in different
technical and scientific documents, based on different attributes such as: bathymetry, currents, sea ice
dynamics, benthic productivity, animal use patterns, and other administrative considerations (78 FR
35363). For example, the Audubon Society (Smith, 2011) defined Hanna Shoal based on bathymetry,
delineating an area of approximately 5,700 km” (2,200 mi*). NMFS defines Hanna Shoal as an area of
high biological productivity and a feeding area for various marine mammals, including bearded seals
and ringed seals. Their maps delineate an area of approximately 7,876 km® (3,041 mi®) (see Figure
3.2-26 in NMFS, 2013a for NMFS boundaries). The MMC defines the boundary of Hanna Shoal
based on the 40-m isobath identified by the Audubon Society (Smith, 2011). Because of water mass
movements, sea ice over Hanna Shoal persists longer than elsewhere in the Chukchi Sea, providing a
refuge for ice-associated wildlife during late summer months. Bearded seals and ringed seals
concentrate at Hanna Shoal from July through September (Clarke et al, 2011; Smith, 2011) and the
area continues to be important foraging habitat for these species during winter months because
polynya systems that can support high numbers of seals typically develop there (NMFS, 2013a). The
area also supports biologically unique communities, displays moderate to high levels of benthic
productivity, and is an important feeding and resting area for dermersal species (78 FR 35363;
NMEFS, 2013a).

Bearded seal diets vary with age, location, season, and changes in prey availability (Kelly, 1988).
Quakenbush et al. (2011b) found bearded seals most commonly consume invertebrates, which were
found in 95% of stomach samples. The majority of invertebrate prey items identified in the 2000s
were mysids, isopods, amphipods, and decapods. Unlike walrus, which “root” in the soft sediment for
benthic organisms, bearded seals “scan” the surface of the seafloor with their highly sensitive
whiskers, burrowing only in the pursuit of prey (Marshall et al. 2006, 2008; Aerts et al., 2013a).
Bearded seals switch their diet to include schooling pelagic fishes when advantageous, and fish
consumption by Bering Sea and Chukchi Sea bearded seals increased between the 1970s and 2000s,
but not to a statistically significant degree. Sculpin, cod, and flatfishes were the dominant fish taxa
consumed by bearded seals in the 2000s (Quakenbush et al., 2011b).
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The best estimate of the statewide annual ringed seal (Phoca hispida hispida) subsistence harvest is
6,788, and data from 2007-2009 shows an annual average of 2.70 bearded seal mortalities from
commercial fishing in Alaska (Allen and Angliss, 2013). Assuming contemporary harvest levels in
castern Siberia are similar to those in Alaska, as was the pattern in the 1970s and 1980s, and a
comparable struck-loss (killed but not recovered) rate of 25-50%, the total annual take from the entire
Bering and Chukchi Seas would range from 16,970 to 20,364 bearded seals (Cameron et al., 2010).

Ribbon Seal

Burns (1981) estimated the global population of ribbon seals (Histriophoca fasciata) to be around
240,000, with 90,000-100,000 in the Bering Sea. More recent surveys have produced different
numbers for this species for the areas surveyed; however, no reliable population estimates for the
stock presently exists in the absence of any reliable abundance estimates (Allen and Angliss, 2014;
Nelson, 2008). The existing information is sufficient to support a reasonable assessment of potential
effects.

Ribbon seals inhabit the North Pacific Ocean, specifically the Bering and Okhotsk Seas, and parts of
the Arctic Ocean, including the Chukchi, eastern Siberian, and western Beaufort Seas. They are
strongly associated with sea ice for mating, whelping pups and molting from mid-March through June
(NOAA, 2014d). However, present marine mammal monitoring from recent oil and gas activities in
the Chukchi Sea (Funk et al., 2008; Blees et al., 2010; Brueggeman et al., 1992, 2009, 2010) indicates
that very few ribbon seals should occur in the Leased Area.

Ribbon seals consume about 20 pounds (9 kg) of food each day, mainly feeding on pelagic fish and
invertebrates, such as shrimp, crabs, squid, octopus, cod, sculpin, arctic and saffron cod, walleye
pollack, eelpout, and capelin, Greenland halibut, pricklebacks, herring and sandlances, while
juveniles mostly feed on krill and shrimp (Nelson 2008; NOAA, 2014d). They live for around 20
years and reach average mature weights of around 175 Ibs (80 kg.) (NOAA, 2014d). Subsistence
hunters in Alaska take less than 200 ribbon seals annually; this is far fewer than any other ice seal
species, in part because ribbon seal distribution in open water and in the front of the sea ice usually
makes them unavailable to subsistence hunters (Nelson 2008).

Ringed Seal

Few, if any, ringed seals inhabit ice-covered waters shallower than 3 m (9.8 ft) due to water freezing
to the bottom and/or poor prey availability caused by the limited amount of ice-free water (71 FR
9782: February 27, 2006, pages 9784-9785).

Bengtson et al. (2005) conducted ringed seal surveys in the Chukchi Sea, producing estimates of
252,488 seals £47,204 seals in 1999, and 208,857 £25,502 seals in 2000. These were minimum
population estimates for the U.S. Chukchi Sea, and fall short of the western Arctic ringed seals total
population size since the estimates do not include data from the stock’s remaining geographic range.
Kelly et al. (2010) estimated the Arctic ringed seal population to number over 1,000,000. However,
the estimate for the U.S. Beaufort Sea has not been corrected for the number of ringed seals not
hauled out at the time of the surveys (Allen and Angliss, 2013).

Aerts et al. (2013a) analyzed the distribution of marine mammals in the Leased Area using data
collected in 2008-2010. The study found the distribution of seal species was due to food availability.
Ringed seal density reflected a slight preference for the Klondike and Statoil survey areas which have
a stronger pelagic component than the Burger area. Quakenbush et al. (2011a) reported evidence that
in general, the diet of Alaska ringed seals sampled consisted of cod, amphipods, and shrimp. Fish
were consumed more frequently in the 2000s than in the 1960s and 1970s, and Arctic cod, saffron
cod, sculpin, rainbow smelt, and walleye pollock were identified as the dominant fish, and mysids,
amphipods, and shrimp, as the dominant invertebrate species in ringed seal diets. Though Arctic cod
were ubiquitous throughout the Leased Area, the Klondike study area showed the highest densities of
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Arctic cod (Norcross et al., 2013). Arctic cod was the main food source for ringed seals in fall and
winter. During spring and summer, ringed seals had a tendency to prefer crustaceans (Aerts et al.
2013a).

Aerts et al. (2013a) noted ringed seals spend 90% of their time foraging in the water during the open-
water season. Due to highly flexible diet habits and high prey mobility, they lack a clear distribution
pattern. Harwood et al. (2012) tracked ringed seal migrations from the eastern Beaufort Sea to the
Bering Sea, and found that ringed seals made a rapid, synchronized, westward migration into the
Chukchi Sea using the same migration corridor and route that bowhead whales used.

On December 28, 2012, NMFS listed the Arctic ringed seals as threatened under the ESA (77 FR
76706, December 28, 2012). The best estimate of the statewide annual ringed seal subsistence harvest
is 9,567, and data from 2002—2006 shows an annual average of 1.75 mortalities of Arctic ringed seals
from commercial fishing operations in Alaska. Presently, polar bear predation is the largest source of
ringed seal mortality, and subsistence hunting is the largest source of anthropogenic ringed seal
mortality; other sources, such as entanglements and commercial fishing are very low (Allen and
Angliss, 2013).

Spotted Seal

Allen and Angliss (2013) cited a spotted seal (Phoca largha) population estimate of 141,479 for the
Alaska Stock, citing Ver Hoef et al. (in review). The lower and upper limits for the Ver Hoef et al. (in
review) estimate were 92,769-321,882 individuals; however, Allen and Angliss (2013) noted no
reliable minimum population estimate. The existing information is sufficient to support a reasonable
assessment of potential effects.

Spotted seals make foraging trips from coastal haulouts that usually last about nine days, followed by
a rest period at their haulout site, which lasts approximately two days. They have a flexible diet and
are opportunistic predators, though schooling fish are their preferred prey (Aerts et al. 2013a). Data
from 2008-2010 led Aerts et al. (2013b) to conclude spotted seal presence in the Chukchi Sea and in
the Leased Area in particular, is dictated by food availability, which reflects the influence of
oceanographic conditions.

Pacific Walrus

On February 10, 2011 (76 FR 7634-7679, the USFWS issued a 12-month finding on a petition to list
the Pacific Walrus as Endangered or Threatened. The USFWS added the Pacific walrus to the list of
candidate species and will continue to monitor the status as new information becomes available. In a
court settlement with conservation organizations, the USFWS agreed to either list the Pacific walrus
under the ESA, or remove them as a candidate species by 2017
(http://www.fws.gov/alaska/fisheries/mmm/walrus/pdf/factsheet _esa.pdf). The most recent estimate
of the Pacific walrus population is the Speckman et al. (2011) estimate of a minimum population of
129,000 walruses, with a range of 55,000-550,000 (Speckman et al., 2011). From 2006-2010 (the
most recent years for which data are available) USFWS calculated a five-year average of 1,782
walruses taken per year by Alaska Native subsistence hunters (USFWS, 2014e).

Aerts et al. (2010, 2013b) found walrus occurred in higher numbers in the Burger and Statoil study
areas than in the Klondike study area. Jay, Fischbach, and Kochnev (2012) reported that satellite
tagged Pacific walruses made foraging trips from ice or land haulouts that could cover several days.
Aerial Surveys of Arctic Marine Mammals (ASAMM) walrus sightings from 2013 indicate most
Pacific walruses use areas of the Chukchi Sea north of Point Lay once the sea ice has retreated
northward of this area. As sea-ice cover retreats north off of the continental shelf, they aggregate near
certain coastal areas, particularly near Icy Cape and Kasegaluk Lagoon (Clarke et al., 2014). These
observations are supported by 2012 observations of Delarue et al. (2012, 2013). Delarue et al. (2012)
also found walruses present in waters near Wainwright, Alaska in 2009. Collectively, the surveys
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indicate the preference and presence of walruses for the northern Chukchi Sea, particularly in the
Hanna Shoal Area, likely due to food availability and proximity to resting habitat.

Pacific walrus spend the winters in the Bering Sea and move into the Chukchi Sea in spring as the
marginal ice edge retreats northward in June-July. Walrus remain in the Chukchi Sea until late fall
when they move back into the Bering Sea as the sea ice advances in October-November. As long as
sea ice remains in the area, walrus concentrate over Hanna Shoal. In recent years, walrus have formed
terrestrial haulouts sometimes numbering in the tens of thousands near Point Lay. Walrus must rest
on sea ice, or if sea ice is unavailable, onshore between foraging bouts.

On June 12, 2013, the USFWS published new Incidental Take Regulations (ITRs) for the Oil and Gas
Industry for polar bear and walrus in the Chukchi Sea for the period of 2013-2018. The USFWS
specifically identified an area surrounding Hanna Shoal, referred to as the Hanna Shoal Walrus Use
Area (HSWUA), as being of particular importance for foraging walrus during the summer and fall
seasons (June through September) based upon recent tagging work and changes in habitat use (Jay,
Fischbach, and Kochnev, 2012). The HSWUA was delineated using walrus foraging and occupancy
utilization distributions (UDs) from Jay, Fischbach, and Kochnev (2012) for the months of June
through September. Jay, Fischbach, and Kochnev (2012) used walrus satellite telemetry from the
Chukchi Sea to delineate UDs of walrus foraging and occupancy during summer and fall from 2008
to 2011. These UDs represent the probability of animals using an area during the time specified.
Utilization distributions are a commonly accepted way to delineate areas of concentrated use by a
species and the 50 percent UD is often identified as the core use area or area of most concentrated use
in many habitat use studies (Samuel et al., 1985; Powell, 2000; Laver and Kelley, 2008). The USFWS
considers the combined 50 percent foraging and occupancy UDs from Jay, Fischbach, and Kochnev
(2012) at Hanna Shoal from June to September to represent the core use area during the time of most
concentrated use by walruses, and, therefore, the most appropriate way to delineate the Hanna Shoal
region as it pertains to walruses.

To delineate the HSWUA, the USFWS overlaid the 50 percent UDs for both foraging and occupancy
in Jay, Fischbach, and Kochnev (2012) in the Hanna Shoal area, as defined bathymetrically by Smith
(2011), for the months of June through September. The combined area of those 50 percent UDs
produced two adjacent polygons, one on the north slope of the bathymetrically defined shoal and one
on the south slope of the bathymetrically defined shoal. Because animals using the areas delineated
by those two polygons would be frequently crossing back and forth between those areas the USFWS
joined the two polygons at the closest point on the west and east ends. The final HSWUA totals
approximately 24,600 km” (9,500 mi’) (Figure 3 in 78 FR 35424).

The NMFS and the MMC also identify Hanna Shoal as important walrus foraging habitat, however,
the NMFS’ and MMC’s delineations differ both from each other and from the HSWUA. The NMFS
defines Hanna Shoal as an area of high biological productivity and a feeding area for multiple species
of marine mammals, including bearded seals and ringed seals. Their maps delineate an area of
approximately 7,876 km?® (3,041 mi®) (NMFS, 2013a; see Figure 3.2-26 in NMFS, 2013a for NMFS
boundaries). The MMC defines the boundary of Hanna Shoal based on the 40-m isobath identified by
the Audubon Society (Smith, 2011). The HSWUA encompasses most of Hanna Shoal as delineated
by the NMFS and by the MMC. A portion of Hanna Shoal as defined by the NMFS as well as by the
MMC extends northwest beyond the boundary of the HSWUA. This additional area falls within the
40-m isobath but outside of the 50 UDs that the USFWS delineated for walrus and encompasses the
leased blocks in the Lease Sale 193 Program that occur northward of latitude 72°N.

Polar Bear

On May 15, 2008, the USFWS listed the polar bear (Ursus maritimus) as threatened throughout its
range (73 FR 28212). The most recent estimate of the Chukchi/Bering Seas (CBS) population of polar
bears is 2,000 bears (Lunn et al., 2002). This figure is based on older den survey data from Wrangel
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Island, rather than range-wide mark/recapture or other population survey methods; it has wide
confidence intervals and is not sufficient to evaluate status or trends. The most recent estimate for the
Southern Beaufort Sea population of polar bears is 900 (90% C.I. 606—1,212; C.V. = 0.106)
(Bromaghin et al., In press), which is based on open population capture-recapture data collected from
2001 to 2006. The polar bear was listed as threatened throughout its range largely due to the
continuing loss of sea ice habitat caused by climate change (73 FR 28212, May 15, 2008). Currently,
the International Union for Conservation of Natural Resources, Species Survival Commission, Polar
Bear Specialist Group (PBSG) lists the CBS subpopulation as declining based on reported high levels
of illegal killing in Russia, continued legal harvest in the United States, and observed and projected
losses in sea-ice habitat (USFWS, 2012). The Southern Beaufort Sea stock experienced little or no
growth during the 1990s (Amstrup, McDonald, and Stirling, 2001). Declining survival, recruitment,
and body size (Regehr, Amstrup, and Stirling, 2006, Regehr et al. 2007), and low growth rates during
years of reduced sea ice during the summer and fall (2004 and 2005), and an overall declining growth
rate of 3% per year from 2001-2005 (Hunter et al., 2007) indicates that the Southern Beaufort Sea
population is now declining. With a small population that has low reproductive rates, any loss of large
numbers of polar bears (especially adult females) or prey species would exacerbate that decline. The
USGS has predicted that without changes in the rate of sea-ice loss, polar bear habitat in Alaska will
decline by 60-80% by the end of the 21st century (Durner et al., 2007).

Polar bears remain in the consolidated pack ice of the Chukchi Sea as long as sea ice remains
available, and move through the Leased Area in search of prey. The highest concentration of polar
bears near the Leased Area occurs on land during the open water period, when some polar bears enter
the coastal environment as they abandon melting sea ice to search for food on/near land (e.g., whale
carcasses), or search for suitable den sites (pregnant females). The CBS population occurs mainly on
Wrangel and Herald Islands and along the Chukotka coast, while the SBS population occurs more
commonly along the coast and barrier islands of the Beaufort Sea. CBS bears spend most of the year
along the consolidated pack ice edge hunting for marine mammals, primarily seals and walrus. When
the sea ice retreats off of the continental shelf, some bears remain with the sea ice while others move
ashore. CBS bears onshore are found primarily along the Chukotka coastline or on Wrangel and
Herald Islands. On October 29, 2009, USFWS published a proposed rule in the Federal Register
identifying proposed Critical Habitat for the Polar Bear (74 FR 56058). On December 7, 2010,
USFWS published the final rule designating Critical Habitat in the Federal Register (75 FR 76086).
The final rule identified geographic areas containing features considered essential for the
conservation of the polar bear. On January 10, 2013, the U.S. District Court for the District of Alaska
issued an order vacating and remanding to the USFWS the December 7, 2010, Final Rule designating
critical habitat for the polar bear. Consequently, no critical habitat is designated for polar bears.

3.2.5. Terrestrial Mammals

The information that follows is in addition to the full descriptions of these species that are provided in
the 2007 FEIS (Chapter III) and the 2011 SEIS (Chapter III).

Caribou

Caribou (Rangifer tarandus) on the North Slope include elements of the Western Arctic Caribou Herd
(WAH), the Central Arctic Caribou Herd (CAH), and the more sedentary Teshekpuk Lake Caribou
Herd (TCH). The WAH has declined by 4-6% annually between 2003 and 2013. An areawide survey
of caribou herds conducted by the Alaska Department of Fish and Game (ADF&G) in 2013 counted
235,000 caribou in the WAH, a decline of around 27% since the time of the last estimate (325,000)
conducted in 2011 (ADF&G, 2014b; Parrett, Dau, and Nedwick, 2014; Dau, 2011). Likewise the
TCH and CAH populations changed from 2011 estimates of 55,000 and 67,000, respectively (Parrett,
2011; Lenart, 2011), to 32,000 (42% decline) and 70,000 (1.5% increase) (Parrett, Dau, and Nedwick,
2014). Reasons for the population declines remain under investigation by ADF&G.
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Caribou are subject to mosquito harassment from mid- June into August, and oestrid fly harassment
from mid-July to late-August. To escape biting insects, caribou usually move from inland feeding
areas to windswept, vegetation-free upland and coastal areas, such as sandbars, spits, river deltas, and
barrier islands for relief from insect pests (USDOI, MMS, 1987). Caribou encountered on barrier
islands should occur in small groups numbering 20 animals or less. The primary coastal insect relief
areas for WAH caribou occur between Kivalina Lagoon and Point Lay, while the TCH uses coastal
insect relief areas between Barrow and the Colville River, and the CAH periodically uses coastal
insect relief areas between the Colville River and western Camden Bay (NOAA, 2003, 2005).

Muskoxen occur in riparian areas and along the Beaufort Sea coast, grazing in meadows, and
occasionally on gravel bars and islands in the Colville River drainage. Herd sizes are small, consisting
of a few calves mixed in with adults and yearlings. Muskox herds are sedentary, usually remaining
within a limited geographical area, although young males and sometimes females wander great
distances. Recent radio-tracking of 121 adult female muskoxen in northwestern Alaska showed
females moving across large geographic areas, contrary to prior assumptions regarding muskox site
fidelity (Adams, 2013). There are approximately 4,200 (Gunn et al., 2013) muskoxen in Alaska,
occurring in northcentral, northeastern, and northwestern Alaska, on Nunivak and Nelson Islands, the
Seward Peninsula, and the Yukon-Kuskokwim Delta. In recent years, the herds in northeastern
Alaska, especially those in Arctic National Wildlife Refuge and adjoining areas, have declined,
probably due to grizzly bear predation (ADF&G, 2011; Reynolds, Shideler, and Reynolds, 2002).
Muskoxen were also introduced onto Wrangel Island in 1975 and now number around 900
individuals (Gunn et al., 2013; Sipko et al., 2007).

Grizzly Bears

Grizzly bears (Ursus arctos) occur onshore, foraging in riparian areas, river deltas, coasts, and
uplands in response to food availability or other habitat needs. Grizzlies in the Arctic require very
large home ranges compared to bears farther south due to the brief growing season and low
productivity in the Arctic. Mowat and Heard (2006) noted grizzly bear diets eastward of Harrison Bay
on the ACP show a larger fraction of meat from terrestrial sources (>45% of diet). This indicates a
greater nutritional dependence on animal matter vs. plant matter among Arctic grizzlies than is
observed elsewhere; in other areas most grizzly diets contain around 80-90% plant matter and 10-
20% animal matter. Such dietary characteristics among brown bears are only noted when large
concentrations and numbers of herbivores are present on the landscape. Some inland waterways, such
as the Colville and Sagavanirktok Rivers, support modest spawning runs of anadromous fish, and
bears are assumed to exploit such resources. Consequently, streams supporting anadromous fish may
become temporary concentration areas for grizzly bears. The primary concentration area for grizzly
bears along the Chukchi Sea coastline occurs on the Kasegaluk Lagoon coastline north of Point Lay,
Alaska (NOAA, 2005).

Arctic Fox

Arctic foxes (Vulpes lagopus) are ubiquitous and numerous throughout Arctic Alaska, and sometimes
“island-hop” through the barrier islands of the Beaufort Sea, scavenging, raiding bird nests, and
caching food for later use. Alaska Department of Fish and Game (Caikoski, 2010; Carroll, 2010)
reported healthy numbers of Arctic foxes in the Alaskan Arctic, meaning Arctic fox populations in
the U.S. Arctic remain self-sustaining.

3.2.6. Vegetation and Wetlands

The Scenario being evaluated in this Second SEIS includes both onshore and offshore activities. This
section describes the nearshore and onshore/inland vegetative communities that could potentially be
affected by the Scenario. The areas described include:
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e U.S. Alaskan coast (from Kukpuk River/Point Hope to Cape Simpson/Piasuk River) that could
be impacted by an oil spill (Figure 3-13)

e The area between Icy Cape and Point Belcher and extending east to Prudhoe Bay that could be
impacted by construction of shore-based facilities, including an overland oil and a gas pipeline
in a right-of-way 300 miles-long (483 km) that would be laid across NPR-A

o The nearshore and shoreline habitats that extend along both the Russian coast (northern shore of
Wrangel Island and Chukotka Peninsula’s northern shore from Pil’khikay to Chegitun and
Utkan (Figure 3-14)

The ACP is a physiographic province dominated by periglacial features (thaw lakes, marshes, and
polygonal patterned ground) that provide little topographic relief with very poorly drained soils, with
many lakes and irregular coastline containing many small bays, lagoons, spits, beaches, and barrier
islands, (USDOIL, BLM, 2012; USACE, 2012a and 2012b). With the exception of thaw bulbs under
larger lakes and streams, permafrost is continuous across the ACP (Jorgenson and Shur, 2007). The
U.S. Fish and Wildlife Service classified all of NPR-A coast as wetlands, available on the National
Wetlands Inventory website at http://www.fws.gov/wetlands/data/mapper.html.
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Figure 3-13. U.S. Alaska Coastal Wetland Vegetation Types and Locations. The vegetation and wetlands
are illustrated in 10 km (6.2 mi) (approximately) wide band along the coast to identify the vegetation types;
though storm tides would at most carry an offshore oil spill 0.5 km (0.3 mi) inland. The illustrated wedge of
vegetation and wetlands types beginning between Icy Cape and Point Belcher then narrowing to Deadhorse
(Pump Station 1) would include all possible alternative alignments of the Scenario’s overland pipeline right-of-
way and the shore-based facilities.

The description of vegetation in the affected area is based on studies conducted by the Circumpolar
Arctic Vegetation Mapping Team (CAVMT) (Walker et al., 2003). The team worked to standardize
terminology and protocols for vegetation mapping, and synthesized the information into a map for the
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entire Arctic region (CAVM, 2003). The CAVMT condensed over 400 plant communities from
multiple sources into 15 generalized vegetation communities, the level of detail and similarities these
vegetation communities by the CAVMT are useful for this analysis. The CAVM shows the types of
vegetation that occur across the Arctic in Alaska and Russia, a portion of which could be affected by
the Scenario.

The following descriptions, from CAVM (2003) unless otherwise noted, characterize the most
common vegetation types along the coast of Russia and Alaska, as well as inland areas of Alaska that
could be affected by the Scenario. In each paragraph below, the alphanumeric identifier (e.g., the W1
following “Sedge/Grass Moss Wetland” is used as both acronym and map legend locator for Figures
3-13, 3-14, and throughout the vegetation sections of this Second SEIS.
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Figure 3-14. Russia Coastal Wetland Vegetation Types and Locations. The vegetation and wetlands are
illustrated 10 km (6.2 mi) (approximately) wide band along the coast to identify the vegetation types, though
storm tides would at most carry an offshore oil spill 0.5 km (0.3 mi) inland.
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Sedge/Grass Moss Wetland (W1). This wetland complex is found in the colder areas of the
Arctic, and dominated by sedges, grasses, and mosses. They are established in standing water,
low wet areas, and moist elevated microsites, and characterized by the dominance of sedges,
grasses, mosses, and forbs. Grasses are more important in colder wetlands, and elevated
microsites have moist graminoid, prostrate dwarf-shrub, forb, and tundra moss species.

Sedge, Moss, Dwarf Shrub Wetland (W2). These wetland complexes are established in the
milder areas of the Arctic. They are wetland dominated by sedges, grasses, and mosses, but also
include dwarf shrubs <40 cm (<16 inches) tall. These wetland complexes include fens with
slightly acidic to circumneutral soil pH. Large components of moist nontussock sedge, dwarf-
shrub, and tundra moss are usually present in slightly elevated microsites such as hummocks and
rims of low-centered ice-wedge polygons. Prostrate dwarf-shrubs and forbs are often present.

Sedge, Moss, Low Shrub Wetland (W3). This emergent wetland type is found only in the
vicinity of Point Hope. These wetlands are found in warmer areas of the Arctic, and often in
bog/fen complexes with deep organic soils. Large components of dwarf-shrub tundra or tussock
tundra are usually present in slightly elevated microsites such as peat plateaus, and palsas, frost
heave lifted soil. This wetland is dominated by sedges and low shrubs >40 cm (~16 in) tall, and
wetter sites are dominated by sedges and mosses.

Rush/Grass, Forb, Cryptogam Tundra Wetland (G1). This moist tundra wetland is within the
potentially affected area of Russia, and comprises a relatively large portion of Wrangell Island.
This moist tundra has a moderate to complete cover of very low-growing plants, and occurs on
fine-grained, often hummocky soils. Plant cover is generally moderate (40-80%) and the
vegetation forms a single layer generally 5-10 cm (~2-4 in) tall. Except for the greater density of
plants, particularly rushes and grasses, it is similar in composition to cryptogam, cushion-forb
barrens. Grasses and rushes are usually the dominant vascular plants. Forbs are abundant.
Mosses, lichens, and liverworts are common. Cryptogamic crusts composed of cyanobacteria and
black crustose lichens are common. In some areas, prostrate dwarf shrubs and sedges are present
but not dominant.

Graminoid, Prostrate Dwarf-Shrub, Forb Tundra (Transitional to Upland) (G2). This is a
vegetation type transitional from emergent wetlands to uplands. The Russian coast has a
relatively large portion, occurring on Wrangell Island and the Chukchi Peninsula coast. This
vegetation type ranges from moist to dry tundra, with open to continuous plant cover, on fine-
grained, often hummocky circumneutral soils with moderate snow. Tundra of this type is
considered an emergent wetland where it is moist and an upland where it is dry (USACE, 2012).
Plant cover is moderate (40-80%) and 5-15 cm tall. The diversity of plant communities is much
greater than in Community G1 and includes snowbeds, well-developed mires, and streamside
plant communities. Sedges are dominant, along with prostrate shrubs <5 cm (~2 in) tall. Sedges,
rushes, and prostrate dwarf-shrubs are common. Other common plants include grasses, forbs,
mosses, liverworts, and lichens.

Nontussock Sedge, Dwarf Shrub, Moss Tundra Wetland (G3). This vegetation type occurs
along the Russian coast and covers a large portion of Wrangell Island. This is a moist tundra plant
community established on peaty, nonacidic soils. Barren patches due to frost boils on silty soils
and periglacial features are common. Plant cover is varies from 50-100%. Although vegetation is
dominated by nontussock sedges and dwarf shrubs with heights generally 10-20 cm (~4-8 in), in
some localized areas it reaches 40-200 cm (~16-78 in) in height, with willow thickets more than 2
m (6.6 ft) tall along steam margins. A well-developed moss layer is typical in this vegetation
type. Mainly sedges prostrate and hemiprostrate dwarf shrubs, and mosses and liverworts are
dominant. Other common plants include grasses, basiphilous forbs, and lichens.
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Tussock Sedge, Dwarf Shrub, Moss Tundra Wetland (G4). This vegetation type abundant
along both the Russian and Alaskan coasts. It is classified as moist tussock tundra and found on
cold acidic soils. This vegetation community is found on unglaciated landscapes with ice-rich
permafrost and shallow active layers, e.g., northern Alaska and Chukotka. Plant cover is nearly
continuous (80-100%). A less robust form of tussock tundra grows in slightly warmer areas, with
smaller tussock sedges and less abundant and shorter shrubs that do not overtop the tussocks. This
plant community is dominated by tussock cottongrass and dwarf shrubs <40 ¢cm (<16 inches) tall.
Mosses are abundant.

Erect Dwarf Shrub Tundra (Transitional to Upland) (S1). This vegetation community is
transitional from emergent wetlands to uplands. It is dominated by erect dwarf shrubs <40 cm tall
(~16 in), and commonly has mosses and lichens. This vegetation type is found in acidic soils and
areas adjacent to estuarine or marine waters. On dry ridges, a drier, lichen-rich dwarf-shrub
tundra is commonly established. Plant cover is continuous (80-100%) on wetter sites, but sparse
(5-50%) on dry ridges.

Low Shrub Tundra (Transitional to Upland) (S2). This vegetation type is transitional from
emergent wetlands to uplands. It is found along both the Alaska and Russian coasts. This
vegetation community is found in moist tundra with permafrost-free soils, although it is common
to find it in permafrost peatlands and wet areas as well. Upland areas have mainly oligotrophic
hypoarctic shrubs. Thick moss carpets are common in most shrublands. Along drainages and near
treeline, low and tall willows and alders are abundant. This vegetation community type is
dominated by low shrubs >40 cm (>16 in) tall sometimes on permafrost-free soils.

Carbonate Mountain Complex Upland (B4). This upland vegetation type is found along the
U.S./Alaskan coast at Cape Lisburne and a small portion of Russia’s Wrangel Island coast. This
vegetation is established on dry, calcareous tundra complexes on mountains and plateaus with
limestone and dolomite bedrock. Elevation gradients provide similar summer temperature
variations to those observed in bioclimatic subzones, responding with similar vegetation
physiognomy. The dominant plants are lichens species that prefer rocky surfaces with alpine
sweetgrass, and other lichens species that prefer soil grow between the bedrock outcrops.

Estuarine Wetlands. Estuarine wetland systems are enclosed and protected bays, which are
partly obstructed, or with sporadic access to the open ocean. Estuarine wetlands typically range
from sandyy/silt flatlands to emergent persistent wetlands dominated by several sedge species
adapted to brackish-water conditions. Most of the intertidal biota of the Arctic is impoverished
due to the effect of annual ice and the minimal tidal amplitude, so there is almost no littoral biota
and few marine wetlands. The range of intertidal plants, most notably eelgrass, only extend as far
north as the Seward Peninsula along the Bering Sea (Viereck et al., 1992). Non-vegetated
intertidal wetlands are found along the Chukchi Sea shoreline of both Russia and the U.S./Alaska.
These wetlands are classified as estuarine intertidal with unconsolidated shores, estuarine
intertidal with aquatic beds, or estuarine subtidal unconsolidated bottoms (Cowardin et al., 1979).
Within the area of Alaska that could be potentially affected by the Scenario, large estuarine
wetland complexes are found just south of Point Hope, extending eastward along the coast to
Harrison Bay in the Beaufort Sea. These wetlands are found in communities such as: Aiautuak
Lagoon, Marryat Inlet, Omalik Lagoon, Kasegaluk Lagoon, Lagoons on each side of Icy Cape,
Wainwright Inlet, Peard Bay, Eilson Lagoon, Admiralty Bay, Kugorak Bay, Smith Bay and
Harrison Bay. Within the potentially affected area of Russia, estuarine wetlands are found in: the
Laguna Tenergynpil’ gyn, Laguna Nutaug, Laguna Vankarem, Laguna Pyngopil’gyn, Chukotskoe
More, Laguna Neskynpil’gyn, Lagoon Inchoun and Laguna Uellen, and along the northern coast
of the Kamchatka Peninsula where estuarine wetland complexes would be waterward of the
vegetated wetlands. Wrangel Island also has lagoons along its north shore.
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Threatened / Endangered and Sensitive Plant Species

No federally-listed threatened or endangered plants are known to occur on the ACP (USFWS, 2014d).
The Alaska Natural Heritage Program (AKNHP) maintains a database of rare vascular plant species,
which includes global and state species status ranks. Plants ranked as critically imperiled or imperiled
in Alaska could occur in the area potentially affected by the Scenario. These include eight BLM
sensitive species of plants which are known to occur (Cortés-Burns et al., 2009) within the area
potentially affected by the Scenario for this SEIS:

o Alpine Whitlow-grass (Draba micropetala)

o Adam’s Whitlow-grass (Draba pauciflora)

e Oriental Junegrass (Koeleria asiatica)

e Drummond’s bluebell (Mertensia drummondii)
e Arctic poppy (Papaver gorodkovii)

o Sabine grass (Pleuropogon sabinei)

o Alaskan bluegrass (Poa hartzii ssp. Alaskana)
o Circumpolar cinquefoil (Potentilla stipularis)

3.3. Sociocultural Systems
3.3.1. Economy

For this analysis, economic activity in the NSB, State of Alaska, and U.S. is measured in the form of
revenues, employment, and personal income.

The tax base in the NSB consists mainly of high-value property owned or leased by the oil industry in
the Prudhoe Bay area. According to the Alaska Department of Commerce, Community, and
Economic Development (ADCCED, 2013), NSB oil and gas property tax revenues have exceeded
$180 million annually since 2000. In 2005, revenues from oil and gas property taxes were $188
million. The State of Alaska’s tax base is comprised mostly of revenues from oil and gas production.
Federal revenues are generated primarily from income and payroll taxes.

The NSB is the largest employer of permanent residents in the NSB. However, very few North Slope
residents have been directly employed by the oil and gas industry or supporting industries in and near
Prudhoe Bay since production started in the 1970s. Local residents represent only about 1% of those
hired for North Slope oil industry related jobs, with most North Slope oil-industry workers residing
outside the NSB. According to the Alaska Department of Labor and Workforce Development
(ADOLWD, 2014b), unemployment in the NSB has ranged from 3.5% to 10.1% between 1975 and
2007. Aggregate personal income for the NSB in 2006 was $0.3 billion.

The oil and gas industry is also important in the State of Alaska generally, accounting for more than
41,000 jobs, 9.4% of employment, and 11.2% of wages in the state.

According to ADCCED (2013), in 2013, NSB revenues from oil and gas property taxes were $322
million, $43,959 per capita. These figures represent a significant change from recent past years’
totals, as NSB’s revenues from oil and gas property taxes increased by $87 million since 2008.

According to the ADOLWD (2014b), average employment for the NSB in 2012 was 5,212.
Unemployment in the NSB was 5% in 2013. Since 2000, unemployment in the NSB was a high of
10.1% in 2004, and a low of 4.1% in 2008. Aggregate personal income for the NSB was $491
million, and per capita personal income in 2012 was $50,918. These figures are generally consistent
with aggregate personal income figures over recent past years.
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Additional information and a more detailed profile of the economy of the NSB and its communities is
available in USDOI, BLM (2014).

3.3.2. Subsistence-Harvest Patterns

Subsistence harvesting is practiced by Alaska Natives and rural residents alike and is generally
considered to be hunting, fishing, and gathering for the primary purpose of acquiring traditional food.
The MMPA of 1972, as amended, defines subsistence:

The term "subsistence uses" means the customary and traditional uses by rural Alaska
residents of marine mammals for direct personal or family consumption as food, shelter, fuel,
clothing, tools, or transportation; for the making and selling of handicraft articles out of
nonedible byproducts of marine mammals taken for personal and family consumption; and
for barter, or sharing for personal and family consumption (16 USC 1361).

