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1.0 PURPOSE AND NEED

1.1. Purpose of the Proposed Action

Shell Offshore Inc. (Shell) submitted to the Bureau of Ocean Energy Management, Regulation and
Enforcement (BOEMRE) a Revised Exploration Plan (EP) Revised Outer Continental Shelf Lease
Exploration Plan, Camden Bay,Beaufort Sea, Alaska, (2011 Camden Bay EP) dated May 2011,
deemed submitted July 5, 2011 (Shell, 2011a) to conduct exploration drilling to evaluate the oil and
gas resource potential of three of the company’s Outer Continental Shelf (OCS) leases north of Point
Thomson near Camden Bay in the U.S. Beaufort Sea. The purpose of the 2011 Camden Bay EP is for
Shell to evaluate the mineral resource potential of three lease tracts within two distinct oil and gas
prospects named by Shell as “Sivulliq” (NR 06-04 Flaxman Island, block 6658, OCS-Y-1805) and
“Torpedo” (NR 06-04 Flaxman Island, block 6659, OCS-Y-1936 and NR 06-04 Flaxman Island,
block 6610, OCS-Y-1941) (Figure 1). The need for this action is established by BOEMRE’s
responsibility under the Outer Continental Shelf Lands Act (OCSLA) to make OCS lands available
for expeditious and orderly development, subject to environmental safeguards, in a manner which is
consistent with the maintenance of competition and other national needs.
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Figure 1 An overview of the locality of Shell's proposed Camden Bay exploration wells.

Shell acquired the leases through OCS Lease Sales 195 (March 2005) and 202 (April 2007). Under
OCS leasing regulations at 30 CFR 256 and operating regulations at 30 CFR 250.180, a lease expires
at the end of its primary lease term unless the lessee is conducting operations on the lease. Shell’s
leases have a primary lease term of ten years (30 CFR 256.37). Shell’s exploration of their Beaufort
Sea leases would be consistent with the overall objectives of the Outer Continental Shelf Lands Act
(OCSLA) to determine the extent of the oil and natural gas resources of the OCS at the earliest
practicable time.

Purpose and Need - Purpose of the Proposed Action 1
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The revised plan makes changes to Shell’s 2010 Outer Continental Shelf Lease Exploration Plan,
Camden Bay, Alaska, dated June 2009; deemed submitted August 10, 2009; amended September 18,
2009) (Shell, 2009). BOEMRE completed a technical and environmental review of the initial EP and
supporting documents and published an Environmental Assessment (EA) (USDOI, MMS, 2009a) and
a Finding of No Significant Impact (FONSI) (USDOI, MMS, 2009b) in October 2009. The EA and
FONSI are incorporated by reference into this document. BOEMRE (then MMS) conditionally
approved the EP on October 16, 2009.

Shell submitted a revised Camden Bay EP in 2011 under BOEMRE operating regulations at 30 CFR
250 Subpart B. Shell proposes to drill four exploration wells on three leases during successive July-
October open-water-drilling seasons, starting in 2012 and continuing in following open-water seasons
until completion of the four-well plan. Two wells would be drilled on each prospect (Sivulliq and
Torpedo) (Figure 2). The drilling operations would be conducted using the Mobile Offshore Drilling
Unit (MODU) Kulluk (Kulluk), an Arctic Class IV hull design drilling vessel. Alternatively, drilling

operations could be conducted using the M/V Discoverer (Discoverer) a modern drillship that has
been retrofitted and ice reinforced for operations in Arctic waters.

In support of the 2011 Camden Bay EP, Shell submitted an environmental impact analysis (2011
Camden Bay EIA) (Shell, 2011b) which is appendix F of the 2011 Camden Bay EP, a Beaufort Sea
Regional oil discharge prevention and contingency plan (ODPCP) for the drilling program (Shell,
2011c), environmental information and reports, site-specific geohazards survey data and assessment,
mitigation measures, and other project-specific information pursuant to 30 CFR 250.212 and 227.
Shell also submitted, with the revised EP, a project-specific Plan of Cooperation (POC) addendum to
reduce potential conflicts with subsistence activities, a description of their Cultural Awareness and
Environmental Awareness Programs, and other information as required by BOEMRE regulations and

lease stipulations.

Table 1 Comparison of Shell’s 2010 Camden Bay EP and the 2012 Revised Camden Bay EP.

Parameter

Initial Camden Bay EP (2010)

Revised Camden Bay EP (2012 planned start)

Drilling seasons

July 10 - October 31, 2010.

July 10 - October 31 beginning in 2012 and continuing
each subsequent open-water season until the
completion of all four wells.

OCS Lease Blocks

Flaxman Island 6610 and 6658

Flaxman Island 6559, 6610, and 6658

Wells

Two - Sivullig N and Torpedo H

Four - Sivullig G and N; Torpedo H and J

Drilling unit

Drillship Discoverer

CDU Kulluk or Drillship Discoverer

Waste Discharge

Spent water-based drilling fluids;
drill cuttings with adhered drilling
fluids; sanitary waste; domestic
waste; hazardous waste; used oil;
bilge water; and ballast water
discharged to ocean floor.

14,902 barrels of spent water-based drilling fluids; drill
cuttings with adhered drilling fluids; sanitary waste;
domestic waste; hazardous waste; used oil; bilge
water; and ballast water collected, stored and then
transported to an approved treatment / disposal site
outside of the Alaskan Arctic.

Primary Support Fleet

Anchor handler, ice management
vessel, offshore supply vessels
(OSV), West Dock shuttle

Similar fleet with the following variations: OSV to
collect waste streams from the Kulluk Deck barge and
tug and waste barge and tug to store the waste
streams. Additional OSV for offshore supply

Oil Spill Response

Oil Spill Response (OSR) Tug and
Barge; OSR Vessel, Arctic Tanker

OSR Tug and Barge; Arctic Tanker, OSR barge
carrying containment system

Air permit

Discoverer — Prevention of
Significant Deterioration (PSD)
permit authorization
R100CS/PSD-AK-2010-01

Discoverer — PSD permit authorization R100CS/PSD-
AK-2010-01 Kulluk — Minor Source Permit application
for Beaufort Sea submitted February 28, 2011

The BOEMRE has completed a technical and environmental review of the revised EP and supporting
information to ensure the proposed activities would be conducted in a manner that is consistent with
protection of the human, marine, and coastal environments.

In accordance with the National Environmental Policy Act (NEPA), Council on Environmental
Quality (CEQ) regulations at 40 CFR 1501.3(b) and 1508.9, Department of the Interior (DOI)

regulations implementing NEPA at 43 CFR Part 46, and DOI policy in Section 516 of the Department
of the Interior Manual (DM) Chapter 15 (516 DM 15), BOEMRE prepared an EA to assist BOEMRE

2 Purpose and Need - Purpose of the Proposed Action
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planning and decisionmaking. In keeping with CEQ regulations at 40 CFR 1506.5(a),(b) (see below)
and the intent of BOEMRE operating regulations at 30 CFR 250.227, the information and analysis
provided in Shell’s EIA was reviewed, evaluated, verified, and the results were used to prepare this
EA. A list of BOEMRE staff responsible for reviewing, evaluating, and verifying the information
submitted by Shell is in Section 6.5 of this EA.

Sec. 1506.5 Agency responsibility.

(a) Information. If an agency requires an applicant to submit environmental information for
possible use by the agency in preparing an environmental impact statement, then the agency
should assist the applicant by outlining the types of information required. The agency shall
independently evaluate the information submitted and shall be responsible for its accuracy. If
the agency chooses to use the information submitted by the applicant in the environmental
impact statement, either directly or by reference, then the names of the persons responsible for
the independent evaluation shall be included in the list of preparers (Sec. 1502.17). It is the
intent of this paragraph that acceptable work not be redone, but that it be verified by the
agency.

(b) Environmental assessments. If an agency permits an applicant to prepare an
environmental assessment, the agency, besides fulfilling the requirements of paragraph (a) of
this section, shall make its own evaluation of the environmental issues and take responsibility
for the scope and content of the environmental assessment.

1.2. Previous Applicable NEPA Analyses, Biological Opinions and Related
Analyses.

The NEPA mandates that Federal agencies conduct an environmental review of certain Federal
projects at each stage of the OCSLA process. The level of NEPA review depends on the OCSLA
stage (516 DM 15), the scope of the proposed activities, and the agency’s findings on the potential
effects of the proposed activities.

The BOEMRE has completed numerous NEPA reviews of Beaufort Sea OCS activities. In recent
years NEPA reviews that are relevant to the Proposed Action have included the following:

e Draft Environmental Impact Statement — Beaufort and Chukchi Sea Planning Areas Oil
and Gas Lease Sales 209, 212, 217, and 221 (OCS EIS/EA MMS 2008-0055) (USDOI,
MMS, 2008a) (hereafter “Arctic Multiple-Sale Draft EIS™).

e Environmental Assessment — Shell Offshore Inc., Beaufort Sea Exploration Plan, 2007-
2009 (OCS EIS/EA MMS 2007-009) (USDOI, MMS, 2007) (hereafter “2007 Beaufort Sea
EP”).

e Environmental Assessment — Proposed OCS Lease Sale 202, Beaufort Sea Planning Area

and Finding of No Significant Impacts (OCS EIS/EA MMS 2006-001) (USDOI, MMS,
2006a) (hereafter "Sale 202 EA").

e Environmental Assessment Proposed Oil and Gas Lease Sale 195, Beaufort Sea Planning
Area and Finding of No Significant Impacts (OCS EIS/EA MMS 2004-028) (USDOI,
MMS, 2004) (hereafter “Sale 195 EA”).

¢ Final Environmental Impact Statement — Beaufort Sea Planning Area Oil and Gas Lease
Sales 186, 195, and 202 (OCS EIS/EA MMS 2003-001) (USDOI, MMS, 2003) (hereafter
“Beaufort Sea Multiple-Sale EIS”).

¢ Final Environmental Impact Statement — Outer Continental Shelf Oil and Gas Leasing
Program: 2002-2007 (OCS EIS/EA MMS 2002-006) (USDOI, MMS, 2002) (hereafter
“2002-2007 Five Year Program EIS”)

These documents are available on the BOEMRE Alaska website at: http://www.boemre.gov/alaska/
ref/EIS_EA.htm and http://www.boemre.gov/5-year/history2002-2007.htm. Relevant sections of the
documents are summarized and incorporated by reference into this EA. This EA tiers from the
Beaufort Sea Multiple-Sale EIS and the 2002-2007 Five Year Plan EIS.
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This EA also summarizes and incorporates by reference relevant information and analyses from the
following documents:

e Environmental Assessment — Shell Offshore Inc., 2010 Outer Continental Shelf Lease
Exploration Plan, Camden Bay, Alaska, (OCS EIS/EA MMS 2009-0052) (USDOI, MMS,
2009a) (hereafter “2009 Camden Bay EA”).

e Final Programmatic Environmental Assessment, Arctic Ocean Outer Continental Shelf,
Seismic Surveys — 2006 (OCS EIS/EA MMS 2006-038) (USDOI, MMS, 2006b) June
2006. (2006 Final Seismic PEA).

e FEnvironmental Assessment for the Shell Offshore, Inc. Incidental Harassment
Authorization to Take Marine Mammals Incidental to Conducting an Offshore Drilling
Project in the U.S. Beaufort Sea Under the Marine Mammal Protection Act (USDOC,
NOAA, NMFS, 2007a).

¢ Finding of No Significant Impact for the Shell Offshore, Inc. Incidental Harassment
Authorization to Take Marine Mammals Incidental to Conducting an Offshore Drilling
Project in the U.S. Beaufort Sea Under the Marine Mammal Protection Act (USDOC,
NOAA, NMFS, 2007b).

e NMFS Biological Opinion for Oil and Gas Leasing and Exploration Activities in the U.S.
Beaufort and Chukchi Seas, Alaska and Authorization of Small Takes Under the Marine
Mammal Protection Act (USDOC, NOAA, NMFS, 2008)

e FWS Biological Opinion for Beaufort and Chukchi Sea Program Area Lease Sales and
Associated Seismic Surveys and Exploratory Drilling (USDOI, FWS, 2009)

1.3. Statutory Framework

Shell’s proposed exploration drilling activities are subject to an established regulatory framework that
includes Federal and State regulations as they relate to OCS leases and oil and gas exploration
activities. Some, but not all, of the statutory framework governing the exploration program is
described below.

1.3.1. Outer Continental Shelf Lands Act and BOEMRE Operating Regulations

The OCSLA establishes a four-stage process for exploration and development of the OCS: (1) a five-
year leasing program for the OCS; (2) individual lease sales; (3) exploration; and (4) development
and production. The BOEMRE conducts appropriate NEPA review at each stage.

The BOEMRE is responsible for regulating and monitoring the oil and gas operations on the Federal
OCS. The BOEMRE regulates operations to promote orderly exploration, development, and
production of mineral resources; and to prevent harm or damage to, or waste of, any natural resource,
any life or property, or the marine, coastal, or human environment. Regulations for on-lease oil and
gas operations are specified in 30 CFR 250. Regulations for oil-spill prevention and response are
specified in 30 CFR 254.

Prior to any exploration activities being conducted on a lease, an EP and supporting information must
be submitted to BOEMRE for review and approval. Supporting information includes environmental
information, a geohazard report, a biological report, other environmental data determined necessary,
and an analysis of offshore and onshore impacts that may occur as a result of the activities.

The BOEMRE has completed a technical and environmental review of the activities proposed in
Shell’s EP, including an evaluation for geohazards and manmade hazards, archaeological resources
(i.e., submerged vessels or geomorphological features that may have been occupied when sea levels
were lower than at present), endangered species, sensitive biological features, water and air quality,
oil-spill response, and other uses of the OCS.
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The BOEMRE has reviewed the proposed activities for compliance with applicable lease stipulations.
Lease stipulations are enforceable measures intended to mitigate potential impacts. Shell’s actions in
compliance with the applicable lease stipulations are presented in Section 2.3.11 of this EA.

The BOEMRE issues Notices to Lessees and Operators (NTLs) to provide clarification, description,
or interpretation of OCS regulations or standards. The NTLs provide guidelines on the
implementation of lease stipulations or regional requirements, and provide industry with a better
understanding of the scope and meaning of regulations by explaining BOEMRE’s intent of
requirements. A listing of applicable NTLs is published on the Alaska Region website at:
http://www.BOEMRE.gov/alaska/regs/NTLs.htm. Additional regulatory requirements and guidelines
provided in NTLs since previous environmental reviews are highlighted in section 5.