Federal law pertaining to subsistence harvesting of onshore resources in Alaska is contained in the
Alaska National Interest Lands Conservation Act (ANILCA). The ANILCA framework is used as a
basis for current subsistence activity on non-Federal lands as well, and is codified in the North Slope
Borough Municipal Code (NSBMC) and the Northwest Arctic Borough Code (NABC) subsistence
regulations.

The majority of permanent residents of the NSB and the Northwest Arctic Borough (NWAB) are
Alaska Natives (Table 3-13). For these residents, many subsistence activities are a central focus of
personal and group cultural identity. Subsistence harvests are usually group activities that further core
values of community, kinship, cooperation, and reciprocity, not only providing cultural identity,
social integration, and solidarity, but also a diet that is essential for good health and one that Alaska
Natives view as healthier than packaged food diets (Nobmann et al., 2005). Subsistence harvests also
provide special foods for religious and social occasions, preserving traditional practices such as the
Apugauti (Beaching of the Boats) festival and the Nalukataq (Spring Whaling) festival, held to
appease the spirits of the deceased whales and ensure the success of future hunting seasons (Ifiupiat
Heritage Center, 2014; DCRA, 2014; ASRC, 2014). The sharing, trading, and bartering of
subsistence foods connects communities, and the giving of these foods to each other helps maintain
ties with family members elsewhere in Alaska.

Subsistence activities practiced by the Ifiupiat are further analyzed in studies which examine
relationships between subsistence and wage economies, and how these traditional and modern ways
of life are integrated into Alaska Native community cultural and social systems (Howe, 2014; Haley
and Magdanz, 2008). Subsistence harvesting can provide a link to the market economy, with many
households in NSB, NWAB, and other regional communities earning cash from crafting whale baleen
and walrus ivory, and from harvesting furbearing terrestrial mammals. Studies have found Ifupiat
communities which have both subsistence activities and wage earning opportunities are highly
developed, and community members are highly dependent on each other in these ‘mixed-economies’
(Harcharek, 1995; Shepro and Maas, 1999). Individuals most active in subsistence harvests and
providing for others in the community tend to be those individuals who are also involved in the wage
economy (e.g., ability to purchase a boat, fuel, guns, and ammunition). Full-time employment limits
the time a subsistence hunter can spend hunting to after work hours and can shorten the time to gather
food for the year. See Section 3.3.1 Economy for a more in-depth discussion.

3.3.2.1. Community Descriptions

This section discusses communities that may be affected by activities in the Leased Area (Figure
3-15). The discussion begins with information and demographics related to NSB communities closest
to the Leased Area with a likelihood of being affected by oil and gas activities. The discussion then
moves to communities farther south and west of the Leased Area in the NWAB, communities of the
Bering Strait, and communities along the Russian coast located in the Chukotka Region.
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Communities discussed rely on many of the same migratory species for subsistence harvesting, and it
is likely these species would pass through the Leased Area at some time during their migration.

Communities closest to the Chukchi Sea Leased Area are located in the NSB and include Barrow,
Wainwright, Point Hope, and Point Lay along the coast, and Atqasuk which lies inland (Table 3-13).
Nuigsut and Kaktovik, east of the Leased Area of the Beaufort Sea, are discussed due to their strong
cultural ties to whaling and concerns with effects of oil and gas activities on this subsistence resource.
Communities farther away from the Leased Area but considered in this analysis are located in the
NWAB, Bering Strait communities, and in Far-Eastern Russia. Communities in these regions also
utilize overlapping subsistence resources and hunting use areas with NSB. Communities most likely
to be affected are included in the subsistence discussions in Chapters 4 and 5. Communities in the
NWAB, located south of the Leased Area, include the 11 communities of Ambler, Buckland,
Deering, Kiana, Kivalina, Kobuk, Kotzebue, Noatak, Noorvik, Selawik, and Shungnak. These
communities are predominantly Alaska Native (Table 3-13) and are regularly involved in subsistence
harvesting of marine and terrestrial resources.
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Figure 3-15. Communities that May Be Affected by Leased Area Activities.

Farther south from the Leased Area are four subsistence-dependent communities that participate in
the whale hunt: Diomede, Wales, Gambell, and Savoonga (Table 3-13). These communities are
located on or near the Bering Strait, through which migrating whales must pass to reach their
wintering locations in the Bering Sea and their summering locations in the Canadian Beaufort Sea.

Communities on the west side of the Leased Area are located in Russia, and indigenous Chukotan
peoples who rely on subsistence hunting reside in the Chukchi Sea coastal areas of the Chukotsky
Autonomous Okrug region. In this area, important coastal lagoons and nearshore subsistence harvest
areas for gray and bowhead whales, beluga whales, other marine mammals, fish, seabirds, and other
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resources could be affected by activities occurring in the Leased Area. In these permanent indigenous
settlements, subsistence hunting and fishing occur year round.

Communities adjoining the Chukchi Sea, located closest to the Leased Area, utilize a diverse
subsistence harvest resource base along with other Alaska Native communities and several Russian
communities. Shared resources include coastal/marine food resources (whales, seals, walrus,
waterfowl, fish, and shellfish), and terrestrial/onshore resources (caribou, moose, bears, other
terrestrial mammals, furbearing animals, edible roots, plants, and berries). Community profiles
include updated information from regional and village Native Corporations, the 2010 U.S. Census
and the Alaska Department of Fish and Game subsistence data.

Table 3-13. Information and Population Demographics of Alaska Native Communities.
Communities | Population | Percent Alaska Native
North Slope Borough Communities
Barrow 4,717 63
Wainwright 543 90
Point Lay 215 88
Point Hope 683 90
Atgasuk 248 92
Nuigsut 452 87
Kaktovik 262 89
Northwest Arctic Borough
Ambler 264 85
Buckland 487 95
Deering 139 87
Kiana 406 90
Kivalina 402 96
Kobuk 159 89
Kotzebue 3,202 75
Noatak 562 95
Noorvik 641 89
Selawik 872 86
Shungnak
Bering Strait Communities
Wales 150 86
Diomede 119 92
Gambell 722 96
Savoonga 718 95
Shishmaref 589 94
Sources:  Norris, Vines, and Hoeffel, 2012; DCRA, 2014; ASRC, 2014; Russian Federation,
2014.

North Slope Borough Communities

The North Slope Borough encompasses 89,000 mi* (230,508 km®) of tundra and upland areas. Its
boundaries range from the northern extent of the Brooks Range to the Chukchi Sea to the Canadian
border on the east. The region is home to a predominantly Ifiupiaq Eskimo population that inhabit the
Borough’s eight communities. NSB communities discussed below are the coastal community of
Barrow, located at the confluence of the Beaufort and Chukchi Seas; Wainwright, located southwest
of Barrow on the Chukchi Sea; Point Lay, Point Hope, and the inland community of Atqasuk. These
shoreline communities are located more than 60 miles from the Leased Area (Figure 3-15) but have
the potential to be the first communities affected by oil and gas activities which might occur in the
Leased Area. The NSB communities that share resources migrating through the Leased Area are
Nuigsut, near the Colville River Delta, and Kaktovik, near the Canadian border. Atqasuk, the only
inland community, is discussed here because its subsistence resources could be affected by activities
related to an onshore pipeline from the Chukchi Sea Leased Area, through the NPR-A, and ending at
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the Trans-Alaska Pipeline System (TAPS). Subsistence community descriptions for Nuigsut and
Kaktovik are discussed in brief at the end of this section because they use migratory species such as
bowhead whales for subsistence, and the chance of effects in the migration pathways from
development and potential oil-spill contacts is possible outside of their hunting areas.

Barrow is the largest permanent community on the North Slope and serves as the administrative and
commercial hub of the region. It is a traditional Ifiupiaq settlement and the area’s largest employer,
with numerous businesses providing support services to oil field operations. During the summer
months, tour operators offer package tours of Barrow and the surrounding area. Barrow is served by
passenger air service and freight arrives by barge in the summer and by air cargo year-round. The
population of Barrow is 4,717 and 63% are Alaska Native. Subsistence whaling, hunting, and fishing
are important to the economy, and many residents with full- or part-time employment continue to
hunt and fish for food (DCRA, 2014; City of Barrow, 2014). Braund (2010) identifies the subsistence
harvest resources in Barrow in the 12 months after 2006 to be bowhead whale, ringed and bearded
seal, walrus, fish, birds, caribou, and other terrestrial mammals.

Wainwright is located on the coast 137 km (85 mi) southwest of Barrow. Transportation to
Wainwright is available by air service from Barrow and Anchorage, and freight arrives by cargo
plane and barge. Although the population of Wainwright is 543 and 90% are Alaska Native, the
economy is mixed cash subsistence, and the Wainwright ANCSA Village Corporation, Oolgoonik,
constructed a facility in the community for fly-in-fly-out workers, the revenues of which are
presumably distributed to shareholders for economic gain. The population is highly dependent on
subsistence hunting (DCRA, 2014; Norris, Vines, and Hoeffel, 2012). In 2012, the main subsistence
resources harvested were bearded seals and bowhead whales. Other resources harvested in 2012 were
spotted and ringed seals, walrus, fish, waterfowl, shorebird eggs, caribou, and brown bear (Braund,
2013).

Point Lay is located about 153 km (95 mi) farther down the coast, and is another traditional Ifupiaq
community heavily dependent on subsistence harvesting. Passenger service to Point Lay is available
by airline flights and charters from Barrow and Anchorage. Freight is delivered by air and barge. The
population of Point Lay is 215 with approximately 88% being Alaska Native. Situated near the
Kasugaluk Lagoon, it is a prime location for hunting beluga whales, but residents also participate in
the bowhead whale hunt (DCRA, 2014; ASRC, 2014). Braund (2013) states that in 2012, Point Lay
harvested not only beluga and bowhead whales, but also bearded, ringed, and spotted seal, walrus,
fish, waterfowl, shorebird eggs, caribou, and berries.

Point Hope is located south of Cape Lisburn about 193 km (120 mi) to the southwest of Point Lay
and is one of the longest continuously occupied Ifiupiaq areas in Alaska. The peninsula offers good
access to marine mammals, and typical ice conditions allow easy boat launchings into open leads
early in the spring whaling season. Most full-time employment is with North Slope Borough and city
governments. The population of Point Hope is 683 and 90% are Alaska Native (DCRA, 2014; Norris,
Vines, and Hoeffel, 2012). The community has retained a strong traditional culture and is also the site
of Nalukataqs (Whaling Festivals) to celebrate successful whale hunts (DCRA, 2014; ASRC, 2014).
Subsistence activities in Point Hope are practiced throughout the year and revolve around harvesting
bowhead and beluga whales, other marine mammals, polar bears, fish, birds, caribou, other terrestrial
mammals, and berries.

Atqasuk is an inland community located on the Meade River about 100 km (62 mi) east of
Wainwright and 97 km (60 mi) south of Barrow. Air service from Barrow provides passenger and
cargo service to Atgasuk. The population of Atgasuk is 248 and 92% are Alaska Native (DCRA,
2014; Norris, Vines, and Hoeffel, 2012). Located well inland, it is connected to the Beaufort Sea by
the Meade River, and its inhabitants participate in marine subsistence harvests. Subsistence resources
used by Atqasuk residents are acquired on coastal hunting trips in Barrow or Wainwright with
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relatives or friends, and the local connection with the coast and marine resources is important to the
community. One resident has been quoted as saying: “We use the ocean all the time, even up here; the
fish come from the ocean; the whitefish as well as the salmon migrate up here” (ACI, Courtnage, and
Braund, 1984). Atqasuk hunters harvest the community’s key resources of migratory waterfowl, fish,
caribou, moose, and berries. Harvest use areas used exclusively by the community are the entire
Meade River drainage, the Avalik River, the upper Okpiksak, the Topagoruk, and the Nigisaktuvik
rivers (SRB&A and ISER, 1993).

Nuigsut is located about 29 km (18 mi) south of the Colville River headwaters at the Beaufort Sea
and 219 km (136 mi) southeast of Barrow. It is located in the midst of many oil company facilities in
the region. Alpine oil field, which began operations in 2000, is located approximately 13 km (8 mi)
north of Nuiqsut (Braund, 2010). In 1973, 27 Iiupiat families moved back to Nuiqgsut from Barrow;
in 1974, the Arctic Slope Regional Corporation funded construction of the community. Air travel
provides the only year-round access, and snowmachines are used for local transportation. The
population of Nuiqsut is 452 and 87% are Alaska Native (DCRA, 2014; Norris, Vines, and Hoeffel,
2012). The Colville River Delta has traditionally been a gathering and trading place for the Ifiupiat,
and a good source of resources for subsistence hunting and fishing. Nuiqsut’s economy is based
primarily on subsistence hunting, fishing, and whaling. Nuiqgsut harvests subsistence resources
offshore, nearshore, and onshore. Cross Island, due to being the primary whale hunting location and
housing permanent camps, is an area of great importance when harvesting bowhead whales
(Galginaitis, 2013). Nuigsut residents hunt bowhead in September, but have also hunted as early as
August and as late as October. Nuigsut residents also harvest seal, fish, birds, eggs, caribou, moose,
other terrestrial mammals, and berries.

Kaktovik, including Barter Island, is located 145 km (90 mi) west of the Canadian border and 451
km (280 mi) southeast of Barrow. The community is on the northern edge of the 20-million-acre (8.1
million hectare (ha)) Arctic National Wildlife Refuge. There are 262 residents and 89% are Alaska
Native (DCRA, 2014; Notris, Vines, and Hoeffel, 2012). Like other communities in the region,
subsistence hunting, fishing, and whaling play a major role in the local economy, and are a vital part
of life for the people of Kaktovik. Marine mammals hunted are seal, walrus, and whales. The people
of Kaktovik practice shore-based whaling for bowhead whales in the fall as opposed to the spring.
Terrestrial animals hunted include muskoxen, caribou, and sheep. Subsistence harvests include
hunting in the nearby area for Dall sheep, moose, caribou and fox. The community also produces arts
and crafts for sale, such as etched baleen, carved ivory and masks.

Northwest Arctic Borough Communities

The Northwest Arctic Borough is the second largest borough in Alaska, slightly bigger than the state
of Indiana, and comprised of approximately 39,000 mi* (101,009 km®) (35,898.3 mi* (92,975 km®) of
land and 4,863.7 mi” (12,595 km®) of water). Its coastline is limited by the Chukchi Sea and Kotzebue
Sound, an important wildlife area and prominent water body. The region is home to a predominantly
Ifiupiaq Eskimo population that inhabit the Borough’s eleven communities. These communities are
located away from the Leased Area, but the subsistence resources they rely on could be affected by
oil and gas activities in the Leased Area. They are discussed below due to their sharing of subsistence
resources which would have a high probability of passing through the Leased Area during migration.

Ambler is located on the north bank of the Kobuk River, near the confluence of the Ambler and
Kobuk Rivers. It is located 222 km (138 mi) northeast of Kotzebue; 48 km (30 mi) northwest of
Kobuk, and 48 km (30 mi) downriver from Shungnak. Ambler’s major means of transportation are
planes, small boats, and snowmachines. There are no roads linking the community to other parts of
the state. Boats are used for inter-community travel and subsistence activities, while ATVs and
snowmachines are commonly used in winter. The population of Ambler is 264 and 95% of the
community are Alaska Native (DCRA, 2014; Norris, Vines, and Hoeffel, 2012). The residents are
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mostly Kowagniut Iflupiat Eskimos, who lead a traditional subsistence way of life dependent on chum
salmon, freshwater fish, caribou, moose, bear, and berries.

Buckland is located on the west bank of the Buckland River, about 121 km (75 mi) southeast of
Kotzebue. Buckland’s primary means of transportation are plane, small boat, barge, and
snowmachine, since there are no roads outside of the community. Boats are used for travel to other
communities and for subsistence activities. The population of Buckland is 487 and 95% are Alaska
Native (DCRA, 2014; Norris, Vines, and Hoeffel, 2012). Subsistence activities are an important
component of the way of life, as residents depend on caribou, beluga whale, and seal for survival.

Deering is located on the Kotzebue Sound at the mouth of the Inmachuk River, 92 km (57 mi)
southwest of Kotzebue. It lies on a flat gravel spit 300 ft wide (91.4 m) and a 0.5 mi long (0.8 km).
Deering is accessible year-round by plane. Small boats, ATVs and snowmachines are used for local
travel, and winter trails are available to Buckland. The population of the community is 139 with 87%
Alaska Native (DCRA, 2014; Norris, Vines, and Hoeftel, 2012). For subsistence, residents rely
heavily on beluga whale, seal, fish, birds, moose, and rabbit.

Kiana is located at the junction of the Kobuk and Squirrel Rivers, 57 miles (92 km) east of Kotzebue.
Kiana is a traditional Ifiupiat Eskimo community dependent on a subsistence way of life. The major
means of transportation are plane, small boat, and snowmachine. Boats, ATVs and snowmachines are
used extensively for local travel and a road extends along the river for several miles along with a
network of old trading trails in the area. In winter, a road is usually plowed over the frozen Kobuk
River from Kotzebue to Noorvik, then on to Kiana. The population of the community is 406 with
90% Alaska Native (DCRA, 2014; Norris, Vines, and Hoeffel, 2012). Subsistence resources include
chum salmon, freshwater fish, waterfowl, caribou, moose, and berries.

Kivalina is at the tip of an 8 mi (13 km)-barrier island located between the Chukchi Sea and Kivalina
River. It lies 129 km (80 mi) northwest of Kotzebue. Kivalina is a traditional Ifiupiat Eskimo
community and subsistence activities, including whaling, provide most of the food. The major means
of transportation into the community are airplanes and small boats, and the Chukchi Sea is usually
ice-free and open to boat traffic from July 1 to the first of November. Small boats, ATVs and
snowmachines are used for local travel, but there are no roads that meet outer highways or any other
communities. However, there are several trails that follow nearby rivers, as well as marked
snowmachine trails that connect to other communities, including Kotzebue. The population is
currently about 402 with 96% Alaska Native (DCRA, 2014; Norris, Vines, and Hoeffel, 2012).
Kivalina has long been a stopping-off point for seasonal travelers between arctic coastal areas and
Kotzebue Sound communities. Due to severe erosion, the community has been planning to relocate to
a new site 7.5 miles (12 km) away. Kivalina’s economy is based primarily on yearly subsistence
harvest of whale, seal, fish, and caribou.

Kobuk is located on the right bank of the Kobuk River, 206 km (128 mi) northeast of Kotzebue.
Founded in 1899 as a supply point for mining activities in the Cosmos Hills to the north, Kobuk is the
smallest and most remote community in the Northwest Arctic Borough. Kobuk’s major means of
transportation are barge, plane, small boat, and snowmachine. Boats, ATVs, and snowmachines are
used for local travel along several trails following the river for year-round inter- community travel
and subsistence activities. There is also a 11 km (7 mi) ice road to Shungnak during the winter. The
population is currently about 159 with 89% Alaska Native (DCRA, 2014; Norris, Vines, and Hoeffel,
2012). Kobuk, an Ifiupiat Eskimo community, practices a traditional subsistence way of life and the
economy of Kobuk is closely tied to subsistence. Kobuk is dependent on fish, caribou, and moose
taken during subsistence harvests.

Kotzebue is located on a 3 mi-long (4.8 km) spit ranging in width from 1,100 to 3,600 feet (335-
1,097 m), located on the Baldwin Peninsula near the discharges of the Kobuk and Noatak Rivers. Due
to its location at the confluence of three river drainages, Kotzebue is the transfer point between ocean
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and inland water shipping and also the air transport center for the region. It is 428 km (266 mi) south
of Wainwright and 42 km (26 mi) above the Arctic Circle, and is the service and transportation center
for the eleven communities in the Northwest Arctic Borough. The site of Kotzebue, or Qikiktagruk
(as it is called in Ifiupiaq), has been occupied by Iiiupiat Eskimos for at least 9,000 years, and is
believed to be the oldest settlement in both North and South America. Air is the primary means of
transportation year-round, and the shipping season lasts 100 days, from early July to early October,
when Kotzebue Sound is ice-free. Due to river sediments deposited by the Noatak River four miles
(6.4 km) above Kotzebue, the harbor is shallow, requiring deep-draft vessels to anchor fifteen miles
(24 km) out, and cargo to be lightered to shore to be warehoused. There are 42 km (26 mi) of local
gravel roads, used by automobiles, ATVs, and motorcycles during the summer. Snowmachines are
preferred in winter for local transportation and in winter, the Kotzebue Sound and all rivers and lakes
freeze, allowing transportation via snowmachines and ATVs. The population of Kotzebue is 3,202
with 75% Alaska Native (DCRA, 2014; Norris, Vines, and Hoeffel, 2012). Subsistence activities are
an integral part of the residents’ way of life, and each summer they set up the North Tent City fish
camp, where the season’s catch is dried and smoked. As a regional economic center, Kotzebue offers
a mixture of private sector business and traditional subsistence activities found nowhere else in the
region. It is also a regional spot for the sale of arts and crafts. There is both commercial and
subsistence fishing for salmon, sheefish, and other seafood. Subsistence harvest resources include
beluga whales, seals, walrus, polar bear, fish, birds, caribou, moose, other terrestrial mammals, and
berries.

Noatak is located 88 km (55 mi) north of Kotzebue and 113 km (70 mi) north of the Arctic Circle. It
is located on the west bank of the Noatak River, one of the largest unspoiled rivers in the United
States. Noatak is the only settlement on the 400 mi-long (644 km) Noatak River. Noatak was
officially established as a fishing and hunting camp in the 19th century, but Iflupiat have inhabited the
area for several hundred years. The area’s rich subsistence resources enabled the camp to develop into
a permanent settlement. Noatak is primarily accessed by air, and locally, small boats, ATVs, and
snowmachines are used extensively for transportation. There are many historic trails along the Noatak
River for inter- community travel and subsistence purposes. The current population of Noatak is 562
with 95% Alaska Native (DCRA, 2014; Norris, Vines, and Hoeffel, 2012). Subsistence activities are
the central focus of the community culture and many families travel to fish camps at Sheshalik during
the summer. Noatak’s economy is based primarily on subsistence activities, with residents harvesting
beluga whale, seal, walrus, fish, birds, caribou, moose, other terrestrial mammals, and berries.

Noorvik is located on the right (south) bank of the Nazuruk Channel of the Kobuk River 76 km (47
mi) east of Kotzebue. The community is downriver from the 1.7-million acre (688 thousand (K) ha)
Kobuk Valley National Park and is one of the largest communities in the Northwest Arctic Borough.
Noorvik is accessible by plane, small boats and barges. There are no roads linking the community to
other areas of the state. Boats, ATVs and snowmachines are common means of transportation around
the community. In the winter a road is usually plowed over the frozen Kobuk River from Kotzebue to
Noorvik, then on to neighboring Kiana. The population of Noorvik is currently 641 with 89% Alaska
Native (DCRA, 2014; Norris, Vines, and Hoeffel, 2012). Subsistence is an important part of
Noorvik’s culture and economy. Several residents commercially fish in the Kotzebue Sound and
Kobuk River. Noorvik residents primarily harvest broad whitefish, rainbow smelt, birds, eggs,
caribou, moose, and other terrestrial mammals.

Selawik is located at the mouth of the Selawik River, about 113 km (70 mi) southeast of Kotzebue.
The community, known as Akuligaq in Ifiupiagq, is near the Selawik National Wildlife Refuge, a key
breeding and resting spot for migratory waterfowl. Selawik is accessible by plane and boat. The
community lies on the banks of the Selawik River, with bridges which link the different sections, and
boardwalks have been constructed for walking and driving around the community. Boats, ATVs, and
snowmachines are the main forms of local transportation. Winter snowmachine trails connect Selawik
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to Kotzebue and nearby communities. The population of Selawik is 872 with 86% Alaska Native
(DCRA, 2014; Norris, Vines, and Hoeffel, 2012). Selawik is active in traditional subsistence
harvesting and depends on fish, birds, eggs, caribou, moose, other terrestrial mammals, and berries.

Shungnak is located on the winding shoreline of the Kobuk River about 241 km (150 mi) east of
Kotzebue, and about 16 km (10 mi) downstream from the community of Kobuk. Shungnak is a
traditional Ifupiat Eskimo community based on a subsistence way of life and is accessible by plane,
barge or small boat in the summer and by plane and snowmobile in the winter. Small boats, ATVs,
snowmachines, and dog sleds are used for local travel and subsistence activities with old trails along
the river used for inter-community travel. The community has a population of 294, and 94% of which
are Alaska Native (DCRA, 2014; Norris, Vines, and Hoeffel, 2012). Shungnak residents subsist
mainly on fishing, hunting and trapping, and the community has an economically strong arts and
crafts industry where residents sell finely crafted baskets, masks, mukluks, parkas, hats, and mittens.
Subsistence resources residents rely on are fish, birds, eggs, caribou, moose, other terrestrial
mammals, and berries.

Bering Strait Communities

The Bering Strait region encompasses the majority of Alaska’s Seward Peninsula and the coastal
lands of eastern Norton Sound. This region is perhaps the most culturally diverse area in the state
with three Native languages spoken: Siberian Yup'ik, Central Yup'ik, and Ifupiaq. For centuries, the
land has provided a subsistence way of life for residents of the Bering Strait, Seward Peninsula, and
Norton Sound region which continues to be a central activity for residents today. The Bering Strait,
where communities discussed are located, is the westernmost point of the North American continent
and is 82 km (51 mi) wide at its narrowest point, between Cape Dezhnev, Chukchi Peninsula, Russia
and Cape Prince of Wales, Alaska. The Bering Strait Region has been the subject of scientific
speculation that humans migrated from Asia to North America across a land bridge located in this
region known as Beringia (Beck et al., 1999). Communities discussed here are located away from the
Leased Area but subsistence resources they rely on have a chance to be affected by oil and gas
activities which would occur in the Leased Area. Further, much of the vessel traffic and other
resources used in conducting Leased Area activities may pass through this region.

Wales is one of the oldest communities in the Bering Strait region. The Ifiupiat language name for
Wales is Kifiigin, named for the mountain that rises above it. The people of Wales refer to themselves
as Kigiataanaimiut, “the people of Kifigin.” In April, 1964, the community organized as a
municipality under the State of Alaska. One reason for the community’s success was its exceptional
access to marine mammals. The narrowing of the Bering Strait at Cape Prince of Wales concentrates
migrations of bowhead whale, seal, walrus and salmon. The population of Wales is 150 with 86%
Alaska Native (DCRA, 2014; Norris, Vines, and Hoeffel, 2012). Subsistence resources harvested in
this community are walrus, bearded and other seals, bowhead and beluga whales, fish, marine
invertebrates, birds, eggs, terrestrial mammals, plants and berries (Magdanz, Utermohle, and Wolfe,
2002).

Diomede is located on the west coast of Little Diomede Island in the Bering Strait, 217 km (135 mi)
northwest of Nome. It is only 4 km (2.5 mi) from Big Diomede Island, Russia, and the international
boundary lies between the two islands. Early Ifiupiat residents of the islands worked on the ice and
sea, and had a culture with elaborate whale hunting ceremonies and traded with both continents. The
1880 Census counted 40 people, all Ingalikmiut Eskimos, in the community of “Inalet.” Residents
have pursued relocating the community, due to the rocky slopes, harsh storms, lack of useable land
for housing construction, and inability to construct infrastructure. Transportation to Diomede by air is
limited to helicopter during the summer months (plane access is not possible because of steep slopes
and rocky terrain), while in the winter it is possible to land planes on the sea ice. Boat travel over the
28 miles (45 km) to Wales occurs periodically, sometimes by skin or aluminum boats, and can be
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very dangerous due to rapidly changing weather conditions and strong currents. The population of
Diomede is 119 with 92% Alaska Native (DCRA, 2014; Norris, Vines, and Hoeffel, 2012). As a
traditional Ingalikmiut Eskimo community, a subsistence way of life is of great importance, and
Diomede is almost entirely dependent on subsistence hunting in marine waters and on the mainland,
but is also a center of trade in walrus ivory (DCRA, 2014; Braund and Langdon, 2011). The
subsistence resources utilized for Diomede are bowhead and beluga whale, seal, walrus, fish, crab,
and polar bear. The people of Diomede hunt whales during the spring from open leads in the sea ice.
Alaska Natives come from inland to Diomede to hunt polar bears. Economically, Diomede utilizes
seal and walrus hides to make parkas, hats, mukluks, furs, and skins for trade.

Gambell is located on the northwest cape of St. Lawrence Island (which is privately owned by the
ANCSA corporations), 322 km (200 mi) southwest of Nome, in the Bering Sea. The city is 58 km (36
mi) from the Chukotka Peninsula, Siberia. St. Lawrence Island has been inhabited intermittently for
the past 2,000 years by Yup'ik Eskimos. In the 18th and 19th centuries, over 4,000 people inhabited
the island in 35 communities. In 1900, reindeer were introduced to the island for local use, and in
1903 a reindeer reservation was established. The isolation of Gambell has helped residents to
maintain their traditional St. Lawrence Yup'ik culture, their language, and their subsistence way of
life, which is based heavily on marine mammals. Gambell’s isolated location on an island with no
seaport results in heavy dependence upon air transport. Regular flights from Nome and charters from
Unalakleet are available for residents and non-residents who wish to travel there. The population of
Gambell is 722 with 96% Alaska Native (DCRA, 2014; Norris, Vines, and Hoeffel, 2012). In
Gambell, 80% of the diet comes from subsistence resources and is based on harvesting walrus,
bearded and other seals, whales, fish, birds, eggs, terrestrial mammals, plants and berries. Some
reindeer roam free on the island, but most harvesting occurs out of Savoonga. Residents of Gambell
and Savoonga are the southernmost subsistence bowhead whaling communities in Alaska, taking
bowhead, grey whales, and beluga (DCRA, 2014; Downs and Calloway, 2008). Walrus-hide boats are
still used to subsistence hunt for marine resources, and onshore, fox are trapped as a secondary source
of cash income. Gambell conducts some commercial fishing and creates handicrafts, such as ivory
carving, which contributes to their economy.

Savoonga, like Gambell, is located on St. Lawrence Island in the Bering Sea 263 km (164 mi) west
of Nome and is located 63 km (39 mi) southeast of Gambell. It is a traditional St. Lawrence Yup'ik
community with a subsistence way of life based on walrus and whale hunting. Savoonga is hailed as
the “Walrus Capital of the World.” The population of Savoonga is 718 and 95% of residents are
Alaska Native (DCRA, 2014; Norris, Vines, and Hoeffel, 2012). Savoonga residents harvest a wide
variety of subsistence resources and the most prevalent harvest, in terms of usable or edible pounds
harvested, are walrus and bearded and other seal. Subsistence hunters also harvest fish, migratory
birds, bird eggs and a diverse assortment of plants, berries and seaweeds. In 2010, 14 residents held
commercial fishing permits. Reindeer harvests also occur and like Gambell, fox are trapped as a
secondary source of income. Residents of Savoonga are known for their ivory carvings with materials
acquired from subsistence harvest resources.

Shishmaref, located 203 km (126 mi) north of Nome, 161 km (100 mi) southwest of Kotzebue, and
just north of Bering Strait, is located 8 km (5 mi) from mainland Alaska on Sarichef Island in the
Chukchi Sea. The community is surrounded by Bering Land Bridge National Preserve lands and is
part of the Beringian National Heritage Park. Shishmaref became a supply point for gold mining in
the region in 1900 due to its exceptional harbor. The community is subject to severe storm erosion,
with major storm events since 1997 causing the relocation of many homes and the National Guard
Armory. The population of the community is 589 with 94% Alaska Native (DCRA, 2014; Norris,
Vines, and Hoeffel, 2012). Community subsistence harvests depend on reliable access to fish,
walruses, seals, polar bears, and small game. Residents manage two reindeer herds and the reindeer
skins are locally tanned and meat is available to the community (ADCCED, 2014).
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Russian Chukotkan Communities

Russian communities are discussed here since they are home to a predominantly indigenous
inhabitant population who rely on subsistence resources. The region and its communities are located
away from the Leased Area but subsistence resources they rely on have a chance to be affected by oil
and gas activities which would occur in the Leased Area. They are discussed below due to their
strong cultural and subsistence resources needs and because the subsistence resources which migrate
through the area and would have a probability of passing through the Leased Area.

The Chukotka Autonomous Okrug or Chukotka is a Federal subject of Russia located in the Russian
Far East. The autonomous okrug's surface area is 737,700 km” (284,800 mi’). With its principal town
and administrative center located in Anadyr, Chukotka is bordered in the north by the Chukchi Sea
and the East Siberian Sea, in the east by the Bering Strait and the Bering Sea, and in the south by
Kamchatka Krai and Magadan Oblast. The Chukchi Peninsula projects eastward forming the Bering
Strait between Russia and Alaska, and encloses the north side of the Gulf of Anadyr. The peninsula's
easternmost point, Cape Dezhneyv, is also the easternmost point of mainland Russia. Chukotka can be
divided into three distinct areas: the northern Arctic desert, the central tundra, and the taiga in the
south. About half of its area is above the Arctic Circle. This region is culturally diverse with an ethnic
composition, according to the 2010 Census, of Russian 52.5%; Chukchi 26.7%; Ukrainian 6%; Yupik
3.2%; Even 2.9%; Chuvan 1.9%; Belarusians 0.96%; and Yukaghir 0.4% (Russian Federation, 2014).

The region includes the area of East Cape which extends 322 km (200 mi) west and includes the
coastal indigenous communities of Naukan (population 350); Uelen (population 678); Inchoun
(population 362); Chegitun (a seasonal subsistence camp); Enurmino (population 304); Neshkan
(population 628); Alyatki (a seasonal subsistence camp); Nutpel’men (population 155); and
Vankarem (184) (Russian Federation, 2014). Other coastal settlements westward from Vankarem are
Rigol (population unknown); Mys Shmidta (Cape Shmidt; population 717); Rypkarpyy (population
915); Polyarnyy (population unknown); Pil’gyn (population unknown); Leningradskii (population
835); Billings (Cape Billings; population 272); and Ushakovskoe (population 8) on Wrangel Island.
Historically, there were a number of indigenous settlements in the region from Vankarem north to
Cape Billings, and there has been a trend toward repopulating settlements (reoccupying seasonal
hunting and fishing camps) abandoned earlier due to forced relocation of residents by the Soviet
government into larger urban communities. Repopulation has been occurring out of necessity because
residents need to harvest natural food sources as subsidies from Moscow to support employment and
infrastructure have been disappearing. Of all the above named settlements, only Ushakovskoe is
known to still have clear functioning subsistence-harvest practices. Many names that still appear on
maps of the region are historical communities that no longer exist and, in some cases, they may be
small family camps where a few Native inhabitants live on a seasonal basis. Chukotka is mostly
roadless and air travel is the main mode of passenger transport. There are local permanent roads
between some settlements. In the winter laid roads are placed on the frozen rivers which connect
region settlements in a uniform network. Coastal shipping also takes place, but the ice situation is too
severe for at least half the year. The Native people of Chukotka depend on gray whale and bowhead
whale hunting for nutrition and as a source of cultural vitality. In the 2009 AMAP Assessment
Report, the traditional diet of the coastal residents differs from those residing more inland. Coastal
residents not only depend on whale harvests but also subsist on other marine mammals, fish, reindeer
meat from inland, other terrestrial mammals, and wild plants (AMAP, 2009).

3.3.2.2. Subsistence Resources and Practices

This section discusses subsistence harvest resources, harvest practices, and seasons of harvests in the
communities identified and discussed above, focusing primarily on shared resources and subsistence
practices of the permanent residents of the Arctic and Bering Sea coasts who are Alaska Natives. For
each of these communities surrounding the Chukchi Sea, along with communities on the Beaufort Sea
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and in the Bering Strait, subsistence activities are not only fundamental to cultural survival but
essential for community and individual health providing a diet that Alaska Natives view as healthier
than prepared foods (USDOIL, BOEMRE, 2011c, e, f). Subsistence is inextricably intertwined with
Alaska Native culture and is key to cultural identity. The harvest and consumption of wild resources
are only the most visible aspects of a complex set of behaviors and values that extend far beyond the
food quest. Kinship, sharing, and subsistence resource use behaviors (such as preparation, harvest,
processing, consumption, and celebration) are inseparable. Beyond dietary benefits, subsistence
resources provide materials for personal and family use, and the sharing of resources helps maintain
traditional family organization. Harvesting of subsistence sources may differ slightly from
community to community.

Many of the most important subsistence resources are found in or near the sea for many of these
communities, or utilized by extended family in more inland communities. The cultural value placed
on subsistence harvesting, whaling in particular, is found throughout the North Slope and in
northwestern Alaska. Subsistence has been described as the “organizing concept for the North Slope
Borough” (USDOI, BLM, 2002). The North Slope Borough has also been described as “the most
organized, strongest, and best-funded subsistence economy in Alaska” (USDOI, MMS, 2007a).
Within the North Slope Borough and Northwest Arctic Borough, both subsistence activities and wage
economic opportunities are highly developed and highly interdependent. Since money is needed to
purchase resources (such as rifles, ammunition, fuel, snowmachines, ATVs, boats, and motors) to
most effectively harvest resources, Native communities most active in subsistence activities tend to
also be very involved in the wage economy (USDOI, MMS, 2007a).

In general, subsistence foods consist of a wide range of resources that have substantial nutritional
benefits. In addition to health benefits, there are social and cultural benefits to subsistence food
harvesting and sharing (USDOI, MMS, 2007a). Marine mammals are culturally most important even
in communities where caribou or fish supply more meat. Bowhead whale meat is the most preferred
meat by taste and seal oil is a necessary addition to meals as well (USDOI, MMS, 2007a).
Subsistence species supply more than meat. Skins and furs go into the production of clothing and
paddled skin boats (umiat). Bone, baleen, and ivory provide raw materials for handicrafts.

The subsistence harvest plays an important role in all Alaska Native communities of the North Slope
and northwest Alaska. However, each community has its unique harvest pattern and preferences.
Tables 3-14 — 3-19 provide information on all subsistence resources harvested by residents from NSB
communities, NWAB communities, Bering Strait communities, and includes the best available
information on Native communities in the Russian Chukotka Autonomous Okrug. Even though these
tables identify all resources used by the communities, only the most utilized, important resources are
discussed in the narrative.

Subsistence harvesting follows a seasonal pattern constrained by changes in climate and by the
migration patterns of whales, fishes, birds, and terrestrial mammals such as caribou. However,
subsistence activities may occur year-round in these communities, with seasonal emphases on a
particular resource. For ease to the reader, a generalized seasonal scale is being used in this discussion
depicting that even though harvesting occurs year-round, it will be divided into the following seasons
separated by the months which are in each season respectively (Jorgensen, 1990):

e Spring: April- May
e Summer: June—August
e Fall: September— October

e Winter: November— March

A recent study of subsistence harvesting patterns in Beaufort Sea communities suggests that
subsistence marine harvesting can occur anywhere along the coast, but tends to be concentrated in
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areas directly offshore from the communities and regularly used whaling camps, such as Cross Island,
where the community of Nuigsut stages its fall bowhead hunt (Galginaitis, 2013; Braund, 2010).
Most harvesting occurs within 40 km (25 mi) of shore, but rarely extends much past that distance
unless necessity warrants it or if conditions of ice and sea allow farther travel. Preference is given to
locations where returning harvesters do not have to fight against the currents to bring their harvest
home (Braund, 2010).

Hunters from Ifiupiat communities and whaling crew members may come from both coastal and
inland communities. Bowhead whales, a key harvest species for these communities, are harvested
during both the spring and fall in Barrow and Wainwright, and during the spring migration in Point
Hope and Point Lay. Nuigsut and Kaktovik only harvest bowhead whale in the fall (Galginaitis, 2013;
Braund, 2013; Braund, 2010). See Table 3-14 for a typical breakdown of international bowhead
quotas.

Table 3-14. Arctic Community Bowhead Quotas for 2014.

Community Region Quota Winter Spring Summer Fall
Barrow North Slope Borough 25 X X
Gambell Bering Straits 8 X X
Kaktovik North Slope Borough 3 X
Kivalina NWAB 4 X
Little Diomede |Bering Straits 2 X
Nuigsut North Slope Borough 4 X
Point Hope North Slope Borough 10 X
Point Lay North Slope Borough 2 X
Savoonga Bering Straits 8 X X
Wainwright North Slope Borough 7 X X
Wales Bering Straits 2 X

Most Western Arctic Stock bowheads migrate annually from wintering areas in the northern Bering
Sea on the Bering Shelf north of Navarin Canyon through the Chukchi Sea. Most calving occurs in
the spring to summer in the Beaufort Sea and Amundsen Gulf in Canada’s Northwest Territories
(Quakenbush, Small, and Citta, 2010). Some animals remain in the eastern Chukchi and western
Beaufort Seas during the summer. In September to mid-October, bowheads head west out of the
Beaufort Sea into the Chukchi Sea, often resting and feeding in Camden Bay (Galginaitis, 2013;
Quakenbush and Huntington, 2010). See the Marine Mammal Section 3.2.4 for a more detailed
discussion of biological behaviors. This migration pattern takes whales past whaling communities on
islands in the Bering Sea, along the coast of the Northwest Arctic Borough, and along the shore of the
North Slope Borough.

Many studies, such as Galginaitis (2013) and Braund (2013), have utilized Geographic Information
Systems (GIS) to identify locations of subsistence resource siting and/or harvest and to identify
overlap in use of subsistence areas. GIS tracking was coupled in much of the current research used in
this analysis with surveys, asking individual hunters about their own preference in use areas and
distances they traveled to obtain resources.

North Slope Borough Community
Barrow

Barrow is situated where both marine and terrestrial mammals are readily available. Hunters target
bowhead whale, ringed and bearded seal, and walrus as they migrate north along the Chukchi Sea.
Barrow also harvests bowheads in the fall as they return south. Residents harvest fish such as broad
whitefish, Arctic grayling, tomcod, and burbot in local rivers and lakes of Elson lagoon. Birds such as
loon, eider ducks, geese, and ptarmigan are harvested, along with eggs. Caribou is commonly
harvested along with other terrestrial mammals such as moose, other furbearing animals, and berries
(Braund, 2010).
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Marine Mammals

Bowhead whales (agvig) are commonly harvested during spring and fall hunts. These are the most
prized subsistence resource and are central to Ifiupiat culture and the well-being of the community.
Hunters are organized into whaling crews, usually composed of a captain and about 5 - 15 hunters.
Community members and Whaling Captains’ wives also play a big role in success of the community
harvests. There were approximately 55 registered crews in Barrow in 2012 (Kishigami, 2013; Braund,
2010). Bowhead whales are taken east as far as Smith Bay and as far as Skull Cliff west on the
Chukchi Sea. Bowhead whale harvest areas are up to 32 km (20 mi) offshore between the Walakpa
River to the west and Cooper Island to the east and off the coast near Wainwright in the past 10 years
(Braund, 2010, Map 10). Whaling crews use boats and snowmachines to access bowhead whale
hunting areas. Whaling crews travel in hand paddled umiat to open leads during the spring and
power-driven aluminum boats to hunt in open water during the fall (Braund, 2010). Spring whale
hunting usually occurs in April and May, though it can occur later, and may vary yearly depending on
the location of the open lead. Braund (2010), in interviews with hunters, observed that the spring lead
has been closer to shore in recent years with distances hunters had to go out ranging between 26 km
to 0.40 km (16 mi to 0.25 mi). Fall hunting usually occurs during September and October and
depends on various factors including the location of migrating whales. Braund (2010) noted that one
season, hunters traveled east to Cape Simpson due to an ongoing seismic project and diversion of
migrating whales. The primary location of the fall hunt is 35 km (22 mi) north of Barrow. Other
locations for the fall hunt are to the east and northeast of Barrow. During fall, no hunting is reported
near Wainwright. Bowhead whale hunting areas in fall vary yearly due to migration patterns, weather,
and ice conditions, but most residents prefer to harvest closer to the community for safety reasons and
to ensure that the whale meat will not be spoiled (Braund, 2010). Fall harvests are usually day trips
whereas spring harvests occur over extended periods.

For the purposes of discussion related to bowhead whales, a differentiation of strikes versus landing
as defined in 50 CFR Sect. 230.2 will be utilized. Striking a whale does not necessarily mean landing
the whale, thus having a successful harvest season. These terms are as follows:

o Strike means hitting a whale with a harpoon, lance, or explosive device.

¢ Landing means bringing a whale or any parts thereof onto the ice or land in the course of
whaling operations.

In terms of total weight of harvested animals, bowhead whales typically dominate the harvest at
Barrow. Whales are harvested in spring and fall with a quota of 25 bowhead whale strikes for the year
(AEWC, 2014). Whales landed since the 2011 SEIS have been (Suydam and George, 2013, 2012):

e 2012- 24 Total (Spring: April=9, May=5; Fall: October=10) Barrow also landed 5 beluga
whales in the summer of 2012 (Suydam and George, 2012)

e 2013 -22 Total (Spring: June=1, July=1; Fall: September=18, October=2)

Seals are harvested by Barrow residents, and bearded seal (ugruk) is the most important seal resource
harvested, providing not only meat and seal oil for consumption, but also components for the building
of umiat used for spring whaling. Bearded seal are hunted east as far as Prudhoe Bay and as far west
as Wainwright. Some hunts for bearded seal have occurred as far offshore as 24-32 km (15-20 mi)
from the point near Skull Cliff. Bearded seal hunting occurs primarily between June and August, with
July being the peak month for harvest; however, bearded seal has been reported as taken year round,
and access to the hunting areas is primarily by boat. Ringed seal (natchiq) is also harvested for meat
and oil, but to a lesser extent than bearded seal. Ringed seal harvest areas are similar to bearded seal
areas, and access to the hunting areas is primarily by boat or snowmachine. It has been reported that
some hunters have traveled 35 miles (56 km) north of Barrow Point to harvest ringed seal. Nunavak
Bay, southwest of Barrow on the Chukchi Sea, is identified as a favored ringed seal hunting area
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(Braund, 2010). Hunting for ringed seal peaks June through August but ringed seals are harvested
year round and access to hunting areas is primarily by boat or snowmachine.

Walrus (aivig) hunting generally occurs while looking for bearded seal near the icepack during the
summer. For Barrow, walrus hunting areas are similar to bearded seal areas but extend farther from
shore and farther west beyond Wainwright. Braund (2010) found that some residents have traveled
40-48 km (25-30 mi) and as far as 64-113 km (40-70 mi) to get a walrus. The primary harvest months
for walrus are June through September with the most active month of harvest being July. Walrus may
be taken year-round and hunting areas are accessed by boat or snowmachine.

Terrestrial Mammals

Caribou (futtu) are commonly harvested year-round and have been taken as far east as Dease Inlet to
Prudhoe Bay and as far west as Skull Cliff and Peard Bay to Icy Cape on the Chukchi Sea coast.
Summer and fall hunting occurs either along the coast, along local rivers, or overland as far as the
Inaru River. Peak hunting for caribou is July through September and occurs by boat in summer and
fall along the coast and inland along various rivers. In the winter, caribou are taken as needed.
Caribou are least likely to be taken in April and May (Braund, 2010).

Moose (tuttuvak) are considered rare in the Barrow area and the preference by residents is for caribou.
Many hunters hunt moose only when they present themselves while hunters are looking for other
resources (Braund, 2010). Moose are more commonly harvested by non-Ifiupiat residents of Barrow.
(Braund, 2010; Map 12) Two separate moose hunting seasons are identified in February to April and
August to September and access to hunting areas is by boat or snowmachine.

Wolf (amaguq) and wolverine (gavvik) hunting is less common that other subsistence pursuits
because it generally requires long-distance travel during cold winter months. Harvest areas extend as
far west as Point Lay and east past the Kuparuk River. Harvest areas for wolf and wolverine are
similar to those of caribou, and hunters have reported that they often do not encounter them until they
are south of the community, near Atqasuk (Braund, 2010, Maps 35-36). Wolf and wolverine are
hunted from October through June with February and March being preferred hunting months. Since
the majority of these hunts occur in winter, access is primarily by snowmachine.

Fish

Arctic Cisco (qaaktaq) are available in limited supply near Barrow and only in certain locations.
Some residents travel to the Nuigsut area to harvest them. Near Barrow, harvest of Arctic Cisco
occurs primarily in Kuyanak Bay and some are harvested incidentally by nets in Elson Lagoon and
toward the mouth of the Inaru, Meade, and Chipp Rivers. Inland, harvesting occurs near the Usuktuk
River near Atqasuk and near Teshekpuk Lake. Arctic Cisco are best harvested right after freeze-up
and harvests occur in all months except January and April with the greatest harvest period from July
to November.

Arctic char/Dolly Varden (paikluk/igalukpik) are harvested near Barrow in Elson Lagoon and near the
Inaru, Mead, and Chipp Rivers of Dease Inlet. Arctic char/Dolly Varden have also been harvested by
Barrow residents near Peard Bay and the Kugrua Rivers adjacent to the Leased Area. Most harvest
occurs in July and August but these fish have been harvested as early as May and as late as December
and access to the use areas is by boat and snowmachine.

Broad whitefish (aanaakliq) harvesting is a common activity among Barrow residents and provides a
substantial amount of their annual harvests in comparison to other fish resources (Braund, 2010).
These fish are harvested are as far east as the Colville River. There is also fishing south of the
community in Lake Sungovoakm, Walakpa Bay and Peard Bay on the Chukchi Sea. Braund (2010)
cited a resident who observed that broad whitefish on the Inaru River, near Dease Inlet, had been
scarce for some years since seismic testing, but noted that these fish are making a comeback in the
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drainage. The majority of harvesting of broad whitefish occurs July through October. Unlike Arctic
Cisco, broad whitefish are best harvested “right before freeze-up” and some harvesting does occur in
other months (Braund, 2010). Boats and snowmachines are used most often to access harvest areas.

Burbot (tittaalig) are usually caught incidentally in nets during other subsistence pursuits or when
residents ice fish in winter months. Many of the burbot harvested by Barrow residents are given to
community elders, friends, or family (Braund, 2010). Burbot areas are similar to the broad whitefish
areas listed above. Burbot is harvested year round with the highest numbers harvested from June
through November. Snowmachines and boats are used to access harvest areas.

Birds

Geese are hunted by most residents and include white fronted geese (niglig), Canada geese
(igsragutilik), brants (niglifigaq), and snow geese (kanuk). Geese are customarily shared by whaling
crews at the Nalukataq festival. Harvesting occurs as far east as Teshekpuk Lake and south past
Walapka bay, Peard Bay, and past Wainwright (Braund, 2010). Harvest of geese usually occurs in
May. This is the main goose hunting time after the spring bowhead whale hunt. Harvest can occur in
April and again June through October. Snowmachines are the primary access to hunting use areas.

Eiders are hunted on the ice when the lead is closed so whaling efforts are not disrupted. Hunting for
both king (ginalik) and common (amauligruak) eiders generally occurs in spring and summer and can
occur in tandem with bowhead whale hunting. Hunts occur offshore between north of Barrow at a
location called Pigniq, and in the Chukchi Sea near Peard Bay to the Tapkaluk Islands, near
Wainwright, and on the Inaru and Meade Rivers. Hunting for eider occurs throughout the spring,
summer and fall, with the highest number of harvests in May and August. Braund (2010) identified
that based on community reports, no eiders are taken December through March. Most harvest areas
are accessed by snowmachine and boat.

Wainwright

Wainwright is one of the communities situated closest to the Leased Area, and its residents harvest
both marine and terrestrial mammals. In 2012, the most productive harvest year in recent memory,
hunters targeted bearded seal, walrus, and beluga whale most frequently. In the same year, most
harvests occurred during June and July, with other harvests occurring in April and May (Braund,
2013). Residents harvest other marine and terrestrial subsistence resources such as bearded, ringed,
and spotted seal, fish, waterfowl, and caribou. In 2012, Wainwright harvested one brown bear.
Wainwright had a quota of 7 whale strikes from the International Whaling Commission (IWC) block
quota 2008-2012 (NSB, 2014a). In 2012, spring whaling for bowhead began in April and May with
no fall bowhead hunt conducted. In 2013, no spring hunt occurred; only a fall bowhead whale hunt
was conducted (Suydam and George, 2013).

Marine Mammals

Bearded seals are identified as the most harvested resource, providing meat and oil for consumption.
Ringed and spotted seal (Qasigiaq) are also harvested for meat and oil, but to a lesser extent than
bearded seal. Bearded seal are hunted from Icy cape in the south to Peard and Kugrua Bays in the
north. Some hunts for seal have occurred as far offshore as 59 km (37 mi) offshore from Wainwright
(Braund, 2013). Bearded seal hunting primarily occurs between June and August with July being the
peak month for harvest. Ringed seal harvest areas are similar to bearded seal areas and the months of
harvest are June through August.

Beluga whales (Quilaluagagq) are harvested primarily in July by the community and these harvests
can vary from year to year based on varying conditions. In 2012, 34 beluga whales were reported
harvested. This number was up from 2011 where 10 were harvested and 2010 where 11 were
harvested (Goodwin, 2011, 2012, 2013). Most of the beluga hunting occurs at the entrance to
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Wainwright Inlet where the shallow water allows hunters to herd the whales into the area and to
collect those harvested. This harvest is rapid and intensive, with all belugas taken from 2010-2012 in
July (Braund, 2013).

Bowhead wales are commonly harvested during spring and fall hunts. Harvesting of bowhead is
concentrated north and east of the community and extends from Point Franklin in the north and
southwest toward Pingorarok Pass. In 2010, the average distance traveled offshore to hunt bowhead
whale was reported to be just over 49 km (30 mi) with distances of up to approximately 64 km (40
mi) reported (Braund, 2013). Spring whale hunting usually occurs in April and May, and in 2012 and
2013, Wainwright harvested 4 and 0 bowhead whales respectively (Suydam and George, 2012, 2013).
In 2012, the spring leads closed in mid-April and remained closed through June due to wind
conditions. The primary months of harvest for bowhead whales for Wainwright are April and May
with the focus on other resources such as bearded seal, walrus, and ringed seal beginning in June.
Wainwright successfully harvested its first fall bowhead whale in approximately 70 years in 2010 and
harvested another fall bowhead in 2011. In 2013, fall whaling occurred during September and
October, with three whales harvested.

Walrus hunting generally occurs along the coast a few miles south of the Kuk River and north to a
location 10 miles (16 km) west of Point Franklin. Walrus hunts usually occur no more than 16-32 km
(10-20 mi) offshore (Braund, 2013). The primary harvest months for walrus are June through July
with some harvesting through September.

Wainwright harvests polar bear which are managed by the Alaska Nanuuq Commission (ANC), local
communities, and the USFWS. In June 2010, the Commission agreed to a joint quota of 58 polar
bears, of which no more than 19 will be females, to be split evenly between the U.S. and Russia. In
early 2013, the harvest limit was to take effect when a new management system was in place allowing
Alaska the quota of 29 bears (the U.S. share of the total quota for the population). Polar bears are
harvested every month except June with the majority of harvest occurring October through January
(USFWS, 2009).

Terrestrial Mammals

Caribou are commonly harvested inland along the rivers with some coastal hunting in the summer.
Coastal caribou are hunted from Kasegaluk Lagoon to approximately 32 km (20 mi) northeast of
Wainwright (Braund, 2013). When harvesting caribou, hunters travel no more than 3 km (2 mi) from
the coast. Hunting for caribou occurs July through September.

Fish

Salmon are the primary fish taken and harvesting occurs in Wainwright Inlet, while hunting for
bearded seal. Coastal fish are harvested in smaller quantities than freshwater fish, but residents do
harvest rainbow smelt, the main coastal fish harvested during winter months.

Birds

Waterfowl are hunted by most residents and include brants, king and common eiders, and ducks.
Wainwright residents harvest waterfowl close to shore, usually no more than 16 km (10 mi), and
harvesting occurs from April through July from Akoliakatat Pass south to Point Franklin in the north.

Point Lay

Point Lay is the next community situated closest to the Leased Area and its residents harvest both
marine and terrestrial mammals. In 2012, the most targeted marine mammal subsistence resources
were bearded seal and beluga whale. Other targeted resources for Point Lay in 2012 were caribou,
salmon, eiders, and eggs. In the same year, most harvests occurred during June through August. In
2011 and 2012, most offshore hunts occurred no more than 32 km (20 mi) offshore in the Chukchi
Sea. Point Lay had a quota of two whales from the IWC block quota 2008-2012 (NSB, 2014a) and in
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2012, spring whaling for bowhead was in April with only one bowhead whale landed. No whales
were landed in Point Lay during the 2013 whaling season (Suydam and George, 2013).

Marine Mammals

Bearded seals are identified as the most harvested resource, and provide meat and oil for
consumption. Ringed and spotted seal are also harvested but to a lesser extent than bearded seal. Seals
are hunted from Omalik Lagoon in the south; the northern hunting areas vary and extend as far north
as Wainwright, and have occurred as far offshore as 24 km (15 mi) (Braund, 2013). Seal hunting
primarily occurs between April and August.

Beluga whales are harvested in June and July by the community, but harvests can vary from year to
year based on conditions. Similar to Wainwright, beluga hunting is a community event for Point Lay.
Scouts stay close to the coastline looking for whales and when a pod is located, hunters herd the pod
through Five-mile or Eleven-mile Pass and into the shallow waters of Kasegaluk Lagoon directly in
front of Point Lay for harvesting (Braund, 2013). The annual beluga hunt occurs in June or July. In
2012, 14 beluga whales were reported harvested. This number was down from 2011 where 23 beluga
were harvested and 2010 where 22 were harvested (Goodwin, 2011, 2012, 2013).

In 2008, Point Lay became the 11™ Alaska whaling community to resume traditional bowhead
whaling and landed its first bowhead in over 70 years in 2009 (Suydam et al., 2009). In 2009, Point
Lay attempted to conduct a fall hunt but only had success in the 2009 spring hunt. In 2009, Point Lay
had a IWC/AEWC quota of one bowhead per year which was increased to two in 2014. If they
harvest a bowhead whale in spring, they do not attempt to harvest again in fall. Bowhead wales are
commonly harvested by Point Lay during spring hunts occurring in April and May. Harvesting of
bowhead whales occurs north of Utukok Pass and directly off of Point Lay and Cully Inlet in leads at
a distance of 16-32 km (10-20 mi) offshore (Braund, 2013). In 2012 and 2013, Point Lay harvested
one and zero spring bowhead whales respectively (Suydam and George, 2012, 2013). Again, this was
due to the spring leads closing in mid-April due to wind conditions.

Walrus hunting generally occurs within Kasegaluk Lagoon and north to Icy Cape. Walrus hunts
usually occur nearshore, primarily during the month of June (Braund, 2013). In 2012, three walrus
were harvested.

Terrestrial Mammals

Caribou are commonly harvested along the coast with in Kasegaluk Lagoon and north to Icy Cape
during the months of June through October. The peak harvests occur in July and August. Point Lay
hunters also harvest caribou inland and in 2012, 36 caribou were harvested, up from 19 and 2 in 2011
and 2010 respectively.

Fish

Residents of Point Lay primarily subsistence fish for salmon, flounder, herring/smelt, and trout.
Fishing occurs south from Point Lay to Naokok Pass and occurs in conjunction with berry picking
during July and August.

Birds

Waterfowl are hunted by most residents, primarily from April through June. Harvest of waterfowl by
Point Lay is in an area 16-32 km (10-20 mi) offshore from Naokok Pass south to just offshore from
Point Lay. Eggs are gathered from June through July and according to Braund (2013; Map 76),
residents travel offshore to gather eggs at a distance of up to over 32 km (20 mi).
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Point Hope

Point Hope is located at the south portion of the Leased Area and just north of Kivalina and Cape
Stebbings. Marine mammal harvests for this community can be quite variable due to ice and weather
conditions. Point Hope also harvests fish, birds, eggs, terrestrial mammals, and berries.

Marine Mammals

Point Hope conducts whale hunting activities in spring for both bowhead and beluga whales between
April and May. Point Hope has a IWC/AWEC quota of 10 bowhead whales annually (AEWC, 2014).
In spring of 2012, Point Hope harvested five bowhead whales during the spring hunt, and in 2013 the
community harvested six bowhead whales (Suydam et al., 2012; Suydam and George, 2013). Point
Hope also harvests other marine mammals including beluga whales, bearded seals, and walrus.
Hunting for bearded seal and ringed seal occurs from June through July, and some ringed seal hunting
has occurred during September and October (Fuller and George, 1999). Walrus hunting occurs during
June and July for the Point Hope community.

Point Hope also harvests polar bear in every month except June and harvests usually occur after
December, with the highest harvests in January. More recently, more bears have been harvested in
October-December (USFWS, 2010). Like Wainwright, these harvests are covered under the U.S. —
Russian Agreement setting a shared quota for harvests.

Terrestrial mammals

Terrestrial mammals are also harvested, with caribou being the primary species harvested. Caribou
from the WAH are seasonally available and tend to move into the eastern boundary of Point Hope
hunting area in July, and are primarily hunted from July through December. Other terrestrial
mammals hunted are moose, Dall sheep, and arctic fox.

Fish

Marine and freshwater fishes are also an important resource in Point Hope, particularly arctic cod,
arctic grayling, Dolly Varden, trout, salmon, whitefish, and smelt. Fishing occurs primarily in July
and August but fish can be harvested year-round. Fishing activities have been divided offshore into a
summer open water fishery for salmon and trout and an autumn/winter under-ice fishery for grayling
and cod (Fuller and George, 1999).

Birds

The most important bird resources to Point Hope are king and common eiders, snow geese, brant,
greater white-fronted geese, and willow ptarmigan. Snowy owls are also regularly harvested at Point
Hope and Murre eggs are gathered at Cape Thompson, southeast of Point Hope, or at Cape Lisburne,
northeast of the community during July along with hunting for waterfowl.

Atqasuk

Atqasuk is located inland from the Chukchi Sea, east of Wainwright and south of Barrow. This
community practices traditional subsistence harvests onshore, and the area surrounding the
community is rich in caribou, other terrestrial mammals, fish, waterfowl, and berries. A few hunters
access areas of the Chukchi and Beaufort Sea coasts for seals and other marine resources. While
residents consume a wide variety of marine resources, only a small portion of those are acquired on
coastal hunting trips initiated in Atqasuk. Most are acquired on coastal hunting trips initiated in
Barrow or Wainwright. Some Atqasuk hunters are members of Barrow whaling crews and return to
Atqasuk from successful whale hunts with shares of bowhead whale for the community (USDOI,
BLM, 2012). Atqasuk subsistence harvesters rely on a diversity of seasonally abundant resources in
the area. However, December and January are generally not productive months for subsistence
pursuits because of winter weather and darkness. Hunters seeking furbearing terrestrial mammals
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travel substantial distances from the community to harvest wolves, foxes, and wolverines, with peak
harvests January through March (depending on snow conditions). Residents harvest fish from June
through November, with the highest harvest months being August through October. Residents may
also begin fishing under the ice on the Meade River, its tributaries, and any lakes that do not freeze
completely (USDOI, BLM, 2012). Atqasuk is similar to Barrow and Nuiqsut in that residents harvest
caribou, moose, bear, furbearers, fish, birds and eggs, and berries.

Terrestrial Mammals

Caribou is the most important subsistence resource, by weight, harvested by Atgasuk residents. A
subsistence harvest survey conducted by the North Slope Borough Department of Wildlife
Management, covering the period from July 1994 to June 1995, noted 187 reported caribou harvested
by Atqgasuk hunters (Hepa, Brower, and Bates, 1997). In a July 1996—June 1997 survey, an estimated
398 caribou were harvested (Bacon et al. 2009). Caribou are hunted in two seasons from August
through November and again February through May from hunting camps along the Meade, Inaru,
Topaguruk, and Chipp river drainages (which are also used for fishing) and these areas are accessed
by boat, snowmachine and on foot (USDOI, BLM, 2012).

Furbearer hunting is generally incidental to caribou hunting and involves considerable travel over a
widespread area by snowmachine (USDOI, BLM, 2012). Hunting of furbearers occurs most
frequently between January through March and less frequently in April, November, and December.

Fish

Fish is a preferred food in Atqasuk and it is the second most important resource in quantity harvested
(USDOI, BLM, 2012; ACI, Courtnage, and SRB&A, 1984). Humpback whitefish, least cisco, broad
whitefish, burbot, grayling, and chum salmon are usually harvested in the summer through fall and in
winter. Narvaqpak (southeast of Atqasuk) is a popular fishing area (NSB, 1998). Most fishing occurs
along the Meade River, only a few miles from the community; however, fish are also pursued in most
rivers, streams, and deeper lakes of the region. Fish camps are located on two nearby rivers, the
Usuktuk and the Nigisaktuvik, and downstream on the Meade River, near the Okpiksak River (Craig,
1987).

Birds

Atqasuk residents harvest migratory birds, especially white-fronted geese, from late April through
June when they begin to appear along rivers, lakes and the tundra, following the snowline north
(NSB, 1998). Hunters also harvest ptarmigan and from late August through September; other
waterfowl are hunted in June and July along the major rivers (e.g., Meade River and its tributaries),
and on numerous lakes and ponds. Waterfowl eggs are gathered in the immediate vicinity of the
community for a short period in June, and generally are gathered within 50 miles (80 km) of the
community (USDOI, BLM, 2012). Atqasuk conducts some harvests of birds year-round. A
subsistence harvest survey conducted by the North Slope Borough Department of Wildlife
Management reported that bird harvests by Atqasuk hunters represented 3% of the total subsistence
harvest in edible pounds (Hepa, Brower, and Bates, 1997).

Nuiqsut

Nuigsut is located on the western shore of the Colville River, along the Nigliq Channel,
approximately 17 miles (27 km) upriver from the Beaufort Sea. This community is part of the
discussion since it shares resources which migrate through the Leased Area or adjacent areas. These
migratory subsistence resources, such as bowhead whale, seals, caribou, Arctic Cisco and geese,
comprise a large part of the subsistence diet in this community. Nuiqsut residents hunt a variety of
both marine and terrestrial resources which include fish, birds, eggs, moose, other terrestrial
mammals, and berries. For fall whale hunts, this community, in 1986, developed the Oil/Whalers
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Agreement, a cooperative agreement which is a mechanism for avoiding conflict between the oil
industry and whalers. The primary mechanism for conflict avoidance is through a communications
system along with a method for dispute resolution (Galginaitis, 2013). Primary months of whale
hunting occur during August through October with peak harvests occurring in September (Braund,
2010). In fall 2012, Nuigsut landed four bowhead whales, and has a quota of four whale strikes from
the IWC block quota 2008-2012 (NSB, 2014a). In fall 2013, Nuigsut landed four bowhead whales
during the season, fulfilling their annual quota for a second year (Suydam and George, 2013).

Marine Mammals

Bowhead whales are commonly harvested during fall hunts which occur August through October.
Harvesting of bowhead is concentrated at Cross Island and has, since 1982, been occurring earlier
each season (Galginaitis, 2013). During the years 2007-2012, the farthest distance traveled from
Cross Island was 21.4 km (13.3 mi) to obtain whale strikes. Historically, whale hunters have traveled
as far offshore as 80 km (50 mi) to hunt or scout and recently (between 2007-2012), the distance
traveled offshore to hunt/strike bowhead whale has decreased and was reported to be 18.3 km (11.4
mi) (Braund, 2010; Galginaitis, 2013). During the 2012 and 2013 season, Nuigsut landed four
bowhead whales each season in September (Suydam and George, 2012, 2013).

Ringed and bearded seals are identified as the most harvested resources, and residents of Nuigsut
have stated they have an equal subsistence preference for both species, describing seal hunting as an
enjoyable summer activity (Braund, 2010). Ringed seal are harvested from Cape Halkett to Camden
Bay, and offshore 32-40 km (20-25 mi) from the Colville River Delta between Atigaru Point and
Thetis Island. A few hunters have reported traveling offshore up to 64 km (40 mi) to harvest ringed
seal (Braund, 2010). Ringed seals are usually harvested by boat or snowmachine during May through
October with the most harvests occurring in July. Bearded seals are harvested generally in the same
areas as ringed seal. Bearded seal hunting primarily occurs May through October with July being the
peak month for harvest. Bearded seal harvest occurs in the open ocean by boat, primarily outside the
mouth of the Colville River.

Nuigsut residents rarely see walrus close enough to the community to hunt them. Walrus have been
seen near Cross Island but are not usually hunted because the focus is on whaling and the noise made
firing the weapons could frighten whales further out to sea (Braund, 2010).

Terrestrial Mammals

Caribou are an important terrestrial subsistence resource in Nuiqsut, providing a substantial amount
of subsistence food for residents each year (Braund, 2010). Nuigsut commonly hunts caribou from the
Beaufort Sea coast south to the foothills of the Brooks Range and from the Sagavanirkok River and
Prudhoe Bay to Barrow and Atqasuk. Hunting for caribou occurs throughout the year, with June
through September being primary harvest months. Residents utilize boats along the Colville River
and along the Beaufort Sea coast to hunt (Braund, 2010).

Moose harvest for Nuiqsut, unlike Barrow and Kaktovik, occur on a regular basis. Moose are
generally more available in the area, and hunting occurs primarily along the Colville River south of
the community, along Fish Creek and the Itkillik River by boat. Hunts occur in August and
September (Braund, 2010).

Fish

Fish harvested by Nuigsut are Arctic cisco, Arctic char/Dolly Varden, broad whitefish, and burbot.
Fishing occurs in, but is not limited to, the Colville River Delta, along the Colville River to Sentinel
Hill, the mouth of the Chandler River, and in various inland lakes. Fish are harvested year-round with
primary months for Arctic Cisco (October-November), Arctic Char/Dolly Varden (August-
September), broad whitefish (June — August), and Burbot (December — February).
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Birds

Waterfowl are hunted by most residents and the primary species hunted are white-fronted geese
(niglig), followed by Canada geese (israggutilik), brants, and snow geese. Harvest of geese is close to
shore, along the Colville River and its tributaries. King and common eider are hunted, often while
hunters are harvesting seal. Eider hunting has been reported as far offshore as 64 km (40 mi) directly
north of the Nigliq Channel (Braund, 2010). Harvest months for geese are April through June with
most harvests in May. Harvest months for eider are May through September with the highest number
of harvests in July.

Kaktovik

Kaktovik is located on Barter Island just off the Beaufort Sea coast and is approximately 145 km (90
mi) west of the Canadian border and north of the ANWR. Like Nuigsut, subsistence hunting, fishing,
and whaling play a major role in the cultural way of life and economy of this community. Subsistence
hunting is a vital part of life for the people of Kaktovik and due to the cultural and nutritional
importance of these resources, this community is part of the discussion since many resources
Kaktovik utilizes may migrate through the Leased Area and adjacent areas. Both marine and
terrestrial animals are hunted. The most important subsistence marine mammals hunted are whales,
seal, and walrus. Kaktovik practices shore-based whaling for bowhead whales in the fall. Primary
terrestrial mammals hunted are caribou and sometimes moose.

Marine Mammals

Bowhead whales are commonly harvested during fall hunts with hunters traveling great distances to
harvest them (Braund, 2010). Kaktovik whale hunters travel up to 80 km (50 mi) in search of whales
between Camden Bay and Nuvagapak Lagoon east of the community. However, most hunters
reported staying within 24-48 km (15-30 mi) of shore which ensures landed whales can be towed
safely to shore with little meat spoilage (Braund, 2010). Whaling crews use aluminum boats during
the hunt, which occurs July through October, with the peak of the harvest in September. Kaktovik has
a quota of three whale strikes from the IWC block quota 2008-2012 (NSB, 2014a). During the 2012
and 2013 season, Kaktovik landed three bowhead whales each season with landings in September and
October in 2012, and August and September in 2013 (Suydam and George, 2012, 2013).

Bearded seals and ringed seals are identified as harvested resources and bearded seals, along with
bowhead whales, are the primary marine mammal hunted by residents of Kaktovik (Braund, 2010).
Residents have indicated that ringed seal hunting is less common than in the past because there are
“no dogs” and “people used to use it for dog food” (Braund, 2010). Ringed seal are harvested in
conjunction with looking for bearded seal between Prudhoe Bay and Demarcation Bay up to 40 km
(30 mi) offshore. Ringed seals are usually harvested by boat or snowmachine during March through
September. Most harvests occur after the ice breaks up in July and through August. Bearded seals
remain an important source of food for many Kaktovik residents and they are harvested generally in
the same areas as ringed seal. Hunters have traveled as far offshore as 48 km (30 mi) in search of
bearded seal but prefer to hunt them closer to shore, up to 8 km (5 mi) (Braund, 2010). Bearded seal
hunting begins in March, peaks in July and August, and concludes in September.

For Kaktovik, walrus are rare in the area and only harvested when they are available during other
hunts. Hunting generally occurs while looking for bearded seal near the icepack during the summer.
Walrus harvests have reportedly been the highest in July.

Terrestrial Mammals

Caribou hunting is a key subsistence activity for Kaktovik residents. Caribou are available onshore,
along the coast during the summer months, and inland throughout the year. Harvest areas are as far
west as Ikpikpuk River and east, beyond the Mackenzie River Delta in Canada. Along the coast,
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residents hunt caribou between Bullen Point and Demarcation Bay. Hunts for caribou are year-round
and occur with the aid of boats or snowmachine, with July and August as the peak hunting months
(Braund, 2010).