Shell must conduct operations in accordance with BOEMRE’s comprehensive and stringent
regulations for safety and pollution prevention, which generally are requirements to use the best
available and safest technology [30 CFR 250.107(c)]. Lessees are required to take precautions to
keep all exploratory well drilling under control at all times.

Prior to conducting drilling operations under an approved EP, the operator is required to submit and
obtain approval for an Application for Permit to Drill (APD). The APD requires detailed information
about the drilling program to allow evaluation of operational safety and pollution-prevention
measures. The BOEMRE will not approve an APD until all conditions of EP approval have been
met.

1.3.2. Endangered Species Act

The Endangered Species Act (ESA) requires the protection and conservation of threatened and
endangered species and the habitat in which they live. The Fish and Wildlife Service (FWS) and
National Marine Fisheries Service (NMFS) administer the ESA. Section 7 of the ESA governs inter-
agency cooperation and consultation for oil and gas activities, including exploration. Through this
consultation process, the FWS and NMFS set terms and conditions and make conservation
recommendations for OCS activities to minimize potential adverse impacts to listed species and
critical habitats. It is the responsibility of BOEMRE to ensure that measures to protect endangered
and threatened species are implemented and followed.

Under the ESA, no incidental take of a protected species is authorized unless an Incidental Take
Statement (ITS) is issued by the NMFS or FWS for the proposed activity. Any approval of Shell’s
EP will be a conditional approval. Under the conditional approval, an APD will not be approved and
commencement of activities will not be authorized until appropriate ITSs from both NMFS and FWS
have been issued.

1.3.3. Marine Mammal Protection Act

The Marine Mammal Protection Act (MMPA) establishes Federal responsibility to conserve marine
mammals. The NMFS has jurisdiction over all Arctic marine mammals except for the polar bear and
Pacific walrus, which fall under FWS jurisdiction.

The MMPA prohibits the “taking” of a marine mammal without a permit or exemption. Section
101(a)(5)(D) of the MMPA establishes an expedited process by which citizens of the United States
can apply for an authorization to incidentally take small numbers of marine mammals by harassment.
The term "take" under the MMPA means "to harass, hunt, capture, or kill, or attempt to harass, hunt,
capture, or kill any marine mammal. Except with respect to certain activities not pertinent here, the
MMPA defines “harassment” as: any act of pursuit, torment, or annoyance which (i) has the potential
to injure a marine mammal or marine mammal stock in the wild [Level A harassment]; or (ii) has the
potential to disturb a marine mammal or marine mammal stock in the wild by causing disruption of
behavioral patterns, including, but not limited to, migration, breathing, nursing, breeding, feeding, or
sheltering [Level B harassment]. Incidental take will be granted if the NMFS or USFWS finds that
the taking will have a negligible impact on the species or stock(s) and will not have an unmitigable
adverse impact on the availability of the species or stock(s) for subsistence uses. The authorization
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sets for the permissible methods of taking and requirements pertaining to the mitigation, monitoring,
and reporting of such takings. If an activity may affect the availability of a marine mammal species or
stock for taking for subsistence uses, the proposed monitoring plan must be independently peer-
reviewed prior to issuance of the MMPA authorization (16 U.S.C. 1371(a)(5)(D) and 50 CFR
216.108(d)). The MMPA authorizations require that operators conduct monitoring, which should be
designed to result in an increased knowledge of the species and an understanding of the level and type
of takings that result from the authorized activities.

Shell has applied for an Incidental Harassment Authorization (IHA) from NMFS (dated May 2011;
Shell, 2011a: Appendix C) and a Letter of Authorization (LOA) from FWS (dated May 2011; Shell,
2011a: Appendix E) as part of their exploration program. Any approval of Shell’s EP by BOEMRE
will be a conditional approval. Under the conditional approval, an APD will not be approved and
commencement of activities will not be authorized until Shell’s receipt of all necessary permits and
authorizations including an I[HA from NMFS and an LOA from FWS.

Shell has developed a site-specific monitoring program and adopted mitigation measures specifically
designed to prevent or minimize any incidental harm to marine mammals. Those measures are
summarized in Section 2.3.12 of this EA.

1.3.4. Coastal Zone Management Act

The Coastal Zone Management Act (CZMA) mandates that a State with an approved Coastal Zone
Management (CZM) plan reviews certain OCS activities to ensure that they are conducted
consistently with the State’s approved plan. State participation is on a voluntary basis and the State
of Alaska's program ended at midnight, June 30, 2011, after the state legislature did not reauthorize
statutory support for the program. Prior to June 30, 2011, the Alaska Coastal Management Program
(ACMP) implemented the CZMA and required projects in Alaska’s coastal zone, including potential
shore bases and projects that require an OCS Plan, to be reviewed for consistency with statewide
standards.

All of the work that was required to comply with the CZMA was completed for this EA. However,
due to the fact that Alaska's ACMP program terminated on June 30, 2011, the ACMP Coastal Project
Questionnaire and Certification Statements are no longer required for consistency review.

Although a copy of Shell’s Coastal Project Questionnaire and Certification Statement was included as
Section 15 of the 2011 Camden Bay EP, further work on this is no longer required. Prior to June 30,
2011, as part of BOEMRE’s review process, the EP and supporting environmental information were
sent to the ACMP for consistency-certification review and response. Shell is no longer required to
obtain a receipt of consistency concurrence from the State of Alaska.

1.3.5. Clean Air Act

The Clean Air Act (CAA) (43 U.S.C. § 7401, et seq.) governs the control of air pollutant emissions
from both stationary and mobile sources. As such, the Environmental Protection Agency (EPA) is
authorized to establish National Ambient Air Quality Standards (NAAQS) to limit the concentration
of harmful air emissions that, when occurring in sufficient concentrations, can harm human life and
wildlife. The CAA has been amended several times since the first version in 1963. The amendments
relevant to air operating permits required for the implementation of the 2011 Camden Bay EP
occurred in 1977 and 1990 (Martineau and Novello, 2004). Jurisdiction for approving air operating
permits depends on the type of permit and the location of the proposed federal action. State permits,
such as minor-source permits, on the Alaska OCS fall under the jurisdiction of the Alaska Department
of Environmental Conservation (ADEC); whereas permits for larger sources of emissions are under
EPA Region 10 jurisdiction for the Alaska OCS.

The 1977 Clean Air Act Amendments established the New Source Review (NSR) program under
Title I of the Act. The NSR is a pre-construction permitting program to ensure that air quality is not
significantly degraded by new and modified stationary sources of emissions. The program further
assures the public that the stationary source will be as clean as possible, employing the latest
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advancements in pollution control, referred to as Best Available Control Technology (BACT). Under
the federal NSR program there are two types of permits, (1) the Prevention of Significant
Deterioration (PSD) permit, required for major new or modified stationary sources of emissions in an
otherwise clean-air area not in violation of the NAAQS (attainment area) (40 CFR 52.21); and (2) the
NSR permit required for major stationary sources in an area already in violation of the NAAQS
(nonattainment area). While these are federal rules, they can be adopted into the state administrative
code and, in either case, construction cannot begin until the permit is approved and issued.

Under the 1990 Amendments, the CAA Title V operating permit program was established. This state
air operating permit is issued for the purpose of enforcing minimum state standards and is issued after
the major stationary source has begun to operate (post-construction). A state may also require a
minor source permit. While most Title V permits are issued by state and local permitting authorities,
the EPA also issues Title V permits for special circumstances, such as in Indian country and on the
OCS, therefore Alaska Title V permits fall under the jurisdiction of EPA Region 10. In any of these
cases, the permit constitutes an enforceable agreement between the EPA or state and the project
Sponsor.

On the Alaskan Outer Continental Shelf (OCS), air permits may be issued as nonattainment NSR
permits, PSD attainment area pre-construction permits, Title V post-construction operating permits,
minor source pre-construction State permits, or a combination of these (CAA Section 328(a)(1)).
Regardless of the type of federal permit, actions on the OCS are regulated under 40 CFR Part 55.13.
This regulation directs the project sponsor to comply with 40 CFR 52.21, the PSD permit regulation,
and 40 CFR Part 71, the Title V regulation. The PSD permit must be obtained before construction
begins (pre-construction permit) and the Title V operating permit is applied for following
implementation of the Proposed Action, and thereafter on a regular recurring basis. Shell has applied
for federal and/or state permits for both the drillship Kulluk and the drillship Discoverer for
operations on the Beaufort and Chukchi seas. The status of the permits for each drillship is provided
in Section 2.3.1, in the discussion of Alternative 2 - The Proposed Action. Any approval of the 2011
Camden Bay EP by the Bureau of Ocean Energy Management, Regulation and Enforcement
(BOEMRE) will be conditional until all required air operating permits are issued. Under the
conditional approval, the Application for Permit to Drill (APD) cannot be approved by BOEMRE,
and commencement of activities will not be authorized, until receipt of all necessary permits and
authorizations.

1.3.6. Clean Water Act

The Clean Water Act (CWA) has several sections or programs applicable to activities in offshore
waters, including U.S. Coast Guard (USCG) implementing regulations (33 CFR Part 151).

The EPA has promulgated regulations (40 CFR 125) to ensure OCS lessees do not create conditions
that will pose an unreasonable risk to public health, life, property, aquatic life, wildlife, recreation,
navigation, commercial fishing, or other uses of the ocean. Operational discharges are regulated by
the EPA through the National Pollution Discharge Elimination System (NPDES) program. The
EPA’s NPDES Arctic General Permit for Offshore Oil and Gas Operations on the OCS and
contiguous State Waters (Permit Number AKG280000) authorizes certain discharges from oil and gas
exploration facilities located in or adjacent to the Beaufort Sea and establishes effluent limitations,
monitoring requirements, and other conditions. Permitted discharges related to exploration drilling
and logistics include drilling fluids and cuttings, deck drainage, sanitary waste, blowout-preventer
fluid, uncontaminated ballast water, and bilge water (EPA, 2006). The current Arctic general permit,
which restricts the seasons of operation, discharge depths, and areas of operation, and has monitoring
requirements and other conditions, expired on June 26, 2011. The EPA will reissue separate NPDES
exploration General Permits for the Beaufort Sea and the Chukchi Sea prior to the 2012 drilling
season. EPA expects that tribal consultation and public comment on the new proposed Arctic oil and
gas exploration permits would occur during the fall of 2011.
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Shell has submitted NOIs to EPA requesting authorization for the Discoverer to discharge wastes
regulated under the NPDES General Permit at the Torpedo (lease blocks 6559 and 6610) and Sivulliq
(lease block 6658) drill sites (NOIs dated December 16, 2010, Shell, 2011a: Appendix B). Any
approval of Shell’s EP will be a conditional approval. Under the conditional approval, an APD will
not be approved and commencement of activities will not be authorized until Shell’s receipt of all
necessary permits and authorizations including Shell’s receipt of the required NPDES permits.

1.3.7. The Oil Pollution Act

The Oil Pollution Act of 1990 (OPA) establishes a program governing removal of spilled oil and
requiring planning for and responding to oil spills. Under OPA and BOEMRE regulations at

30 CFR 254, Shell is required to develop an Oil Discharge Prevention and Contingency Plan
(ODPCP) as a fundamental component of the proposed exploration drilling program.

Shell’s Beaufort Sea Regional Exploration ODPCP (Shell, 2011c¢) is a regional oil-spill-response plan
that demonstrates Shell’s capabilities to prevent, or rapidly and effectively manage, oil spills that may
result from exploratory drilling operations. Despite the extremely low likelihood of a large oil-spill
occurring during exploration, Shell has designed its response program for a regional capability of
responding to a range of spill volumes that increase from small operational spills up to and including
a Worst Case Discharge (WCD) scenario from an exploration well blowout, as required under

30 CFR 254.47. Shell’s program is based on a WCD scenario that meets the response planning
requirements of the State of Alaska and Federal oil-spill-planning regulations.

The ODPCP includes information regarding Shell’s regional oil-spill organization and dedicated
response assets, potential spill volumes, and sensitive environmental resources. The ODPCP also
details Shell’s spill-prevention programs, including personnel training and the procedures and
management practices to prevent discharges. The spill response information addresses personnel and
equipment mobilization from various locations, equipment operating characteristics, and the
availability of additional response resources, both onsite and offsite.

Shell has updated and revised the Regional ODPCP to include information specific to the well sites,
including worst-case discharge oil spill estimates and the worst-case discharge oil spill scenario. The
revised ODPCP is currently being reviewed given this new information and appropriate actions will
be taken pending the evalutation of this new information and how it impacts Shell's capability to
respond to an oil spill event.

1.3.8. National Historic Preservation Act

The Archaeological Resource requirements are contained in BOEMRE operational regulations at

30 CFR 250.194. The technical requirements for the archaeological resource surveys and reports that
may be required under the regulations are detailed in the Alaska OCS Region NTL 05-A02 and

NTL 05-A03. These NTLS are available at: http://alaska.boemre.gov/regs/NTLS.HTM.

Information to Lessees (p) Archaeological and Geologic Hazards Reports and Surveys in the Final
Notice of Sale for both Beaufort Sea Sale 195 and Beaufort Sea Sale 202 specified the blocks for
which an archaeological report would be required. Section II1.C.4.a of the Beaufort Sea Multiple-
Sale EIS identified blocks having high potential for the occurrence of archaeological resources.
Shell’s proposed drill sites are not on blocks listed in the ITL.

Under Section 106 of the National Historic Preservation Act, BOEMRE consults with the Alaska
State Historic Preservation Office (SHPO) for OCS activities during the pre-lease process. Section
106 consultation for the Beaufort Sea Planning Area was completed in conjunction with completing
the Beaufort Sea Multiple-Sale EIS and again recently in conjunction with the Arctic Multiple-Sale
Draft EIS (SHPO concurrence dated September 24, 2008).

The BOEMRE’s review of the site-specific geophysical data indicates that there are no historic
properties at Shell’s proposed drill sites. On June 29, 2011, BOEMRE concluded Section 106
consultation with the Alaska State Historic Preservation Officer (SHPO). BOEMRE informed the
SHPO of the determination that drilling of the four wells and related activities will have no effect on
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historic properties. The SHPO concurred with BOEMRE's determination of no historic properties
affected on July 6, 2011.

1.3.9. National Invasive Species Act

The Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 (NANPCA) (16 U.S.C.
4701-4751) as amended by the National Invasive Species Act of 1996 (NISA) regulates activities
with a potential for introducing invasive species into the marine environment.