Moose harvests are rare, and most Kaktovik residents have stated they do not like the taste of moose
(Braund, 2010). The highest month for harvest is April by snowmachine, and moose are generally
available inland if Kaktovik residents choose to harvest them.

Fish

Fish taken and harvested by Kaktovik are Arctic cisco, Arctic char/Dolly Varden, broad whitefish,
and burbot. Fishing occurs in, but is not limited to, the Sagavanirkok River to the Mackenzie River
delta, and in various inland rivers and lakes. Fish are harvested year-round with nets and rod or reel
along the coast and along barrier islands near Barter Island (Arey Island, Bernard Spit). Primary
harvest months for fish are; Arctic Cisco (July-August), Arctic Char/Dolly Varden (July-August),
broad whitefish (July-August), and Burbot (July-August).

Birds and eggs

Waterfowl, particularly geese and eiders, are hunted by most residents. The four goose species hunted
by Kaktovik residents include brants, white-fronted geese (niglig), Canada geese (israqgutilik), and
snow geese. Harvest of geese is close to shore and along inland rivers during the months of April
through October. In Kaktovik, eider duck hunting is less common than goose hunting and often
occurs as the opportunity presents itself when hunting for other resources (Braund, 2010). Residents
hunt both king and common eiders usually in the same area and at the same time as goose hunting is
occurring (Braund, 2010). Harvest months for both geese and eider are May through September with
most harvests in May. In 2009, North Slope villages reported harvesting 10,411 birds, and Barrow
alone harvested an additional 8,664 birds. In 2009, North Slope villages reported harvesting 2,341
eggs, with Barrow harvesting 88 eggs (Naves and Braem, 2014).

Table 3-15 identifies reported subsistence harvest resources for seven NSB communities from 1987
through 2012.

Table 3-15. Reported Subsistence Resources Used by NSB Communities.

Resource . . Native Co.mmunities . .
Barrow |Wa|nwr|ght|P0|nt Lay‘ Point Hope | Atqasuk | Nuiqsut |Kaktowk

Marine Mammals
Bowhead whale X X X X X X X
Beluga whale X X X X X X
Bearded seal X X X X X X X
Spotted seal X X X X X X
Ringed seal X X X X X X X
Ribbon seal X X X X
Walrus X X X X X X
Polar Bear X X X X X X X
Terrestrial Mammals
Caribou X X X X X X X
Moose X X X X X X
Wolf X X X X X X
Wolverine X X X X X X
Brown bear X X X X X
Dall sheep X X X X X X
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Native Communities

Resource = = = = : =
Barrow |Wainwright|Point Lay| Point Hope | Atgasuk | Nuiqsut | Kaktovik

Muskox X X X X X
Arctic fox (blue) X X X X X X
Red fox X X X X X
Porcupine X X
Ground squirrel X X X X X X
Weasel X X X X
Marmot X X X X X X
Salmon
Chum X X X X X X
Pink (humpback) X X X X X
Silver (coho) X X
Whitefish
Round whitefish X X
Broad whitefish X X X X X
Humpback whitefish X X X X
Least cisco X X X X X
Bering and Arctic cisco X X X X X X
Other Freshwater Fish
Arctic grayling X X X X X X X
Arctic char X X X X X X X
Burbot (ling cod) X X X X
Lake trout X X X X
Northern pike X X
Other coastal fish
Rainbow smelt X X X X
Arctic cod X X X X X
Tomcod X X X X X X
Flounder X X
Birds
Snowy owl X X X
Red-throated loon X X X
Tundra swan X X X X
Common eider X X X X X
King eider X X X X X
Spectacled eider X X X
Steller's eider X X X
Other ducks X X X X
Pintail X X X X
Long-tailed duck X X X X X
Surf scoter X X
Brant X X X X X X X
White-fronted goose X X X X X X
Snow goose X X X X X X
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Resource . . Native Co.mmunities . .
Barrow |Wainwright|Point Lay| Point Hope | Atgasuk | Nuiqsut | Kaktovik
Canada goose X X X X X X
Ptarmigan X X X X X
Willow ptarmigan X X X
Other Resources
Berries X X X X X X
Cranberry X X
Salmonberry X X
Bird eggs X X X X X
Gull eggs X X
Goose eggs X X
Eider eggs X X X
Greens/roots X X X X X
Wild rhubarb X X
Wild chives X X
Clams X X X
Crab X X X X X

Note: (X indicates reported use of a resource; Blank means no reported use 1987-2012)
Sources:Galginaitis, 2013; Braund, 2013; BOEM, 2012; ADF&G, 2014c.

Northwest Arctic Borough (NWAB)

For this discussion, the NWAB communities will be discussed in aggregate since many of the
subsistence resources are shared and would migrate through the Leased Area or adjacent areas. The
coastal NAWB communities of Kivalina, Kotzebue, Buckland, and Deering are located inland of the
Chukchi Sea and could be affected. Other communities in the region that have ties to the regional
coastal communities are Ambler, Kiana, Noatak, Noorvik, Selawik, and Shungnak. Migrating whales
and many of the other marine and terrestrial mammals that are hunted by North Slope Borough
communities previously discussed are also hunted by Northwest Arctic Borough communities. Any
effects on marine or terrestrial mammal populations migrating along the northern coast would also be
felt by Northwest Arctic Borough communities along the coast as well as the inland communities that
trade with them. Migrating whales continue south to the Bering Sea, and similar effects could also be
felt in the Alaska Native whaling communities of Wales, Diomede, Savoonga, Gambell, Shsimaref,
and in traditional Russian whaling communities, which will be discussed later based on their locations
along the migratory pathway.

Marine Mammals

Bowhead whales are harvested by the community of Kivalina in the NWAB. The AEWC website
indicates that Kivalina has an annual quota of four bowhead whale strikes, and during the March
2013, Arctic Open Water meeting, it was stated that the 2012 bowhead whale harvest was under the
IWC strike quotas allotted. In 2012, whaling communities had 69 strikes, harvesting 47 whales (IWC,
2014). The bowhead whale subsistence quota had been renewed by the IWC and when harvesting the
Bering-Chukchi-Beaufort Seas stock of bowhead whales, a total of up to 280 bowhead whales was
available to be landed from 2008 - 2012, with no more than 67 whales struck in any year (and up to
15 unused strikes may be carried over each year) shared between the U.S. and Russian Native people
(IWC, 2014; NMFS, 2013c). Most Western Arctic Stock bowheads migrate through their region
annually from wintering areas in the northern Bering Sea through the Chukchi Sea, where most
calving occurs, spending spring to summer in the Beaufort Sea and Amundsen Gulf in Canada’s
Northwest Territories (Quakenbush, Small, and Citta, 2010). In September to mid-October, bowheads
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head west out of the Beaufort Sea into the Chukchi Sea, often resting and feeding in Camden Bay. In
fall, their migratory path is less confined than in the spring, with some bowhead traveling to Wrangel
Island and others migrating later, following the coast of Alaska southward (Galginaitis, 2010;
Quakenbush and Huntington, 2010). Their migration patterns take them past whaling communities on
islands in the Bering Sea, along the coast of the Northwest Arctic Borough, and along the shore of the
North Slope Borough. In the spring, Kivalina and Kiana take occasional bowheads if they follow
nearshore leads, but more frequently hunt belugas, as do Noatak, Buckland, Deering, Kotzebue, and
Wales (ADF&G, 2014c).

Beluga whales also migrate past NAWB communities, spending winter in the Bering Sea. In the
spring, belugas migrate to coastal estuaries, bays, and rivers. The eastern Chukchi Sea stock gather in
the nearshore waters of Kotzebue Sound and Kasegaluk Lagoon, near Point Lay, and Omalik Lagoon
in June and July. Between July and September, females tend to remain near the Beaufort and Chukchi
Seas shelf break, while the males head for deeper water. In September and October, they migrate
west, returning to the Bering Sea providing additional opportunities for NWAB whalers (please see
Section 3.2.4 Marine Mammals).

Spotted, bearded, ringed and ribbon seals are harvested in the communities of the NWAB. These
communities are Kivalina, Noatak, Deering and Buckland. Bearded seal is the most harvested
followed by spotted seal. The 2012 ice seal harvest is summarized in Table 3-16.

Table 3-16. 2012 Ice Seal (Maniilaq) Harvest Survey for Northwest Arctic Borough.

Seal Species Deering Noatak Buckland Kivalina Total
Spotted Seal 2 22 75 20 119
Bearded Seal 42 57 42 117 258
Ringed Seal 0 2 23 15 40
Ribbon Seal 0 1 0 0 1
Loss/Killed but not Harvested 8 12 19 8 47
Totals 52 94 159 160 465

Source: North Slope Borough, 2014.
Birds and Eggs

Migratory birds and eggs have been and continue to be an important subsistence resource in the

NWAB. Northwest Arctic villages are estimated to harvest 9,676 birds in 2006 and Kotzebue alone is
estimated to harvest 4,437 birds in 2012. In the NWAB, Northwest Arctic villages reported harvesting
10,081 eggs in 2006, and in 2012 Kotzebue reported harvesting 2,430 eggs (Naves and Braem, 2014).

Terrestrial Mammals

Caribou is the most frequently hunted terrestrial mammal in the NWAB communities of Ambler,
Buckland, Kotzebue, Kiana, and Kobuk (Table 3-17). In a 2007-2008 study season, Deering hunters
harvested 182 caribou/162 pounds per person. For this community, along with the others cited here,
caribou is the most prevalent resource harvested. In the 2009-2010 study season, communities
harvested the following: Ambler 456 caribou/260 edible pounds per person, Buckland 561
caribou/176 per capita pounds, Kiana 448 caribou/158 pounds per capita, and Kobuk 210 caribou/194
pounds per person. The harvest area for the NWAB communities encompasses the herd range, and
each community hunts at varying times throughout the year, with most communities harvest
occurring primarily during August and September (Braem, 2012; Godduhn, Braem, and Kostick,
2014).

Moose is taken less frequently than caribou; however, it is still an important resource. In Deering, just
over 6% of households harvested moose in 2007-2008 (Braem, 2011). In 2009-2010, Ambler took 4
moose, which equates to 9 pounds per person, Buckland took 4 moose, which equates to 10 pounds
per person, Kiana took 16 moose, which equates to 22 pounds per person, and Kobuk took 8 moose,
which equates to 22 pounds per person (Braem, 2012). In Kotzebue, 37.3% of the households
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reporting used moose, and 9.2% of the households harvested moose (Godduhn, Braem, and Kostick,

2014).

Black bear, brown bear, and muskox are also harvested by these communities. Deering harvested
these resources and harvest of black bear was limited to Ambler who took four, and Kobuk who took
two. The communities of Ambler, Buckland, and Kobuk harvested brown bears with the highest
harvest of six brown bear in Kobuk. Buckland harvested four muskoxen in 2009-2010. A
questionnaire administered by the State of Alaska Department of Fish and Game asked about two
species of furbearers, wolf and wolverine, both harvested by trappers in Kotzebue (Godduhn, Braem,

and Kostick, 2014).

Beavers are not harvested in Deering, but they are the most highly harvested furbearer for other
communities in this region (Braem, 2011). Other furbearers harvested by Deering and other NWAB

communities are wolf, lynx, wolverines, martens, and red fox.

Table 3-17.

Reported Subsistence Resources in the Northwest Arctic Borough 1987-2012.

Resource

Native Communities

KivaIina|Noatak| Kiana|SeIawik| Kotzebue|Noorvik| Buckland | Kobuk| Deering|AmbIer|Shungnak

Marine Mammals

Seal

X

Bearded seal

Ringed seal

Spotted seal

XXX [ X
XXX [ X

Ribbon seal

Beluga whale

x

XX | X | X | X | X

XX | X | X | X | X

Bowhead whale

Polar bear

x

x

Walrus

XX XX XXX X[ X

x
XX | X|[X

x

x

Terrestrial Mammals

Caribou

Moose

Brown bear

XXX

Black bear

XX | X[ X

XX | X[ X

XX | X[ X

XX | X[ >
XX | X[ X
XX | X[ X

Muskox

Dall sheep

x

x
x

Arctic Fox (blue)

x

Red fox

XX XXX | X | X[ X

X[ X| >

x
XX | X

Porcupine

XX XXX X[ X[ X[ X

Ground squirrel

Wolverine

Wolf

Beaver

XX | X[ X

Land otter

XXX XXX | X[ X[ X[ X

XXX X[ X[ X[ X|X

Marten

Muskrat

XXX | X | X | X
XXX | X | X | X

x| X

XXX X X | X | X | X | X

x
x
x
x

Fish

Salmon

Chum

Pink (humpback)

Silver (coho)

x| X

Chinook

x

Sockeye

XX X[ X]| X[ X

XX XX ([ X[ X

Whitefish

XX XXX X[ X

Broad whitefish

x| >

Humpback whitefish

Least cisco

XX |[X[X

XXX [ X
x
XX |[X[X

Bering and Arctic cisco

XXX X X XX | X | X | X | X
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Resource

Native Communities

Kivalina|Noatak|Kiana|SeIawik|Kotzebue Noorvik Buckland|Kobuk|Deering|AmbIer|Shungnak

Other Freshwater Fish

Arctic grayling

X X X X

Arctic char

Burbot (ling cod)

Dolly Varden Trout

X
X
X
X

XXX [ X
x

Lake Trout

Northern Pike

Sheefish

XXX | X | X | X | X
XXX | X | X | X | X

Sucker

Mudshark/Spiny
Dogfish

XXX XXX
x| >
XXX X[ X[ X

X XXX

Coastal Fish

Rainbow smelt

Arctic cod

Tomcod (Saffron cod)

X[ X| >
X[ X| >

Herring

XX | X[ X

Halibut

Flounder

XX XX ([ X[ X

x
x

Birds

Snowy owl

Ptarmigan

x

Grouse

Murres

Waterfowl

XX X[ XX
x
x

Loon

Red-throated loon

Gull

XX XX | X | X | X[ X

Tundra swan

Eider

XXX XXX | X[ X[ X[ X

Common eider

King eider

XX | X[ X

Spectacled eider

Pintail

X

Long-tailed duck

Scoters

XXX

Bufflehead

Canvasback

Harlequin

Mallard

Merganser

x

Scaup

Teal

Wigeon

Other ducks

Geese

Brant

White-fronted goose

DX XX XXX XXX XX XXX X[ X | X[ X | X

Snow goose

Canada goose

XX | X | X[ X | X
XXX | X | X | X | X
XXX | X[ X | X
XX | X | X[ X | X

Sandhill crane

DX XXX XX DX DX DX DX DX XX DX DX XX XK X DX XX X X X[ X X X X[ X | X[ X[ X[ X

X[ >

Snipe

Plover

Auk

Bird eggs

Gull eggs

IR XXX XXX XXX XXX XXX XXX XX XXX X[ XX X[ X[ X[ X[ X[ X[ X[ X | X

Goose eggs

DX X DX XX XXX XX XX XX XXX XX DX XX XX XX XX DX XX XX X XX DX XX XX X X X X X X X[ X | X[ X
DX X DX XX XXX XX DX XX XXX X DX XX XX XX XX DX XX XX XX DX XX X X X X X X X X X[ X | X[ X
DX X DX XX XXX XY X XX XXX XX DX XX XXX XX DX XX XX X XX DX XX X X X X X X X X X[ X | X[ X

x
XX | X[ X| X
DX XY DK XK XX X DK X DX XY XK XX DX XX DX XK X XX X X X X XXX X[ X[ X

X | X | X
X | X | X
XX | X | X | X
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Resource Native Communities

Kivalina|Noatak|Kiana|Selawik|Kotzebue|Noorvik|Buckland |Kobuk|Deering|Ambler|Shungnak
Duck eggs X X X X X X X X X X
Eider eggs X X X X X X X X
Other Resources
Berries X X X X X X X
Cranberry X X X
Salmonberry X X X
Blueberry X X X X X X X
Blackberry X X
Crowberry X
Greens/roots X X X X X X X X
Wild rhubarb X X X X X X X
Wild celery X X X X X X
Eskimo potato X X X
Stinkweed X X X
Sourdock X X X
Willow leaves X X X X X X
Clams X X
Crab X X X X
Shrimp X

Notes: Reported Subsistence Harvest Resources in the Northwest Arctic Borough (X indicates reported use of
a resource; Blank means no reported use 1987-2012).
Sources: Galginaitis (2013); Braund (2013).

Bering Strait Communities

The Bering Strait region encompasses the majority of Alaska’s Seward Peninsula and the coastal
lands of eastern Norton Sound and lies southwest of the Leased Area. This region is discussed since it
utilizes many marine mammals which may pass through the Leased Area. This region is perhaps the
most culturally diverse area in Alaska with three Native languages spoken: Iflupiaq, Siberian Yup'ik,
and Central Yup'ik. Historically, areas north and west of Solomon were occupied by Ifiupiat speakers,
while the area to the east and south was the homeland of Yup’ik. Residents of Diomede and King
Islands are Ifiupiat. Saint Lawrence Island is the home of the only Siberian Yup’ik people on the
American side of Bering Strait.

The ways of life and subsistence pursuits of the Bering Strait people are even more diverse than their
languages: along the coast and islands of this region, residents pursue marine mammals (seal, walrus,
polar bear, fish and caribou), while inland hunters and fishermen of the interior pursue caribou and
fish. The region also supports large subsistence and commercial herring, salmon, and crab fisheries.
The region supports 20 tribes located in 15 communities. However, for this analysis, only
communities in the region utilizing the same resources as communities nearest to the Leased Area and
directly adjacent to the Chukchi Sea are discussed. These communities are Shismaref, Wales,
Diomede, Gambell, and Savoonga.

The communities of the Bering Sea typically subsistence hunt for bowhead whales during spring and
autumn as whales migrate between the Bering and Beaufort seas (Suydam and George, 2013).
Hunters in the communities of Gambell and Savoonga on St. Lawrence Island in the northern Bering
Sea may harvest whales during the winter (i.e., December and January) as well. In 2014, Bering Strait
subsistence hunters, in cooperation with the Alaska Native Tribal Health Consortium, expected to
collect specimens from subsistence mammals to test for metal contaminants like mercury, human-
made contaminants like poly-chlorinated biphenyls (PCBs), and antibodies to pathogens an animal
has previously been exposed to, and will determine possible widespread threats to food security and
human health (ANTHC, 2014). Table 3-18 lists subsistence resources utilized by Bering Strait
communities from 1987-2013.
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Table 3-18. Bering Strait Community Subsistence Use Resources 1987-2012.

Resource

|Wa|es | Diomede | Gambell | Savoonga | Shishmaref

Marine Mammals

Bearded seal

Ringed seal

X[ >

Spotted seal

Ribbon seal

Beluga whale

Bowhead whale

Polar bear

Walrus

XX XX | X | X | X[ X

XX | X[ X

XX XX | X | X | X[ X

XX | XXX | X | X[ X

XX | XXX | X | X[ X

Terrestrial Mammals

Caribou

x

Moose

x| X

Brown bear

Dall sheep

XX | X[ X

Muskox

Arctic fox (blue)

Red fox

XX XXX X[ X

Porcupine

Ground squirrel

Wolverine

XX | X[ X]|X

Weasel

Wolf

x

Marmot

DX XXX XXX X[ X[ X[ X[X

XX X[ XX

Fish

Salmon

Chum

x| >

x| X

Pink (humpback)

x

XXX

Silver (coho)

Whitefish

XX | X[ X | X

Round whitefish

Humpback whitefish

Least cisco

Bering and Arctic cisco

XX | X | X | X

XX | X[ X | X

X[ X| >

Other Freshwater Fish

Arctic grayling

Arctic char

Burbot (ling cod)

Lake trout

XX | X[ X

Northern pike

Broad whitefish

XX XX ([ X[ X

XX | X[ X]| X[ X

x

Other coastal fish

Rainbow smelt

x

Arctic cod

x

Tomcod

x

XXX

Flounder

Birds

Snowy owl

Red-throated loon

x

Tundra swan

x

Eider

Common eider

King eider

Spectacled eider

Steller's eider

XX | X[ X

Other ducks

XX X[ XX

Pintail

x

XX XXX ][>
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Resource Wales |Diomede | Gambell| Savoonga | Shishmaref

Long-tailed duck X X X X

Surf scoter X X

Geese X

Brant X X X X X

White-fronted goose X X X X

Snow goose X X X X

Canada goose X X X X

Ptarmigan X X X

Willow ptarmigan X X X

Other Resources

Berries X X X X X

Cranberry X X

Salmonberry X X

Bird eggs X X X X X

Gull eggs X X

Goose eggs X X

Eider eggs X X X

Greens/roots X X X

Wild rhubarb X X

Wild chives X X

Clams X X

Crab X X X X
Notes: Reported Subsistence Use Resources in Bering Strait Communities (X indicates reported

use of a resource; Blank means no reported use 1987-2012)
Sources:  Galginaitis, 2013; Braund, 2013; BOEM, 2012; ADF&G, 2014c.

Russian Coastal Communities

The Chukotka Autonomous Okrug is the only place in Russia where traditional whaling is a point of
special importance. Chukotka is one of the farthest and out-of-the-way territories of the Russian Far
East. At least five indigenous ethnic groups live in this region: the Coastal and Inland Chukchi, Yupik
Inuit, the Even, the Chuvantsi, and the Yukagir. Native residents of coastal settlements of Bering,
Chukchi and East-Siberian seas are inseparably linked with the sea, and particularly, with whaling
and sealing. At the present time, traditional whaling occurs in over 20 communities and settlements of
the Chukotka (Borodin et al., 2012). This traditional dependence dates back thousands of years and
still ensures survival of people in this subpolar area. The very process of hunting for gray whales and
further use of whale products in life are essential for preserving culture and spirit of aboriginal
population of Chukotka. Gray whales are an all-purpose subsistence resource for the people of
Chukotka, because all edible parts of these cetaceans are included in diet, while inedible parts are
totally used in household. Meat, organ meat and fat are used as food, whale bones and baleen are used
to make various types of equipment, and parts of marine kayaks, skin of marine mammals is used in
clothes and boots, belts and covering of kayaks. Hence, any whale product may find an application in
either the material or spiritual life of Chukotka indigenous people. Traditional hunting for marine
mammals is based on the culture’s principle of rational use and waste-free consumption. Whale
harvests define the social, cultural, and economic structure of Chukotka’s coastal communities and
play a key role in traditional relationships between reindeer herding families and maritime hunters.
Therefore, traditional whaling is an integral part of existence of Chukotka’s Native people, both from
the point of physical survival and from the point of cultural continuity, defining the uniqueness and
originality of these people. Table 3-19 summarizes the most harvested subsistence resources of the
Russian Chukotka Peninsula.

According to Ainana, Zelensky, and Bychkov (2001), the Native residents of this area (Eskimo and
Chukchi) made up over 60% of the population of the Chukotka Peninsula. There has been a
redistribution of Native people among the communities, with the proportion of Natives in the regional
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centers, Provideniya and Lavrentiya, constantly growing. This growth is in part because large
communities attract residents of smaller Native communities because they have a better chance of
finding permanent work there, or even temporary earnings. Residents remaining in Native coastal
communities engage in subsistence activities focused on marine mammal hunting, reindeer herding,
hunting and trapping, fishing, and gathering. Subsistence resources harvested include (Ainana,
Zelensky, and Bychkov, 2001):

Table 3-19. Most Harvested Russian Chukotka Subsistence Resources.

Russian Chukotka Subsistence Resources

Resource Types

Whales Gray (preferred species), Bowhead, and Beluga

Seals Bearded, Ringed, and Spotted seal

Walrus N/A

Marine invertebrates Shellfish, Mollusks

Kelp Various species

Furbearers Snowshoe hares, Red and Arctic fox, Wolves, Wolverines

Common eider, Steller’s eider, King eider, Spectacled eider, Long-tail duck, Pintail and Harlequin

Birds ducks, Brant and Emperor geese

Eggs Cormorant, Gull, Eider, Murre

Pink, Chum, Coho, and Sockeye salmon, Arctic and Saffron cod, Arctic char, Grayling, Dolly Varden,

Fish Flounder, Smelt, Sculpin

Plants and Berries Various species

Source: Ainana, Zelensky, and Bychkov, 2001

Harvest seasons for the Russian Chukotkan Region have been defined differently than as previously
defined for Alaska Native Communities in this discussion. This is due to research conducted by
Ainana, Zelensky, and Bychkov (2001). These seasons are identified by this research as occurring in:

e Autumn (September, October, November)

This is the walrus hunting season and also includes harvests of gray and beluga whales, bearded
seal and ringed seal, migrating birds - eiders of different species, long-tailed duck, pintail,
emperor goose, and brant, fish, plants, edible roots, and berries (crowberry and lingonberry).
Marine mollusks and kelp are gathered when they are washed onshore by storm waves.

o Winter (December, January, February)

Weather and ice conditions permitting, hunters go out for small seals at the edge of the landfast
ice. Subsistence harvests include hunting for snowshoe hares and ptarmigan. Winter is the peak
ice fishing season for arctic cod, cod, saffron cod, and Arctic char.

e Spring (March, April, May)

April is oftentimes called the “hungry month” since by this time people have more or less
depleted their winter stores of food (Ainana, Zelensky, and Bychkov, 2001) and in May, with
the arrival of the birds, game bird becomes a quickly harvested resource. While there is still ice
along the coastline, people catch Arctic cod, saffron cod, and cod, and arctic char in rivers and
lakes. During this time, residents eagerly await spring migration northward of walrus and seals.

e Summer (June, July, August)

Harvesting of marine mammals (gray whale) and seals usually occurs during these months.
Early in this season, a short harvest season for birds' eggs occurs. Summer is also the time when
salmon comes inshore and is an important time for coastal residents who catch chum, pink,
sockeye, and coho salmon. Edible greenery growing on land is actively gathered during this
season.
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Table 3-20 shows that in 1999 the largest number of gray whales was harvested by hunters from
Lorino (63) and Lavrentiya (12), which together had the highest Native population at that time (2,500
out of a total of nearly 4,000 Native people). From 1998 to the present time, average annual takes of
gray whales has numbered approximately 120, a 28% decline compared to the years 1960-1990 where
the annual take numbers were 160-170 annually (Borodin et al., 2012). The severe climate of
Chukotka defines very specific needs in nutrition for indigenous people. Replacement of gray and
bowhead whale products by any other food is impossible due to many social, cultural, psychological,
and physiological reasons. Substitution of bowhead whale meat for that of gray whales is also
unfeasible for residents of Chukokta, because their tastes differ, these animals are available for hunt at
different times, and their cultural value for Native people is not comparable to the gray whale
(Borodin et al., 2012). However, even though bowhead whales are not preferred, the Russian
Federation is given a quota by the IWC of seven bowhead whale strikes annually.

Table 3-20. Official Whaling Statistics for the Chukotka Peninsula in 1999.

Community Whales Harvested
Neshakn, Enurmino 4 gray
Inchoun, Uelen 20 gray
Inchoun 3 gray
Lavrentiya 12 gray
Lorino, Akkani hunters camp 63 gray, 1 bowhead
Yanrakynnot 4 gray
New Chaplino 4 gray
Sireniki 5 gray
Nunligran 2 gray
Enmelen 2 gray
Source:  Chukotka Regional Fisheries Inspection Authority as cited by Ainana, Zelensky, and

Bychkov (2001).
3.3.3. Sociocultural Systems

Sociocultural systems encompass the social organization and cultural values of a society (Tudge,
Shanahan, and Valsiner, 2008). This section discusses present sociocultural systems of the NSB,
NWAB, Bering Strait region, and Russian Chukotka region as the umbrella for analyzing cause-and-
effect relationships among different variables (political, social, cultural), as well as concepts
underlying the “sociocultural system” milieu (subsistence resources and practices, community health,
and environmental justice). This discussion of sociocultural systems identifies the interaction among
variables affecting the political, social, and cultural values of communities to be analyzed and to
provide a brief explanation for similarities among communities in the Leased Area. Some of these
variables are:

e Political organization and structure

o Relationships between cultural values, including kinship, ties, the family, the community, and
subsistence practices

e Demographic conditions

o Interaction between the environment and subsistence practices

o The integration of subsistence and economic systems of these larger all-encompassing
sociocultural systems

As stated above, sociocultural systems encompass the social organization and cultural values of a
society. A primary focus in this discussion is on communities that might be affected by activities in
the Leased Area. Populations and general demographics of these communities are discussed in
Section 3.3.2.
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The communities of Barrow, Wainwright, Point Lay, Point Hope, and Atqasuk are within the NSB
and are located closest to the Leased Area. The ethnic, sociocultural, and socioeconomic makeup of
these communities is primarily Ifiupiat (Section 3.3.2, Table 3-13). Sociocultural systems and the
structure of social organizations including cultural values were discussed previously in the 2007 FEIS
(Section III.C.3) and the 2011 SEIS (Section II1.C.3). However, new information since the 2007 FEIS
and the 2011 SEIS will be considered, and a discussion of several additional communities provided.
These additional communities considered outside the Leased Area are communities located in the
NWAB, Bering Strait region, and the Russian Chukotka region and, although not directly adjacent to
the Leased Area, these communities are culturally similar to communities closest to the Leased Area,
share many of the same resources, and have the potential to share similar effects from OCS oil and
gas development.

Because the Leased Area is, for the most part, located closest to communities largely inhabited by
Ifiupiat, Alaska Native sociocultural systems and the maintenance of cultural values and traditions
with respect to social organizations are important issues to consider. Alaska Native communities are
governed internally and during previous oil and gas development projects, have largely been isolated
from enclaves of transient oil and gas workers. Some Alaska Natives are employed in the oil and gas
industry, yet many remain culturally and economically reliant on subsistence hunting and fishing.
Among the most prized values retained are those of social cohesion and group activities expressed
through subsistence harvesting of resources. Alaska Natives have been able to maintain these values
partly because of the interaction between ecological possibilities, history of contact with non-Natives,
and a strong commitment to retaining their culture and identity. The sociocultural systems of modern
Alaska Natives have been modified to some extent from those existing prior to Euro-American
contact; however, much of the earlier systems survive, resulting in modern sociocultural systems that
to various degrees blend traditional and Euro-American characteristics.

Native populations in Alaska are involved in a complex network of institutions, unique to other
Native American populations in the United States. These unique institutions have allowed Alaska
Natives to retain or regain control over much of their traditional homelands and modify western
institutions of government and business to further traditional values. These include municipal
governments, tribal councils, regional and village Alaska Native Claims Settlement Act (ANCSA)
corporations, regional corporations, and non-governmental organizations (NGOs) such as the Alaska
Federation of Natives (AFN) and the Alaska Eskimo Whaling Commission (AEWC). Under the
Alaska Native Claims Settlement Act (ANCSA), titles to land were given to 12 regional for-profit
corporations and more than 200 village corporations that could be organized on either a not-for-profit
or for-profit basis with corporation shares divided among Alaska Natives. In most cases, village
corporations hold title to the surface estate, while regional corporations hold title to the subsurface
estate. Despite initial concerns that Native cultural values would be enveloped by American corporate
culture and that they could eventually lose control of their corporations and corporation lands, Alaska
Natives have modified corporate culture to support traditional cultural values including sharing and
subsistence (ASRC, 2014). Given these multiple layers of jurisdiction and control, a Native
community might be governed by a local municipal government, a wider borough government, and a
local and regional tribal council. The land surface might be owned and administered by a village
corporation while subsurface resources would be under the control of a regional corporation.

Ifiupiat culture has strong ties to the natural environment. Traditional activities are central to their
historic and contemporary ways of life, with subsistence seasons focusing specific activities. Family,
kinship relationships, and teaching youth traditional practices are strong influences on contemporary
life and shape social interactions. Cultural values of the Ifiupiat include characteristics such as respect
for Elders, cooperation, sharing, family and kinship, knowledge of language, hunting traditions, and
respect for nature. The North Slope Borough identifies and promotes twelve Ifiupiat values in the
communities (NSB, 2014a). These are:
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e Avoidance of Conflict - PAAQLATAUTAINNIQ

e Compassion — NAGLIKTUUTIQAGNIQ

e Cooperation — PAAMMAAGIINIQ

e Family and Kinship — ILAGIIGNIQ

e Sharing - AVIKTUAQATRIGIIGNIQ

e Respect for Nature — QIKSIKSRAUTIQAGNIQ INUUNIAGVIGMUN
e Humility — QINUINNIQ

e Humor - QUVIANGUNIQ

e Hunting Traditions — ANUNIALLANIQ

e Knowledge of our Language — INUPIURAALLANIQ
e Spirituality — UKPIQQUTIQAGNIQ

e Love and Respect for Our Elders and One Another — PIQPAKKUTIQAGNIQ SULI
QIKSIKSRAUTIQAGNIQ UTUQQANAANUN ALLANULLU

In keeping with these stated Ifiupiat values, it is important to listen to Alaska Native community
residents’ concerns regarding effects of oil and gas activities on archaeological, historic, and
traditional land use and the incorporation of traditional and contemporary local knowledge into
development projects (URS Corporation, 2005).

Residents of U.S. Chukchi Sea coastal communities have been consistent about their concerns during
the more than 20 years of public hearings and meetings on State and Federal oil development on the
North Slope. Cultural concerns cited during that time include:

o Effects from oil spills on subsistence activities and any long lasting effects on the Ifiupiat people
in terms of subsistence activities

e A general fear of cultural change, especially in terms of the loss of a subsistence way of life,
which may lead to social disruptions or social problems in local communities (including youth
becoming less interested in traditional ways)

e Concern that an influx of population and outside influences will disrupt and degrade Ifupiat
community life

e Concern that oil and gas development will impose additional demands upon Ifiupiat
communities and individuals such as numerous hearings and document reviews

In Alaska Native communities “institutional organizations” are comprised of government and
nongovernment entities that provide services to the community. Governmental organizations that
make up the institutional organization of the region closest to the Leased Area include the NSB, city
governments, Tribal governments, Alaska Native Regional, and Village corporations.
Nongovernmental entities that work in conjunction with governmental organizations include
nonprofit corporations and organizations such as the AEWC and others that play important roles in
the management of resources vital to the subsistence and cultural needs of the communities.

Each of the U.S. Chukchi Sea coastal communities except Point Lay has a city government. While
certain municipal powers were turned over to the NSB, community governments play an important
role in the administration of NSB programs and representing community interests. Federally
recognized tribal governments in all U.S. Chukchi Sea communities are active in community
government and provide services to tribal members.

Sociocultural systems of Alaska Ifiupiat communities are analyzed and described in detail in the
Outer Continental Shelf Oil and Gas Leasing Program: 2012-2017 Final Programmatic
Environmental Impact Statement (USDOI, BOEM, 2012), National Petroleum Reserve in Alaska
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Final Integrated Activity Plan/EIS (USDOI, BLM, 2012), 2011 SEIS (Section III.C.3), and the 2007
FEIS (Section III.C.3).

In Russia, Native populations of Chukotka were subjected to losses of culture and community during
the 20th century, resulting from the large-scale, state- induced closures of many Native communities
and the subsequent resettlement of the population to centralized communities following collapse of
the Soviet economy and its infrastructure. Voluntary abandonment, and state-induced or forced
resettlements of Native communities in the 20th century have drastically reduced the inhabited sites
along the Bering and Chukchi Sea coast.

The Sovietization of the Russian North and the corresponding community relocations in Chukotka led
to a collision of theories and practices. A Soviet spatial logic was implanted on traditional harvest use
areas and on hunting and gathering of Native sea mammals and terrestrial resources. In Chukotka,
where Native coastal settlements were located close to preferred subsistence sites, maximum access
to subsistence resources, like sea mammal migration routes, salmon runs, plant gathering sites, and
even drinking water had been traditionally key in choosing optimal sites for settling communities.
The Soviet era brought a diametrically opposed spatial logic to the region. For Soviet economic
planners and engineers, maximum infrastructural access to communities and state enterprises was one
of the prime motivators for concentration of Native populations in centralized communities
(Holzlehner, 2014).

The socio-cultural fabric of Native communities was impacted by traumatic losses of Native
homelands and vanishing of the socio-economic structures that had replaced traditional ways.
Relocations in Chukotka had long-term effects on traditional culture and individual lives. Some of the
relocations were executed in such a hasty manner that most of the household items had to be left
behind. In the majority of the cases, the host communities were not prepared for the influx of dozens
of families, and these new sites were inferior in terms of hunting possibilities. Many hunters had to
forfeit their profession for work in state collective farms. All of this created a loss of language,
cultural expressions, and hunting grounds, exaggerated by unfamiliar living conditions in the new
communities.

Although the community relocations often had devastating results on Native culture, many of the
ruins of former Soviet settlements now play a role in present-day lives. Many individuals are moving
back into the formerly abandoned communities and actively use these sites for a variety of
subsistence activities. Embedded in the landscape and local ecology, these reoccupied sites allow for
some people to escape the historic attempts at Soviet modernization. The topography and ecology of
these communities, which are exclusively located on bluffs or small cliffs near sea mammal migration
routes, and from which walruses and whales can be easily spotted by hunters, combined with a desire
to flee the larger communities and their intrinsic problems make them attractive places to live, and
they hold distinct cultural qualities (Holzlehner, 2014).

Chukotka Natives who are revitalizing old hunting technologies, subsistence camps, and traditional
forms of cooperation, are allowing for traditional life ways that are diametrically opposite to the ones
in the more ‘urban’ communities. For example, hunting camps are “dry,” and traditional hunting and
butchering technologies are actively passed on to younger generations.

This revitalization of traditional cultural values and the resettlement of former Native communities
have given rise to new cultural possibilities. In these rural Native communities, access to gasoline is a
key asset. This underscores the essential role of fuel in hunting communities across the circumpolar
North including Alaska (Holzlehner, 2014).

Governance of the Russian Chukotka communities is primarily regional. Anadyr, a port town located
on the Gulf of Anadyr, serves the Chukchi Peninsula and is the seat of regional government for the
Chukotka Autonomous Region. Locally, this region is divided into several districts which govern
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larger communities with a municipal division. Some districts are incorporated as a municipal district,
such as Providensky Municipal District (including the communities of New Chaplino, Yanrakynnou,
Sireniki, Enmelen, and Nunligran). These municipal districts are further divided into one urban
settlement and three rural settlements. Many of the communities that share the Chukchi Sea coast are
located in the Chukotka Municipal District or the Iultinsky Municipal District (includes eight
municipal settlements; two urban- Egvekinot and Mys Shmidta; and six rural- Amguema, Vankarem,
Konergino, Nutepelmen, Ryrkaipiy, Uelkal) (State of Chukotka, 2014).

3.3.4. Public and Community Health
A few examples of community concerns related to oil and gas projects have been:

o Effects of a large spill on biological resources, human health, and cultural well-being of

communities that depend upon subsistence resources

o Conditions posing unreasonable risks to public health

e Oil spills
Health, as defined in 1948 by the World Health Organization (WHO) is a “state of complete physical,
mental and social well-being and not merely the absence of disease or infirmity.” Community health
is defined by Green and McKenzie (2014), as the health status of a defined group of people, or
community, and the actions and conditions that protect and improve the health of the community.”

Individuals who make up a community are those that live in a localized regional area, and are
governed under the same general regulations, norms, values, and organizations.

The availability of resources, such as subsistence resources, can influence population health
outcomes. Health includes both social and physical determinants.

Some examples of social determinants include (USDHHS, 2014):

o Auvailability of resources to meet daily needs, including availability of subsistence foods
e Social norms, attitudes, and support

o Cultural and language literacy

e Socioeconomic conditions, including poverty

o Auvailability of community-based resources in support of community living and opportunities for
various activities

e Access to economic and job opportunities
e Quality of education and job training
o Access to health care services and public safety

e Transportation options

Some examples of physical determinants include (USDHHS, 2014):

Natural environment, such as subsistence use areas or weather (e.g., climate change)

Infrastructure, such as buildings, boardwalks, and roads

Housing and community design (e.g., running water, plumbing)
e Exposure to toxic substances and other physical hazards
e Physical barriers, especially for people with disabilities
To determine the overall health of a community, both health determinant data (social and physical)

and health outcome data (life expectancy, health conditions, etc.) are used to establish the baseline
health status of a community. Health determinants associated with positive and negative outcomes
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can be family structure, economic status, educational attainment, family stability, and cultural
continuity. Health outcomes are used as general indicators of physical and social wellness. These
outcomes include life expectancy, chronic health conditions dietary diseases (obesity, diabetes), and
cultural or traditional well-being.

Economics can also be a health determinant. The U.S. Census Bureau collects data on median
household income via the American Communities Survey (ACS income includes all monetary
sources of income including wages, the Alaska Permanent Fund Dividend, Corporation Dividends
and Public Assistance (DCRA, 2014)).See Section 3.3.1, Economy, for additional background
information. The oil and gas industry is a major economic driver in the NSB and jobs provided can
also affect income and health status of these communities (NSB, 2014b).

A discussion of health determinants and outcomes is included in the 2007 FEIS (Section
IV.C.1.p(2)(d)). This discussion recognizes that much work has been conducted into identifying
“social determinants of health” which are the reproducible association between an array of
socioeconomic and environmental factors (many which have been studied individually) and specific
health diagnosis.

Health Determinants and Outcomes

The North Slope Borough (2014) conducted a health indicator study which monitored the effects of
resource development projects. The conclusion reached by this study was that both determinants of
health and health outcomes are changing for better (decreasing infant mortality rates) and for worse
(higher rates of diabetes and obesity). However, some health trends from this study remained constant
(unintentional injury and medevac transports per year).

Food Environment and Security

Health benefits associated with harvesting traditional food play an important role in the overall health
and well-being of residents of the North Slope. In many cases, communities are shifting away from a
traditional diet toward a diet of processed foods. In general, Ifiupiaq living on the North Slope tend to
take a holistic view of health and well-being with traditional foods being a cultural anchor.
Traditional foods can provide the following health benefits (Watt-Cloutier, 2003; Van Oostdam et al.,
2005):

e The sharing of traditional food plays a role in the maintenance of social norms

o Given the high cost of living in most Arctic communities, traditional food can save families
money

o There are important spiritual aspects associated with traditional food use
e Traditional foods provide substantial nutritional benefits
o There are many physical health benefits associated with harvesting traditional food

e Sharing of food and material wealth is a cultural value ensuring that families or individuals are
provided for in times of need. The exchange of subsistence foods within a community is an
important element of social well-being and is intrinsic to local culture (AMAP, 2009).

It has been shown that traditional foods were found to contribute 15% of dietary energy and to
contribute disproportionately more protein, total fat, monounsaturated fat, polyunsaturated fat, n-3
fatty acids, vitamin B12, and iron. Younger adults who consumed even less traditional food (10% to
13% energy) still obtained 16% to 64% of these same nutrients from traditional food. Seal oil and
salmon were shown to be the main sources of n-3 fatty acids for all individuals eating traditional
foods. The proportion of fat increased and the proportion of carbohydrate intake decreased as age
increased (Nobmann et al., 2005). Around 69% of traditional food energy intake was from marine
sources (fish and seal oil) (Bersamin et al., 2007).
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Food security is “the assurance that all people at all times have both physical and economic access to
food they need for an active, healthy life. It means that the food itself is safe, nutritionally adequate
and culturally appropriate and that this food be obtained in a way that upholds basic human dignity”
(WHO, 2006). Food security is based on three basic components: food availability (i.e., sufficient
quantities of food available on a consistent basis), food access (i.e., having sufficient resources or
income to obtain appropriate foods for a nutritious diet), and food use (i.e., appropriate use based on
knowledge of basic nutrition and care) (WHO, 2006). Other concepts that are beginning to be
included in discussion on food security are the risks of climatic fluctuations, conflicts, job loss, and
disease, all of which can disrupt any of the first three factors (Webb et al., 2006).

Food security on the North Slope involves unique, more complex issues than food security in sub-
Arctic populations or in populations with differing storage methods. North Slope communities rely
heavily on traditional food, which plays a critical role in health, and the procurement and
consumption of traditional food is important for maintaining cultural values, identity, good health,
and social well-being (Chan, 2006). In many communities, traditional foods are also an economic
necessity. Concerns about contamination of traditional food include toxin exposure and possibly
impacts to the cultural way of life (Kuhnlein, 1995). Factors which can also affect food security
include: poverty and unemployment, changes in food sharing networks, environmental contamination,
climate change, thawing of permafrost food storage areas, access to subsistence hunting lands, loss of
traditional knowledge, and readily available processed foods in communities (Power, 2007;
Bersamin, 2007).

Traditional Culture and Well-Being

Cultural well-being for individuals harvesting traditional subsistence foods plays an important role in
the overall health and well-being of communities (AMAP, 2009).

Traditional culture has been strongly tied to health in the Native communities of Alaska and
elsewhere (Curtis, Kvernmo, and Bjerregard, 2005; Smylie, 2009). Language, respect for elders,
participation in subsistence activities, and family stability are cultural traditions that remain strong.
Ifiupiaq language is spoken in the communities of Barrow, Nuigsut, and Wainwright, and is an
important cultural value; but in the entire NSB, Ifiupiaq fluency is only 18.2%, with limited
proficiency of the language reported at 32% (NSB, 2010). CDC Snap Shots of State Population Data
(SNAPS) indicate that grandparents as caregivers numbered 227 in the communities of the NSB
(CDC, 2007). The 2014 NSB health indicator study collected household opinions about respect for
elders. It found elders are identified as “highly respected,” reported at a range in households from
80% to a little less than 60%. Participation in subsistence activities in the NSB still remain major part
of the cultural fabric of the community with individuals reporting participation in subsistence
activities ranging from between 25- 40% participation (NSB, 2014b). Family stability has
traditionally been assessed according to factors related to family structure, such as single parenthood.
One measure of family stability is the divorce rate. The Alaska Bureau of Vital Statistics maintains a
database on divorce for the state and boroughs (ADHSS, BVS, 2012). Divorce rates for females and
males in the North Slope Borough show lower rates of divorce than in the State of Alaska, indicating
possibly greater family stability in this region. In the NSB, 2009 divorce rates for females was 4.5 per
1,000 and for males it was 3.1 per 1,000. Divorce rates in the State of Alaska were 8.1 for females
and 7.5 per 1,000 for males respectively (NewFields, 2012).

Using single parenthood as another marker of family stability, the North Slope Borough and all of the
communities in this region have a higher percentage of households headed by females without
husbands than the State of Alaska. In Nuigsut, almost 35% of households are headed by females only,
more than twice the statewide percentage. This indicator would suggest decreased family stability in
the region; however, when considering other markers of family stability such as divorce, the statistics
may not be conclusive.
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Municipal Infrastructure

Law enforcement and other services such as water, solid waste disposal, emergency services, and
heating are essential infrastructure services for all NSB residents. There is considerable variation for
these services between communities. One infrastructure item of great importance is water supply.
Most communities rely on a surface water source with a water treatment system, and all communities
in this region use a combination of piped and trucked water. A majority of houses in most
communities have municipal sewage facilities, with 10% using holding tanks. A substantial portion of
residents rely on outhouses. In many rural Alaskan communities the cost of water is a health and
economic issue that leads to household water rationing.

Health Care Services

Health care services in NSB communities are comprised of health clinics staffed by Community
Health Aides as well as the Samuel Simmonds Memorial Hospital in Barrow which was built in 2010
and the Maniilaq Health clinic in Kotzebue, rebuilt in 1994. According to the NSB (2014), resource
development projects have the potential to increase demand on local health care services, due to in-
migration of workers or by increasing burden of disease. Resource development can also improve
availability of health care services by providing funding through tax revenue. In 2013, the total
number of patient visits to health clinics and the Samuel Simmonds Memorial Hospital for the year
was: Barrow 81,468; Wainwright 9,610; Point Lay 3,716; Atqgasuk 4,483; Nuigsut 7,862; and
Kaktovik 5,130. Since Barrow is home to the only hospital in the NSB, it has the highest number of
patient visits of all the communities. The Maniilaq Health Center is the primary health care facility
for all residents of the Northwest Arctic Borough, plus Point Hope (NANA, 2010).

Environmental Contaminants

While a release of contaminants to the environment may occur from resource development activities,
the presence of a contaminant does not immediately mean there will be health effects (NSB, 2014b).
Exposure can occur through a number of different routes. These include inhalation (via outdoor or
indoor air; ingestion (through food or water); or via dermal contact (touching a substance) (NSB,
2014b).

Climate Change and Community Health

Climate change is affecting the lives of Alaska Natives. A changing climate forces people to behave
in new ways and with new adaptive cultural mechanisms (Berner and Furgal, 2005; Warren, Berner,
and Curtis, 2005).

3.3.5. Environmental Justice

“Environmental justice” (EJ) is an initiative that culminated with the February 11, 1994, Executive
Order (EO)12898, “Federal Actions to Address Environmental Justice in Minority Populations and
Low-Income Populations,” and an accompanying Presidential memorandum. The EO requires that
each Federal agency consider environmental justice to be part of its mission. Its intent is to promote
fair treatment of people of all races and income levels, so no person or group of people bears a
disproportionate share of the negative effects from the country’s domestic and foreign programs.

Specific to the EIS process, the EO requires that proposed projects be evaluated for
“disproportionately high adverse human health and environmental effects on minority populations
and low income populations” and guidelines in EO 12898 require that each Federal agency:

e Consider environmental justice to be part of its mission

e Provide an evaluation in an EIS or EA as to whether the Proposed Action would have
“disproportionately high adverse human health and environmental effects on minority
populations and low income populations.”
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Several minority and low-income populations might be affected by implementation of the Proposed
Action or alternatives. Demographic information on ethnicity, race, and economic status is provided
in Section 3.3.2 as the baseline against which potential effects can be identified and analyzed.

The CEQ identifies groups as low income or minority populations when either:

o The minority or low-income population of the affected area exceeds 50%

e The minority or low-income population percentage in the affected area is meaningfully greater
than the minority population percentage in the general population or appropriate unit of
geographical analysis.

In order to be classified meaningfully greater, a formula describes an environmental justice threshold
of 10% above the State of Alaska percentage of for local minority (above 39.5%) and low-income
persons (above 10.5%). For purposes of this section, minority and low-income populations are
defined as follows:

e Minority populations are persons of Hispanic or Latino origin of any race, Blacks or African
Americans, American Indians or Alaska Natives, Asians, and Native Hawaiian and other Pacific
Islanders as reported in the 2010 U.S. Census

e [ow-income populations are persons living below the poverty level as reported by the American
Community Survey for 2006-2010

Alaska Iflupiat Natives—residents of the communities of the NSB and the NWAB—are a recognized
minority group. The ethnic compositions of Barrow, Wainwright, Point Lay, Point Hope, and
Atqasuk, are shown in Table 3-13 and meet the 50% population threshold which classifies them as EJ
Communities on the basis of their proportional American Indian and Alaska Native membership
(Norris, Vines, and Hoeffel, 2012). Other communities that meet the 50% population threshold are
the NWAB communities identified in the subsistence section, above (Kotzebue, Kivalina, Ambler,
Deering Buckland, Noatak, Kiana, Selawik, Noorvik, Kobuk, and Shungnak).

The geographic distribution of minority and low-income groups in the affected area, based on the
2010 U.S. Census demographic data and the following definitions of minority and low-income
population groups is described throughout section 3.3 and analyzed in Chapter 4:

Minority - Persons are included in the minority category if they identify themselves as belonging
to American Indian or Alaska Native and persons who classify themselves as being of multiple
racial origin, including Alaska Native, may be counted.

Low-Income — Low-income individuals are those who fall below the poverty line. The poverty
line takes into account family size and age of individuals in the family. In 2014, poverty level
for 2014 was set at $23,850 (total yearly income) for a family of four (USDHHS, 2014). For
any family below the poverty line, all family members are considered as being below the
poverty line for the purposes of analysis.

All North Slope communities have predominantly Ifiupiat population and low incomes are seen
primarily in Native subsistence-based communities (Section 3.3.2, Table 3-13).

Alaska Natives are the only minority population allowed by law to hunt for marine mammals in the
U.S. Chukchi Sea region. There are not substantial numbers of “other” minorities in potentially
affected communities and for centuries, Iflupiat survival in the Arctic has centered on harvesting of
subsistence foods, materials, and passing on knowledge to harvest these resources. Ifiupiat culture has
depended upon passing on traditional knowledge and beliefs about subsistence resources including:

e Observations of game behavior to successfully locate and harvest game

o Hunter and family behaviors to ensure successful harvests in the future (Spencer, 1976)
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Further discussion of general EJ issues in the Leased Area and concerns related by communities can
be found in the 2007 FEIS (Section II1.C.6) and in the 2011 SEIS (Section III.C.5).

Responses to the call for Information and Nominations for the Chukchi Sea OCS Oil and Gas Lease
Sale 237 (78 FR 59715, September 27, 2013) included concerns voiced by the NSB and NWAB
regarding EJ-related issues:

o Assessment of areas important to subsistence use

e Climate change and changing bowhead whale hunting practices

o Deflection of subsistence resources by noise and development

e Mitigation measures to protect subsistence practices and bowhead whale health
e Concerns related to Arctic food security issues and human health

e Vessel transits and effects on bowhead whales and subsistence activities

e Discharges near areas where food is taken or eaten directly from the water

o Impacts of oil spills and oil-spill responses on resources, subsistence activities, and Ifiupiat
physical and cultural well-being, and

o Concerns related to increasing scientific and traditional knowledge as they inter-relate when
analyzing sensitive habitats having multiple uses

3.3.6. Archaeological Resources

Archaeological Resources can be defined as “any prehistoric or historic district, site, building,
structure, or object [including shipwrecks]...Such term includes artifacts, records, and remains which
are related to such a district, site, building, structure, or object” (National Historic Preservation Act,
Sec. 301(5) as amended, 16 USC 470W(5)). Significant archaeological resources are either historic or
prehistoric and generally include properties that are 50 years old or older that (1) are associated with
events that have made a significant contribution to the broad patterns of our history; (2) are associated
with the lives of persons significant in the past; (3) embody the distinctive characteristics of a type,
period, or method of construction; (4) represent the work of a master; (5) possess high artistic values;
(6) present a significant and distinguishable entity whose components may lack individual distinction;
or (7) have yielded, or may be likely to yield, information important in history. These resources
represent the remains of the material culture of past generations of the region’s prehistoric and
historic inhabitants. They are basic to our understanding of the knowledge, beliefs, art, customs,
property systems, and other aspects of the nonmaterial culture.

Offshore Archaeological Resources

Archaeological sites on the Arctic OCS can be divided into two discrete types: (a) vessel wrecks, both
shipwrecks and air plane wrecks, and any remains associated with them; and (b) submerged
landscapes and prehistoric sites that may have been buried when the Land Bridge (Beringia) was
exposed or inundated by rising sea levels at the end of the Ice Age (Pleistocene). BOEM has
compiled the most comprehensive vessel wreck database in waters offshore of Alaska that exists.
BOEM also compiled a geodatabase of Chukchi landforms that might be representative of
archaeological sites through 1990. Shipwrecks are likely to have survived in the Leased Area,
especially those that may be at a depth beyond intensive ice gouging (Tornfelt, 1982; Tornfelt and
Burwell, 1992). Between 1861 and 1950, historic accounts have identified 83 shipwrecks occurring
either onshore or offshore within the Chukchi Sea Planning Area. Two potential shipwreck locations
have been identified in the Leased Area (see the 2007 FEIS (Map 7)). In a 12-day period in
September 1871, nearshore from Kuk Inlet north to Point Franklin and the Seahorse Islands, 32
whaling ships were crushed in the ice. Other whalers were lost in other incidents off Point Hope, Icy
Cape, Point Franklin, and Barrow. No surveys of these shipwrecks have been made; therefore, no

Description of the Environment 147



Lease Sale 193 Final Second SEIS BOEM

exact locations are known. The possibility exists that a number of these shipwrecks have not been
completely destroyed by ice movement and storms. The probabilities for preservation are particularly
high around Point Hope, Point Belcher, Point Franklin and Point Barrow. With some exceptions, the
sites of most of these shipwrecks are within State waters; however, the best preserved shipwrecks are
likely to be found on the OCS because wave action and ice are less likely to contribute to the breakup
of ships in deeper waters. It is not possible to tell which, if any, erosional processes have destroyed
archaeological resources in the Leased Area until surveys have been conducted and interpreted
(Tornfelt and Burwell, 1992; USDOI, BOEM, 2014b Table I11.C.18).

In 1998, the first scientific survey of the whaling wrecks off Wainwright was undertaken. Its mission
was to locate the sunken New Bedford whaling fleet of 1871, believed to be located in approximately
25-52 ft (7.6-15.8 m) of water off Point Belcher. Dubbed the Jeremy Project, the survey was made up
of scientists from NASA, BOEM (then MMS), Ames Research Center, and Santa Clara University in
California. The team worked from late August to early September during the open-water season with
the help of the U.S. Coast Guard, the icebreaker POLAR STAR, and the U.S. Navy.

State-of-the-art equipment, originally developed by NASA’s Ames Research Center for the Mars
Pathfinder Project, was used to search for the wrecks. The team used Mars Pathfinder mapping
programs, originally designed to map and analyze geological features of dry, planetary surfaces, to
map the wreck sites. The first wreck was found by accident (because the side-scan sonar never
became operational) while testing a special, remotely operated underwater vehicle (TROV) with
mounted cameras that produce 3-dimensional pictures of an object. The remainder of the 2-week
expedition was spent investigating that site. While Navy divers were videotaping the first site, a
second wreck was found. In all, four separate hull outlines may have been identified. Sites were
mapped with GPS and were videotaped with the TROV and by divers (Bingham, 1998).

A follow-up marine archaeological expedition supported by the National Science Foundation and the
Barrow Arctic Science Consortium took place in August 2005. Using specially designed compact
sidescan sonar technology and an inflatable vessel, the small, shore-based team searched for the
remains of the 1871 whaling wrecks. Historical research and Jeremy Project data dictated the location
of the search area.

Nearly 250 side-scan anomalies were recorded in the 13 mi® (33.6 km®) of sea bottom surveyed; of
these hits, 71 were promising enough to warrant further investigation using a video camera.
Unfortunately, weather conditions deteriorated and the field season expired before these anomalies
could be explored or confirmed as potential wreck sites (Beebe and Jensen, 2006) Additional
fieldwork is planned during 2015 to further evaluate these potential sites.

Any shipwrecks in the Leased Area beyond the areas of intensive ice gouging are more likely to be
preserved than shipwrecks in State waters because wave action and ice are less likely to contribute to
the breakup of ships in deeper waters. Two potential shipwreck locations have been identified in the
Leased Area (2007 FEIS, Vol. III, Map 7).

The geodatabase of Chukchi landforms that might be representative of archaeological sites to be
updated provides information about features and anomalies of archaeological interest identified
through seismic and geohazard surveys. These data are invaluable but are by no means complete. As
an illustration, it may be helpful to consider the fact that the Chukchi Sea areas under consideration in
this Second SEIS were once part of Beringia, the Bering Land Bridge across which humans and
Pleistocene megafauna migrated from Asia to Alaska and species indigenous to the Americas (such as
the horse) migrated to Asia. It is conservatively estimated that prehistoric human populations entered
North America by 14,500 Before Present (B.P.) (Goebel and Buvit, 2011; Holmes, 2011; Potter,
2011). Previously, prehistoric archaeological resources were not expected in areas where water depths
exceeded 60 m (197 ft), because these areas of the continental shelf would have become submerged
by rising sea level prior to 13,000 years B.P. (USDOI, BOEMRE, 2011a).
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Based on new data, humans would have occupied Beringia during the Pleistocene 25,000 B.P.-12,000
B.P. when it was emergent. This is 12,000 years earlier than previously thought. (Hoffecker, Elias,
and O’Rourke (2014) pointed out that North America’s indigenous people stayed in Beringia for
almost 10,000 years before entering what is now North America. Multiple lines of evidence establish
that people had migrated from northeast Asia to occupy Beringia about 25,000 years ago:

1. Pollen data and fossil insect remains from both sides of the Bering Strait indicate mild
temperatures during the coldest phases of the Last Glacial Maximum of the Pleistocene
(LGM). This may be attributable to the North Pacific circulation, which brought
comparatively moist and warm air to southern Beringia during the LGM and may have
ameliorated temperatures in northern Beringia, resulting in a shrub tundra refugium.

2. The analysis of DNA from human skeletal remains dating to 24,000 B.P. from southern
Siberia appears to validate the pre-LGM divergence of Native Americans from their Asian
Parent haplogroups. This individual had genetic similarities to both Europeans and
indigenous Americans. Dubbed Ancient North Eurasians, this group is the recently revealed
third population that contributed to the genetic complexity of modern Europeans, and
occupied Europe prior to an invasion of agriculturalists 7,500 years ago. This group is
something of a missing link, as they connect all modern Europeans and Native Americans
(Lazaridis et al., 2014).

The multiple lines of evidence appear to confirm the assertion that ancestral Native Americans were
isolated genetically from other populations for thousands of years before dispersal, probably in
Beringia, as advanced in the Beringian standstill hypothesis (Tamm et al., 2014). As Hoffecker stated,
“To confirm the hypothesis, archaeological sites of LGM age must be documented in

Beringia. ..although most such sites presumably would be underwater” (Hoffecker, Elias, and
O’Rourke, 2014).

Data suggest that early human populations lived isolated in Beringia for 10,000 years before the
advent of the Holocene, before relocating in response to rising sea levels which occured at the advent
of the Holocene. BOEM believes that the seabed of Beringia, regardless of depth, could have
supported past human populations from 25,000 B.P. to 12,000 B.P. when the melting of the
Pleistocene ice sheets and associated deterioration of Beringia resulted in abandonment of the now
drowned land mass.

Onshore Archaeological Resources

Information for some of the approximately 312 known archaeological sites onshore in the Chukchi
Sea coastal area is in the Alaska Heritage Resources Survey File (AHRS) (ADNR, 2006).

Historically, onshore archaeological resources near the Chukchi Sea coast receive less damage from
the receding shoreline than do resources on the Beaufort Sea coast, which is subjected to more
slumping because of water action and permafrost (Lewbel, 1984). The Chukchi Sea coast is eroding
on an average of about 0.3 m (1 ft) per year (Harper, 1978). Although this erosion rate is considerably
lower than that of the Beaufort Sea coast (1-2 m/yr or 3-6 ft/yr), it accounts for a coast on which new
archaeological sites periodically appear because of erosion. Known onshore archaeological resources
exist in great numbers and quality. Emerging communities, graves, whaling camps, and
fishing/hunting camps have been found (Tornfelt, 1982).
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CHAPTER 4. ENVIRONMENTAL CONSEQUENCES

This chapter presents an analysis of potential environmental, social, and economic impacts resulting
from the oil and gas exploration, development, production, and decommissioning scenario developed
for leases resulting from Chukchi Sea OCS Oil and Gas Lease Sale 193 (referred to hereafter as “the
Scenario”). As a prelude to the environmental impacts analysis, the following subsections describe:

e The Scenario assumed for this analysis

The oil and gas activities which comprise this Scenario

Impact producing factors caused by those activities

The structure of the ensuing environmental impacts analysis

How overlapping activities will be addressed

e How impacts are addressed through time

The levels of effect and significance thresholds used to measure impacts

4.1. Assumptions for Effects Assessment

BOEM created an exploration, development, production, and decommissioning scenario (“the
Scenario”) to provide a basis for the environmental effects analysis in this chapter. This Scenario
represents the highest level of oil and gas activities that could reasonably result from Lease Sale 193.
A summary of the Scenario, along with the assumptions and process used to create the Scenario, is
provided in Section 2.3. A description of the methodology used to develop the Scenario along with a
full schedule of activities is available in Appendix B.

The Scenario assumes that current lessees will explore their leases, successfully discover an anchor
field as well as a satellite field, develop necessary infrastructure, and produce approximately 4.3 Bbbl
of oil and 2.2 Tcf of natural gas from the leases issued from Lease Sale 193. The Scenario describes
these activities as occurring over a period of 77 years (which includes decommissioning). Impacts
from exploration, development, production, and decommissioning from potential future lease sales in
the Chukchi Sea are considered.

The most likely result of Lease Sale 193 is the limited and unsuccessful exploration of leases, and
nothing more. An “exploration-only” result is consistent with historical trends for the Chukchi Sea
OCS as well as the majority of the economic simulations conducted by BOEM. The larger Scenario
is, however, a possible outcome (assuming subsequent exploration plan and development and
production plan approvals). The environmental impacts analyses provided in this chapter are
predicated on the unlikely assumption that all of the oil and gas activities described in this Scenario
will in fact occur.

4.1.1. Description of Oil and Gas Activities

The activities comprising the Scenario can be divided into three categories: exploration, development,
and production/decommissioning. The activities associated with each phase are described below.

4.1.1.1. Exploration

Exploration includes those activities conducted to acquire information about the location, size, and
characteristics of oil and gas prospects within the Leased Area. This includes activities conducted to
acquire information about potential drilling locations, e.g. seafloor characteristics and/or drilling
hazards. This also includes exploration and delineation well drilling. More specifically, these
activities include:

e Marine seismic surveys (4-12 surveys over 25 years)
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e Geohazard surveys (10-16 surveys over 28 years)

Geotechnical Surveys (10-16 surveys over 28 years)

Exploration and delineation well drilling (30-40 wells within a 20 year, discontinuous period)

Construction of exploration base (1 base over 2 years)
Associated vessel and aircraft traffic

Additional description of Exploration activities is provided in the following sections of the 2007
FEIS:
e [V.A.2.b(1). Marine Streamer Marine 3D and 2D Seismic Surveys
IV.A.2.b(2). High-Resolution Site-Clearance Surveys
IV.A.2.b(3). Drilling Operations
IV.A.2.e. Transportation Activities
IV.A.2.g. Estimates of Drilling Wastes and their Disposal

4.1.1.2. Development

Development includes those activities conducted to create the infrastructure necessary for production.
More specifically, these activities include:
o Installation of offshore platforms (8 over 26 years)
o Production well drilling (400-457 wells over 25 years)
o Service well drilling (80-92 wells over 25 years)
o Installation of offshore oil pipelines (190-210 miles over 25 years)
¢ Installation of an onshore oil pipeline (300-320 miles over 4 years)
o Installation of offshore gas pipelines (190-210 miles over 25 years)
o Installation of onshore gas pipeline (300-320 miles over 4 years)
¢ Construction of a shorebase (1)
e Construction of a processing facility (1)
o Construction of a waste facility (1)

e Associated vessel and aircraft traffic

Additional description of Development activities is provided in the following sections of the
2007 FEIS:

e [V.A.2.c. Development Activities

e IV.A.2.b(3). Drilling Operations

e [V.A.2.e. Transportation Activities

e IV.A.2.g. Estimates of Drilling Wastes and their Disposal

4.1.1.3. Production

Production includes those activities conducted to extract oil and gas resources from the ground and
transport them to market. Also included in Production are decommissioning activities. More
specifically, these activities include:

e Oil production (4.3 Bbbl over 44 years)
e Gas production (2.2 Tcf over 44 years)
o Vessel traffic (8-16 trips per week - shorebase to platform and back)
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o Aircraft traffic (56-168 flights per week - Barrow/Wainwright to platform and back)
e Decommissioning (platforms/pipelines over 24 years)

e Additional description of Production activities is provided in the following sections of the
2007 FEIS:

e [V.A.2.d. Production Activities

e [V.A.2.b(3). Drilling Operations

e [V.A.2.e. Transportation Activities

e [V.A.2.g. Estimates of Drilling Wastes and their Disposal
e [V.A.2.f. Abandonment Activities

4.1.2. Impact Producing Factors

The oil and gas activities listed above have the potential to affect resources in various ways. This
subsection identifies the Impact Producing Factors, or IPFs, caused by these activities. These IPFs
will be referenced in the resource-specific analyses of this chapter to the extent they are relevant in
understanding impacts to a given resource. Each resource-specific subsection of Chapter 4 begins by
identifying the IPFs relevant to the resource at hand and describes the types of impacts which may
occur to that resource. The IPFs associated with this Scenario include:

4.1.2.1. Noise

Noise, whether carried through the air, ice, or under water, may cause some species to alter their
behavior, including changing feeding routines, movement, and reproductive cycles. Concerns about
noise have been raised because of the potential effects on animals, particularly marine mammals and
fish, as well as effects on Alaska Native subsistence activities. These concerns apply to both
underwater and atmospheric noise. Sources of noise associated with the oil and gas activities
encompassed by this Scenario include vessels, seismic surveys, aircraft, facility construction, drilling,
production and maintenance, decommissioning, and spill response and cleanup. Additional
description of how noise may impact environmental resources is provided in the 2007 FEIS

(Section IV.A.3.b).

4.1.2.2. Physical Presence

The physical presence of vessel and platforms can affect environmental resources in the vicinity of
operations. There is also potential that environmental resources may collide with vessels or their
propellers, or become entangled in oil and gas-related equipment. Additional description of how the
presence of vessels and platforms may impact environmental resources is provided in the 2007 FEIS
(Section I.LES.4).

4.1.2.3. Discharges

Several forms of routine permitted discharges from oil and gas activities can affect environmental
resources. Muds and cuttings are discharged from the drilling of wells. Graywater is discharged from
vessels, platforms, and onshore facilities. Ballast water is discharged from vessels. Facilities can also
introduce heat into the environment, i.e. thermal discharges. Finally, many types of equipment
associated with oil and gas activities discharge emissions into the air. Additional description of how
discharges may affect the marine environment is provided in the 2007 FEIS (Section IV.A.3.d).
Additional description of impacts from emission to air is provided in the 2007 FEIS

(Section IV.C.1.b).
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4.1.2.4. Habitat Alteration

Oil and gas related activities can destroy, disturb, alter, or convert habitats used by various biological
resources for critical life functions. Additional description of how habitat alteration may impact
environmental resources is provided in the 2007 FEIS (Section IV.A.3.c, page. IV-16).

4.1.2.5. Accidental Oil Spills and Gas Releases

Stakeholders have expressed concern about the potential for oil and gas exploration, development, or
production activities to release or spill hydrocarbons into the environment. Gas releases and oil spills
are illegal, unplanned, accidental events. With the exception of rare events, like the Deepwater
Horizon, the number of spills and the volume of oil entering the environment from accidental spills
have been decreasing in recent decades, even as petroleum consumption has risen (USCG, 2012;
USEIA, 2014).

This section summarizes technical information from Appendix A to create a set of assumptions for
purposes of environmental effects analysis. The background information from which these
assumptions are derived is provided in Appendix A.

This Second SEIS analyzes the effects of reasonably forseeable oil spills from a Scenario entailing
4.3 Bbbl of oil production. The assumptions were developed using technical information and historic
data (detailed in Appendices A and B), as well as project-specific information, modeling results,
statistical analysis, and professional judgment. The analyses are based on a set of assumptions about
the number, volume, and types of spills estimated to occur during the different phases. As shown in
Figure 4-1, the oil-spill analyses consider the potential for small, large, and very large spills to occur
during two general activity phases: (1) exploration and (2) development and production. The
assumptions are discussed in the sections that follow. These assumptions apply to Alternatives I, III,
and IV of this Second SEIS.

Exploration Activities Development and Production Activities
- Small RefinedSpills - Small Refined, Crude, and Condensate Spills
« G&G Activities -Vessels
-Vessels -Platforms, Wells
=« Exploration and Delineation «Pipelines
Drilling Activities -Large Crude, Condensate and Refined Spills or
- \Vessels Gas Releases
=Rigs «Platforms, Wells
«Pipelines

Exploration, Delineation and Development Drilling, Workovers, and Production

-Very Large Crude Oil Spill
- Wells

Figure 4-1. Type and Sizes of Oil and Gas Spills by Phase and Source. The Figure identifies the types and
sizes of spills and their associated sources for each phase of oil and gas activity analyzed in Sections 4.3 or 4.4.

Small Oil Spills: <1,000 bbl

Small spills, although accidental, have occurred with generally routine frequency and are considered
reasonably foreseeable to occur from both Exploration and Development and Production activities.
The majority of small spills would be contained on a vessel or platform, and refined fuel spills that
reach the water would evaporate and disperse within hours to a few days. Further, those spills
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reaching the water may be contained by booms or absorbent pads. The subsections below estimate the
number and size of small spills that could occur during various phases of the Scenario.

Summary of Assumptions about Small Spills

BOEM bases the analysis of effects from small oil spills for Alternatives I, 111, and IV on the
assumptions in Table 4-1. BOEM estimates about 800 small spills would occur over the course of the
77-year Scenario. These estimated small spills are totaled and rounded to the nearest hundred. Details
are further discussed below.

Table 4-1.  Small Spill Assumptions.

Variable Assumption for Purposes of Analysis
Number 800 total — Rounded to nearest hundred

Small refined oil spills occur during geological and geophysical activities, exploration and delineation
Activities drilling activities, and development and production activities.