Potential vectors for introducing invasive species into the marine environment are ballast-water
discharge, hull fouling, and equipment placed overboard (e.g., anchors, seismic airguns, hydrophone
arrays, and ocean-bottom-survey cables). The USCG developed regulations (33 CFR 151) that
implement provisions of the NANPCA and NISA. Vessels brought into State of Alaska or Federal
waters would be subject to current Coast Guard regulations at 33 CFR 151, which are intended to
reduce the transfer of invasive species. Section 151.2035 (a)(6) requires the “removal of fouling
organisms from hull, piping, and tanks on a regular basis and dispose of any removed substances in
accordance with local, State, and Federal regulations.” All vessels equipped with ballast water tanks
must develop and maintain Ballast Water Management Plans. Ballast replacement is required by the
International Maritime Organization and it must be accomplished before entering U.S. waters and
reporting to the Captain of the Port, or going from one Captain of the Port zone to another.
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2.0 PROPOSED ACTION AND ALTERNATIVES

2.1. Background

Shell proposes to drill four exploration wells, two on the Sivulliq prospect and two on the Torpedo
prospect, near Camden Bay in the Beaufort Sea OCS Planning Area (Figure 2). Eight OCS
exploration wells were drilled in the vicinity of Shell's proposed exploration wells between 1985 and
1997. Two of these wells, drilled in 1985 and 1986, were on the Sivulliq Prospect (previously named
the Hammerhead Prospect). One of the Hammerhead wells was determined to be producible under
BOEMRE regulations (30 CFR 250.115). The BOEMRE estimated the reservoir contains 100-200
million barrels of oil (USDOI, MMS, 2006a).
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Figure 2 The Torpedo and Sivulliq Proposed Exploration Drill Sites
2.2.  Summary of Alternatives
2.2.1. Alternative 1 — No Action

Under Alternative 1 — No Action, BOEMRE would disapprove Shell’s proposed exploration drilling
activities. This alternative would delay or preclude Shell from evaluating the potential hydrocarbon
resources of three lease blocks acquired under OCS Lease Sales 195 and 202, as would any potential
environmental impacts associated with Alternative 2.

2.2.2. Alternative 2 — The Proposed Action

Under Alternative 2 - The Proposed Action, Shell would drill four exploration wells on three oil and
gas leases (OCS Y-1805, 1941 and 1936) acquired in Federal Beaufort Sea OCS lease sales 195 and
202 held in 2005 and 2007, respectively. Two wells each would be drilled into two distinct oil and
gas prospects named by Shell as “Sivulliq” and “Torpedo.” Shell proposes to drill the four wells
during the open-water season (July through October) starting in 2012 and continuing until the four-
well program is completed. Shell’s proposed activities include a mid-drilling-season suspension of
activities beginning August 25 to avoid conflicts with the fall subsistence bowhead whale hunts of the
villages of Kaktovik and Nuigsut and a reduction in the exploration drilling waste stream discharged
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into the Beaufort Sea and transportation of some waste to an approved treatment/disposal facility
outside of the Arctic.

Shell would conduct drilling operations from the Kulluk with the option of using the Discoverer in
lieu of the Kulluk. The Kulluk or Discoverer would be supported by additional vessels for ice
management, anchor handling, crew transport and supplies, waste storage and transport and spill
response. Additional vessels and fixed-wing aircraft would support Shell’s Marine Mammal
Monitoring and Mitigation Plan (4MP) and scientific research efforts. All of the vessels to be used in
the Proposed Action are ice-class and specifically equipped for operating in Arctic waters.

2.2.3.

Other alternatives considered but not analyzed include:

Other Alternatives Considered But Not Analyzed

e Temporally restricting the activities to one drilling season.

e The use of alternative technologies to explore the mineral potential of the three lease tracts
[or the Sivulliq and Torpedo oil and gas prospects].

Conducting the exploration plan in one drilling season to limit the impacts to only one season was not
analyzed further due to the inability of Shell to test all three lease tracts (four wells) in only one open-
water season. The BOEMRE’s evaluation does not show that a multi-year program will have additive
effects on the affected resources and thus a full analysis of this proposed alternative is not necessary.

The BOEMRE is unaware of any alternative techniques that will serve the purpose of the Proposed
Action. Shell’s Proposed Action uses the safest technique known for determining whether a site is
capable of producing hydrocarbons in sufficient quantities to justify commercial development.

2.3. Description of Alternative 2 — The Proposed Action
2.3.1.

Shell’s proposal, as detailed in the EP (Shell, 2011a), is to use a single MODU, the Kulluk
(alternatively, the Discoverer), to complete a four-well exploration drilling program at locations near
Camden Bay in the Beaufort Sea. Two wells would be drilled on each of two distinct oil and gas
prospects named by Shell as “Sivulliq” (site G and N) and “Torpedo” (site H and J) (Figure 2).
Shell’s proposed activities would be conducted during the summer open-water season as Arctic
waters are inaccessible to floating drilling units for up to eight months of the year because of pack ice.
Location information for each drill site is presented in Table 2. Each drill site has been surveyed by
Shell, and verified by BOEMRE, and determined not to contain any shallow hazards or
archaeological and historical resources.

Overview

Table 2 Proposed Exploration Drill Sites.
Drill Site LﬁiS;:blzi:e Ng%is-g4 Surface Location (NAD 83) P_I(_f\t/)Dl (\}\Ster Depth
Number Latitude (N) Longitude (W)
Sivulliq G OCS-Y 1805 6658 70° 23’ 46.82” 146° 01’ 03.46” 7,000 110
Sivullig N 0OCS-Y-1805 6658 70° 23’ 29.58” 145° 58’ 52.53” 7,000 107
Torpedo H OCS-Y-1941 6610 70° 27 01.62 145° 49’ 32.07” 10,000 120
Torpedo J 0CS-Y-1936 6559 70° 28’ 56.94” 145° 53' 47.15” 9,800 124

Source: Shell, 2011a, Table 1.a-1
'PTVD = proposed total vertical depth

The activities are planned to begin on or about July 10" each year until the four-well program is
complete. Shell’s plans include a mid-drilling-season suspension of activities to accommodate fall
subsistence bowhead whaling. All operations would be suspended prior to the beginning of the fall
whale hunts on August 25 and all vessels, including the drillship, would proceed from the project area
to an area north of 71.25°N latitude and west of 146.4° W longitude, which was mutually-agreed upon
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between Shell and the Alaska Eskimo Whaling Commission (AEWC). All vessels will remain in this
area until the Kaktovik and Nuigsut (Cross Island) whale hunts have concluded. Activiites may be
resumed after completion of subsistence hunts (as determined by consultation with the village's
Whaling Captains' Association) and extend through October 31, depending on ice and weather.

Once the drilling vessel is mobilized to a drill site and securely anchored to the seafloor, drilling
operations would commence. Each Sivulliq well would take approximately 34 days to drill. Each
Torpedo well would take approximately 44 days to drill. Each well would be plugged and abandoned
in accordance with BOEMRE requirements upon completion of drilling (30 CFR 250(q)). Based on
these operational limitations, the maximum wells drilled in one season is limited to two wells. If a
well cannot be completed during the open-water season it will be capped and completed during the
following open-water season.

Shell’s proposed operations must comply with applicable Federal, State, and local laws, regulations,
and lease and permit requirements. The BOEMRE retains the specific authority to require additional
mitigation, including shut down, as appropriate to respond to actual conditions encountered. In
addition, Shell would have trained personnel and monitoring programs in place to ensure such
compliance. The BOEMRE and other Federal regulatory agencies would maintain continuing
oversight of all of Shell’s exploration activities. The following are the major applicable permits and
authorizations that collectively impose mandatory requirements to ensure safety, protect the
environment, avoid interference with subsistence resources and activities, and mitigate potential
adverse impacts:

e National Pollutant Discharge Elimination System Permit (NPDES) under the Clean Water
Act from the EPA. The EPA NPDES Arctic General Permit for Offshore Oil and Gas
Operations on the OCS and contiguous State Waters Permit Number AKG280000 impose
limitations on permissible discharges. Shell has submitted Notices of Intent (NOIs) to EPA
requesting authorization for the Kulluk and Discoverer to discharge wastes regulated under
the NPDES General Permit at the Torpedo (lease block 6610 and 6659) and Sivulliq (lease
block 6658) prospects (NOIs dated October 10, 2010 and December 16, 2010; Shell,
2011a: Appendix B).

e Air Quality Permits under the Clean Air Act (CAA), issued by EPA Region 10. The EPA
has the jurisdiction to approve and issue air quality permits for new oil and gas exploration
operations on the Alaska OCS. These permits include the Prevention of Significant
Deterioration (PSD) permit and the CAA Title V permit under 40 CFR Part 71. The PSD
permit is a pre-construction permit intended to limit and regulate air emissions in an area
of otherwise clean air. The CAA Title V permit is an operating permit required to assist
states in controlling sources of air pollution on an ongoing basis regardless of the current
status of air quality conditions. While State of Alaska permits are required for the 2012
Camden Bay EP, EPA Region 10 has the jurisdiction to approve and issue the permits,
which involve operations in federal waters. These state and federal permits for each of the
drillships, the Kulluk and the Discoverer, must be issued before approval of the 2012
Camden Bay EP is final. Shell has applied for multiple state and federal air operating
permits for the drillship, Kulluk, in the application submitted on March 29, 2011. Shell has
requested that review of the permits be consolidated so that only one permit is issued. The
permit is currently under review by the EPA. Shell submitted revised information to EPA
with regard to the PSD permits that were remanded in December 2010 for operations by
the Discoverer in both the Beaufort and Chukchi seas. The permit relevant to operations in
the Beaufort Sea is EPA Permit R100OCS/PSD-AK-10-01. The EPA Region 10 revised the
permits, which were released for public comment on July 6, 2011. The comment period
will end on August 5, 2011, and a public hearing is scheduled for August 4, 2011, in
Barrow, Alaska. Should the permits be approved by EPA, issuance of the permits is
required before the Proposed Action may begin. A more thorough discussion of the
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permits, and access to the documentation, is provided in Appendix D, Air Quality, Section
D-1.8, Air Operating Permits.

o Incidental Harassment Authorization (IHA) from NMFS regulating the incidental non-
lethal harassment of protected species under the Marine Mammal Protection Act (MMPA)
and ensuring no unmitigable adverse impact on the availability of marine mammal species
or stocks for taking for subsistence uses. Shell has applied for an IHA from NMFS (dated
May 2011; Shell, 2011a: Appendix C).

o Letter of Authorization (LOA) from FWS regulating the incidental non-lethal harassment
of protected species under MMPA. Shell has applied for an LOA from FWS (dated May
2011; Shell, 2011a: Appendix C.

e Nationwide Permit No. 8 coverage from the U.S. Army Corps of Engineers (USACE) for
compliance with the provisions of fairway regulations (33 CFR 322.5(1)) and effects on
navigation and national security (33 CFR 322.5(f)) under the Rivers and Harbors Act.

Although a copy of Shell’s Coastal Project Questionnaire and Certification Statement was included as
Section 15 of the 2011 Camden Bay EP, Shell is no longer required to obtain a receipt of consistency
concurrence from the State of Alaska because its coastal consistency program ended on June 30™,
2011.

Shell’s proposed compliance with applicable OCS lease stipulations is documented in the EP and
includes the following supporting information submitted with the EP:

o Shell's Environmental Orientation Program (Shell, 2011a: Section 11.0) which informs
Shell personnel and contractors regarding applicable laws and compliance obligations
(Lease Stipulation 2, Sales 192 and 202).

e Marine Mammal Monitoring and Mitigation Plan (4MP) (Shell, 2011a: Appendix D) to
avoid impacts to marine mammals and collect scientific data on marine mammal species
(Lease Stipulation 4, Sales 195 and 202);

e Plan of Cooperation (POC) Addendum (Shell, 2011a: Appendix H) to coordinate
exploration activities with Alaskan Native subsistence activities to avoid unreasonable

interference with subsistence resources and activities (Lease Stipulation 5, Sales 195 and
202);

o Shell’s Alaska Fuel Transfer Operating Conditions and Procedures (Shell, 2011a: Section
9.0, Appendix M) (Lease Stipulation 6, Sales 195 and 202) ; and

o Bird Strike Avoidance and Lighting Plan, Beaufort Sea, Alaska (Shell, 2011a: Appendix I)
(Lease Stipulation 7, Sales 195 and 202).

Under this EP, Shell would employ personnel and contractors experienced in operating in the Arctic
OCS and would train employees in Federal and State laws regulating field operations. Shell has

committed in its EP to local hire, local contracting, and local purchasing to the maximum extent
possible (Shell, 2011b: p. xviii).

2.3.2.  Drill Sites and Operating Environment

Shell proposes exploration drilling on lease OCS-Y-1805 at planned drill sites Sivulliq G and Sivulliq
N, on lease OCS-Y-1941 at planned drill site Torpedo H, and on lease OCS-Y-1936 at planned drill
site Torpedo J (Figures 1-1 and 1-2). The Sivulliq drill sites and the Torpedo drill sites are located on
the continental shelf north of the Camden Bay area of the Beaufort Sea. Sediment at both locations is
composed predominately of silty sands and mud. The water depth is approximately 110 ft (33 m) at
the Sivulliq sites and 120 ft (37 m) at the Torpedo sites. The seafloor at all these locations has been
extensively ice gouged.

The Sivulliq G (Flaxman Island NR06-04 Official Protraction Diagram block 6658, Lease OCS-Y-
1805) drill site is located at latitude 70°23°46.82” N., longitude 146°01°03.46.5284” W in 110 feet of
water.
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e 16 miles (26 km) from Point Thompson e 58 mi (93 km) from Deadhorse
e 45 mi (72 km) from Cross Island e 60 mi (97 km) from Kaktovik
e 60 mi (97 km) from West Dock e 119 mi (192 km) from Nuigsut

The Sivullig N (Flaxman Island NR06-04 Official Protraction Diagram block 6658, Lease OCS-Y -
1805) drill site is located at latitude 70°23°29.58” N., longitude 145°58°52.53” W in 107 feet of water.

e 16 miles (26 km) from Point Thompson e 58 mi (93 km) from Deadhorse
e 47 mi (75 km) from Cross Island e 60 mi (97 km) from Kaktovik
e 60 mi (97 km) from West Dock e 118 mi (190 km) from Nuiqsut

The Torpedo H (Flaxman Island NR06-04 Official Protraction Diagram block 6610, Lease OCS-Y-
1941) drill site is located at latitude 70°27°01.62” N., longitude 145°49°32.07” W in 120 feet of water.

e 22 mi (35 km) From Point Thompson e 64 mi (103 km) from Deadhorse
e 50 mi (81 km) from Cross Island e 55 mi (89 km) from Kaktovik
e 64 mi (103 km) from West Dock e 125 mi (201 km) from Nuiqsut

The Torpedo J (Flaxman Island NR06-04 Official Protraction Diagram block 6659, Lease OCS-Y -
1936) drill site is located at latitude 70°28°56.94” N., longitude 145°53°47.15” W in 120 feet of water.

e 23 mi (37 km) from Point Thompson e 63 mi (101 km) from Deadhorse
e 48 mi (77 km) from Cross Island e 60 mi (97 km) from Kaktovik
e 62 mi (100 km) from West Dock e 122 mi (196 km) from Nuigsut

The two communities in closest proximity to the planned exploration activities are: Kaktovik (aka
Barter Island) to the east and Nuigsut to the west. Deadhorse, the logistics and support base for North
Slope oil and gas operations, is located between the drill site locations and Nuiqgsut to the west. The
existing shore facilities at West Dock and facilities at Deadhorse would support the exploration
activities.

2.3.3. Seafloor Conditions at the Drill Sites

The BOEMRE regulations (30 CFR 250.214) require shallow hazards assessment be conducted prior
to drilling or installing mobile drilling units for oil and gas activities. Geophysical surveys conducted
over the sites are analyzed to identify shallow hazards and conditions that would pose engineering
constraints. A hazard is defined as a feature or condition that presents difficulties that cannot be easily
mitigated by design, implementation, or procedures. A constraint is defined as a feature or condition
that presents difficulties but can be mitigated by design, implementation, or procedures. Shell also
collected shallow cores for geochemical and geotechnical studies. A summary of the shallow-hazards
assessment is presented in the 2011 Camden Bay EIA, Sections 1 and 3 (Shell, 2011b). A short
chronology and summary of pertinent shallow-hazards surveys and assessments are presented here.

In 1985-1986, Union Oil Company conducted shallow-hazards surveys at Sivulliq (then called
Hammerhead) in the proximity of the 2012 Sivulliq and Torpedo drill sites. In 2006, Shell collected
shallow-hazards data at the Sivulliq N drill site.

In 2007, Shell contracted Geo LLC to conduct shallow-hazards across the Torpedo prospect. The
following parameters were assessed and analyzed for both shallow hazards and engineering
constraints.

e Bathymetry e Faulting

e Ice gouging e Seismicity

e Buried channels e Shallow gas

o Seafloor obstructions e Qas hydrates

o Surficial sediments e  Water column anomalies
e Permafrost e Archacological features
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In 2008, the historic hazard survey data was augmented with bathymetric data and data collected by
remotely operated vehicle during the shallow-hazards surveys conducted by Geo LLC. These data
were collected in accordance with Notice to Lessees (NTL 2005-A02).

Copies of the shallow-hazards reports for portions of the Sivulliq and Torpedo prospects were
submitted to BOEMRE under separate cover in June 2007, March 2008, and March 2009. These
reports are titled:

o Exploration Wellsites Clearance Assessments, Sivulliq Prospect, Beaufort Sea, Alaska,
prepared by Geo LLC

e 2007 Exploration Wellsites Geohazards Assessments, Sivulliq Prospect, Beaufort Sea
Alaska, Addendum 1, prepared by Geo LLC

o Exploration Wellsites Geohazards Assessments, Torpedo Prospect, Beaufort Sea, Alaska,
prepared by Geo LLC

o Shallow Hazards Assessment, Sivullig G, V, W and Supplemental N Wellsites, Blocks
6658, 6659, 6708, and 6709, Flaxman Island Area, Beaufort Sea Alaska, Report No.
27.2008-2266, prepared by Fugro Geoconsulting, Inc.

o Shallow Hazards Assessment, Torpedo, A, B, G, and H Wellsites, Blocks 6609 and 6610,
Flaxman Island Area, Beaufort Sea, Alaska, Report No. 27.2008-2267, prepared by Fugro
Geoconsulting, Inc.

o Dirill Site Clearance Letter, Proposed Torpedo J Drill Site, Block 6559, Flaxman Island,
Beaufort Sea, Alaska. Report No. 27.2010-2375-10, prepared by Frugo Geoconsulting,
Inc.

The analyses found no evidence of shallow hazards, human-made obstructions (historic or
prehistoric) at the Torpedo J drillsite (USDOI, MMS, 2009; Shell, 2011b: pp. 1-9 to 1-10)

Sivulliq Prospect. Based on the shallow hazards survey data, the planned Sivulliq drill sites are
determined to be free of historic properties (vessels such as shipwrecks or downed aircraft) and
geologic risks. Recent shallow hazards survey results for the Sivulliq drill sites did not identify any
shallow hazards or constraints other than ice gouging. The installation of a mudline cellar (MLC) at
the Sivulliq drill sites would mitigate this constraint. The MLC would be sufficiently deep
(approximately 37 ft [11.2 m]) to ensure that, if the drill site were to be temporarily abandoned during
an emergency, wellhead equipment would be below the maximum ice-scour depth of 8.2 ft (2.5 m)
(Shell 2011b: p. 3-27). The wellhead equipment would thereby be protected from the maximum
anticipated ice-keel scour.

The BOEMRE concurs with Shells assessment that no shallow hazards exist at the proposed Sivulliq
drill sites. The BOEMRE has determined, based on agency verification of Shell's analysis, that there
are no indications of historic sites or prehistoric archaeological resources at the proposed Sivulliq drill
sites. The BOEMRE also reviewed the seafloor survey for potential seafloor habitat and benthic
communities. No unique seafloor habitat (that would distinguish the site from the surrounding area)
or benthic communities were identified at the proposed Sivulliq drill sites (Shell, 2011a, Section 11).

Torpedo Prospect. Drill sites Torpedo H and J were studied during shallow-hazards surveys
conducted in 2007-2008 by Geo LLC. The shallow hazards surveys identified no historic properties
(vessels such as shipwrecks or downed aircraft) or geologic risks. Recent shallow hazards survey
results for the Torpedo H and J sites did not identify any shallow hazards or constraints other than ice
gouging. The installation of MLCs at the Torpedo drill sites would mitigate this constraint. The MLC
would be sufficiently deep (approximately 37 ft [11.2 m]) to ensure that, if the drill site were to be
temporarily abandoned during an emergency, wellhead equipment would be below the maximum ice-
scour depth of 4.1 ft (1.3 m) (Shell 2011b: p. 3-27). The wellhead equipment would thereby be
protected from the maximum anticipated ice-keel scour.
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The BOEMRE has reviewed the data and reports and concurs with Shell’s assessment that no shallow
hazards occur at the proposed Torpedo drill sites. The BOEMRE has determined, based on Shell's
analysis, that there are no indications of historic sites or prehistoric archaeological resources at the
proposed Torpedo drill sites.

The BOEMRE also reviewed the seafloor survey data for potential seafloor habitat and benthic
communities. No unique seafloor habitat or communities were identified at the proposed Torpedo
drill sites (Shell, 2011a, Section 11).

2.3.4. Drillship, Support Vessels, and Aircraft

Shell would conduct drilling operations using the Kulluk or, alternatively, the Discoverer using the
latest drilling technologies and techniques.

The Kulluk has an Arctic Class TV hull design that is conically shaped and is towed to the location.
The Kulluk is capable of drilling in water depths up to 600 ft (182.9 m) and is moored using a 12-
point anchoring system. The Kulluk is designed to maintain its location in drilling mode in moving
ice with thickness up to 4 ft (1.2 m) without the aid of active ice management. With the aid of the ice
management vessels, the Kulluk would be able to withstand more severe ice conditions. In more
open-water conditions, the Kulluk can maintain its drilling location during storm events with wave
heights up to 18 ft (5.5 m) while drilling, and can withstand wave heights of up to 40 ft (12.2 m)
when not drilling and disconnected (assuming a storm duration of 24 hours). Detailed specifications
for the Kulluk are provided in the 2011 Camden Bay EP (Shell, 2011a: Section 1, 2011b)

The Discoverer is a modern drillship retrofitted for operating in Arctic OCS waters and has state-of-
the-art drilling and well-control equipment. It is a 514 ft (156 m) drilling vessel with the drilling
equipment on a turret amidship and an eight-point mooring system. Detailed specifications for the
Discoverer are provided in the 2011 Camden Bay EP (Shell, 2011a: Section 1, 2011b)

The Kulluk or Discoverer would be attended by approximately eleven vessels that would be used for
ice management, anchor handling, oil spill response, refueling, resupply, waste storage and transport
and servicing. These vessels and their functions are identified in Table 3 and described in greater
detail in the 2011 Camden Bay EIA (pp. 2-4 to 2-18). Although shell expects to use eleven support
vessels, the actual number of support vessels may vary due to operational needs.

The primary ice management vessel is the Nordica, which would be located several miles from the
drill site when not being used for ice management. Hull 247 is used for secondary ice management
and anchor handling. Hull 247 will also serve as the tow vessel for the Kulluk and provide additional
berthing (accommodations).

Drilling operations will require transfer of supplies from Deadhorse/West Dock and Dutch Harbor to
the drilling vessels (up to 24 trips/tie ups to the Kulluk and 8 trips/tie ups to the Discoverer). The
Arctic Seal is the designated resupply vessel to be used from West Dock. The Harvey Spirit will be
used as the offshore resupply vessel (OSV) bringing supplies from Dutch Harbor. The Carol Chouest
will serve as back up vessel to the Harvey Spirit for bringing supplies from Dutch Harbor.

Table 3  Planned Support Vessels for the Kulluk or Discoverer.

Support Vessel (or similar) Kulluk or Discoverer

Primary Ice Management Nordica

Hull 247 (also acts as tow vessel for the Kulluk and a berthing

Secondary Ice Management / Anchor Handling
vessel for OSR)

Shallow water resupply Arctic Seal
Offshore Resupply Vessel (OSV) Harvey Spirit
Waste Streams Transfer Vessel Carol Chouest

Waste Streams Temporary Storage and Transit to

Disposal Facility (deck barge and tug; [deck barge]) SIS IOy Ee CESE [RETEED

Waste storage barge and tug (waste barge) To be determined

Primary Oil Spill Response (OSR) Point Oliktok Tug and Endeavor Barge
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Support Vessel (or similar) Kulluk or Discoverer
OSR Liquid Storage and Refuel Supply Vessel Mikhail Ulyanov
OSR Containment System Invader Class tug and barge

Anchor Handler — support for the Containment System
Barge

Source: Shell, 2011b: Table 2.2.1

To be determined

Rather than discharge certain wastes (drilling muds and cuttings, treated sanitary waste, domestic
waster, bilge water, and ballast water) from the drilling vessels into the marine environment, Shell
will transfer the wastes from the drilling vessel to a deck barge and tug (Southeast Provider and
Ocean Ranger) or to a waste storage barge and tug (to be identified). Because the waste barge-tug
cannot safely tie to the drilling vessel, waste transfer to the barge will be accomplished using the
Harvey Spirit or Carol Chouest. At the end of each drilling season, the barges and tugs will transport
the stored waste out of the Arctic for disposal at an approved disposal facility.

The oil spill response (OSR) vessels would include an ice-capable Oil Spill Response Barge (OSRB)
and associated tug (Point Oliktok tug and Endeavor barge), a tank vessel for storage of any recovered
liquids (Mikhal Ulyanov), and associated smaller workboats. The OSRB and tug with a full
complement of crew and spill-response equipment, with Hull 247 providing berthing, would be
staged near the drilling vessel).

Other vessels and aircraft would be deployed to the site as needed to support Shell's 4MP (Shell,
2011a: Appendix D) and scientific research efforts. There would be up to two flights per day,
approximately 12 per week, by a support helicopter from the shore base to the drill site to transfer
crews and supplies. A fixed-wing aircraft would be used for daily marine mammal monitoring
overflights of 6 hours per day. Shell’s aerial monitoring program is described in the 4MP.

The 2011 Camden Bay EIA (Shell, 2011b) lists the specifications of the drilling vessels (EIA Table
2.2-4 for the Kulluk and Table 2.2-5 for the Discoverer) and support vessels (EIA Tables 2.2-1 and
2.2-2) Shell is proposing to use.

Drilling days per drill site for the Torpedo drill sites are estimated at 44 days. Drilling days per drill
site for the Sivulliq drill sites are estimated at 34 days. The days onsite for the Torpedo and Sivulliq
drill sites include one day to set anchors, five days for constructing the MLC one day to remove
anchors, and one day to move off of the site.

Shell’s Critical Operations and Curtailment Plan (COCP) (Shell, 2011a, Section 9 and Appendix J)
addresses the methods by which Shell would cease, limit, or not initiate specific critical operations
due to environmental conditions that may be encountered at the drill sites.

Facilities will be consolidated at Deadhorse to support drilling, logistics, and oil spill response.
Approximately 30 Shell personnel will be based in Deadhorse. Facilities include accommodations at
the Prudhoe Bay Hotel and Service Area 10 facility and the use of existing facilities. No new
construction is planned at Deadhorse.

Aircraft travel would be controlled by Federal Aviation Administration approved flight paths and
would comply with flight restrictions imposed by the Sale 195 and Sale 202 lease stipulations
regarding sensitive biological areas. A flight altitude of 1,500 ft (457 m) would be maintained by all
non-marine mammal monitoring flights to minimize impacts on marine mammals, terrestrial species,
and subsistence hunters. As indicated in the EP, Shell would implement flight restrictions prohibiting
aircraft from flying within 1,000 ft (300 m) of marine mammals or below 1,500 ft (457 m) altitude
(except during takeoffs and landings or in emergency situations) while over land or sea.

2.3.5. Discharges and Waste Management

The Arctic National Pollutant Discharge Elimination System (NPDES) General Permit AKG280000
(EPA, 2006) for the offshore areas of Alaska, including the Beaufort Sea, authorizes discharges from
oil and gas exploration facilities. The current Arctic general permit, which restricts the seasons of
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operation, discharge depths, and areas of operation, and has monitoring requirements and other
conditions, expired on June 26, 2011. The EPA will reissue separate NPDES exploration General
Permits for the Beaufort Sea and the Chukchi Sea prior to the 2012 drilling season. EPA expects that
tribal consultation and public comment on the new proposed Arctic oil and gas exploration permits
would occur during the fall of 2011.

The EPA regulations (40 CFR 125.122) require a determination that the permitted discharge will not
cause unreasonable degradation to the marine environment. Under the NPDES General Permit
AKG280000, eleven separate effluent streams are allowed for the Kulluk or Discoverer. Each effluent
stream, and the associated projected amount of discharge, is listed in the 2011 Camden Bay EIA
(Table 2.7.1 for Sivulliq G, 2.7.2 for Sivulliq N, 2.7.3 for Torpedo H, and 2.7.4 for Torpedo J).