Small crude and condensate oil spills occur during development and production activities.

Small refined oil spills during geological and geophysical or exploration and delineation activities would
Timing occur during the open-water season (July- early November).
Small refined and crude oil spills during development and production could occur any time of the year.

Geological and geophysical activities: most would be <1 bbl, one would be up to13 bbl

Exploration and Delineation Drilling: most would be 0 up to 5 bbl, some would be up to 50 bbl.
Development and Production: most would be 3 bbl; two would be 700 bbl. One of the 700 bbl spills is
assumed to occur from the onshore pipeline.

Size

« production facility and then the water or ice
* open water

Medium Affected * broken ice _
« on top of or under solid ice
* shoreline
« tundra or snow
Weathering 50 bbl evaporates and disperses within 3 days. Spills of <1 bbl evaporate and disperse within 10 hours.

Exploration

Small refined oil spills may occur during Exploration. The estimated total and annual number and
volume of small refined oil spills during Exploration activities is displayed in Table 4-2. BOEM
estimates about 35 spills occur during exploration ranging in size from <1 bbl up to 50 bbl per spill.
Exploration is divided into Geological and Geophysical activities (marine, geohazard, and
geotechnical surveys) and exploration and delineation drilling activities. Spills during Exploration are
expected to be small and consist of refined oils because crude and condensate oils would not be
produced during exploration. Refined oil is used in the drilling activity for the equipment and
refueling.

Table 4-2. Annual and Total Potential Small Spills for Identified OQil and Gas Activities.

Estimated Total Estimated Total | Estimated Annual | Estimated Annual

Activity Phase Number of Small | Volume of Small | Number of Small | Volume of Small
Spills Spills (bbl) Spills Spills (bbl)
Small Refined Oil Spills
Exploratlgn Geo[og]cal and 0-15 0-<27 0-3 0-<3or<13
Geophysical Activities
Ex_pl_oration and Delineation 0-20 0-<145 0-2 0-<55
Drilling
Development and Production 0-520 0-1,600 0-12 0-36
Small Crude or Liquid Natural Gas Condensate Oil Spills
Development and Production 0- 222 | 0- 2,000 | 0-5 | 0 - 680

Note:  Table represents the number and volume of small spills estimated to occur annually and in total for the
identified oil and gas activities.

Development and Production

Crude, condensate, or refined small oil spills may occur during Development and Production. About
750 small crude and refined spills could occur during Development and Production. Of those, about
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220 are small crude or condensate oil spills ranging from >1 bbl up to 50 bbl which could occur
during the 44-year crude or condensate oil-production period, which is an average of about 5 spills
per year. In addition to the 220 small crude or condensate spills just discussed, an estimated two small
crude or condensate oil spills >500 bbl and <1,000 bbl could occur during the 44-year oil-production
period. Of those two small crude oil spills >500 bbl and <1,000 bbl, one is assumed to occur offshore
(from platforms or pipeline), and one is assumed to occur onshore (from the 300 mi onshore
pipeline).

An estimated 260 refined-oil spills >1 bbl could occur during the 44-year oil-production period for
Alternatives I, III, and IV, an average of about 6 spills per year. Likewise, BOEM estimates 260
refined spills could occur over the 44-year gas-sales production period.

Overall, estimates of crude, condensate and refined oil spills >1 and <1,000 bbl assumed to occur
during each year of Development and Production are 11 for Years 10-30, 17 for Years 31-53 and 6
for Years 54 to 77.

Large Oil Spills: 21,000 bbl

Large spills, although accidental, are estimated to occur from Development and Production activities
and therefore are reasonably foreseeable. Two large spills of crude, condensate, or refined oil are
assumed to occur during the Development and Production phases. This assumption is based on
considerable historical data that indicates large OCS spills >1,000 bbl may occur during this phase
(Anderson, Mayes, and Labelle, 2012). This assumption is also based on statistical estimates of the
mean number of large spills from platforms, wells, and pipelines, the number and size of large spills
on the OCS, and project-specific information in the Scenario. The mean number of large spills is
calculated by multiplying the spill rate from the Fault Tree model by the estimated resources
produced (4.3 Bbbl). By adding the mean number of large spills from platforms and wells (0.5) and
from pipelines (0.9), a mean total of 1.4 large spills was calculated for the Scenario. Based on the
mean spill number, a Poisson distribution indicates there is a 75% chance of one or more large spills
occurring over the 77 years of the Scenario, and a 25% chance of no spills occurring.

Table 4-3.  Large Spill Assumptions.

Variable Assumption for Purposes of Analysis

Number 2 large spills occurring during the 64 years of oil and gas development and production

Percent chance of one

; 75% Chance of One or More Large Spills Occurring
or more occurring

Large spills occur during development or production. No large spill occurs during geological and

Activities geophysical activities or exploration and delineation drilling activities.
Large spills occur any time of the year
Timing Large spills do not occur in the same time and space; but at punctuated intervals throughout 64

years. Large crude, condensate, or diesel spills could occur during the 44 years of crude oil or
natural gas liquid condensate production. Large diesel spills could occur during sales gas production.

Pipeline 1,700 bbl crude or condensate oil

Size and Qil Type Platform 5,100 bbl crude, diesel or condensate oil

production facility and then open water or ice
open water

broken ice

on top of or under solid ice

shoreline

tundra or snow

Medium Affected

Condensate and diesel oil will evaporate and disperse much more rapidly than crude oil, generally
within 1-13 days. After 30 days in open water or broken ice, BOEM assumes the following
Weathering After 30 weathering for crude oil:

days e 28-40% evaporates,

e 3-16% disperses, and

o 44-62% remains.
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Variable Assumption for Purposes of Analysis

The time to contact and chance of contact from a large oil spill are estimated from an oil-spill-
trajectory model (Appendix A, Tables A.2-1 through A.2-72). Assuming a large spill occurs, the
chance of contact is analyzed from the location where it is highest when determining impacts.

Chance of Large Spill
Contacting and Timing

Chance of One or More
Spills Occurring and
Contacting

The overall chance of one or more large oil spills occurring and contacting is calculated from an Qil-
Spill-Risk Analysis (OSRA) model (Appendix A, Tables A.2-73 through A.2-75).

The OSRA does not account for response, cleanup, or containment and therefore may overestimate
Spill Response the chance of a large spill contacting environmental resource areas (ERAs), land segments (LS) or
grouped land segments (GLS). Cleanup is analyzed separately as mitigation or disturbance.

For the purpose of the analysis, BOEM assumes that two large spills would occur during the
Scenario. Assuming a number of spills that is higher than the most likely number of spills helps to
ensure that this Second SEIS does not underestimate potential environmental effects.

The assumptions BOEM uses to analyze the potential effects of large crude, condensate, or refined oil
spills that could occur from development and production, are set forth in Table 4-3. The analysis of
the potential effects from large spills is contained in Sections 4.1.3 through 4.1.4.

Based on OCS historical data, no large spills are assumed to occur during the exploration phase of oil
and gas activities. This assumption is based on a robust set of historical data about oil spills. Of over
15,000 exploration wells drilled on the OCS from 1971-2010, no crude oil spills >1,000 bbl have
occurred, other than the Deepwater Horizon (DWH) incident. The DWH falls within a subset of large
spills referred to as “very large oil spills” (VLOS), which is defined as spills greater than 150,000 bbl,
and is considered a low-probability, high-impact event. In other words, a spill of this volume is highly
unlikely to occur during any activity phase, but if one did occur (as the DWH), the impacts would be
substantial. In Section 4.4, BOEM addresses the possibility of a VLOS occurring, uses historic data to
assess the likelihood of a VLOS occurring, and analyzes the potential environmental effects of such
an event.

Gas Releases

The Scenario estimates 2.2 Tcf of dry gas will be produced over 44 years, and up to 3 potential gas
releases ranging from 10-20 million cubic feet each and explosion hazards in confined spaces could
occur. This analysis estimates one 10 million cubic foot release occurs offshore from the facility and
two 20 million cubic feet releases occur onshore from the 300 mi gas pipeline.

The Scenario through Time: Oil Spills

The Scenario through time includes overlapping activity phases; Table 4-4 shows the size, type and
timing of oil and gas spills estimated to occur throughout the life of the Scenario as described in the
next section, 4.1.3. In BOEM’s analyses, the potential effects of oil spills and gas releases are
analyzed for the activity phases in which they are estimated to occur.
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Table 4-4.  Generalized Size, Type, and Timing of Spill
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4.1.3. Analysis and Summary of Effects

After relevant IPFs are identified and their potential effects are described, each resource-specific
subsection within Chapter 4 will then track the progression of the Scenario through time. This
discussion organizes the 77-year Scenario into five distinct periods. The twin goals of this discussion
are to:

1. Chronologically discuss the oil and gas exploration, development, production, and
decommissioning activities which comprise the Scenario

2. Identify the types and assess the levels of environmental impacts that may occur along the way

The reader will note that as the Scenario progresses, one, two or even all three different phases of
activities — i.e. Exploration, Development, and Production — will proceed concurrently within these
five periods. This overlap is illustrated in Table 4-4. The environmental impacts analyses provided in
each resource-specific subsection of Chapter 4 will address all of the overlapping activities that occur
within each of the five time periods. A summary of potential impacts from relevant oil and gas
activities is provided for each period for each resource. A final conclusion —i.e. a determination of
the scale of the impacts— is then provided for the resource as a whole.

Again, about 800 small oil spills and 1-2 large oil spills referenced above and assumed for this
analysis may occur at any time from commencement of exploration drilling to end of production.
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Figure 4-2.  Oil and Gas Activities through Time. Figure illustrates the flow of types of oil and gas
activities that would occur through time as the Scenario unfolds.

Phase #1: Exploration (Years 1-5)

The Scenario commences with exploration of blocks leased as a result of Lease Sale 193 (referred to
hereafter as the Leased Area). Lessees will seek to further their understanding of the geology of their
leased areas by conducting a marine seismic survey. Once viable prospects are identified, lessees will
conduct geohazard surveys and geotechnical surveys to identify more specifically proposed
exploration drilling sites, and to identify hazards associated with these locations. Once BOEM
approves exploration plans and BSEE issues drilling permits, lessees will drill exploration and
delineation wells to determine the presence and quantity of hydrocarbons within targeted reservoirs.
The Scenario contemplates two mobile offshore drilling units (MODUSs) drilling two wells each per
year over Years 3-5.

There are no OCS oil or gas development or production activities overlapping with this phase. In fact,
if initial exploration activities prove unsuccessful, then no oil or gas development or production
would occur as a result of Lease Sale 193.

This Scenario assumes, however, that successful exploration drilling of a large prospect leading to the
establishment an anchor field occurs during this phase. The drilling of exploration and delineation
wells will further establish the extent of the reservoir and help determine the placement of platforms
and production wells.

Phase #2 Exploration and Development (Years 6-9)

The discovery of an anchor field precipitates the development of infrastructure necessary to produce
oil. A shorebase and a supply marine vessel terminal are constructed in Years 5 and 6. Installation of
300 miles of onshore oil pipeline and 160 miles of offshore oil pipeline occurs during Years 6-9 in
preparation for production from the first platform, which is installed in Year 10 (Period 3, below).

Exploration activities (to include marine seismic surveys, geohazard surveys, geotechnical surveys,
and exploration drilling) continue throughout this phase, as lessees will search for additional fields
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now considered economic in light of the successful development of the anchor field. The Scenario
contemplates two exploration MODUs drilling two wells each per year during this phase.

Phase #3: Exploration, Development, and Production (Years 10-25)

Exploration activities and development of the anchor field continue during this period. Production of
oil commences, meaning all three categories of oil and gas activities — exploration, development, and
production activities — occur during this phase.

A satellite field is developed during the latter years of this phase. The continuation of exploration
activities results in the discovery, and delineation of another economic field. The ensuing
development, though relatively smaller in scale, follows a similar pattern to development of the
anchor field. For the anchor field, additional offshore production platforms are constructed, on-
platform production and service wells, as well as subsea wells, are drilled (with up to four drilling
units operating at one time), and offshore pipelines are installed. These activities utilize the existing
production base, supply boat terminal and onshore pipeline.

Overall, exploration activities during this phase consist of five marine seismic surveys (Years 11, 15,
19, 21 and 25), one geohazard survey (Year 20), one geotechnical survey (Year 20) and 12
exploration or delineation wells (4 units drilling 4 wells per year from Years 20-22).

Development activities during this phase entail installation of six offshore production platforms
(Years 10, 13, 16, 19, 22 and 24). On-platform production and service wells (between 3 and 32 per
year from Years 10-25) are also drilled, as are subsea wells (between 6 and 9 per year from Years 12-
23). Pipelines are installed between the anchor fields and the satellite field (Years 13-23).

The production of oil and natural gas liquid condensate which commenced in Year 10 gradually
ramps up until it peaks in Year 23, at which point it begins a slow decline.

Phase #4 Development and Production (Years 26-50)

The fourth phase features additional development of the satellite field and the continuation of oil
production from both the anchor field and satellite field. Development activities during this phase
entail installation of two offshore production platforms (Years 27 and 30). On-platform production
and service wells (between 2 and 21 per year from Years 26-34) are also drilled. Pipelines are
installed between the satellite field platforms (Years 27 and 30). As oil production from wells on the
anchor field declines, existing oil and natural gas liquid condensate production platforms and wells
are converted to natural gas production. This transition is gradual, as oil production continues during
this entire phase. More and more oil production platforms and wells are incrementally converted to
gas production platforms and wells as the years go by. Installation of the onshore gas pipeline occurs
from Years 27-29. Installation of offshore gas pipelines also commences in Year 27 and continues
sporadically over the ensuing 23 years.

Phase #5 Production and Decommissioning (Years 51-77)

The fifth and final phase is characterized by the end of oil production, declining gas production, and
decommissioning of infrastructure associated with each. As wells reach the end of their economic
lives, they are taken offline and plugged with cement. Platforms will be removed and pipelines will
be decommissioned. Production ends in Year 74; decommissioning is completed in Year 77.

4.1.4. Analyzing Impacts at the Lease Sale Stage

This analysis occurs at the lease sale stage, which is the second stage of BOEM’s four-stage process
under OCSLA. Although a lease holder may conduct ancillary activities on lease, the purchase of a
lease entails no right to proceed with full exploration, development, or production; the lessee must
submit plans and receive all requisite approvals before proceeding with these activities.
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Prior to any exploration drilling (third stage), a lessee must submit an Exploration Plan (EP) and
receive approval by BOEM, which conducts a detailed and site-specific NEPA analysis of each plan.
At the fourth stage, an approved Development and Production Plan (DPP) is required before a lessee
may commence developing infrastructure necessary to produce oil and gas (fourth stage). BOEM
conducts another detailed, site-specific NEPA review on each proposed DPP. Only if a proposed EP
or DPP meets the substantive standards established in BOEM regulations at 30 CFR §550.202 may
BOEM approve the plan. BOEM will also require a lessee to implement any mitigation measures
deemed necessary by its plan- and site-specific reviews. In addition, a lessee must submit an
application to permit to drill (APD) for any well and receive approval from BSEE; BSEE ensures that
lessees meet the regulations at 30 CFR 250 and 30 CFR 254.

BOEM’s NEPA analyses through its four-stage OCSLA process (Five-Year Program, Lease Sale,
Exploration, Development, and Production) are as specific and quantitative as the circumstances
allow. However, it must be recognized that accurate projection and description of impacts becomes
increasingly difficult as one proceeds further into the future. These challenges are particularly
relevant here, given the 77-year time horizon of the Scenario. The analysis of potential impacts
occurring later in time, and at later stages of the OCSLA process, may necessarily become more
conceptual and qualitative.

4.1.4.1. Area of Effects

The area of effects depends on factors that differ across resources, such as the location and mobility
of the resource, the nature and timing of the impacts, and aspects of the affected environment. For
example, some resources are stationary (e.g., vegetation or a community), while others are mobile
(e.g., whales). As a result, the area of effects is specific to each resource. In this Second SEIS, the
appropriate area of effects for each resource is reflected in the resource-specific analyses within this
chapter.

4.2. Impacts Scale

The analyses in this chapter apply a scale to categorize the potential impacts to specific resources and
evaluate the significance of those impacts. The scale takes into account the context and intensity of
the impact based on four parameters: detectability, duration (i.e., short-term or long-lasting), spatial
extent (i.e., localized or widespread), and magnitude (i.e., less than severe or severe, where the term
“severe” refers to impacts with a clear, long lasting change in the resource’s function in the ecosystem
or cultural context).

Analysts used the best available information and their professional judgment to determine where a
particular effect falls in the continuum on a relative scale from “negligible” to “major.” Impacts that
fall in the category of “major” were considered to be significant under NEPA. For biological
resources, impacts were determined based on changes on the stock or population, rather than the
individual level.

The impacts scale applied in this Second SEIS is as follows:

Negligible: Little or no impact

Minor: Impacts are short-term and/or localized, and less than severe

Moderate: Impacts are long lasting and widespread, and less than severe

Major: Impacts are severe

In applying this scale and the terms that describe impact categories (levels of effect), analysts took
into consideration the unique attributes and context of the resource being evaluated. For example, for
impacts to biological resources, attributes such as the distribution, life history, and susceptibility of
individuals and populations to impacts were considered, among other factors. For impacts to
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subsistence activities, factors considered include the fundamental importance of these activities to
cultural, individual and community health, and well-being. Based on these unique characteristics,
impacts to subsistence activities are considered long-lasting and severe, and thus, major and
significant, if they would disrupt subsistence activities, make subsistence resources unavailable or
undesirable for use, or only available in greatly reduced numbers for a substantial portion of a
subsistence season for any community.

In developing this impacts scale, BOEM considered the approaches used by other Federal agencies in
their NEPA analyses of other proposed Federal actions, including other actions in the Arctic.
Examples include the approaches set forth in the Final Programmatic EIS for the Atlantic OCS
Proposed Geological and Geophysical Activities (USDOI, BOEM, 2014b); National Petroleum
Reserve in Alaska (NPR-A) Final Integrated Activity Plan/EIS (USDOI, BLM, 2012); Alaska Stand
Alone Gas Pipeline EIS (USACE, 2012b); and the Point Thomson EIS (USACE, 2012a).

4.3. Effects of Oil and Gas Exploration, Development, and
Production

As explained in Section 2.1.1, the Proposed Action is to affirm Lease Sale 193, which would result in
460 current leases in the Chukchi Sea Program Area (see Figure 1-2). No new leases will be issued
pursuant to this lease sale. This makes Alternative I (Proposed Action) and Alternative IV (Corridor
II Deferral) effectively the same for the purpose of analysis; both Alternatives would address the
potential effects of activities related to the 460 current leases. If Alternative III (Corridor I Deferral)
were selected, the five leases within the Corridor I Deferral would be vacated. In the analyses below,
BOEM analyzes Alternatives I and IV together as one, and provide separate analyses for Alternative
II (No Action) and Alternative III (Corridor I Deferral).

4.3.1. Water Quality
4.3.1.1. Alternatives | and IV

Impact Producing Factors

This section identifies the IPFs associated with oil and gas exploration, development, and production
phases that would affect water quality. It discusses the manner in which each identified IPF can affect
water quality. IPFs are organized by phase of oil and gas activity (i.e, exploration, development,
production, and decommissioning). IPFs which occur during multiple phases are addressed in the
phase in which they first appear. Accidental spills, though not considered a routine oil and gas
activity, have the potential to occur during each phase of oil and gas operations. The types of impacts
of small and large oil spills and gas releases are analyzed in the phase in which they first have the
potential to occur. The impacts of oil spills or gas releases are then analyzed under “Impacts of the
Scenario through Time” within this section.

The 2007 FEIS and 2011 SEIS contain background information about the IPFs on water resources;
this information is discussed briefly below. Additional background information is contained in the
following EPA documents:

¢ Biological Evaluation In Support of the Chukchi Sea Oil and Gas Exploration (National
Pollutant Discharge Elimination System) NPDES General Permit (EPA, 2012a)

e Ocean Discharge Criteria for Oil and Gas Exploration Facilities on the Outer Continental Shelf
in the Chukchi Sea, Alaska, NPDES Permit No.: AKG-28-8100 (EPA, 2012b)

e Chukchi Sea Environmental Monitoring Program Requirements Summary (EPA, 2012c¢)
e Results from Chukchi Sea Permit Dilution Modeling Scenarios (EPA, 2012d)
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e NPDES General Permit for Oil and Gas Exploration Facilities on the Outer Continental Shelf in
the Chukchi Sea, Alaska (EPA, 2012¢)

e Vessel General Permit (VGP) for Discharges Incidental to the Normal Operation of Vessels
Authorization to Discharge under the National Pollutant Discharge Elimination System (EPA,
2013a)

Exploration

Exploration activities would affect various water resource environments (marine, estuarine,
freshwater) and at different depths. Activities in the exploration phase that would affect water
resources are presented in Table 4-5.

Table 4-5.  Exploration Activity Types and Water Resource Environments Affected.

Environment and Depth1 Affected - Exploration
Type of Exploration Activity that Would Affect Water | pmarine: Marine: |Marine:Bottom-| . . or
Resources Surface Midwater g:;?l';g: Freshwater-
Water, Ice Column Sediments all depths
Excavation sediments (well cellar cuttings) X
Drill cuttings (from exploration well) X
Cuttings with adhered drilling fluids X X
Water-based drilling fluids X X
Excess cement discharge X X X
Blow-out preventer fluid X
Sanitary waste discharge X X
Domestic waste discharge X X
Cooling water discharge X X
Desalination brine water discharge X X
Ballast water discharge X X
Bilge water (treated onboard) discharge X X
Deck drainage (separated onboard) X
Setting and driving support legs (jack-up rig) X
Setting seafloor supports (jack-up rig) X
Seafloor core sampling sediments X
Seawater Withdrawals X X
Accidental refined oil spills < 1,000 barrels X X

'Notes: Surface Water and Sea Ice (surface to ~10 m depth (33 ft)
Midwater (~10 m to ~ 3 m (33-9.8 ft) above seafloor)

Bottomwater (up to ~3 m (9.8 ft) above seafloor)

Seafloor Sediments (to 1 m (3.2 ft) below seafloor)

Discharges

Drilling Muds and Cuttings; Wastewater. There are several types of discharges that can occur
during exploration, as well as the other phases of oil and gas operations. Discharges from exploration
operations in Federal waters of the Chukchi Sea are permitted under a NPDES General Permit that is
issued by EPA and have a term of five years (please note that the State of Alaska has been delegated
authority for these discharges in State waters out to three miles). Discharges under a General Permit
for exploration typically include sanitary waste, domestic waste, drilling fluids, drilling cuttings, and
deck drainage. Detailed information on the various types and properties of discharges from routine oil
and gas activities is contained in the 2007 FEIS (Section IV.C.1.a(4)).
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The current NPDES General Permit for exploration discharges in the Chukchi Sea is the 2012-2017
NPDES General Permit for Oil and Gas Exploration Facilities on the Outer Continental Shelf in the
Chukchi Sea (AK 28-8100) (EPA, 2012¢). The terms of this permit are indicative of the expected
terms of future General Permits. The types of discharges in the current 2012-2017 General Permit are

presented in Table 4-6.
Table 4-6.

Discharges Permitted for Chukchi Sea Exploration Facilities 2012-2017.

Types of Discharge Permitted in the Current NPDES
General Permit

Depth of wastewater discharge into the
Offshore Marine Environment'

Water-Based Dirilling Fluids and Drill Cuttings

Surfacewater, Midwater

Deck drainage

Surfacewater

Sanitary wastes

Surfacewater, Midwater

Domestic wastes

Surfacewater, Midwater

Desalination unit wastes

Surfacewater

Blowout preventer fluid

Bottomwater, Seafloor sediments

Boiler blowdown

Surfacewater (commonly, directly to surface)

Fire control system test water

Surfacewater (commonly, directly to surface)

Non-contact Cooling Water

Surfacewater (commonly, directly to surface)

Uncontaminated ballast water

Surfacewater

Bilge water

Surfacewater

Excess cement slurry

Bottomwater, Seafloor sediments

Muds, Cuttings, Cement at the Seafloor

Bottomwater, Seafloor sediments

Note:

Types of Discharges Permitted for Exploration Facilities in the Chukchi Sea 2012-2017.

'Surface Water and Sea Ice (surface to ~10 m (33 ft) depth); Midwater (~10 m to ~ 3 m (33-9.8 ft) above
seafloor); Bottomwater (up to ~3 m (9.8 ft) above seafloor); Seafloor Sediments (to 1 m (3.2 ft) below

seafloor)

Source: General Permit for exploration facilities in the Chukchi Sea, 2012-2017 (EPA, 2012b).

During exploration, drill cuttings, water-based drilling fluids, and excavation sediment would be
discharged into the water and on the seafloor. Exploration drilling discharge estimates and well cellar

excavation volumes are presented in Table 4-7.
Table 4-7

Discharge Volumes to Water and Seafloor in Construction of Exploration Wells.

. Estimated Exploration Well Discharge Volume
Type of Discharge 3 : 3 —
1 Well (ft) 4 Wells in One Year (ft°) 40 Wells over Scenario (ft’)
Cuttings iny — drilling and mudline cellar 22554 f° 90,216 ft* 902,160 ft*
construction over 38 days/well
Drilling fluids and cuttings over 38 days/well 41,245 {3 164,980 ft* 1,649,800 ft*
Total for time period 63,799 f* 255,196 ft’ 2,551,960 ft*

Note:
Seafloor for Construction of Exploration Wells.

Volume of Drill Cuttings, Drilling Fluids and Well Cellar Sediment Discharged into Water and on

Estimates of discharges are based on the Notice of Intent for exploration drilling in the Chukchi Sea
submitted by a lessee to EPA, 2010; an exploration well is based on operating 38 days/well.

1 bbl = 0.159 m* = 35 ft®

As a result of the physical and chemical heterogeneity of typical drill cuttings and drilling fluids, the
mixture would undergo fractionation (separate into various components) as it is discharged to the
ocean. The larger particles, which represent about 90% of the mass of drilling mud solids, would
settle rapidly out of solution, whereas the remaining 10% of the mass of the mud solids consists of
fine grained particles that would drift with prevailing currents away from the drilling site (Neff, 2005;
Neff et al., 2010). The fine-grained particles would disperse into the water column and settle slowly
over a large area of the seafloor. Models, lab-scale simulations, and field studies suggest that
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discharged drilling muds and cuttings would be rapidly diluted to very low concentrations, and that
suspended particulate matter concentrations would drop below effluent limitation guidelines within
several meters of the discharge (Neff, 2005; Netto, Fonseca, and Gallucci, 2010). In well-mixed
waters, particles discharged to the ocean from drilling activities are typically diluted by 100-fold
within 10 m (33 ft) of the discharge and by 1,000-fold after a transport time of about 10 minutes at a
distance of about 100 m (328 ft) from the platform (Neff, 2005). Material discharged during drilling
and construction activities would be similar in composition to naturally-occurring seafloor sediments,
and its contribution to turbidity from waves and currents would be about the same as the sediments
existing at the seafloor surface before drilling activities (USDOI, BOEM, 2012). Experiments have
shown the composition of deposited materials have an effect on recolonization of benthic
communities, with natural sediments from disturbance of the benthic surface having less adverse
effect on the recolonization rate than drilling muds, and water based drilling muds having less effect
than synthetic muds (Trannum et al., 2011).

The discharge of drill cuttings and drilling muds associated with exploration and development,
drilling activity, and drilling of service wells during production, would create increased turbidity and
increased concentrations of total suspended solids in the water column. Drill cuttings and water-based
drilling fluids are comprised of a slurry of particles with a wide range of grain sizes and densities, and
various fluid additives may be water soluble, colloidal, or particulate in nature (Neff, 2005). Drill
cuttings are particles of sediment and rock extracted from the bore hole as the drill bit penetrates the
earth. Water-based drilling fluids consist of water mixed with a weighting agent (usually barium
sulfate, BaSO4) and various additives to modify the properties of the mud (Neff, 2005, Neff et al.,
2010). In the immediate vicinity of exploratory drilling and anchor handling activities, turbidity may
locally exceed the 7,500 ppm threshold. Particles that are temporarily suspended in the water column
near construction sites of platforms and during drilling activities probably would exceed thresholds
set by the EPA (EPA, 2012b). Turbidity above ambient levels caused by increases in suspended
particles in the water column would affect water quality in the Proposed Action area. Turbidity levels
are generally expected to remain considerably below 7,500 ppm suspended solids (NRC, 1983). In the
immediate vicinity of exploratory drilling and anchor handling activities, turbidity may locally exceed
the 7,500 ppm threshold. Local effects on water quality may be high-intensity but would dissipate
quickly with distance from the activity, with duration dependent upon water temperature, salinity, and
current speed. Effects on water quality resulting from increased turbidity would be local and would
generally be restricted to the areas within 100 m (328 ft) of the drilling or anchor handling activity
(NRC, 1983; Neff, 2005). Effects resulting from increased turbidity would be temporary and expected
to end within a few days after drilling or anchor handling activity stops. Anticipated effects from
pipeline construction would have similar results in turbidity from trenching and burying of pipelines
during construction.

As a result of the physical and chemical heterogeneity of typical drill cuttings and drilling fluids, the
mixture would undergo fractionation (separate into various components) as it is discharged to the
ocean. The larger particles, which represent about 90% of the mass of drilling mud solids, would
settle rapidly out of solution, whereas the remaining 10% of the mass of the mud solids consists of
fine grained particles that would drift with prevailing currents away from the drilling site (Neff, 2005;
Neff et al., 2010). The fine-grained particles would disperse into the water column and settle slowly
over a large area of the seafloor. Models, lab-scale simulations, and field studies suggest that
discharged drilling muds and cuttings would be rapidly diluted to very low concentrations, and that
suspended particulate matter concentrations would drop below effluent limitation guidelines within
several meters of the discharge (Neff, 2005; Netto, Fonseca, and Gallucci, 2010). In well-mixed
waters, particles discharged to the ocean from drilling activities are typically diluted by 100-fold
within 10 m (33 ft) of the discharge and by 1,000-fold after a transport time of about 10 minutes at a
distance of about 100 m (328 ft) from the platform (Neff, 2005). Material discharged during drilling
and construction activities from the seafloor would be similar in composition to naturally-occurring
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seafloor sediments, and its contribution to turbidity from waves and currents would be about the same
as the sediments existing at the seafloor surface before drilling activities (USDOI, BOEM, 2012).
Experiments have shown the composition of deposited materials have an effect on recolonization of
benthic communities, with natural sediments from disturbance of the benthic surface having less
adverse effect on the recolonization rate than drilling muds, and water based drilling muds having less
effect than synthetic muds (Trannum et al., 2011).

A previous exploration drilling operation on the Burger prospect was estimated to have disturbed
1,018 ft* of seafloor per well and each well cellar excavated 619 yd’ of sediment (USDOI, BOEMRE,
2011g). Cuttings from the well cellar excavation were deposited on the seafloor below the
temperature and salinity stratification layer. It is estimated that the maximum thickness of the
sediment deposition onto the seafloor would be 10.4 ft (3.2 m) and the deposition would continue out
to a horizontal distance of 449 ft (137 m) from the excavation site, where it would be 0.4 in (1 cm)
thick. The excavation of a mud line cellar in a season would increase sediment, suspended solids, and
turbidity in the lower water column above background levels, dependent upon the mineralogy and
grain size of the sediments excavated. Currents and severe storm events could re-suspend and
transport these newly deposited seafloor sediments (USDOIL, BOEMRE, 2011g). After the
disturbance of benthic surfaces ceases, it could take 4-8 years for invertebrate populations of species
such as clams and other shellfish, used by marine maammals such as walrus, to recolonize. It could
take from 1-2 years for smaller invertebrates, such as polychaetes, copepods, and amphipods, to
recolonize.

As described above, in well-mixed waters, particles discharged to the ocean from drilling activities
are typically diluted by 100-fold within 10 m (33 ft) of the discharge and by 1,000-fold after a
transport time of about 10 minutes at a distance of about 100 m (328 ft) from the platform (Neff,
2005). Discharge of water-based drilling muds and drill cuttings in the surfacewater layer would
create a plume of suspended material and turbidity. The ensuing downstream plume from cuttings
dispersed into water is normally 10s of meters wide and 100-900 m (328-2,953 ft) long. However, the
As described above, in well-mixed waters, particles discharged to the ocean from drilling activities
are typically diluted by 100-fold within 10 m (33 ft) of the discharge and by 1,000-fold after a
transport time of about 10 minutes at a distance of about 100 m (328 ft) from the platform (Neff,
2005). Discharge of water-based drilling muds and drill cuttings in the surfacewater layer would
create a plume of suspended material and turbidity. The ensuing downstream plume from cuttings
dispersed into water is normally 10s of meters wide and 100-900 m (328-2,953 ft) long. However,
the he EPA uses the model results when considering issuance of NPDES permits (EPA, 2012c).
Typical effects of surfacewater and bottom water discharges are presented in Table 4-8.

In addition to muds and cuttings, exploration activities would generate wastewater that would need to
be discharged. It is estimated, based on industry Notices of Intent (NOI) submitted to EPA, that
exploration wastewater would be discharged through a caisson at less than 10 m (33 ft.) below the sea
surface; at this depth, wastewaters would typically discharge above the temperature-salinity gradient,
where it would mix with surface waters.

Desalination brine, which contains a slightly higher salinity and slightly higher dissolved constituents
than seawater, would be discharged to the surfacewaters. Domestic wastewater and treated sanitary
waste would introduce organic materials that would increase suspended solids and turbidity, and
could cause temporary localized biological oxygen demand.

Table 4-8.  Qil and Gas Operations and Vessel Discharge Effects on Water: Various Depths.

Surface Mid | Bottom | Seafloor

Discharge Effects in the Marine Environment at Various Depths -
water water | water |Sediments

Suspended sediment and suspended solids increase X X

Dissolved solids and dissolved salts increase X
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. . . . . Surface | Mid | Bottom | Seafloor
Discharge Effects in the Marine Environment at Various Depths water | water | water |Sediments
Contaminants introduced (metals, biocides, corrosion inhibitors, surfactants,
detergents, residual chlorine, etc.) X X X X
Hydrocarbons introduced — soluble and insoluble fractions (small fuel spills, M
produced waters, deck drainage, etc.)

Nutrients increase X

Turbidity increase X X X

Elevated temperature X

Elevated salinity X

Dissolved oxygen decrease (biological oxygen demand) X X
Coliform bacteria, and other pathogens introduced X X X

Marine invasive species — potential for introduction X X X X

Notes: 'Surface Water and Sea Ice (surface to ~10 m (33 ft) depth); Midwater (~10 m to ~ 3 m (33-9.8 ft)
above seafloor); Bottomwater (up to ~3 m (9.8 ft) above seafloor); Seafloor Sediments (to 1 m (3.2 ft)
below seafloor)

Discharges would be permitted under NPDES or other applicable authorities.

Vessels greater than 79 feet in length operating as a means of transportation during exploration,
development, production, and decommissioning activities in the territorial seas would require NPDES
permit coverage for their incidental discharges under the VGP. Although not to be enforced until
2017 due to a congressional moratorium, these EPA permits will establish effluent limitations to
control materials that contain constituents in the waste streams resulting from the activities of these
smaller vessels. Pollutant constituents in the VGPs may include nutrients, pathogens, oil and grease,
metals, biochemical oxygen demand, variations in pH, suspended solids, aquatic nuisance species,
and other toxic and non-conventional pollutants with toxic effects. In addition to complying with
NPDES requirements, vessels discharging in the contiguous zone and ocean (seaward of the outer
limit of the territorial seas) are subject to the International Convention for the Prevention of Pollution
from Ships (MARPOL 73/78), implemented by the U.S. Coast Guard pursuant to 33 CFR Part 151).

Wastewaters would also be discharged in estuarine and freshwater environments during onshore
operations in all phases. Discharges associated with onshore activities (wastewater facilities,
processing facilities, housing facilities, construction activities, pipeline installation, gravel extraction
for pipeline and road, etc.) would operate under various discharge permits from the State of Alaska
and other Federal agencies with authorities in those waters. The effects of discharges on lakes, ponds,
rivers, and streams are described in the National Petroleum Reserve in Alaska Integrated Activity
Plan and Environmental Impact Statement, Sections 4.5.4, 4.6.4, 4.7.4, and 4.8.4 (Surface and
Groundwater Resources and Water Quality) (USDOI, BLM, 2012).