Shell would only use water-based drilling fluids. Only seawater will be used during construction of
the mud lined cellar (MLC), the 36-in hole section for the 30-in casing, and the 26-in hole section for
the 20-inch casing. Below the 26-in hole section, Shell will use water based fluids during drilling.
These water based fluids and cuttings will be collected aboard the drilling vessel, transferred to a
storage vessel for ultimate transportation and disposal at an EPA-approved disposal site. The
anticipated amounts of fluids and cuttings with adhered mud that will be generated, collected and
disposed of per well is: Sivulliq G and N — 1,426 bbl each; Torpedo H — 3,045 bbl; and Torpedo J —
3,007 bbl. Drilling fluid volumes and chemistry would comply with NPDES General Permit
conditions.

The drilling vessel (Kulluk or Discoverer) would be used to construct the MLC, set casing, and drill
the well to total depth for each well (7,000 feet for Sivulliq G and N, 10,000 feet for Torpedo H and
9,800 feet for Torpedo J). Shell would recycle drilling fluids (e.g., use those fluids on multiple wells),
to the extent practicable based on operational considerations (e.g., fluid properties cannot be used
further after they have deteriorated a certain amount), to reduce discharges from its operations. At the
end of each drilling phase, the used drilling fluids would be transported to another well for reuse, if
feasible, or transferred to a storage vessel for ultimate transfer and disposal. At the end of each
drilling season, up to 1,500 bbl of drilling fluids, stored in the reserve tank on board the drillship, will
be transferred for disposal.

All waste not captured for off-site disposal will be discharged to the ocean through the vessels
disposal caisson. The base of the disposal caisson on the Kulluk is approximately 38 to 41 feet (11.5
to 12.5 m) below the water surface and on the Discoverer is 19.6 ft (6.0 m) below the water surface.

A list of the components that may be added to the drilling fluid is summarized in the 2011 Camden
Bay EIA, Table 2.7-5. The component list and the associated volumes account for drilling needs at
various depths from the MLC to total depth for both the Sivulliq and Torpedo wells.

The discharge from the water cooling unit is expected reach ambient temperature at a horizontal
distance of 164 ft (50 m) from the discharge point on the Kulluk and 256 ft (78 m) from the discharge
point of the Discoverer.

Solid wastes (trash) would be segregated and disposed of or recycled at approved disposal or
recycling facilities on land. Hazardous waste and used oil would be stored onboard in approved
containers and then transferred by boat to an approved disposal facility out of the Arctic.

2.3.6. Emissions

Potential new emissions of harmful pollutants caused by a proposed oil exploration plan (EP) on the
Alaska Outer Continental Shelf (OCS) must be approved by the U.S. Environmental Protection
Agency (EPA), Region 10. The regulated pollutants include those controlled under the Clean Air Act
(42 U.S.C. 7401) National Ambient Air Quality Standards (NAAQS) (40 CFR Part 50) and also
include precursor pollutants such as Volatile Organic Compounds (VOC). These VOC compounds
combine with emissions of nitrogen oxides and sunlight to form ozone, a pollutant regulated under
the NAAQS. Approval for new emissions is obtained through the issuance of federal or state air
quality operating permits and construction permits. The type of permit depends on the type of
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emission source proposed, such as new, modified, or existing; stationary or mobile; and permanent or
temporary. The type of permit is also based on the location of the proposed drilling prospects,
meaning whether the drillship is proposed to be located within or beyond 25 nautical miles of
Alaska’s seaward boundary in the Beaufort Sea (three nautical miles from shore) (40 CFR Part 55.2;
Alaska Department of Natural Resources, 2005). Further, the type of permit required depends on the
potential maximum annual emissions expected from the source being permitted, which would fall into
one of two categories, a major source or a minor source (40 CFR 52.21(b)(1)).

Under the EPA OCS Air Regulations at 40 CFR Part 55, the activities required to implement the 2011
Camden Bay EP constitute an exploratory OCS source (new facility), attached to the seabed
(stationary) in one location for less than three years (temporary), which has the potential to emit
(PTE) any of the regulated air pollutants (30 CFR Part 250.302). Only the stationary-source aspects of
the facility are regulated through the EPA permitting process. Shell proposes to drill from the

drillship Kulluk with the option of using the drillship Discoverer in lieu of the Kulluk. As such,
emissions from operations associated with the two drillships are addressed separately in the EPA
permitting process.

Emissions on the Kulluk or Discoverer would primarily be associated with the generation of
electricity, compressed air, and hydraulic energy to support drilling. All others are secondary and
related to general purpose heating, transfer of materials about the deck, pumping of cement,
incineration of (primarily) domestic waste, and other small emission sources. The majority of the
project emissions will be generated from the Kulluk or Discoverer’s support vessels (e.g., ice
management, anchor management, and oil spill response vessels).

The drilling vessels will be attended by a approximately eleven vessels that would be used for ice
management, anchor handling, spill response, waste storage and transportation, refueling, resupply,
and servicing. The primary sources of the emissions by the drilling vessels and support vessels would
be combustion engines including the vessel engines, generators, compressors, draw works, and
pumps. Emission units are associated primarily with the generation of electricity, compressed air, and
hydraulic energy to support drilling. All others are secondary and related to general purpose heating,
transfer of materials about the deck, pumping of cement, incineration of (primarily) domestic waste,
and other small emission sources. Although shell expects to use eleven support vessels, the actual
number of support vessels may vary due to operational needs.

Additional emission sources include vessels and aircraft necessary to implement the proposed 4MP,
support crew and supply transport, and support scientific research. Specific details of the emissions
associated with either drillship are included in the air quality analysis provided in Section 4.2.1.1.,
Table 10 and Table 11.

Drillship Kulluk Permit and Emission Reduction Measures. Shell submitted an air quality permit
application for the Kulluk in three parts for approval to operate both within and beyond 25 nautical
miles of the Alaskan seaward boundary in the Beaufort Sea. Overall, the application is intended to

show operations of the proposed EP would not result in violations of the NAAQS.

Shell applied for a Minor Source permit for the Kulluk to operate in the Beaufort Sea on indefinite
number of future drilling seasons. Shell's OCS Permit Application for a Minor Source permit for the
Kulluk was submitted on March 29, 2011, and is available online at: http://yosemite.epa.gov/r10/
airpage.nsf/Permits/Kullukap/.

The minor source permit will regulate air emissions from the Kulluk and from the support vessels
when within 25 mi (40 km) of the anchored Kulluk. The implementation of best available control
technology (BACT) and compliance with other provisions of the permit will ensure that air emissions
are minimized.

The permit includes a description of the emission reduction measures that would limit emissions to
the applicable PSD thresholds that define a major source, which is the potential to emit 250 tons per
year or more of any regulated pollutant. The proposed emission reduction measures are also described
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in the 2011 Camden Bay EP: Section 7.0 Air Emissions Information, and in the 2011 Camden Bay
EIA. The emission reduction measures proposed for the Kulluk include the use of:

o Selective catalytic reduction (SCR) devices as NOx tailpipe emission controls on the
primary engines. The primary generators will have oxidation catalysts installed for control
of fine particulate matter with a diameter less than 2.5 micrometers (PM; ), VOC, and CO.

o Ogxidation catalysts for control of PM, 5, VOC, and CO emissions from the other engines
normally used in the exploration drilling activities, including air compressors, the MLC,
hydraulic power units (HPU), and cranes. Control of engine emissions is assumed to be
50% for PM, 5, 80% for CO, and 70% for VOC.

o SCR device as a NOx tailpipe emission control on the engines aboard the ice management
vessels and anchor handlers.

o Ultra-low sulfur content (0.0015%) diesel fuel for both the Kulluk and the support vessels
to reduce SO, emissions.

Uncontrolled emissions from implementation of the EP using the drillship Kulluk would be
comprised primarily of NOx emissions, with the potential to exceed the PSD threshold of 250 tons
per year. Therefore, the use of the Best Available Control Technology (BACT) summarized above
would be engaged to ensure the reduction of NOx emissions below 250 tons per year. Emissions of
NOx would comprise 50.7% of total emissions of criteria pollutants. Emissions of CO would
comprise 36.0% while emissions from the remaining relevant pollutants would be much lower,
ranging from 1.0% for SO, emissions to 12.3% for PM.

Drillship Discoverer Permit and Emission Reduction Measures.

The Discoverer permit includes a description of the emission reduction measures that would limit
emissions but would not decrease emissions of NOx to a level below 250 tons per year. The proposed
emission reduction measures are also described in the 2011 Camden Bay EP, Section 7.0 Air
Emissions Information, and in Appendix F, the Environmental Impact Assessment. The emission
reduction measures proposed for the Discoverer include:

e Selective catalytic reduction (SCR) device as a NOx tailpipe emission control on the
primary generators to reduce NOx emissions to under 0.5 grams per kilowatt hour (g/kW-
hr). Oxidation catalysts will be installed for control of fine particulate matter with a
diameter less than 10 micrometers (PM;,), VOC, and CO.

e Retrofit all other engines on the Discoverer with Catalytic Diesel particulate Filters to
reduce CO, VOC, and PM10, or use Tier 3 (low emissions) engines.

o Selective catalyst reduction and oxidation catalyst emission controls on all propulsion and
generation engines on the primary ice management vessel.

e Ultra-low sulfur content (0.0015%) diesel fuel will be purchased for the Discoverer and
the support vessels to reduce SO, emissions.

Emissions from implementation of the EP using the drillship Discoverer would be comprised
primarily of NOx emissions, with the potential to exceed the PSD threshold of 250 tons per year for
emissions of NOx. Therefore, the use of the Best Available Control Technology (BACT) and owner-
requested restrictions (ORR) summarized above would be engaged to ensure NOx emissions are
reduced to the lowest reasonable and available level. Emissions of NOx comprise 62.9% of total
emissions of criteria pollutants. Emissions of CO would comprise 28.8% of total emissions while
emissions from the remaining relevant pollutants is much lower, ranging from 0.25% for SO,
emissions to 8.0% of PM.

2.3.7. Sound Generation.

The level of continuous sound introduced into the water during exploratory drilling operations is
likely to differ between the Kulluk and the Discoverer.
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Drilling Sound. Sounds from the Kulluk were measured in the Beaufort Sea in 1986 and reported by
Greene (1987a, 1987b cited in Shell 2011b: Section 2.9). The back propagated broadband source
level from the measurements (185.5 dB re: 1 microPascal (uPa) - m rms; calculated from the reported
1/3-octave band levels), which included sounds from a support vessel operating nearby, were used to
model sound propagation at the Sivulliq prospect near Camden Bay. The model estimated that sounds
would decrease to 120 dB re: 1 pPa - m rms at ~8.25 mi (~13.27 km) from the Kulluk (Zykov and
Hannay, 2007). As a precautionary approach, that distance was multiplied by 1.5 and the resulting
radius of 12.37 mi (19.91 km) was used to estimate the total area that may be exposed to continuous
sounds >120 dB re: 1 uPa rms by the Kulluk at each drill site. If one well site is drilled in one season,
the total area of water ensonified to 120 dB rms in each season will be 480.7 mi* (1,245 km?).

Sounds generated by the Discoverer have not been directly measured in Alaska and noise propagation
measurements are not available. However, measurements of sounds produced by the Discoverer were
made in the South China Sea in 2009 (Austin and Warner 2010). The activities included repositioning
of the ship on its turret using the thrusters, tripping, drill string handling, drilling, and anchor
retrieval. Some of these activities were simulated by running most, but not all, of the required
equipment. The measured underwater sound levels generated during the study of the Discoverer in
the South China Sea are presented in 2011 Camden Bay EIA Table 2.9-1. The results of those
measurements were used to model the sound propagation from the Discoverer (including a nearby
support vessel) at planned drilling locations in the Chukchi and Beaufort Seas (Warner and Hannay,
2011). Ensonified areas from exploration drilling activities with a nearby support vessel were
estimated using JASCO Applies Science’s Marine Operations Noise Model (MONM) at the Sivulliq
and Torpedo prospects. The model predicts the transmission loss or reduction in sound that would
occur with distance from the drilling vessel. Results are presented in EIA Table 2.9-2 Sound
transmission loss was found to vary with the season due to changes in water temperature and salinity.

Broadband source levels of sounds produced by the Discoverer varied by activity and direction from
the ship, but were generally between 177 and 185 decibels (dB) re: 1 pPa - m root mean square (rms)
(Austin and Warner 2010). Propagation modeling at the Sivulliq and Torpedo prospects yielded
somewhat different results, with sounds expected to propagate shorter distances at the Sivulliq site
(Warner and Hannay, 2011). As a precautionary approach, the larger distance to which sounds >120
dB (3.32 km) are expected to propagate at the Torpedo site have been used to estimate the area of
water potentially exposed at both locations. The estimated 2.06 mi (3.32 km) distance was multiplied
by 1.5 (= 3.09 mi [4.98 km]) as a further precautionary measure before calculating the total area that
may be exposed to continuous sounds >120 dB re 1 uPa rms by the Discoverer at each drill site.
Assuming one well will be drilled in each season (summer and fall), the total area of water ensonified
to >120 dB rms in each season would be 30.12 mi2 (78 km?2).

When an ice-management vessel is transiting open-water, the sound generated is less than when the
vessel is managing or breaking ice. The greatest sound generated during ice-breaking operations is
produced by cavitations of the propeller as opposed to the engines or the ice on the hull (Richardson
et al. 1995a). Ice-management activities may be necessary in early July or towards the end of
operations in late October, if ice is present. Little to no ice management is expected to occur during
the bowhead migration. Based on measurements in Greene (1987), sounds produced by an icebreaker,
the Robert Lamonte, actively managing ice in this area were estimated to fall below 160 dB rms

at <100 m from the vessel and to fall below 120 dB rms at ~8 km from the vessel. For estimation
purposes, Shell assumed that most ice-management activities would occur at a distance of 10-15 km
from the drilling operation and that one-third of that distance band would be exposed to >160 dB rms
at some point by those activities. This area lies outside of the area exposed to >160 dB rms by the
Discoverer. Waters are <40 m deep in areas that may be exposed to sounds >160 dB by both the
Discoverer and ice-management activities. The ice-management area is 10-15 km around the drill
site. The ice-management area plus the area an additional 8 km beyond the ice-management area
potentially would be exposed to sounds levels of >120 dB rms by any ice-management activities.

22 Proposed Action and Alternatives - Sound Generation



Shell 2012 Camden Bay EP EA

Shell would verify the modeled sound-level radii though field measurements. Acoustic monitoring
would measure the sound decibels produced by drilling activities, including variations with time,
distance, and direction from the drillship. Acoustic monitoring would measure the sound levels
produced by support vessels, including ice-management vessels. Drilling and vessel sounds would be
measured and recorded using two methods, which may be used separately or together. The first
method employs hydrophones mounted on the seafloor around the drilling vessel. This system would
be located within 1,640-3,281 ft (500-1,000 m) from the drilling vessel. These hydrophones would
feed real-time sound data to the drillship. An activity log would correlate sound levels with vessel
activities. The second method for recording sound levels would employ additional hydrophone
systems at various distances and locations around operations. Acoustic data from the second system
would be stored digitally for later retrieval. Drilling sound monitoring equipment would be deployed
soon after the drilling vessel is onsite and before drilling commences.

Vertical Seismic Profile. Shell may conduct a geophysical survey referred to as Vertical Seismic
Profiling (VSP) at each drill site where a well is drilled (Shell, 2011b). During VSP surveys, an
airgun array is deployed at a location near or adjacent to the drilling vessel, while receivers are placed
(temporarily anchored) in the wellbore. Airguns function by venting high-pressure air into the water.
The pressure signature of an individual airgun consists of a sharp rise and then fall in pressure,
followed by several positive and negative pressure excursions caused by oscillation of the resulting
air bubble. The sizes, arrangement, and firing times of the individual airguns in an array are designed
and synchronized to suppress the pressure oscillations subsequent to the first cycle. Typical high-
energy airgun arrays emit most energy at 10-120 Hz. However, the pulses contain significant energy
up to 500-1,000 Hz and some energy at higher frequencies (Goold and Fish, 1998; Potter et al., 2007).
The estimated source level used to model sound propagation from the airgun array is ~241 dB re
1uPa - m rms, with most energy between 20 and 140 Hz.

The sound source (airgun array) is fired repeatedly, and the reflected sonic waves are recorded by
receivers (geophones) located in the wellbore. The geophones, typically a string of them, are then
raised up to the next interval in the wellbore and the process is repeated until the entire wellbore has
been surveyed, typically over a period of 10 — 14 hours. The purpose of the VSP is to gather
geophysical information at various depths, which can then be used to tie-in or ground-truth
geophysical information from the previous seismic surveys with geological data collected within the
wellbore. Typical receivers would consist of a Schlumberger wireline four-level Vertical Seismic
Imager (VSI) tool, which has four receivers 50 ft (15.2 m) apart.

Shell will likely be conducting a particular form of VSP referred to as a ZVSP, in which the sound
source is maintained at a constant location near the wellbore. A typical sound source that would be
used by Shell for the Camden Bay exploration drilling is the ITAGA eight-airgun array, which
consists of four 150-in.3 (2,458-cm3) airguns and four 40-in.3 (655-cm3) airguns. These airguns can
be activated in any combination and Shell would utilize the minimum airgun volume required to
obtain an acceptable signal. 2011 Camden Bay EIA (Table 2.9-6) lists specifications for the sound
source of the airgun array.

Sound propagation measurements will be performed on the drilling vessel and the ZVSP airgun
source in the first drilling season, once it is on location near Camden Bay. The results of those
measurements will be used during the season to implement mitigation measures as required by the
permit.

Other Sound

Vessel Sound. In addition to either drilling vessel, various types of vessels will be used in support of
the operations including ice management vessels, anchor handler, OSV(s), and oil-spill response
vessels (Shell, 2011b). Sounds from boats and vessels have been reported extensively (Greene and
Moore, 1995; Blackwell and Greene 2002, 2005, 2006). Numerous measurements of underwater
vessel sound have been performed in support of recent industry activity in the Chukchi and Beaufort
seas. Results of these measurements were reported in various 90-day and comprehensive reports since
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2007. For example, Garner and Hannay (2009) estimated sound pressure levels of 100 dB at distances
ranging from approximately 1.5-2.3 mi (2.4-3.7 km) from various types of barges. MacDonald et al.
(2008) estimated higher underwater sound pressure levels from the seismic vessel Gilavar of 120 dB
at approximately 13 mi (21 km) from the source, although the sound level was only 150 dB at 85 ft
(26 m) from the vessel. Like other industry-generated sound, underwater sound from vessels is
generally at relatively low frequencies.

The primary sources of sounds from all vessel classes are propeller cavitation, propeller singing, and
propulsion or other machinery. Propeller cavitation is usually the dominant noise source for vessels
(Ross, 1976). Propeller cavitation and singing are produced outside the hull, whereas propulsion or
other machinery noise originates inside the hull. There are additional sounds produced by vessel
activity, such as pumps, generators, flow noise from water passing over the hull, and bubbles
breaking in the wake. Icebreakers contribute greater sound levels during ice-breaking activities than
ships of similar size during normal operation in open-water (Richardson et al., 1995a). This higher
sound production results from the greater amount of power and propeller cavitation required when
operating in thick ice.

Aircraft Sound. Aircraft would not operate below 1,500 ft (457 m) unless the aircraft is engaged in
marine mammal monitoring, approaching, landing, or taking off; providing assistance to a whaler; or
in poor weather (low ceilings) or any other emergency situations. Aircraft engaged in marine mammal
monitoring would not operate below 1,500 ft (457 m) in areas of active whaling; such areas would be
identified through communications with established Communication Centers. Except for fixed-wing
aircraft (airplanes) engaged in marine mammal monitoring, aircraft would use a flight path that keeps
the aircraft at least 5 mi (8 km) inland until the aircraft is directly south of its offshore destination;
then at that point, they would fly directly north to their destination. As a result of community input
during Government-to-Government meetings held by BOEMRE for Shell’s 2007 EP, the inland
helicopter route was developed to mitigate potential interference with subsistence caribou hunting
along the coast. Helicopters would be used for air support and crew changes. The level and duration
of sound received underwater from helicopters depends on altitude and water depth. Received sound
level decreases with increasing altitude. At an altitude of 1,000 ft (305 m), there were no measured
sound levels at a water depth of 121 ft (37 m) (Green, 1985, cited in Richardson et al., 1989).

2.3.8. Local Hire

Shell has several programs that involve the training and subsequent hiring of local residents. These
programs include the following:

e Marine Mammal Observer (MMO) program
e Subsistence Advisor (SA) program

e Communication and Call Centers (Com Centers) program

The MMO program employs, among others, local Ifiupiat residents to monitor and document marine
mammals in the project area. The MMOs participate in intensive training for marine mammal
identification and documentation, and in computer use and health and safety regulations.

The SA program recruits a local resident from each village to communicate local concerns and
subsistence issues from residents to Shell. The SA speaks with other village members and documents
subsistence information. Shell may use that information to develop appropriate mitigation measures
to address issues related to subsistence activities and avoid potential conflicts with exploration
activities.

The Com Center program involves hiring one or two individuals from each of the Beaufort Sea and
Chukchi Sea villages. These individuals monitor and relay radio transmissions between subsistence
vessels and industry vessels. This sharing of information is intended to reduce or eliminate the
potential conflict between subsistence users and industry vessels.
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In the EP, Shell has committed to efforts to hire and train local residents for the exploration program.
Providing these employment opportunities to local residents creates the potential for positive
economic benefits to the communities most affected by Shell’s activities. These efforts also would
provide a conduit for communication between Shell and residents.

2.3.9. Analysis of Accidental Oil Spills

The BOEMRE analyzed a range of oil spill sizes, grouped by category from small (<1,000 bbl) to
very large (>150,000 bbl), and likely consequences to environmental, social, and economic resources
in the Beaufort Sea Multiple-Sale EIS from which this EA tiers. The BOEMRE updated those oil
spill and impact analyses in the Sale 195 EA, Sale 202 EA, 2009 Camden Bay EA and the Arctic
Multisale EIS, which this EA incorporates by reference.

The BOEMRE used Shell’s potential discharge volumes, summarized below in Error! Reference
source not found. and in Appendix A of this EA, as the spill volume and oil type for each of
BOEMRE’s small (<1,000 bbl), large (=1,000 bbl), and very large (=150,000 bbls) spill size
categories (Shell, 2011a: Table 2-1). The potential discharge volumes are estimated without
mitigation or response efforts. The effects of mitigation and response are discussed in Sections 5.5 —
5.7, and a detailed description of the very large oil spill volume estimate is provided in Table 19.

Table 4 Estimated spill volume and oil type in each BOEMRE spill size category from Shell’s potential
discharge volumes.

BOEMRE Spill-Size . Potential Volume estimated
Categories REE ol Discharge Volume® |to reach water
Small (<1,000 bbl) Fuel Transfer Diesel 48 bbl 48 bbl

Large (21,000 bbl) Diesel Tank Diesel 1,555 bbl 0 bbl

|\o/§|r)y Large (2150,000 1500t Crude Oil 480,000 bbl 142,020 bbl?

Note:  1Total volume estimated with no mitigation or response
2Total volume estimated with mitigation and response as described in Sections 5.5.2 — 5.6 of this EA.

The BOEMRE reviewed and considered published documents and NEPA assessments on the
likelihood of the potential discharges in the three spill size categories to determine a reasonably
foreseeable spill analysis scenario for the no action and Proposed Action alternative in order to
evaluate the potential impact producing factors of an accidental oil spill for this EA. Further
analytical details are found within Appendix A of this EA.

For purposes of analysis of the no action alternative, no small, large, or very large spills are estimated
to occur since no exploration activities occur.

For purposes of analysis of the Proposed Action alternative, BOEMRE estimates it is likely a small
refined oil spill could occur. This estimate is based on the 35 exploration spills while drilling 35 wells
on the Arctic OCS. No large spills (=1,000 bbl) or very large (>150,000 bbls) crude oil spills are
estimated, based on calculations and analyses presented in Appendix A of this EA, from the proposed
exploration activities.

The large and very large crude oil spill occurrence estimates are based on: (1) the low rate of OCS
exploratory drilling well-control incidents spilling fluids per well drilled; (2) since 1971, only one
very large spill has occurred during temporary abandonment out of more than 15,000 exploratory
wells drilled; (3) the low number (four) of exploration wells proposed in this action; (4) no crude oil
would be produced and the wells would be permanently plugged and abandoned; (5) the history of
Arctic OCS exploration spills, all of which have been small; (6) No small spills occured while drilling
36 wells in the Arctic OCS; and (7) pollution prevention and oil spill response regulations and
methods implemented by BOEMRE and Shell, respectively, since the Deepwater Horizon event
discussed in Section 0.

Based on the six points listed above for large and very large spills, and that a small spill is considered
likely to occur during exploration activities the most likely size spill occurring from the Proposed
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Action would be a small (<1,000 bbl) spill. For purposes of analysis, the BOEMRE chose a 48-bbl
fuel-transfer spill, as identified in Shell’s Beaufort Sea ODPCP Summary of Potential Discharges, for
a representative spill volume and oil type for the effects analysis of a small spill (Shell, 2011c, Table
2-1).

To provide information to evaluate the potential effect of a 48-bbl diesel-fuel oil spill, the BOEMRE
estimates how much diesel fuel would evaporate, how much diesel fuel would naturally disperse, and
how much diesel fuel would remain after a certain time period using the SINTEF oil weathering
model (OWM). A 48-bbl diesel-fuel spill could evaporate and disperse in less than 3 days (Appendix
A: Table A-4). The SINTEF OWM estimates of a 48-bbl (7.6 m®) fuel spill do not include the
mitigating effects of potential containment and recovery operations to remove spilled product. Pre-
booming downwind of vessels prior to transfer operations would be used in accordance with
BOEMRE lease stipulations, USCG requirements, and Shell’s operating procedures. Response
equipment and trained personnel deploy recovery equipment for the control and removal of diesel
fuel spilled into the environment mitigating the impacts of a small spill. Should a 48-bbl diesel-fuel
spill occur, the spill would be localized and persist less than 3 days.

2.3.10. Oil Spill Prevention and Contingency Planning

As required by both Federal and State regulations, Shell has developed and would implement a
comprehensive Oil Discharge Prevention and Contingency Plan (ODPCP) (Shell, 2011¢) during its
exploration drilling operations. The ODPCP must be reviewed and approved by both Federal and
State regulators to ensure that Shell has the spill-response resources necessary to respond to any spill
that might occur.

Shell’s Beaufort Sea Regional Exploration ODPCP is a regional oil-spill-response plan that
demonstrates Shell’s capabilities to prevent, or rapidly and effectively manage, oil spills that may
result from exploratory drilling operations. Despite the extremely low likelihood of a large oil-spill
occurring during exploration, Shell has designed its response program for a regional capability of
responding to a range of spill volumes that increase from small operational spills up to and including
a Worst Case Discharge (WCD) scenario from an exploration well blowout, as required under 30
CFR 254.47. Shell’s program is based on a WCD scenario that meets the response planning
requirements of the State of Alaska and Federal oil-spill-planning regulations.

Shell has designed its response program based on a regional capability of responding to a worst case
discharge (WCD) from an exploration well blowout. A dedicated OSRB would be staged in the
vicinity of the drilling vessel when critical drilling operations into hydrocarbon-bearing zones are
underway and possess sufficient capacity to provided containment, recovery, and storage for the
initial operational period. Two vessel of opportunity skimming systems (VOSS) would also be
employed to assist with containment and recovery operations. Shell also will mobilize an OSRB
from operations in the Chukchi Sea to be on-site within 42 hours following notification to further
support containment and recovery operation. An arctic oil storage tanker (OST) would arrive at the
recovery site to provide interim storage of recovered fluids. The OST would possess sufficient
capacity to store all recovered liquids from a 30-day blowout. Skimming and lightering operations
would be conducted on a 24-hour basis ensuring uninterrupted recovery operations as skimming
vessels transfer recovered fluids to the OST on a rotational basis.