Water Withdrawals. In 2012, EPA added cooling water withdrawal to the NPDES Chukchi Sea Oil
and Gas Exploration General Permit. The EPA describes their requirements for issuance of NPDES
permits for water withdrawal in their document: Cooling Water Intake Structure Requirements Permit
Numbers: Chukchi Sea Exploration General Permit (EPA, 2012f). The National Petroleum Reserve in
Alaska Final Integrated Activity Plan and Environmental Impact Statement (USDOI, BLM, 2012)
describes the potential effects of withdrawal on freshwater resources. Example volumes of cooling
water and desalination withdrawals for exploration activities are presented in Table 4-9.

Table 4-9.  Cooling Water and Desalination Water Withdrawals for Exploration.'

. . 4 Exploration Wells | 40 Exploration Wells
Water Withdrawals 1 Exploration Well (Example Year) (Full Scenario)
Cooling water withdrawal for. exploration well 9.348,281 ff* 39,393.124 f® 373,931,240 ft*
(based on 38 days of operation /well)
Desalination water withdrawal for' exploration 25,067 ft* 103,868 ft° 1,038,680 ft°
well (based on 38 days of operation /well)
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4 Exploration Wells | 40 Exploration Wells

Water Withdrawals 1 Exploration Well (Example Year) (Full Scenario)

Total water withdrawals for cooling water and
desalination water for exploration well 9,374,248 ft° 37,496,992 ft° 374,969,920 ft°
(based on 38 days of operation /well)

Notes: 'Example Non-contact Cooling Water and Desalination Water Withdrawals for Exploration Drilling over
38 Days/Well.

Estimates of volumes of water withdrawals are based on Notice of Intent for exploration drilling in the Chukchi
Sea submitted by a lessee to EPA, 2010.

1 bbl = 0.159 m® = 35 ft®

Seawater would be withdrawn during exploration, development, production, and decommissioning
activities, for non-contact, once-through cooling of equipment, evaporative cooling, dilution of
effluent heat content, and for desalination for freshwater supplies. Seawater would also be withdrawn
for various marine-based activities during production, development, and decommissioning phases.

Water would also be withdrawn from the nearshore environment, lakes, ponds, and rivers for onshore
construction and maintenance activities. The State of Alaska has established water quality standards
for designated uses of marine and fresh water (www.dec.state.ak.us/water/wgsar). In the exploration
and development phase, winter construction of the overland oil pipeline is expected to begin. It is
anticipated that this would be accomplished, at least initially, using ice road, ice pad, and ice bridge
construction. Gravel road construction and maintenance may also be necessary and would necessitate
water withdrawals. Potential effects from water withdrawals from ponds and lakes include reduced
water levels, decreased flow among lake systems, disrupted flow, erosion, and decreased oxygen.

Habitat Alteration

The 2007 FEIS (Section IV.C.1.a) describes the effects of seafloor disturbance on water quality. The
2011 SEIS (Section IV.E.2) describes the effects of seafloor disturbance on water quality. These
sections are summarized below.

Activities that would alter the seafloor, include anchoring of drillships and weighing anchor, pipeline
construction, and well cellar excavation. These activities physically disturb the seafloor and also
increase suspended sediments, organic particulate matter, and turbidity in the bottomwater. Sediment
discharges from these bottom-disturbing activities require NPDES permits, as discussed above,
except for the anchoring and weighing anchor by vessels. Anchoring/weighing anchor are not
considered discharges that require an NPDES permit.

Based on previous exploration operations in the Chukchi Sea in 2012, Table 4-10 presents an estimate
of the amount of surface area that would be disturbed for exploration anchoring and other activities.

Table 4-10. Approximate Surface Area (ftz) Disturbed by Exploration Activities.

Estimated Surface Disturbance by Exploration Wells (ftz)

Surface Area Disturbance

1 Well 4 Wells/year 40 Wells During Scenario
Anchoring of drillship 32,432 ft? 129,728 ft* 1,297,280 ft*
Placement of jack-up rig 40,588 ft? 1,623,520 ft* 16,235,200 ft?
,\Cﬂzrtﬁéﬁ"t'on of a mudline cellar - Drill Bit or ROV' 1 444 500 _ 387,000 2| 644,000 -1,548,000 | 6,440,000 — 15,480,000

Notes: Estimates are based on previously received drilling plans.
1ft* = 0.093 m?

Anchoring would also occur in estuarine and freshwater riverine delta areas and cause similar
increased suspended material and turbidity effects. Installation of onshore pipelines, although raised
above the ground, would cause disturbance and water quality effects when installed at stream, river,
or pond crossings.
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Potential for Introduction of Marine Invasive Species

As described below in Section 4.3.4.1 non-native species through environmental factors has been
shown to occur in the waters of the Chukchi Sea. Data from the expedition of the Russian-American
Long-term Census of the Arctic (RUSALCA) showed unexpectedly high numbers of non-native
bivalve species in the southeastern Chukchi Sea (Sirenko and Gageav, 2007). Although not common,
marine invasive species (as used here, invasive species are non-native species that result in harm) in
other northern seas have occurred and can be used as a proxy for potential effects in the U.S. Chukchi
Sea. Table 4-11 presents a listing of new publications that address the potential for marine invasive
species to occur from OCS oil and gas activities and the potential effects on the marine environment.
These studies are fully described in Section 4.3.5.

Table 4-11. Marine Invasive Species Literature Published since the 2007 FEIS.

Potential for Marine Invasive Species: Topic Addressed Date | Author, Publication

Oil rigs and associated equipment can be vectors for invasive species given the many

niche areas and the slow speed of a rig towed in water 2009 | Commonwealth of Australia

Potential pathways for and effects of invasive species associated with oil and gas 2010 International Association of
equipment and activities ' | Oil and Gas Producers

Semisubmersible oil platforms are notable vectors for transporting non-indigenous

. . . ) 2010 |Yeoetal.
species across biogeographical boundaries

Non-native species on slow-moving vessels (barges and tugboats) most fouled in niche

areas of the hull and where the anti-fouling paint condition was poor 2010 | Hopkins and Forrest

Jack-up rigs as potential vectors for marine invasive species; dry-docking may mitigate

potential of live organisms 2012 |URS Alaska

Emergence of new Arctic trade routes will probably change the global dynamics of

I . . . ; B 2014 |Miller and Ruiz
marine invasive species, especially in coastal regions

Underwater vessel noise may promote settling of biofouling organisms 2014 |McDonald et al.

Risk of ballast-borne marine invasive species to coastal Alaska 2014 |Verna

Patterns of biological invasions in marine polar ecosystems 2009 |Ruiz and Hewitt
Non-native colonial tunicate introduced to Alaska likely via previously used out-of-state 2011, |Cohen et al., Simkanin et
dock and pier timbers, or ballast water discharge 2012 |al.

Non-native Chinese mitten crab discovered in the White Sea, Russian Arctic 2010 |Pettersen

Non-native red king crabs introduced to Russian Barents Sea aggressively expands,

preys on and competes with native species 2005 | Jergensen

Highly adaptive non-native green crab northward movement via intracoastal ship ballast

water discharges have established in British Columbia 2005 | Jamieson et al.

Note: ~ Summary of literature published since the 2007 FEIS that addresses the potential for marine invasive
species to occur and the potential effects on the marine environment.

Accidental Oil Spills (Exploration)
Small Refined Oil Spills (Exploration)

Small refined oil spills (<1,000 bbl) have the potential to occur during open-water season in the
exploration phase. Small spills onboard a vessel or on a platform may be contained. Small spills
reaching the water may be contained in the water by booms or absorbent materials. The impacts to
water quality from small refined oil spills include contamination of the surface water and potential
short-term levels of toxicity in the immediate vicinity of the small spills.

Development

Development activities would affect various water resource environments (marine, estuarine,
freshwater) and at different depths. Effects from development or exploration wells are expected to be
similar. Activities in the development phase that would affect water resources are presented in Table
4-12.
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Table 4-12. Development Activity Types and Water Resource Environments Affected.'

Environment and Depth? Affected — Development
Type of Development Activity that Would Affect |  parine: Marine: Marine: EErE
Water Resources Surface | Midwater | Bottomwaterand | g
Water, Ice Column Sediments Freshwater
Discharges from development activities
Installation of offshore platforms X X X
Drilling for production and service wells X X X
Installation of offshore oil pipeline and gas pipeline X X X
Installation of onshore oil pipeline and gas pipeline X
Construction-shorebase, processing and waste facilities X
Vessel discharges X X X X
Seawater, estuarine and freshwater withdrawals X X X
Accidental refined or crude oil spills < 1,000 barrels X X
Accidental large oil spills, 21,000 bbl X X X X

Notes: 1Type of Development Activity and the Water Resource Environments Affected by the Activity.

Surface Water and Sea Ice (surface to ~10 m (33 ft) depth); Midwater (~10 m to ~ 3 m (33-9.8 ft) above
seafloor); Bottomwater (up to ~3 m (9.8 ft) above seafloor); Seafloor Sediments (to 1 m (3.2 ft) below
seafloor).

Development activities are permitted under an NPDES Individual Permit for each operation. The
Individual Permit is specific to the type of activities and discharges at that operation.

The effects of the impact producing factors described in the exploration phase (discharges, habitat
disturbance, water withdrawals, small refined oil spills, and potential for marine invasive species)
also occur in the development phase. The effects of these activities are presented above. In the
development phase, accidental small crude oil spills, small condensate spills, and large oil spills could
occur.

Accidental Small and Large Oil Spills

Development activities would present the potential for small refined spills, small crude spills, small
condensate spills, and large (=1,000 bbl) oil spills.

During development, small refined spills, small crude oil spills, and small condensate spills could
occur any time of the year. The effects of a small refined spill are analyzed under exploration. A
small crude oil spill or condensate spill during open water would introduce hydrocarbon contaminants
of various weights into the surface water, causing a temporary decrease in water quality and
conditions for potential toxicity. Lighter weight hydrocarbon fractions (such as condensates) would
volatilize more rapidly than heavier hydrocarbon fractions; however, lighter weight fractions on the
water surface would present greater potential for toxicity for surface-dwelling organisms. During ice
season, these small crude oil and condensate spills would potentially affect the localized surface
quality of ice and surface water quality if the spill occurred in broken ice.

Large crude oil spill(s), large condensate spills, and large diesel spills could potentially occur during
development. These spills could affect marine surface waters, coastal waters, and tidal riverine
waters. The chemistry of sea water changes at the surface continuously as an oil spill on the surface
changes. Individual hydrocarbon compounds at the surface of an oil spill would decrease in
concentration through volatilization and other processes, depending on the weight of the hydrocarbon
compound. Dissolution and accumulation of hydrocarbon compounds in the water underlying the oil
would occur in a large oil spill. Concentrations of dissolved oil that move from the surface water into
the water column could then spread horizontally in the water column.
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Production

Production activities would affect various water resource environments (marine, estuarine,
freshwater) and at different depths. Activities in the production phase that would affect water

resources are presented in Table 4-13.
Table 4-13.

Production Activity Types and Water Resource Environments Affected.'

Environment and Depth” Affected - Production
Type of Production Activities that Would Affect Marine: Marine: Marine: Estuarine
Water Resources SurfaceWater,| Midwater | Bottomwater and and

Ice Column | Seafloor Sediments | Freshwater

Oil production discharges X X X
Gas production discharges X X X
Vessel discharges X X X X
Pipelines offshore — transport of oil and gas X X X X
Pipelines onshore — transport of oil and gas X
Seawater, estuarine and freshwater withdrawals X X X
Accidental refined or crude fuel spills < 1,000 barrels X X

Note: 1Type of Production Activity Types and the Water Resource Environments Affected by the Activity.

?Surface Water and Sea Ice (surface to ~10 m (33 ft) depth); Midwater (~10 m to ~ 3 m (33-9.8 ft) above
seafloor); Bottomwater (up to ~3 m (9.8 ft) above seafloor); Seafloor Sediments (to 1 m (3.2 ft) below
seafloor).

The effects from impact producing factors described in the exploration phase (discharges, seafloor
disturbance, water withdrawals, small refined oil spills, and potential for marine invasive species)
also occur in the production phase. In addition, accidental small crude oil spills, accidental small
condensate spills, accidental large oil spills, and natural gas releases could occur during the
production phase. Discharges from development or production activities would be subject to
environmental review and permitting under the Clean Water Act.

Decommissioning activities (part of the production phase) would affect various water resources
(marine, estuarine, freshwater) and at different depths. Activities during decommissioning that would
affect water quality are presented in Table 4-14. The effects of decommissioning activities on water
quality would primarily result from discharges and accidental small refined or crude oil spills.

Table 4-14. Decommissioning Activity Types and Water Resource Environments Affected.'

Environment and Depth2 Affected - Decommissioning
Type of Decommissioning Activity that Would |parine: Marine: Marine: Bottom-water .
Affect Water Quality s i Estuarine and

urface Midwater and Seafloor
. Freshwater

Water, Ice Column Sediments
Discharges associated with the following actions:
Oil and gas wells plugged X
Wellhead equipment removal X X X
Processing module removed from platforms X
Platform disassembled X X X
Offshore pipelines decommissioned, plugged X
Seafloor restoration X
Onshore pipelines remain in place X
Vessel discharges X X X X
Seawater, estuarine, and freshwater withdrawals X X X
Accidental refined or crude fuel spills < 1,000 barrels X X

Note: 1Type of Decommissioning Activity and the Water Resource Environments Affected by the Activity.

Surface Water and Sea Ice (surface to ~10 m (33 ft) depth); Midwater (~10 m to ~ 3 m (33-9.8 ft) above
seafloor); Bottomwater (up to ~3 m (9.8 ft) above seafloor); Seafloor Sediments (to 1 m (3.2 ft) below
seafloor).
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Accidental Small and Large Oil Spills and Gas Releases

Small refined oil, crude or condensate spills could occur during production. Large spills of crude oil,
condensate or diesel (=1,000 bbl) could also occur during production. Gas releases at offshore
operations and onshore gas pipeline are possible during the oil and gas production phase.

In the event of a natural gas release, methane (CH4) would be released into the water and proceed to
rise through the water column as a function of depth of release (pressure), volume of release, rate of
release, water temperature, and ice presence or absence. When released in a blowout or rupture at
depth, the water quality would be altered temporarily. In deeper, colder waters, some of the natural
gas would enter the water as a water-soluble fraction. Upon reaching the surface the gaseous CHy
would react with air, forming carbon dioxide (CO,) and water which would then disperse into the
atmosphere. The higher concentration of CO, near the surface would affect chemical and biological
processes and reactions at the water-air interface.

Impacts of the Scenario through Time

This section provides analysis of impacts to water resources as they occur through the 77 years of the
Scenario. This analysis addresses the particular oil and gas activities that would occur during each
phase and analyzes their impacts. In total, these sections describe how the activities comprising the
Scenario would affect water quality through time. It is acknowledged that the analyses are conducted
against the backdrop of a dynamic environment. The effects of climate change would be occurring
simultaneously. Warmer air and water temperatures would result in earlier spring snowmelt,
decreases in ice thickness during winter, and accelerated rates of erosion. In addition, changes in the
acidity of the world’s ocean are expected to continue. Consequently, during the life of the Scenario,
there would be potential shifts in the environmental baseline.

Exploration (Years 1-5)

Water resources (marine, estuarine, and freshwater) would be affected during the exploration phase
(Years 1-5) by discharges from exploration drilling, operations and vessels; anchoring; water
withdrawals; potential for aquatic invasive species, including pathogens; and accidental small refined
oil spills. During this phase, approximately 12 exploratory wells could be drilled by up to 2 MODUs
resulting in the discharge of about 63,800 ft* (1,807 m’) per well of drill cuttings, fluids, and sediment
into the water; and disturbing about 387,000 ft* (35,953 m?) per well of seafloor for construction of
well cellars and anchoring. Four to twelve marine seismic, geohazard and geophysical surveys could
be conducted, involving up to 3 vessels for each survey. These vessels would discharge gray and
ballast water. Exploration activities would also require water withdrawals of approximately
9,375,000 ft’ (265K m’) per well.

In regard to discharges of muds and cuttings from exploration activities, effects on water quality are
anticipated to be short-term and localized. Effects from drilling activities on deposition of metals
would not vary from typical background levels, Monitoring programs using sediment and faunal
sampling at sites near former exploratory wells and control collections have shown that effects from
drilling activities on deposition of metals or chemicals are not additive. BOEM-funded studies
(Chukchi Sea Offshore Monitoring Program in Drilling Area (COMIDA)-Chemical and Benthos
(CAB)) have investigated the deposition of metals produced by exploratory drilling programs in the
early history of exploratory activities in the region of the Leased Area. Fox et al. (2014) tested
seawater, sediments, and faunal samples at 58 stations near sites of old exploratory wells. Also
sampled were random reference sites within a 56 km (34.8 mi) grid surrounding the drill sites to
understand natural environmental background levels. Benthic surface sediments and sediment cores
were concurrently collected and tested for anthropogenic input of metals due todrilling activities
(Trefry et al., 2014). A suite of 17 metals, including mercury, copper, barium, and lead, were tested
for their concentrations in sediments. Analysis found concentrations of metals varied throughout the
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Leased Area due to natural variation in sediment texture and grain size, but with few exceptions were
shown to be consistent with naturally occurring levels. These exceptions were from surveys around
two exploratory oil and gas drilling sites that were occupied in 1989 showing that barium
concentrations were as high as 10,000 pg g—1 within 200 m of one drilling site relative to background
values of ~700 ug g—1. Barium enrichment was from barite, a drilling mud additive that was
discharged to the seafloor. Above background concentrations of copper, mercury, lead, and zinc also
were found in sediments from 3—4 stations within 200 m of the same two drilling sites. They found
no meaningful statistical differences in mercury in water or sediments between the samples collected.
faunal samples tested included amphipods, clams, snow crab (Chinoecetes opilio), and Arctic cod.
Laboratory results showed minimal evidence of elevated mercury or biomagnification when
compared to background mercury levels within this range of organisms. Overall, at the sites tested,
sediments in the Leased Area were essentially unaffected with respect to trace metals of
anthropogenic origin, excluding small areas nearby two drilling sites.

In addition to discharging muds and cuttings, vessels (i.e., MODUs, seismic survey vessels, and
support vessels) discharge waste, cooling, and desalination waters into the surrounding waterbody.
Water is also withdrawn for cooling. As described above, it is anticipated that exploration wastewater
would be discharged at a depth where it would mix with surface waters. For cooling waters, it is
estimated that 45,000 barrels (252,656 ft’) of cooling water per MODU per day would be discharged
at approximately 1-2°C (1.8-3.6 °F) above ambient sea temperature at or very near the sea surface. It
is estimated the temperature effect would dissipate within 50 m (164 ft.) horizontally depending on
several factors including: temperature above ambient, volume of discharge, rate of discharge, and
degree of mixing in the discharge area (along current direction and speed) (EPA, 2012d).
Desalinaiton brine would also be discharged to surface waters. Overall, it is anticipated that
discharging waste, cooling, and desalination waters, as well as withdrawing coolant or desalination
waters, would have negligible temperature and salinity effects as permitted and regulated under
current NPDES permits.

Small refined-oil spills (<1,000 bbl) could occur during exploration activities. These spills could
result from refueling activities at sea during geological and geophysical activities (geohazard,
geotechnical or marine seismic surveys), during exploration drilling activities, or during construction
of exploration bases on land. The estimated total, as well as the annual number and volume of small
refined oil spills during exploration activities are displayed in Tables 4-1 and 4-2.

A summary of the effects of small refined spills (<1 to 50 bbl) on water quality during Years 1-5 of
the Scenario includes:

o A small refined spill would introduce hydrocarbons to the surface of marine, coastal, tidal
riverine, or fresh waters

e Water quality characteristics in the surface layer in the immediate area of the spill would be
degraded for hours up to three days (Tables A.1-24 and A.1-25)

e Hydrocarbon compounds could dissolve and accumulate in water underlying the spill depending
on environmental conditions

e Hydrocarbon concentrations could cause conditions of toxicity for biota dwelling in the surface
water

During this phase, the primary effects on water quality would result from discharges and small
refined oil spills. As discussed above, discharges (muds/cuttings, sediment, and water) that would
occur during the exploration phase would be short-term, and localized. Such discharges would also be
regulated by the EPA and are required to meet Federal and state standards for the protection of water
quality and the marine environment. Therefore, effects on water quality resulting from turbidity from
discharged drill cuttings and drilling fluids are expected to be temporary, and localized to the vicinity
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of the discharge. The introduction of aquatic invasive species during these years is a potential adverse
impact, although during these years, there would be fewer vessels and other equipment operating in
the area than in subsequent years. Overall, the effects from activities in Years 1-5 would be short-
term and localized, and thus would be considered minor.

Exploration and Development (Years 6-9)

Exploration activities during this period would continue in the same manner and frequency as during
the preceding period, with potential impacts as described above. This period also includes
development activities that include production well drilling, exploration and delineation well drilling,
installation of an offshore platform, and installation of offshore and onshore pipelines. Approximately
257.50 km (about 160 mi) of pipelines are proposed for burial in the seafloor. The width of the
offshore pipeline trenches is estimated to be approximately 3 m (10 ft) and the depth is estimated to
be 3.5 m (11.5 ft). Trenching will occur during open-water season at a rate of approximately 40 miles
per year. One mile of pipeline, depending upon sediment type (ratio of sand, mud, gravel, etc., in any
specific stretch of the pathway), would be approximately 55,400 m® (596,751 ft*) of sediment let into
the water column and deposited upstream of currents. Considering the strong northward current flow
(see Section 3.1.3, Physical Oceanography) of both the prevailing central channel current and Alaska
coastal current, the effects of sedimentation deposition would be localized and temporary to water
quality.

The effects on water resources (marine, estuarine, and freshwater) are similar to those described
above. There would be discharges of muds, cuttings, sediment, gray and ballast water from operations
and vessels, anchoring, and pipeline trenching. There would also be water withdrawals, and the
potential for aquatic invasive/exotic species, including pathogens, accidental small refined oil, and
crude oil spills.

As described above (Years 1-5), effects from drilling activities on deposition of metals would not
vary from typical background levels, as evidenced by testing through monitoring programs using
sediment and faunal sampling at sites near former exploratory wells and control collections. At the
sites tested, sediments in the Leased Area were essentially unaffected with respect to trace metals of
anthropogenic origin, excluding small areas nearby drilling sites.

Effects on water quality resulting from increased turbidity would be local and would generally be
restricted to the areas within 100 m (328 ft) of the drilling or anchor handling activity (NRC, 1983;
Neft, 2005). Increased turbidity would also be expected to end within a few days after drilling or
anchor handling activity stops. Anticipated effects from pipeline construction would have similar
results in turbidity from trenching and burying of pipelines during construction.

The potential for small refined spills (<1,000 bbl) continues in the exploration and development
phases (e.g. facility construction and operation, and pipeline installation), and there is a potential
large spill. The effects of small refined spills are described above under Years 1-5. During Years 6-9,
there would be an increased number of small spills compared to Years 1-5, but a decrease in the
estimated average size of a small spill.

Impacts from all activities, including oil spills, could be detectable, long lasting and widespread, but
less than severe. Consequently, the impacts on water resources over all activities in Years 6-9 could
be moderate.

Exploration, Development, and Production (Years 10-25)

This time period includes the same aspects of exploration and development as analyzed in previous
sections above. Exploration drilling continues, and five marine seismic surveys and one geotechnical
survey during this period, and impacts from that activity are considered. There is a small amount of
periodic construction activity associated with platform installation. Meanwhile, production activities
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commence, to include the operation of up to four drilling units, offshore platforms, and associated
pipelines.

Water resources (marine, estuarine, and freshwater) would be affected during the exploration,
development, and production phases during Years 10-25 by: discharges from operations and vessels;
anchoring; pipeline trenching; water withdrawals; potential for aquatic invasive species, including
pathogens; accidental small refined and crude oil spills; and large oil spill(s). Small (<1,000 bbl) oil
spills could occur during exploration, development, or production. Several hundred small oil spills are
assumed to occur during the 77-year Scenario. In Year 10, as oil development and production begin
in earnest, large (>1,000 bbl) oil spills could occur. It is assumed that two large oil spills could occur
during the entire life of oil development and oil production activities.

Small Oil Spills

Section 4.1.2.5 (subsection on Small Oil Spills) and Tables 4-1 and 4-2 describe the assumptions
about small oil spills. Years 10- 25, however, would add 6 more small refined spills per year (3 bbl
each) than was described under Years 1-5.

During Years 10-25, small refined oil spills, small crude oil spills, and small condensate spills, could
occur at any time of the year. The effects of small refined spills are described above under Years 1-5.
Two small crude oil spills (=500 bbl and <1,000 bbl) are estimated to occur. Of these two small crude
oil spills, one is assumed to occur offshore, and one is assumed to occur from the 300 mi onshore
pipeline.

A small crude oil spill or condensate spill at sea during open water would introduce hydrocarbon
contaminants of various weights into the surface water, causing a temporary decrease in surface water
quality and cause conditions for potential toxicity to surface-dwelling biota; lighter weight
hydrocarbons generally cause greater toxicity.

Lighter-weight hydrocarbon fractions (such as condensates) would volatilize more rapidly than
heavier hydrocarbon fractions (crude or refined). Light-weight hydrocarbon fractions, though existing
for a shorter time on the sea surface, would present a greater potential for acute toxicity for surface-
dwelling biota. During ice season, small spills would introduce contaminants on to the sea ice, and
into surface water if the spill occurred in broken ice. The effects of a small crude spill or small
condensate spill on water quality would be similar to those described for small refined spills,
however, crude oil could persist longer than refined spill, and condensate would have greater toxicity
than a refined spill.

A small crude spill from an onshore pipeline could enter freshwaters through a stream, pond system,
or wetland, causing a diminishment of water quality, potential toxicity to biota, and possible
persistence in low velocity waters, such as a pond.

Large Oil Spills

Section 4.1.2.5 (subsection on Large Oil Spills) and Table 4-3 describe the assumptions for a large oil
spill(s). The assessment of large oil-spill impacts are based on a combination of factors, including the
oil type, spill size, spill duration and weathering, the paths (trajectories) the spill(s) follow, and the
probability of one or more large spills occurring. Appendix A further describes the many facets of
large oil-spill assessment.

For purposes of analysis of the effects on water quality, the larger of the two large spill volumes was
chosen. The weathering characteristics of the assumed 5,100-bbl oil spill in summer and during
meltout are shown in Tables A.1-4 A.1-5, and A.1-7, respectively.

Two large spills—of 1,700 bbl crude or condensate oil from a pipeline, and 5,100 bbl crude, diesel or
oil condensate from a platform—could potentially occur during development. These spills could
affect marine surface waters, coastal waters, and tidal riverine waters (Table 4-3). The chemistry of
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the sea water surface changes continuously as an oil spill on the surface changes. Individual
hydrocarbon compounds at the surface of an oil spill would decrease in concentration through
volatilization and other processes, depending on the weight of the hydrocarbon compound. In a large
oil spill, hydrocarbon compounds could dissolve and accumulate in the water underlying the oil.
Concentrations of dissolved oil that move from the surface water into the upper water column could
then spread horizontally in the water column. Oil that becomes mixed in the water column could
deposit to the bottom sediments, degrading the sediment and bottom water quality.

A summary of the effects of large crude, condensate, or refined oil spills (>1,000 bbl) on the quality
of marine, coastal, and tidal riverine waters during Years 10-25 of the Scenario includes:

o A large oil spill would introduce hydrocarbons to the surface of marine, coastal, tidal riverine,
and fresh waters

e Water quality characteristics in the surface layer would be degraded depending on conditions
(Tables A.1-4 through A.1-8, inclusive)

e Hydrocarbon compounds could dissolve and accumulate in water underlying the spill depending
on prevailing environmental conditions

e Hydrocarbon concentrations would cause conditions of toxicity for biota dwelling in the surface
water

e Weathered oil mixed into the water column could be deposited in bottom sediments

o A large crude oil spill on to ice could drift and affect water quality in a different area when melt
occurs

o Two large spills reaching coastal waters or tidal riverine waters in Years 10-25 could cause
long-term degraded water quality

Large condensate and diesel fuel spills would evaporate and disperse generally within 1-13 days. A
large crude oil spill, however, is estimated to persist much longer: after 30 days 28-40% would
evaporate, 3-16% would disperse, and 44-62% would remain (Table 4-3). A large crude oil spill from
a platform (5,100 bbl) into open water would cover an estimated discontinuous area of 54 km” after

3 days and 1,063 km” after 30 days A large crude oil spill from a platform on to the ice surface during
November through May would cover an estimated discontinuous area of 18 km® after 3 days and

351 km” after 30 days (Appendix A, Table A.1-7). A large crude oil spill from an offshore pipeline
(1,700 bbl) during open water would cover an estimated discontinuous area of 31 km® after 3 days
and 615 km” after 30 days. A large crude oil spill from an offshore pipeline on to the ice surface
during November through May would cover an estimated discontinuous area of 10 km? after 3 days
and 200 km? after 30 days. Oiled ice that drifts and subsequently melts during open water would
introduce oil into surface waters in new areas (Appendix A, Table A.1-8).

Coastal waters where there is limited mixing (due to hydrography and lower current velocity) would
likely have greater diminishment of water quality than open marine waters, especially during a period
of rapid ice growth that could leach water-soluble aromatics into the sinking brine waters. Climate
change effects will be gradual and persistant, with changes in water chemistry and increased wave
energy from less ice and increased open water, and increased weather activity from weather patterns,
creating a changing environment resulting in an increase of chances for introduced species and
changes in abundance and diversity of biota. As stated above, the effects of climate change would be
occurring simultaneously and could potentially shift the environmental baseline.

Oil-Spill Response

An oil-spill response plan would be required prior to exploration or development and production
activities (30 CFR 254). Oil-spill response could reduce the effects of an oil spill on water quality
through containment and cleanup. During oil-spill-response activities, water quality could be affected
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by an increase in the number of vessels operating and the associated vessel discharges, and small
refined spills associated with the response operations.

Development and Production (Years 26-50)

Development and production activities during this period would continue in generally the same
manner and frequency as during the preceding period, as analyzed above. This period includes
construction of a satellite field and continuation of oil production. Construction activities would
include installation of two additional production platforms and several offshore pipelines

Water resources (marine, estuarine, and freshwater) would be affected in the same manner as
described above. During the development and production phases in Years 26-50, there would
continue to be discharges from operations and vessels, anchoring, pipeline trenching, water
withdrawals, potential for aquatic invasive species, accidental small refined and crude oil spills; and
large oil spill(s).

Small spills (<1,000 bbl) and large (>1,000 bbl) spills could occur during development and
production. Two large spills are assumed to occur during the entire life of development and
production.

The production of gas for sales in Year 31 increases the potential for a large volume gas release. The
effects of a release of dry gas on water quality are analyzed in the 2011 SEIS (Section IV.C.1). The
same assumptions, related to a natural gas release in the 2011 SEIS, also apply here. The exception is
that this analysis also assumes one additional gas release from an onshore pipeline.

In the event of a natural gas release at sea, methane would be released into the water and proceed to
rise through the water column as a function of depth of release (pressure), volume of release, rate of
release, water temperature, and ice presence or absence. When released in a blowout or rupture at
depth, the water quality would be altered temporarily. In deeper, colder waters, some of the natural
gas would enter the water as a water-soluble fraction. Upon reaching the surface, the gaseous CH,4
would react with air, forming CO,) and water which would then disperse into the atmosphere. The
higher concentration of CO, near the surface would affect chemical and biological processes and
reactions at the water-air interface.

A gas release from an onshore above-ground pipeline would not affect water quality of ponds,
streams, and wetlands in the area of the release.

Impacts from all activities, including oil spills, would be detectable, long lasting and extensive, but
less than severe. Consequently, impacts on water resources over all activities in Years 26-50 would be
moderate.

Production and Decommissioning (Years 51-77)

Production activities in this phase will continue but oil production would shift to gas production. No

additional construction or seismic survey activities are anticipated. The removal of these production

platforms would begin in Year 60. There is also a period (Years 54-65) of additional drill rig activity
for the purpose of plugging and decommissioning of the subsea wells.

Water resources (marine, estuarine, and freshwater) would be affected in the same manner as
described above in Years 51-77 by: discharges from operations, inducing produced waters; discharges
from vessels; water withdrawals; potential for aquatic invasive species, including pathogens;
accidental small refined and crude oil spills; and large oil spill(s).

Small (<1,000 bbl) and large (>1,000 bbl) crude, condensate or diesel spills could occur until Year
53, when crude oil and condensate production ends. Large diesel spills and gas releases could occur
through Year 74. Refined small spills could occur through Year 77.
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The effects of small refined spills on water quality are described above under Years 1-5. The effects
on water quality of small crude spills, small condensate spills, large oil spills, and gas releases are
described above under Years 10-25.

Impacts from all activities during this phase, including oil spills, would be detectable, long lasting and
widespread, but less than severe. Consequently, impacts on water resources over all activities in
Years 51-77 would be moderate.

Conclusion

Considering effects on water resources from all activities in Years 1-77, the impacts on water quality
from routine oil and gas activities associated with the Scenario would be minor because potential
adverse effects would be localized and short-term. In the event of one or more large oil spills, effects
would be moderate because they could be widespread, and long-lasting. As stated above, however,
the effects of climate change would be on-going. As a result, ocean acidification and other shifts in
the environmental baseline may interact with anticipated effects of the Scenario on water resources.
The inclusion of mitigation measures, as described below, would serve to minimize potential adverse
impacts to water resources.

Mitigation Measures

The effects of the Scenario on water quality may be modified by application of mitigation measures.
The EPA issues both general and individual NPDES general permits for a variety of discharge into
Federal waters. The EPA models the potential effects of the discharges based on project-specific
features including water depth, depth of discharge, rate of discharge, and current speed and direction.
If a permit is issued, the permits contain specific stipulations that minimize impacts to water quality.
The State of Alaska has been delegated authority in state waters, and issues Alaska Pollutant
Discharge Elimination System (APDES) permits in a similar manner as EPA. In addition, an oil-spill-
response plan would be required prior to exploration or development and production activities (30
CFR 254). The effects of small spills to water quality, and other resources, would be minimized by
requirements such as spill-catchment equipment on vessels, exploration rigs, and at land facilities;
deployment of booming equipment during offshore fuel transfers; and automatic shutdown of fuel
lines triggered by decreased pressure.

4.3.1.2. Alternative Il — No Action

If Lease Sale 193 were not affirmed, water quality would not be affected by the various discharges
and water withdrawals associated with the lease sale’s potential oil and gas exploration, development,
and production activities. There would also be less freshwater, estuarine, and marine aquatic habitat
disturbance and subsequently reduced suspended sediments introduced. The possibility of introducing
aquatic invasive species would be reduced.

4.3.1.3. Alternative Ill — Corridor | Deferral

Alternative III provides the largest deferral area of the action alternatives — a corridor approximately
60 miles (97 km) wide along the Chukchi Sea shoreline. If Alternative III were selected, the distance
from the shore to many activities could be greater than under Alternatives I and I'V. No exploration or
development drilling or platform construction would occur within the corridor, although certain
activities (i.e., installation of a pipeline extending from the leases outside the corridor to the shore)
could occur there. Of the Lease Sale 193 leases, only five are within Corridor .

The minimum distance from shore under Alternative III could be slightly greater for the following
than under the other action alternatives: length of pipeline from a platform to shore; travel distances
from vessels and aircraft; source of discharges, emissions and noise from drilling and platforms; and,
potentially the source of a large OCS oil spill.
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Slightly greater adverse impacts to water quality could occur under Alternative III than under the
other action alternatives due to more trenching, longer excavation times, greater seafloor disturbance,
and longer water/sediment suspension times. Because many activities could not occur in the corridor,
however, some localized discharges to marine waters may be prevented under this alternative. Using
the Impacts Scale in Section 4.2, the level of impacts under Alternative III would be consistent with
the other action alternatives.

4.3.2. Air Quality

Air quality can be affected by oil and gas activities that result in the discharge or evaporation of
pollutants into the air (collectively referred to hereinafter as emissions). This section analyzes and
evaluates the potential effects to air quality resulting from activities described in the Scenario
provided in Appendix B, Table B-7. The existing condition of air quality on the North Slope is
described in Chapter 3, Section 3.1.7.

4.3.2.1. Alternatives | and IV
Impact Producing Factors

This section identifies the IPFs associated with oil and gas exploration, development, production, and
decommissioning phases that would affect air quality. IPFs are organized by phase of oil and gas
activity (i.e. exploration, development, and production). IPFs which are expected to occur during
multiple phases of the Scenario are addressed in the phase in which the IPF first appears. Accidental
oil spills, though not considered a routine oil and gas activity, have the potential to occur during each
phase of oil and gas operations.