Shell’s primary response action contractors are Alaska Clean Sea (ACS) and Arctic Slope Regional
Corporation Energy Services - Response Operations, LLC (AES-RO). The AES-RO’s response
personnel and oil-spill-response equipment would be maintained on standby while critical drilling
operations into hydrocarbon-bearing zones are underway; and provide offshore response operations in
the unlikely event of an oil-spill incident. The ACS provides manpower and equipment resources
from Deadhorse for Beaufort Sea spill containment and recovery. The ACS and AES-RO would
conduct response activities in both open ocean and near shore enviroments using the the ACS
Technical Manual and the Shell Beaufort and Chukchi Seas Regional Tactics Manual.
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2.3.11. Compliance with Lease Stipulations

Shell’s leases were obtained under the Beaufort Sea Oil and Gas Lease Sale 195 on March 30, 2005,
and the Beaufort Sea Oil and Gas Lease Sale 202 on April 18, 2007. Identical lease stipulations were
included in both sales. A summary of the lease stipulations and Shell’s planned actions to comply
with each stipulation is provided below. The full text of the lease stipulations for Sale 195 is available
on the BOEMRE website at: alaska.boemre.gov/cproject/beaufortsale/FNOS195Package/
04.%20%20FNOS%20Stipulations.pdf. The full text of the Sale 202 stipulations is on the BOEMRE
website: www.boemre.gov/alaska/cproject/beaufortsale/Sale202/FNOS/FNOS202package.htm. The
BOEMRE’ analysis of the effectiveness of the stipulations is in the Beaufort Sea Multiple-Sale EIS
(USDOI, MMS, 2003: Section II.H.1).

Stipulation No. 1 - Protection of Biological Resources

If biological populations or habitats that may require additional protection are identified in the lease
area by the RS/FO, the RS/FO may require the lessee to conduct biological surveys to determine the
extent and composition of such biological populations or habitats. The RS/FO shall give written
notification to the lessee of the RS/FO’s decision to require such surveys.

Shell Actions: As required by 30 CFR 250.214, and as specified in BOEMRE Alaska OCS Region
NTL 05-A01, Shell acquired shallow-hazards surveys over the planned drill sites. The surveys’ data
includes detailed bathymetry and identification of seafloor features through the use of subbottom
profilers and side scan sonar methods.

Recently acquired shallow-hazards survey data over the Sivulliq and Torpedo drill sites in 2006,
2007, 2008, and 2009 did not identify any special benthic communities at these drill sites. Hard-
bottom biological communities have high species diversity and provide valuable habitat for fish and
invertebrates. To date, no confirmed boulder patch-type habitat has been identified at either of the
planned drill sites. No other biological resources that require additional protection were found. The
BOEMRE has reviewed the submitted survey data and assessments, and concurs with Shell’s
conclusions.

During 2008, Shell commissioned both biological and chemical studies of water and sediment
samples at and around the proposed drill sites (Shell, 2011a: Section 5.0a).

To establish a baseline data set in advance of future oil and gas exploration, samples were collected in
and around the planned Sivulliq N drill site (12 locations), around the 1985 Hammerhead well (10
locations), along a possible pipeline corridor (5 locations), and at random in the project area (19
locations). The sample locations and a more detailed account of the results of the sampling are
discussed in the 2011 Camden Bay EIA (Shell, 2011b).

The following samples types were collected:

e Seafloor surface sediment samples
e Sediment cores, 3- 4 in (8-10 cm) in length
e Hydrographic profiles and water samples

Stipulation No. 2 - Orientation Program

The lessee shall include in any exploration or development and production plans submitted under

30 CFR 250.203 and 250.204 a proposed orientation program for all personnel involved in
exploration or development and production activities (including personnel of the lessee’s agents,
contractors, and subcontractors) for review and approval by the RS/FO. The program shall be
designed in sufficient detail to inform individuals working on the project of specific types of
environmental, social, and cultural concerns that relate to the sale and adjacent areas. The program
shall address the importance of not disturbing archaeological and biological resources and habitats,
including endangered species, fisheries, bird colonies, and marine mammals and provide guidance
on how to avoid disturbance. This guidance would include the production and distribution of
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information cards on endangered and/or threatened species in the sale area. The program shall be
designed to increase the sensitivity and understanding of personnel to community values, customs,
and lifestyles in areas in which such personnel would be operating. The orientation program shall
also include information concerning avoidance of conflicts with subsistence, commercial fishing
activities, and pertinent mitigation.

Shell Actions: Shell has provided a proposed orientation program for Shell and contractor personnel
involved in Shell’s exploration activities. Shell submitted an orientation program to BOEMRE for
review. BOEMRE reviewed the program and determined it satisfied the requirements of the
stipulation. All Shell and contractor personnel involved in field exploration activities would attend
the orientation training annually. All other Shell and contractor personnel would attend the orientation
program at least once at the time they join the team. Shell would maintain a record, not to exceed five
years, of all personnel who attend the program, including relevant attendee and program information.

Shell’s orientation program addresses environmental, social, and cultural concerns specific to the
project area. The program is designed to increase sensitivity and understanding by Shell and its
contractors of community values, customs, and lifestyles of the local communities, and how to avoid
conflicts with subsistence activities. The program stresses the importance of not disturbing local
communities, archaeological resources, and biological resources and habitats, including endangered
species, fisheries, bird colonies, and marine mammals, and provides guidance on how to avoid
disturbance of these resources.

Shell’s Cultural Awareness Program addresses the following:

e Alaska Native Ethnic Composition e Cultural diversity

e Formation of regional corporations, and e Patterns of language
region within which Shell is working

o Brief history of land claims

e Comparison of cultural values of Alaskan
Natives vs. non-Natives

e History of the North Slope

e Communication skills and body language
e Guidelines on cultural artifacts

e Local community values and customs

e Whaling

Shell’s Environmental Awareness Program addresses the following:

¢ Endangered Species Act (ESA) ¢ Prohibited activities of hunting, trapping,

e Endangered and threatened species and fishing

o Sensitive Habitats on the North Slope e Environmental requirements for air, spills,
and waste

e Marine mammal interactions
¢ MMPA of 1972
¢ Wildlife interactions

e Environmental training
e Conflict Avoidance Agreements

Stipulation No. 3 - Transportation of Hydrocarbons
This stipulation is not applicable to the activities described in the EP.
Stipulation No. 4 - Industry Site-Specific Bowhead Whale Monitoring Program

Lessees proposing to conduct exploratory drilling operations, including seismic surveys, during the
bowhead whale migration would be required to conduct a site-specific monitoring program approved
by the RS/FO; unless, based on the size, timing, duration, and scope of the proposed operations, the
RS/FO, in consultation with the North Slope Borough (NSB) and the Alaska Eskimo Whaling
Commission (AEWC), determine that a monitoring program is not necessary. The RS/FO would
provide the NSB, AEWC, and the State of Alaska a minimum of 30 but no longer than 60 calendar
days to review and comment on a proposed monitoring program prior to approval. The monitoring
program must be approved each year before exploratory drilling operations can be commenced.
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Shell Actions: Shell submitted a copy of their 4MP, which is also included in Shell’s application for
an [HA (Shell, 2011a: Appendix D and Appendix C, respectively). Shell’s 4MP is a combination of
active monitoring of the project area and the implementation of mitigation measures designed to
minimize project impacts to marine resources. The 4MP describes a site-specific bowhead whale
monitoring program. The BOEMRE has determined that the level and scope of the monitoring
program would enable Shell to assess when bowhead whales are present in the vicinity of the
proposed lease operations and the extent of behavioral effects on bowhead whales because of the
operations. A summary of key components of the 4MP is presented below.

Marine Mammal Observers: The presence of MMOs onboard all vessels would be a core
component of compliance with the 4MP. The drillship, ice-management vessels, and all other support
vessels would have MMOs on duty during drilling operations to monitor for marine mammals and to
advise on mitigation measures. All support vessels would have MMOs on duty during transit and
other related activities. If marine mammals are observed within or about to enter specific safety radii
around the proposed drilling operation, mitigation would be initiated by vessel-based MMOs. The
MMOs would be responsible for collecting basic data on observations of marine mammals and birds
and for advising on appropriate mitigation measures. Observations made by MMOs serve as the
primary basis for estimation of impacts to marine mammals and birds.

Aerial Monitoring Program: The main goal of the aerial monitoring program is to monitor marine
mammal populations and movements in support of the vessel-based 4MP during the drilling program.
Aerial monitoring, designed primarily for detecting cetaceans, would be used to identify any large-
scale distributional changes of cetaceans relative to the activities and add to the existing database on
the abundance and distribution of observed species.

Passive Acoustic Program: The acoustic program would characterize the sounds produced by the
drilling activities and support vessels, and document the potential reactions of marine mammals in the
project area, particularly bowhead whales, to those sounds and activities. A combination of acoustic
recorder technologies would be used to document the overall distribution of marine mammals in the
project area; the distribution of marine mammals in relation to drilling activities; to add clarity to
drilling sound levels, character, and propagation; and to document presence of marine mammals. This
would be accomplished by deploying several acoustic recorder buoys in a wide area surrounding the
planned drill sites.

Sound Modeling: Sound modeling is required for the proposed activities. Shell’s sound modeling is
summarized in Shell’s IHA and LOA applications (Shell, 2011a: Appendixes C and E, respectively)
where the size of the 180 and 190 dB re 1 pPa (rms) safety radii were modeled. These radii would be
used to initiate mitigation during initial drilling activities, at which time an acoustics contractor would
measure underwater sound propagation from the drilling activities to empirically determine the size of
safety radii (see Sound Source Verification below). Additional modeling using field data would be
done during the drilling season. The sound data would enable Shell to refine sound-level thresholds
and use the thresholds to more accurately define marine mammal take estimates.

Sound Source Verification: Field measurement of the sound-propagation profiles of the drillship
and support vessels would be conducted during operations.

Stipulation No. 5 - Plan of Cooperation

Exploration and development and production operations shall be conducted in a manner that
prevents unreasonable conflicts between the oil and gas industry and subsistence activities
(including, but not limited to, bowhead whale subsistence hunting). Prior to submitting an
exploration plan or development and production plan (including associated oil-spill contingency
plans) to BOEMRE for activities proposed during the bowhead whale migration period, the lessee
shall consult with the directly affected subsistence communities, Barrow, Kaktovik, or Nuigsut, the
NSB, and the AEWC to discuss potential conflicts with the siting, timing, and methods of proposed
operations and safeguards or mitigating measures which could be implemented by the operator to
prevent unreasonable conflicts. Through this consultation, the lessee shall make every reasonable
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effort, including such mechanisms as a conflict avoidance agreement, to assure that exploration,
development, and production activities are compatible with whaling and other subsistence hunting
activities and would not result in unreasonable interference with subsistence harvests.

Shell Actions: Lease Stipulation 5 requires that all exploration operations be conducted in a manner
that prevents unreasonable conflicts between oil and gas activities and subsistence resources and
subsistence hunting activities of the residents of the North Slope. Specifically, Lease Stipulation 5
requires the operator to consult directly with potentially affected North Slope subsistence
communities, the NSB, and the AEWC. Consultation is “to discuss potential conflicts with the siting,
timing, and methods of proposed operations and safeguards or mitigating measures which could be
implemented by the operator to prevent unreasonable conflicts.” Lease Stipulation 5 requires the
operator to document its contacts and the substance of its communications with subsistence
stakeholder groups during the operator’s consultation process. The requirements of Lease Stipulation
5 parallel requirements for incidental take authorizations from FWS and NMFS under MMPA at 50
CFR 216.104(a)(12).

Shell’s Plan of Cooperation Addendum (POC) (Shell, 2011a: Appendix H) identifies the measures
Shell has developed and would implement during its proposed exploration drilling program to
minimize any adverse effects on the availability of marine mammals for subsistence uses. The POC
addendum details Shell’s communications and consultations with local communities concerning its
proposed exploration drilling program, potential conflicts with subsistence activities, and means of
resolving any such conflicts. Summaries of the substance of Shell’s communications, and responses
thereto, are included in the POC. A summary of Shell’s POC meetings is provided below. Table 4.2-1
of the POC provides a list of public meetings attended by Shell as it developed the POC (Shell,
2011a: Appendix H). Attachment B of the POC provides tables summarizing the feedback at each
meeting, Shell’s responses to the feedback, and any mitigation measures developed using information
received during the meetings (Shell, 2011a: Appendix H). Attachment B of the POC also includes
copies of the sign-in sheets from the meetings and the presentation materials used at the meetings
(Shell, 2011a: Appendix H). The BOEMRE concludes that methods of proposed operations,
safeguards and mitigation measures detailed in the POC and EP meet the requirements of Stipulation
5 (Lease Sales 195 and 202). The mitigation measures in the POC would be requirements of plan
approval and are assumed to be part of the proposed activities for the analysis in this EA.

In preparation for its revised Camden Bay exploration drilling program, Shell engaged in an active
consultation program with both Federal and State regulatory agencies, as well as local governments
and interested residents of the NSB communities. Consistent with Shell’s obligations under Lease
Stipulation 5, as well as the requirements of the FWS and NMFS under MMPA, Shell has
communicated and consulted extensively with North Slope subsistence groups and their
representatives and has committed to continuing to build on these relationships.

Affected and subsistence communities that were consulted regarding Shell’s proposed activities
include Barrow, Kaktovik, and Nuigsut. Beginning in January 2011, Shell held one-on-one meetings
with representatives from the NSB and Northwest Arctic Borough (NWAB), subsistence-user group
leadership, and Village Whaling Captain Association representatives. Several one-on-one meetings
were also held throughout the villages.

Stipulation No. 6 - Pre-Booming Requirements for Fuel Transfers

Fuel transfers (excluding gasoline transfers) of 100 barrels or more occurring 3 weeks prior to or
during the bowhead whale migration would require pre-booming of the fuel barge(s). The fuel barge
must be surrounded by an oil-spill-containment boom during the entire transfer operation to help
reduce any adverse effects from a fuel spill. This stipulation is applicable to the blocks and migration
times listed in the stipulation on Industry Site-Specific Bowhead Whale-Monitoring. The lessee’s oil-
spill-contingency plans must include procedures for the pre-transfer booming of the fuel barge(s).

Shell Actions: Shell’s fuel-transfer plan — Alaska Fuel Transfer Operating Conditions and Procedures
—is included as in the 2011 Camden Bay EP (Shell, 2011a: Section 9.0 and Appendix M). The fuel-
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transfer plan establishes special operating conditions and procedures for vessel-to-vessel fuel
transfers. The fuel-transfer plan affirms that booming equipment would be deployed for all fuel oil
transfers. Shell’s fuel-transfer plan does not fully comply with the requirement of the lease stipulation
to surround the fuel barge. The U.S. Coast Guard previously expressed concerns about the
appropriateness and safety of encircling the fuel barge or vessel, as required by Lease Stipulation 6.
As a condition of approval of the initial exploration plan (Shell, 2009), Shell would be required to
either modify their fuel-transfer plan to comply with the stipulation or provide justification of how
their proposed alternative configuration would provide an equivalent level of response preparedness
(Shell, 2011a, Section 11).