Two IPFs are relevant to the analysis of air quality impacts:

¢ Emissions from engine exhaust, particularly diesel-powered engines, resulting from the routine
operation of vessels, MODU s, aircraft, onshore infrastructure, and other equipment associated
with the Scenario, as well as onshore and offshore construction

o Evaporative emissions from accidental oil spills and natural gas releases
Emissions

The air quality analysis focuses on the principal and most consistent source of projected emissions -
engine combustion, and specifically diesel-powered engines. When powered by diesel fuel (distillate
oil), as most engines will be under all phases of the Scenario, the primary emissions will be nitrogen
oxides (NOy) and carbon monoxide (CO). Once released into the atmosphere, behavior of the
pollutants will vary given the type of source (stationary or mobile), the spatial location of the sources
relative to land, sea, and air, and temporal characteristics of the source throughout the Scenario.

Emissions from Mobile Sources

Mobile sources are more difficult to evaluate than stationary sources. Stationary sources have a steady
or nearly steady exhaust from a fixed location, whereas mobile sources do not emit a steady exhaust;
their exhaust is instead relative to the thrust setting and power rating of the individual engine; nor are
they operated at a fixed location. Moving sources cause engine exhaust (plume) to be discharged over
a distance, expanding the plume of pollutants both horizontally and vertically. The elongated plume is
diluted (mixed with surrounding air) and diffused (plume continually expands throughout both
vertical and horizontal planes), by atmospheric conditions as part of a process hereinafter referred to
as dispersion. It is the effect of dispersion that decreases the ground-based impact of the emissions,
the further downwind the pollutants are tracked.

Due to these factors, most mobile emissions from ships and boats, helicopters, and onshore vehicles
associated with the Scenario will not have the opportunity to continuously or steadily impact any
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specific ground-based location such that increasing concentrations could adversely impact air quality
there. Thus, the dispersion of emissions from a moving source makes the accumulation of pollutants
less of a concern at any specific downwind location. In addition, the greater the distance between the
sources and a given downwind location, the less the impact of the emissions to that downwind
location, so that accumulation is less likely with increasing distance.

Emissions from diesel engines powering mobile sources are controlled at the point of manufacture per
regulatory requirements. For instance, marine engine exhaust is controlled by agreements under the
MARPOL 73/78 Annex VI International Convention for the Prevention of Pollution from Ships

(40 CFR 1043.60(b)).

For ships, marine engines operate at several thrust levels during distinct operational modes, including
idle, slow cruise, cruise, and maneuvering. During each operational mode, the engine is set at a
different power rating for varying periods of time, meaning that the rate of emissions varies with each
operational mode. This characteristic makes precise calculations of total emissions from vessels
challenging.

In the case of helicopter or other aircraft emissions, the source moves horizontally and is elevated
with respect to the ground. Aircraft emissions are unique compared to other mobile sources in that
aircraft also ascend and descend through the atmosphere in addition to being operated at varied thrust
settings. Emissions from aircraft operating at an altitude higher than 1,500 feet above sea level
(during cruise) will not influence surface-based concentrations (Kadygrov et al. 1999). However, the
approach, taxi, and landing-takeoff operations (LTOs), which occur at and near the surface, have
many of the same emissions characteristics of other mobile sources and are considered in this
analysis.

Emissions from Stationary Sources

Ships are considered mobile sources of emissions when they are underway and their main engines are
used for propulsion. However, a ship or other drilling device associated with the Scenario can be
considered a stationary source when the unit is anchored or otherwise attached securely to the sea
floor. Other stationary sources associated with the Scenario are offshore production platforms,
onshore infrastructure (e.g., base camps, bases, and terminals), and offshore and onshore pipelines.
All types of offshore and onshore stationary sources associated with oil and gas operations emit
pollutants each day for as long as the operation continues. Pollutants from stationary sources have the
tendency to continuously affect the same downwind location, and thus have potential to deteriorate air
quality at downwind locations more consistently than when compared to mobile sources.

Emissions from stationary sources are typically controlled by the operator as recommended by the
manufacturer; for instance, operating diesel engines at 80% power to avoid wearing out the engine
prematurely. This strategy is accounted for in the air quality analysis. Other potential strategies
include after-market mechanical scrubbers and control devices, such as a Selective Catalytic
Reduction (SCR) device. Such strategies were not included in this analysis of emissions from
stationary sources or mobile sources but may in fact be utilized to further reduce emissions to comply
with applicable regulatory requirements (see below).

Regulation of Emissions

Emissions from sources anticipated under the Scenario are regulated and may affect the calculation of
annual emissions for this analysis. These are the BOEM Air Quality Regulatory Program (AQRP),
the CAA National Ambient Air Quality Standards (NAAQS), and the International Convention for
the Prevention of Pollution from Ships (MARPOL Annex VI). One or more of these regulatory
requirements may affect potential emissions and impacts under the Scenario.

BOEM Air Quality Regulatory Program. OCS stationary sources are generally considered to have
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a greater impact on specific downwind locations than would offshore mobile sources, and for this
reason they are the subject of regulatory control. Offshore stationary sources of emissions are
regulated by either the EPA or BOEM, depending on the location of the source. On the Chukchi Sea
OCS, emissions from offshore facilities (e.g. production platforms and MODUSs attached/anchored to
the seafloor) are regulated by BOEM.

BOEM’s jurisdiction here is the product of a recent Congressional act.

On December 23, 2011, the U.S. Congress passed the Appropriations Act, 2012 (the Act)

(Pub. L. 112-74). Under Sec. 432(b), the Act revises Section 328(a)(1) of the CAA

(42 USC 7627(a)(1)) and restores pre-1990 jurisdiction for the control of OCS emission sources on
the Alaska OCS adjacent to the North Slope Borough (Arctic OCS) to the Secretary, Department of
the Interior. Further defining the Secretary’s jurisdiction is the OCSLA, Section 5(a)(8) (43 USC
1334(a)(8)), which requires the Secretary to promulgate regulations “for compliance with the national
ambient air quality standards pursuant to the CAA (42 USC 7401 et seq.) to the extent that activities
authorized under this Act significantly affect the air quality of any State.”

The Secretary, through BOEM, has established rules for Pollution Prevention and Control at 30 CFR
Part 550 subpart C. These rules are referred to as BOEM’s AQRP.The AQRP requires lessees
proposing oil and gas plans on the Arctic OCS to demonstrate in their proposed EPs and DPPs that
operation of their proposed facilities would not significantly affect the air quality of a state, and must
demonstrate how the plan complies under 30 CFR 550 Subpart C.

The AQRP incorporates by reference many substantive air quality standards promulgated by EPA
pursuant to EPA’s CAA authority and responsibilities. For most CAA-regulated pollutants (i.e. CO,
NOy, sulfur dioxide (SO,) and particulate matter (PM), defined as fine particles with an aerodynamic
diameter of 2.5 micrometers or less (PM, 5), and coarse particles with an aerodynamic diameter of 10
micrometers or less (PM,(), lessees must demonstrate that their facilities’ projected emissions do not
exceed an exemption rate established under BOEM’s AQRP. Where an exemption rate is exceeded,
the lessee must conduct dispersion analysis to predict onshore impacts of their proposed facility’s
emissions. Where dispersion analysis indicates that the facilities’ emissions would exceed an
applicable air quality standard, the lessee must propose controls to reduce the emissions.

While dispersion analysis is not applicable to emissions of volatile organic compounds (VOCs), the
AQRP requires lessees to demonstrate that their proposed facilities’ emissions of VOCs do not
exceed the exemption threshold established by BOEM at 30 CFR 550.303(d). Or, where the facilities’
emissions of VOC exceed the exemption rate, the lessee must propose controls to reduce the
emissions of VOCs.

The emission exemption thresholds established under the BOEM AQRP are given in the following
Equations (1) and (2) for E:

Eqo = 3400 x D/3 Eq (1)
Erspyoc,so,no, = 33.3 XD Eq (2)

Where, E,, is the emissions exemption threshold for the pollutant(s), n; D is the distance from the
proposed stationary source to the nearest onshore area; and TSP is Total Suspended Particles, which
represents all particle emissions of PM,, and includes PM, s.

Where a lessee is required to propose controls, BOEM must determine that the proposed controls
qualify as Best Available Control Technology (BACT) prior to BOEM approving the plan. BACT is
defined at 30 CFR 550.302. Each individual EP or DPP proposed by a lessee receives a plan-specific
review for compliance with, among other requirements, BOEM’s AQRP. Plans that do not meet the
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requirements of BOEM’s AQRP, and the applicable standards therein, will not be approved. In the
meantime, this SEIS provides NEPA analysis of a hypothetical Scenario at the lease sale stage - an
inherently broader inquiry than the plan-by-plan review conducted under the AQRP. This analysis
does not evaluate Scenario activities against specific AQRP standards, such as the exemption
threshold noted above. Rather, potential effects are compared to EPA-promulgated thresholds and
standards designed to protect public health as well as public welfare, decreased visibility, and damage
to animals, crops, vegetation, and buildings. Once lessees submit their plans, should emissions exceed
these thresholds, BOEM would likely impose mitigation that would reduce the impact of the
emissions.

EPA Clean Air Act Standards. Meanwhile, the CAA provides EPA the authority and jurisdiction to
regulate emissions from stationary sources located in state waters (offshore within three miles of
shore) and onshore. The EPA has delegated its CAA authority to regulate onshore emissions to the
State of Alaska.

The EPA is required to review the NAAQS every five years and update the science, and the
standards, if necessary, for the benefit of human health and protection of the environment. Several
relevant changes to the NAAQS have become effective since 2008:

e Ozone 8-hour standard was lowered to 0.075 micrograms per cubic meter (ug/m’) (73 FR
16436, March 27, 2008)

e Lead standard was lowered to a 3-month rolling average of 0.15 pug/m® (73 FR 66964, November
12, 2008)

o Sulfur dioxide 1-hour standard was lowered to 75 parts per billion (75 FR 35520, June 22, 2010)

e One-hour average standard for nitrogen dioxide (NO,) was established at 100 parts per billion
(188 ug/m’) (75 FR 6473, February 9, 2010)

e Annual standard for PM, s was lowered to 12.0 ug/m’ (78 FR 3086, January 15, 2013)

e A new one-hour average SO, standard was established at 75 parts per billion (196 pg/m’) on
June 22, 2010. See Federal Register 35520.

International Convention for the Prevention of Pollution from Ships. Exhaust from the larger
marine engines of ocean-going vessels is controlled by agreements under the MARPOL 73/78 Annex
VI International Convention for the Prevention of Pollution from Ships (40 CFR 1043.60(b)).
MARPOL is the main international convention covering prevention of pollution of the marine
environment by ships from operational or accidental causes. Annex VI emission standards for marine
engines apply to propulsion engines and auxiliary power generators, as implemented by the U.S. Act
to Prevent Pollution from Ships (APPS) (33 USC §§ 1905-1915) and enforced by the U.S. Coast
Guard (USCG) (EPA and USCG, 2011). Vehicles (foreign or domestic) operating in the contiguous
zone and ocean (seaward of the outer limit of the territorial seas) are subject to MARPOL 73/78),
implemented pursuant to 33 CFR Part 151). This analysis assumes application of the MARPOL
Annex VI emission factors for NOy to the propulsion and auxiliary engines for ocean-going vessels.

Evaporative Emissions

Evaporation is the process through which a liquid or a solid substance changes into a vapor, and is
released into the air. A substance can evaporate by changing into a vapor at the surface, such as when
water evaporates from an uncovered dish. A solid can evaporate into a vapor by melting into a liquid,
which then evaporates; or by changing directly into a vapor, through sublimation. The rate of
evaporation of a substance depends on its composition, the surface temperature, the vapor pressure of
the substance, and the atmospheric humidity.

Under the Scenario, oil spilled into the water is anticipated, which will release hydrocarbons (HCs)
evaporated from the spilled oil. There are many varieties of HCs found in oil and some are quickly
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and easily evaporated into the atmosphere. These are referred to as VOCs. During chemical cleanup
of spills, other compounds such as polycyclic aromatic hydrocarbons (PAHs), dioxins furans, heavy
metals, and hydrochloric acid may be discharged, but not all will be easily evaporated or may not be
evaporated at all (Ramadan, Sleva, Dutner, et al. 1993).

The Scenario also includes releases of natural gas emissions, as well as fugitive releases occurring
from leakage, but these small releases are not expected to affect overall quality of the air. Releases
from gas systems occur from wellhead to distribution, as natural gas moves through hundreds of
valves, processing mechanisms, compressors, and pipelines. When progressing through all these
devices, CHy4 can escape to the atmosphere from leaks (EPA, 1999).

Evaporation of Hydrocarbons

HCs are any of the many organic chemical compounds consisting entirely of atoms of both carbon
and hydrogen, and some have a tendency to evaporate readily into the surrounding air in the event of
an oil spill. Lighter oil (e.g. diesel fuel) will evaporate more quickly when compared to heavier oil
(e.g. crude oil), which will evaporate more slowly.

Hydrocarbons are the most abundant compounds found in crude oils, 50% to more than 90% by
volume, depending on the source region of the oil (ExxonMobil, 2014). The grade and type of crude
oil available from the Alaska North Slope is a medium grade crude, with the highest sulfur content
(0.96%) of the “sweet” oils, referred to as Alaska North Slope Oil (ANSO)(ExxonMobil, 2014).
Several of the common hydrocarbons found in ANSO crude are summarized in Table 4-15 along with
the vapor pressure of the liquid.

Table 4-15. Typical Crude Oil Volatile Hydrocarbons

Substance Vapor Pressure in psi at 25°C Substance Vapor Pressure in psi at 25°C

Propane 137.20 Benzene 1.84

n-Butane 35.23 Cyclohexane 1.89

n-Decane 0.03 Ethylbenzene 0.18

n-Eicosane 2.7%° Toluene 0.55

n-Hexane 2.93 0-Xylene 0.13

n-Octane 0.27 p-Xylene 0.17

n-Pentane 9.92

Note:  25°C equals 77°F. Source: Fingas, 2011.

Volatility of an HC is a measure of how easily and quickly the compound evaporates when exposed
to air. The evaporation rate depends partly on the vapor pressure of the compound. The higher the
vapor pressure (volatility) of the compound the more likely, and more easily, the compound will
vaporize into the air immediately above the evaporation surface. Notice that in Table 4-15, Propane
and n-Butane have the highest vapor pressures at a given temperature, and are therefore more easily
vaporized than, for instance, n-Decane; thus Propane and n-Butane are more volatile than n-Decane.
For example, when assuming the same percent by volume, expect the evaporative emissions of
Propane and n-Butane to be higher than n-Decane.

When VOCs evaporate, they move from the surface of the oil into the air immediately above the oil in
the form of a vapor. The air immediately above the oil is the “air boundary layer” (ABL) which
should be considered very thin, less than one millimeter. The characteristics of the ABL influence the
evaporation rate of the oil.

If the ABL is already saturated with the compound in question (e.g. water vapor), the evaporation rate
slows down and approaches zero. Therefore, if the ABL is not already saturated by vapor molecules
of VOCs found in the spilled oil, the volume of VOC molecules that can be moved from the surface
of the oil to the ABL in a vapor state is so high that the volume is very likely greater than can be
evaporated from an oil spill (Fingas, 1994).
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There is no evidence from pollutant monitoring that the North Slope adjacent to the Chukchi Sea
OCS Planning Area experiences concentrations of VOCs sufficient to constrain evaporation of VOCs
into the ABL from an oil spill. Thus, the ABL does not constrain the rapid and continued evaporation
of VOCs from an oil spill over the Chukchi Sea, and a medium weight crude oil, such as ANSO, can
quickly lose up to 45% of volume from a spill. The Gulf of Mexico oil spill in 2010 lost
approximately 60% of the volume of the oil spill shortly after the under-water release of oil at high
pressure (Fingas, 2012).

Ozone Levels

Ozone (O;) is a secondary pollutant that is not emitted directly into the atmosphere from a source (i.e.
not a primary pollutant). Rather, O; forms due to a complex series of photochemical reactions that
require the presence of precursor pollutants, such as VOCs, and nitrogen dioxide (NO,) and nitric
oxide (NO) (collectively referred to here as NO,). Also required is sunlight, which is why higher
ozone values occur during summer afternoons in areas where sunlight is intense (Ahrens, 2013).
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Figure 4-3. Ozone Isopleth Chart.

Note: Emissions of NO, are assumed to include emissions of both nitrogen dioxide (NO2) and nitric oxide (NO).
Higher emissions of VOC and NOx result in higher concentrations of the pollutants.

Source: BOEM AOCSR, adapted from Russell and Dennis, 2000; NRC, 1991; Jacobson, 2002; and Finlayson-
Pitts and Pitts, 2000.

Generally, surface-based O; levels decrease when emissions of both NO, and VOC are reduced,
regardless of the atmospheric conditions. However, the relationship of emission rates of VOC and
NO; to the spontaneous formation of surface-based Oj; is very complex and highly nonlinear.
Experiments to examine the peak one-hour concentration of O; that forms when mixtures of known
initial concentrations of VOC and NOy are irradiated into a laboratory environmental chamber have
been conducted since the 1950s and continued in later years using the Empirical Kinetic Modeling
Approach (EKMA) where the results of of the modeling has been tested against the environmental
chamber data. The result is the well-documented two-dimensional chart of ozone isopleths shown in
Figure 4-3.
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As shown on the O3 isopleth chart above, the highest concentration of O; occurs along the axis of the
diagram where the mixing ratio of VOC/NOy is 8:1. The farther the ratio of the pollutants are from
the center axis, the less is the concentration of O;. The primary use of the chart is to discern whether
O; concentrations may be best controlled by reducing the emissions of VOC, reducing NO,, or
reducing both (Finlayson-Pitts and Pitts, 2000):

e From a point on the 8:1 axis, reduction in emissions of NOy and VOC, together or separately,
results in a steady decrease in the concentration of O;

e Low ratios: from a point on the 4:1 axis, reducing VOCs results in rapidly decreasing
concentrations of Os; thus, at low mixing ratios, the formation of O; is controlled most
effectively by reducing emissions of VOC, referred to as “VOC Limited, ” just small decreases
in VOCs makes a greater impact on O3 concentration than reducing NO, emissions by much
larger amounts; in fact, decreasing emissions of NOy in the area of the chart where VOCs are
limiting, the concentration of O; can actually increase; and

o High ratios: from a point on the 15:1 axis, reducing NOy emissions results in rapidly decreasing
concentrations of Os; thus, at high ratios, the formation of O; is controlled most effectively by
reducing emissions of NOX, or is “NOy Limited,” however, it does not appear that reducing
VOCs would ever increase the concentration of O;

It should be understood that surface measurements of VOC and NO, emissions at a single site cannot
be taken as representative of an entire region. In addition, because of pollutant transport throughout
any given day, the ratio at one location cannot be expected to be maintained in that location or
duplicated downstream. However, “using the concept of the VOC/NO, mixing ratios to explore
qualitatively the implications of various control strategy options is very useful” (Finlayson-Pitts and
Pitts, 2000, p.884), and is used in this analysis to predict the likelihood of ozone formation.

Ozone is not the main pollutant impacting the Alaska North Slope, or Alaska in general. The two
main pollutants impacting Alaska are CO and particulate matter, specifically PM, s. Nonetheless, the
potential for spontaneous formation of ground-level ozone was examined for the exploration,
development, and production plans that may be proposed under the Scenario.

Under the Scenario, oil and gas activities reasonably foreseeable for the Chukchi Sea OCS Planning
Area will produce emissions of NOj that far exceed that of VOC emissions, which can be examined
in Appendix F. The mixing ratios will be very low, in the range from 0.1:1 to 2:1. Using the O3
isopleth chart, such a range of mixing ratios indicates that emissions anticipated from the Scenario are
“VOC limited.”

Without the influx of additional emissions of VOC or a substantial reduction in emissions of NOy,
formation of ozone appears to be unlikely due to the potential emissions under the Scenario. When
combined with the unique climate in Alaska, where there is no sunshine during the winter and low-
intensity sunlight in the summer, the photochemical reactions necessary to form surface-based ozone
are not likely to occur at all.

An accidental oil spill, if large enough, could change the dynamics of the atmosphere if the volume of
VOC emissions from the spill produces enough VOC emissions to trigger the formation of ozone. For
example, if an oil spill were to release enough VOCs to cause the VOC/NOj ratio to increase to 3:1 or
4:1, the O; standard may be exceeded. However, this would require additional emissions of thousands
of tons of VOC.

Impacts of the Scenario through Time

This section provides the analysis of air emissions as they occur through the 77 years of the Scenario.
This analysis addresses the particular oil and gas activities that could occur during each relevant time
period and analyzes their impacts against the backdrop of a dynamic affected environment. Whereas
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previous sections have focused on identifying relevant IPFs and the types of environmental impacts
they may cause, this section more specifically accounts for the level at which each IPF affects
emissions during a given period, the overlap of IPFs, and any additive or synergistic impacts which
may result. In total, these sections tell the story of how the activities comprising the Scenario could
affect air quality through time.

This analysis takes into account the context and intensity of the impacts defined under Section 4.2 by:

o Identifying emissions sources associated with each activity summarized in Appendix B, Table
B-7 for the Scenario (e.g. surveys, exploration plans, production platforms, etc.)

o Quantifying the annual rate of projected emissions from those sources, per the spreadsheets
provided in Appendix F, which give details of assumptions and emission factors

o Performing a screening-level dispersion analysis of the greatest predicted potential annual
emissions for each period of the Scenario to discern conservative ambient pollutant
concentrations resulting from those emissions; and

e Comparing the results of the dispersion analysis to established ambient air quality standards to
determine the effect of the emissions according to the Impact Scale found in Section 4.2 of this
chapter.

The established ambient air quality standards — promulgated by EPA — are referenced here as
quantitative benchmarks or thresholds against which BOEM compares the results of the screening
dispersion analysis to assist in discerning potential air quality impacts under NEPA. Specific
standards referenced include:

o Significance Levels (SLs)(40 CFR 51.165(b)(2); not to be confused with “significance” as used
in the NEPA context); and

e National Ambient Air Quality Standards (NAAQS)(40 CFR Part 50)

Where predicted potential concentrations do not exceed the SLs, emissions from the source are
presumed to be de minimis and have a negligible effect, per EPA guidance (EPA, 2010a). According
to the EPA, the purpose of the SLs is to provide screening thresholds to identify levels of ambient
impact that are “sufficiently low relative to the NAAQS or relative to the Maximum Allowable
Increments (MAIs) at 40 CFR 52.21(c), such that the impact can be considered de minimis” (EPA,
2010a, p. 11). The information in Table 4-16 shows the relationship between the NAAQS and the
SLs. Note that the SLs are much lower than the NAAQS - on average 3.2% of the NAAQS. Thus,
emissions that result in onshore pollutant concentrations that do not exceed the SLs are such a small
fraction of the NAAQS, that the emissions are considered by the EPA to be de minimis.

Table 4-16. Comparison of the Air Quality Standards.

. . 3
Criteria Pollutants Rellitangeyciaaing oo Stans‘flal'f:f (PQ/T ) Is 40 CFR
Periods ignificance Levels
NAAQS 40 CFR Part 50 51.165(b)(2)
) 1-hr 40,000 2000
Carbon Monoxide (CO)
8-hr 10,000 500
1-hr 188 NA
Nitrogen Dioxide (NO,)
Annual 100 1
1-hr 196 NA
3-hr 1300 25
Sulfur Dioxide (SO,)
24-hr Revoked 5
Annual Revoked 1
Coarse Particulate Matter 24-hr 150 5
(PM1o) Annual Revoked 1
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- - 3
Criteria Pollutants FRIT I SR Amblent Alr Star1st:|aris (pgln: ) Is 40 CFR
Periods ignificance Levels
NAAQS 40 CFR Part 50 51.165(b)(2)
24-hr 35 1.2
Fine Particulate Matter (PM,)
Annual 12 0.3
Ozone (O3) 8-hr 0.075 ppb NA
Lead (Pb) 3-month 0.15 NA

Note: TSP is total suspended particles and was replaced by PM4o, which is most accurately defined in modern
terms as the collective sum of PM1g and PMzs. There are no standards for volatile organic compounds.
Ozone is measured in parts per billion (ppb) by volume. Not all pollutants and averaging periods are
represented by the Maximum Allowable Increments and the Significance Levels

The dispersion analysis performed by BOEM subjects projected potential annual emissions to
conditions that influence mechanical dispersion of pollutants in the atmosphere, including the
characteristics of the emission sources (mobile and stationary), the location of sources (land, sea, and
air), site-specific meteorology (wind speed and atmospheric stability), and the uniqueness of the
warming Arctic climate (limited solar radiation).

Dispersion analysis is necessary when impacts from the Scenario cannot be discerned solely from the
projected emissions. As previously described, prior to December 2011, the EPA had jurisdiction to
control air emission sources on the Chukchi Sea OCS Planning Area, and lessees submitted a permit
application to EPA that included results obtained through computer simulation modeling. The
modeling included the use of a Gaussian steady-state computer model. Similar modeling would be
conducted by lessees to satisfy requirements of BOEM’s AQRP in the event that projected potential
annual emissions exceeded an applicable AQRP exemption threshold (see above). However, here, at
the lease sale stage, such modeling results are not available. Therefore, to discern a measurable
impact to human health and the environment, the potential emissions are calculated from a source
assumed in the Scenario, and the emissions are translated into potential maximum pollutant
concentrations using a screening model, the Gaussian Dispersion Equation mathematical model
(Beychok, 2005).

The Gaussian Dispersion Equation predicts the greatest ground-level concentration at a location
downwind assuming a continuous buoyant plume, straight-line winds from the direction of the source
to the relevant receptor, which is the nearest onshore area, and expresses the solution in micrograms
per cubic meter (pug/m’). Straight-line winds assume the emissions are constrained within the plume,
and are not affected by any other source of mechanical action in any other direction except in the
direction of the intended ground-level receptor. The simulation allows the whole of the emission to be
transported within the plume from the source to the relevant receptor site allowing the concentration
at the plume centerline, which is where the greatest concentration occurs at any given downwind
location, to intersect the ground and the relevant onshore receptor. Thus, there would be no other
location where the concentration of pollutants would be greater.

The Gaussian Dispersion Equation mathematical model is given in Equation (1) and is visualized in
Figure 4-4 along with a legend that explains the variables.
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Ground-level centerine concentration equation assumes a “continuous
bouyant point-source plume,” where the receptor isatz, =0 and y =0.

Adapted from Bevchok, M.A., of Stack Gas Di &h Ed., 2005 BOE M
and Gilliani, N.Y., "Modeling Plume Rise and Lagrangian Partical Transport,” 1996, N Fretf S

Legend for the "Gaussian Dispersion Equation" Notations

Cx = Maximum pollutant concentration at a point, x, in micrograms per cubic meter (ug/m3)

Q, = Emission rate of a pollutant, p, in grams per second (a/s)

n = Pi, avalue of 3.14, where Pi is unitless

¢ = Natural exponential function, unitless, where, ¢!=2.718, £ =1, and Inx= 1/

hy, = Actual stack height, expressed in meters (m)

ah = Extent of plume rise above the stack at release due to heat bouyancy, where without bouyancy, Ah=0, expressed in m

H, = Effective stack height at a point, x, where, h, + Ah=H, at x=0, and where (H, atx,) > (H, at x,) > (H, at x;) expressed in m

Mean surface wind speed in the direction of the x—axis, averaged over a 10-minute period, recorded at
a height 10 meters above the observation surface in miles per hour, and converted to
meters per second (m/s)

=i
n

o, = Vertical dispersion coefficient after Pasquill (distance of plume's vertical spread below the centerline), expressed in m

o = Harizontal dispersion coefficient after Pasquill (distance of plume's horizontal spread outward from the centerline),
expressed in m

y = Distance from the receptor to the plume centerline in the crosswind, or y—dimension, expressed in m

P Distance from the receptor to the plume centerline in the vertical, or z-dimension, expressed in m

Figure 4-4. Gaussian Dispersion Equation. Diagram and legend of the equation, where the equation
assumes Ah is zero and the wind direction is in the direction from the source, in a straight line, to the nearest
shore; results in the maximum onshore pollutant concentration. Sources: Gilliani, 1996; Arya, 1999, Beychok,
2005; and Vallero, 2008.

The greatest pollutant concentration is along the plume centerline when intercepting the surface. This
approach should be considered conservative as the assumption of straight-line winds over a distance
greater than 50 kilometers (km), which occurs for this analysis, is known to result in an
overestimation of pollutant concentrations. Conservative assumptions such as these help to ensure
that BOEM is not underestimating air quality effects from the Scenario.

Use of a screening model is appropriate under EPA 40 CFR part 51 Appendix W, Guideline on Air
Quality Models, where the EPA recommends that refined modeling should not to be used to the
exclusion of other appropriate models, per Appendix W, paragraph 3.0(d). In addition, the Gaussian
Dispersion model satisfies the following requirements:

o A screening-level model is appropriate to provide “first tier” conservative estimates (Appendix
W, paragraph 2.2(a))
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e Meets the requirements for a simple terrain screening model, (Appendix W, paragraph 4.1(b))

o BOEM uses worst-case meteorological conditions, as recommended for a screening analysis,
(Appendix W, paragraph 4.2.1.1(b)); and

o The Gaussian Equation model is is the basis for all the procedures of steady-state models
preferred by EPA, including AERMOD and SCREEN3, per the AERMOD User’s Guide and
the SCREEN3 User’s Guide, and as described in the Workbook of Atmospheric Dispersion
Estimates (Turner, 1970)

Because the dispersion of pollutants is influenced by atmospheric conditions, and atmospheric
conditions may change over time due to changing climate, it follows that climate change can
influence the dispersion of pollutants, and thus the potential impacts to air quality associated with oil
and gas activities comprising the Scenario. The precise manner in which climate change will
influence atmospheric conditions in and around the Leased Area cannot be determined with certainty
at this time. Therefore, the manner in which climate change will influence air quality impacts
associated with the Scenario cannot be precisely predicted. Since climate change is expected to occur
equally under all lease sale alternatives, and would influence potential air quality impacts equally
under all alternatives, precise knowledge of this issue is not essential for a reasoned choice among
alternatives. The projected potential emissions under the five periods of the Scenario includes an
accounting of greenhouse gases (GHGs) that contribute to climate change.

Exploration (Years 1-5)

During the first five years, only Exploration will occur under the Scenario. Exploration consists of
two main activities — geological and geophysical activities and exploration and delineation well-
drilling. While each period has unique operations, they are similar in the characteristics of emissions,
primarily from diesel engines.

OCS Marine Seismic Surveys

Vessels conducting the survey follow a path of proposed grid tracks crisscrossing the Chukchi Sea
OCS similar to the grid shown in Figure 4-5.
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Figure 4-5. Marine Seismic Survey Grid Track. This image depicts an example of

seismic survey grid tracks proposed on the Chukchi Sea OCS. Source: TGS (2013, Figure 1).
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The geological and geophysical exploration for the location of OCS petroleum reservoirs requires
marine seismic surveys. Under the Scenario, all seismic surveys conducted on the Chukchi Sea OCS
will occur during the open-water season from July through November. Data obtained through seismic
research also provides information used to locate geologic hazards, archeological features, biological
populations, and for geotechnical engineering purposes. However, geohazard and geotechnical
surveys may occur independently of a seismic survey.
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Figure 4-6. Shortest Distance to Shore. This image depicts arcs that show the shortest distance from shore
to the Lease Sale blocks in the Chukchi Sea OCS, both within and outside the Corridor I Deferral area.

A marine seismic survey would require the use of up to two “source vessels” to pull the seismic
source airgun arrays. Two source vessels are used when it is necessary to complete the survey in a
shorter period of time. Other ships are required for deploying and receiving seismic detectors (nodes),
and several other boats are necessary to support crew housing, complete supply transfers, and conduct
research. A monitoring vessel is used to search for marine mammals and scout for ice and other
navigation hazards ahead of the seismic vessel(s). Although the geological and geophysical surveys
are conducted during the open-water season, this analysis includes the use of an icebreaker vessel.

The ships and smaller vessels must traverse the total length of all the track lines to complete the
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survey. Far more track lines are proposed than could typically be completed in a single season. This is
done to maintain flexibility if some areas cannot be surveyed due to the incursion of sea ice, large
numbers of marine mammals in the area, or for other reasons. Source vessels and the vessels
deploying and receiving nodes are continually moving throughout the average 90-day period
recording seismic profiles along several hundred miles of track. The support vessels are usually
moored and anchored near shore until needed, but the actual use of the support vessels would be
unique for each survey proposed.

The operations of marine seismic surveys are described in Appendix B, Table B-7, where during the
first five years of the Scenario, the operation of one marine seismic survey is reasonably foreseeable.
The operation of the survey is short-term and localized.

OCS Geohazard and Geotechnical Surveys

A geohazard or geotechnical survey operated independently of a marine seismic survey would engage
support ships similar to those used for a marine seismic survey. However, the main vessel would be a
smaller research or monitoring vessel, and an icebreaker vessel would also be required. While it is
possible for a geohazard or geotechnical surveys to occur during the same time as a marine seismic
survey, geohazard and geotechnical surveys are much smaller in scope and do not cover the larger
areas surveyed for a marine seismic survey. The potential emissions projected for the marine seismic
survey would be also be valid for geohazard surveys and geotechnical surveys.

The operations of geohazard and geotechnical surveys is described in Appendix B, Table B-7, where
during the first five years of the Scenario, the operation of a total of three geohazard surveys and three
geotechnical surveys are reasonably foreseeable. The operation of the surveys is short-term and
localized.

Exploration and Delineation Well Drilling

The analysis and evaluation of air quality impacts resulting from exploratory and delineation well
drilling is based on the use of one drilling unit per rig described in Appendix B, Table B-7. In
addition to the drilling unit (rig), an offshore exploration platform requires support vessels, including
those appropriate for drilling in the Arctic climate. This includes icebreakers, anchor handlers,
science vessels, support tugs, an Arctic oil storage tanker, aircraft, and oil-spill response vessels.

The sources of diesel exhaust from exploration and delineation include engines for drilling, operating
the mud-line cellar compressor, cementing and logging units, deck cranes, boilers, draw works, and
well-test drilling. In addition to the drilling engines, propulsion and auxiliary engines are used
following anchoring for dynamic positioning during which times the engines are considered
stationary sources. The emissions would be the same for drilling a vertical well or a delineation well,
or a directional well, as most of the difference in the drilling technique happens under the sea surface
to establish a slant to the drilling for contact with the well target (Hyne, 2012).

The operations exploration drilling and delineations wells is described in Appendix B, Table B-7,
where during the first five years of the Scenario, the operation of up to two rigs per year and a total of
six rigs is reasonably foreseeable. The operation of the rigs is short-term and localized.

Base Camps and Terminals

Camps and terminal bases are necessary to support all the oil and gas activities anticipated in the
Scenario and are considered permanent infrastructure for the purposes of the air quality analysis.
Camps typically operate kitchen, dining, and recreation facilities, as well as housing units. The
locations of the bases and terminals may be in Barrow, Alaska, or Wainwright, Alaska, or at another
undetermined location. Terminal bases include helicopter hangars and other uses of manufactured
buildings, each requiring heaters and boilers. Emissions from the routine operation of camps and
terminals anticipated for the Scenario are based on data obtained for the BOEM “Arctic Air Quality
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Modeling Study: Emissions Inventory” (USDOI, BOEM, 2014¢). BOEM includes in the emissions of
the operation of the camps and terminals the use of aircraft used to support offshore operations.

The operation of base camps and terminal bases is described in Appendix B, Table B-7, where during
the first five years the Scenario includes both the construction and operation of five permanent
facilities: an exploration base, a production base, a supply boat terminal, and a search and rescue
base. Once constructed, operation of each base and terminal is long-lasting and localized.

Small Refined Oil Spills

Small refined spills (<50 barrels, diesel) have the potential to occur during exploration as shown in
Tables 4-1 and 4-2, and could result in evaporative emissions. There also exists the possibility of such
small spills occurring during refueling in Kotzebue Sound; however, there is a Fuel Transfer Plan in
place for such refueling to minimize such spills. The impacts to air quality from these small refined
oil spills are directly related to the increased emissions of evaporating VOCs that comprise the oil.
The possible impact from increased emissions of VOCs from any oil spill is the formation of ozone.
However, the volume of VOC emissions resulting from such small spills, when considering the levels
of NO, emissions likely already emitted from exploration, is not expected to be sufficient to create
conditions favorable for the formation of ozone, as estimated by the relationship visualized in Figure
4-3. For these kinds of small spills,