Stipulation No. 7 - Lighting of Lease Structures to Minimize Effects to Spectacled and Steller’s
Eiders

In accordance with the Biological Opinion for the Beaufort Sea Lease Sale 186 issued by the Fish
and Wildlife Service (FWS) on October 22, 2002, and FWS’ subsequent amendment of the Incidental
Take Statement on September 21, 2004, lessees must adhere to lighting requirements for all
exploration or delineation structures so as to minimize the likelihood that migrating spectacled or
Steller’s eiders would strike these structures. Lessees are required to implement lighting
requirements aimed at minimizing the radiation of light outward from exploration/delineation
structures to minimize the likelihood that spectacled or Steller’s eiders would strike those structures.
These requirements establish a coordinated process for a performance based objective rather than
pre-determined prescriptive requirements. The performance based objective is to minimize the
radiation of light outward from exploration/delineation structures.

Shell Actions: Lighted vessels and structures in open-waters pose a collision risk to many species of
birds. Growing scientific evidence indicates some bird species are attracted to light sources, which
may increase the risk of bird strikes. Most related studies conclude that increased darkness coupled
with inclement weather increases attraction by birds to lighted vessels and structures. Birds drawn to
light often become disoriented and collide with these structures, which may result in injury and death.

Shell’s Bird Strike Avoidance and Lighting Plan, Camden Bay, Alaska (lighting plan) (Shell, 2011a:
Appendix I) outlines Shell’s bird strike avoidance strategy for drilling operations near Camden Bay
for 2011. Emphasis is on the prevention of bird strikes into the drillship by threatened spectacled
eiders (Somateria fischeri) and Steller’s eiders (Polysticta stelleri). The chances of bird strikes to the
drillship are considered to be low. This low probability of bird strikes would be reduced further by
Shell’s implementation of the lighting modifications as specified in their lighting plan. In addition, if
a bird strike is observed, reporting the bird strike and the conditions under which it occurred would
help in better understanding the risks of bird strikes associated with the drillship.

2.3.12. Other Mitigation

Some of the additional mitigation measures Shell has adopted and would implement during its
exploration drilling operations are presented below. Shell first presented their planned mitigation
measures to community leaders and subsistence users in January 2009 and Shell states that the
measures have since evolved in response to comments and concerns expressed during the consultation
process.

Protection of Subsistence Activities. To minimize any cultural or resource impacts to subsistence
whaling activities from its exploration operations, exploration drilling activities at the Sivulliq or
Torpedo drill sites are planned to begin on or about July 10 and run through October 31, with a
suspension of all operations beginning August 25 for the Nuigsut (Cross Island) and Kaktovik
subsistence bowhead whale hunts. During the suspension for the whale harvests, the Kulluk or
Discoverer and support vessels will leave the Camden Bay project area and move to an area north of
71.25°N latitude and west of 146.4° W longitude as mutually agreed upon between Shell and AEWC.
Should the drilling vessel or support vessels anchor during the suspension, none will anchor in known
environmentally, or archaeologically sensitive areas. Shell will return to resume activities after the
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subsistence bowhead whale hunts conclude. Exploration drilling activities will be completed by
October 31, depending on ice and weather.

In addition to the adoption of this suspension measure, Shell would implement the following
additional mitigation measures to ensure coordination of its activities with local subsistence users to
minimize further the risk of impacting marine mammals and interfering with the subsistence hunt:

o To minimize impacts to marine mammals, birds, and subsistence activities, the drilling
vessel and support vessels will transit north through the Bering Strait on or after July 1.
The drilling vessel and support fleet will transit through the Chukchi Sea along a route that
lies offshore of the polynya zone. In the event the transit outside of the polynya zone
results in Shell having to break ice (as opposed to managing ice by pushing it out of the
way), the drilling vessel and support vessels will enter into the polynya zone far enough so
that ice breaking is not necessary. If it is necessary to move into the polynya zone, Shell
will notify the local communities, via the Com Centers, of the change in the transit route.
As soon as the fleet transits past the ice, it will exit the polynya zone and continue a path in
the open sea toward the Camden Bay drill sites.

o Shell has developed a Communication Plan and will implement this plan before initiating
exploration drilling operations to coordinate activities with local subsistence users, as well
as Village Whaling Captains’ Associations, to minimize the risk of interfering with
subsistence hunting activities, and keep current as to the timing and status of the bowhead
whale hunt and other subsistence hunts. The Communication Plan includes procedures for
coordination with Com Centers to be located in coastal villages along the Chukchi and
Beaufort Seas during Shell’s proposed exploration drilling activities.

o Shell will employ local Subsistence Advisors (SA) from the Beaufort and Chukchi Sea
villages that are potentially impacted by Shell’s exploration drilling activities. The SAs
will provide consultation and guidance regarding the whale migration and subsistence
activities. There will be one SA per village, working approximately 8-hrs per day and 40-
hrs per week during the drilling seasons. The SA will use local knowledge (Traditional
Knowledge) to gather data on subsistence lifestyle within the community and to advise
Shell in ways to minimize and mitigate potential negative impacts to subsistence resources
during the drilling season. Responsibilities include reporting any subsistence concerns or
conflicts; coordinating with subsistence users; reporting subsistence-related comments,
concerns, and information; coordinating with the Com and Call Center personnel; and
advising how to avoid subsistence conflicts. Shell will provide the SA's with a handbook
that will specify work tasks in more detail.

o Aircraft will not operate below 1,500 ft (457 m) unless the aircraft is engaged in marine
mammal monitoring, approaching, landing or taking off, in poor weather (fog or low
ceilings), or in an emergency situation. Aircraft engaged in marine mammal monitoring
shall not operate below 1,500 ft (457 m) in areas of active whaling; such areas will be
identified through communications with the Com Centers.

e Except for airplanes engaged in marine mammal monitoring, aircraft shall use a flight path
that keeps the aircraft at least 5 mi (8 km) inland until the aircraft is south of its offshore
destination, then at that point it shall fly directly north through the Mary Sachs Entrance
(Mary Sachs Entrance is the name of a channel between barrier islands, located south of
the drill site area) to its destination. Shell reserves the right to use an alternative flight
route in the event that transit through the Mary Sachs Entrance is unsafe due to weather,
other environmental conditions, or in the event of an emergency.

Protection of Marine Mammals and other Wildlife. Marine mammal mitigation measures would
use MMOs to minimize disturbance to marine mammal resources and interference with the
subsistence hunt of those resources. The MMOs would be stationed on all drilling and support vessels
to monitor the exclusion zone (areas within isopleths of certain sound levels for different species) for
marine mammals. The MMOs would initiate mitigation measures when appropriate. The MMOs
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would visually survey inside the exclusion zone (area within isopleths of specific sound level for
different species) and operational zones (areas of prescribed proximity that may require avoidance
measures for marine mammals). For vessels in transit, if a marine mammal is sighted from a vessel
within its acoustic or operational safety radii, the Shell vessel would take appropriate mitigation
measures, which may include reducing speed, changing course to avoid the animals, avoiding
multiple course changes, avoiding separating members from a group, or minimizing vessel activities.
Specifically, moving vessels would avoid polar bears, walrus, and groups of whales by a distance of
1,500 ft (457 m), and would reduce speed if within 900 ft (274 m) of other marine mammals. Full
activity would not be resumed until all marine mammals are outside of the exclusion zone and there
are no other marine mammals likely to enter the exclusion zone. The complete MMO protocol is
included in the 4MP (Shell, 2011a: Appendix D).

Shell’s Aerial Survey Program, described in the 4MP, would enhance the monitoring of onboard
MMOs and acoustic monitoring. Aerial surveys would begin 5-7 days prior to field operations and
continue 5-7 days after operations at a site are complete. Aerial surveys would occur daily during
operations, subject to weather and flight conditions, and follow predetermined survey grids tailored
for Shell’s specific operations. Each survey flight would have two monitors seated at bubble windows
(to facilitate downward viewing) on either side of the aircraft. Aerial monitors would be in real-time
communication with operating vessels. Aerial monitors would advise vessels of the presence of
marine mammals in the project area and collect data on the distribution, numbers, and movements of
marine mammals near the drilling vessel and support vessels.

Anchored vessels would remain at anchor and continue ongoing operations if approached by a marine
mammal. The anchored vessel would remain in place and continue ongoing operations to avoid
possibly causing avoidance behavior by suddenly changing sound energy conditions.

While onsite, the drillship would remain at anchor and continue ongoing operations if approached by
a marine mammal (i.e., no predetermined “real-time” mitigation would be implemented for anchored
vessels). Modeled sound radii indicate that the drillship activities would generate a 120 dB re 1 pPa at
13.27 km from the Kulluk and 3.32 km from the Discoverer (Shell, 2011a: Table 10.b-1, page 10-4).
The NMFS uses a 120-dB rms isopleth to indicate where Level B harassment begins for continuous
acoustic sources, such as drillships.

Aerial monitors would record data on observable effects, if any, to migrating whales (e.g., the
distance between the operations and the whale(s)).

Shell provided a plan to ensure that potential threats are adequately addressed regarding polar bears
and Pacific walrus (Shell, 2011a: Appendix E).

In addition, Shell would implement the following measures to further minimize disturbance to marine
mammals (Shell, 2011a : Section 12; Shell, 2011b, Section 2.11 and Section 4.3.3):

¢ A marine mammal monitoring protocol;

o Aircraft will not operate within 1,000 ft (300 m) of marine mammals;

o Aircraft and vessels would not operate within 0.5 mi (800 m) of walrus, or polar bears
when observed on land or ice;

o All vessels must maintain cruising speed not to exceed 9 knots while transiting the
Beaufort Sea. This measure would reduce the risk of ship-whale collisions.

e Vessel speed to be reduced during inclement weather conditions to avoid collisions with
marine mammals;

o All vessel transit routes will avoid known fragile ecosystems and critical habitat areas,
including the Ledyard Bay Critical Habitat Unit, and will include coordination through
Com Centers.

e When within 900 ft (274 m) of marine mammals, vessels will reduce speed, avoid
separating member from a group and avoid multiple course changes.
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e A polar bear culvert trap would be established for oil-spill response needs near Point

Thompson or Kaktovik prior to drilling.

e Airguns will be ramped up slowly during Vertical Seismic Profiling to warn cetaceans and

pinnipeds in the vicinity of the airguns and provide time for them to leave the area and
avoid potential injury or impairment of their hearing abilities. Ramp ups from a cold start
when no airguns have been firing will begin by firing a single airgun in the array. A ramp
up to the required airgun array volume will not begin until there has been a minimum of 30
min of observation of the safety zone by MMOs to assure that no marine mammals are
present. The safety zone is the extent of the 180 dB radius for cetaceans and 190 dB for
pinnipeds. The entire safety zone must be visible during the 30-min lead-in to an array
ramp up. If a marine mammal(s) is sighted within the safety zone during the 30-min watch
prior to ramp up, ramp up will be delayed until the marine mammal(s) is sighted outside of
the safety zone or the animal(s) is not sighted for at least 15-30 min: 15 min for small
odontocetes and pinnipeds, or 30 min for baleen whales and large odontocetes; and

Lighting on the drilling vessel will use ClearSky lighting and would be shaded. ClearSky
lighting is designed to minimize the disorientation and attraction of birds to the lighted
drilling vessel to reduce the possibility of a bird collision (see the Bird Strike Avoidance
and Lighting Plan in Appendix I of the revised Camden Bay EP).

Reduced Discharge

o Shell will collect (not-discharge) used drilling mud and cuttings-with-adhered-drilling mud

from well sections below the 26-in. (20-in. casing) hole section. Sanitary waste water,
domestic wastes, bilge water and ballast water will also be collected (not discharged).
These waste streams will be transported out of the Arctic to an approved disposal facility.

o Drilling mud will be cooled to mitigate any potential permafrost thawing or thermal

dissociation of any methane hydrates encountered during drilling, if such materials are
present at the drill site.

o Drilling muds will be recycled to the extent practicable based on operational

considerations (e.g., whether mud properties have deteriorated to the point where they
cannot be used further) so that the volume of the spent mud is reduced.

Pollution Prevention Measures. In addition to the maintenance and implementation of its ODPCP,
Shell would implement the following additional measures to further minimize the chance of an oil
spill that might impact marine mammals and interfere with the subsistence hunt:

o Shell has established and would follow transit routes that avoid known fragile ecosystems
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and critical habitat areas to reduce the possibility of impacting those resources in the
unlikely event of a vessel accident that resulted in a diesel spill.

Shell has developed and would implement an Ice Management Plan (IMP) (Shell, 2011a:
Section 9.0 and Appendix K) to ensure real-time ice and weather forecasting to identify
conditions that might put operations at risk and modify its activities accordingly. The IMP
also contains ice-threat classification levels depending on the time available to suspend
drilling operations, secure the well, and escape from advancing hazardous ice.

Shell has developed and would implement a Critical Operations and Curtailment Plan
(COCP) (Shell, 2011a: Section 9.0 and Appendix J), which establishes protocols to be
followed in the event potential hazards, including ice, are identified in the vicinity of the
drilling operations (e.g., ice floes, inclement weather, etc.). Like the IMP, the COCP threat
classifications are based on the time available to prepare the well and escape the location.
The COCP also contains provisions for not initiating certain critical operations, if there is
insufficient time available before the arrival of the hazard at the drill site.
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o Shell has engineered each of its exploration wells (hole sizing, mud program, casing
design, casing cementing depth, wellhead equipment, etc.) specifically to minimize the risk
of uncontrolled flows from the wellbore due to casing or other equipment failures.

o Shell requires its drilling supervisors, toolpushers, drillers, and assistant drillers to hold an
International Association of Drilling Contractors (IADC) WellCap (or equivalent)
certificate showing mastery of well-control procedures and principles, and its crews must
participate in regular training and drills in kick control to minimize the risk of a well-
control event that might lead to a spill.

o Shell would use state-of-the-art automatic kick-detection equipment, including pit-volume
totalizers, a flow detector, and various gas detectors placed about the rig, to provide early
warning of a potential well-control event.

e The blowout preventer Shell would install on the high-pressure wellhead housing on the
20-in conductor casing on each exploration well includes redundant mechanical barriers to
provide multiple means of closing in the well to prevent oil flow to the surface.

e Shell would install multiple barriers, including manual and automated valves, on the
drilling rig to prevent flows from coming up the drill string.

o Shell has developed and would implement a Well Control Contingency Plan (WCCP)
(Shell, 2011a: Section 9.0 and Appendix L) in the extremely unlikely event of a well-
control event to minimize the risk of oil coming in contact with the water. As part of the
WCCP, Shell would prepare a Relief Well Drilling Plan for each location in advance of
spudding the well to ensure that a relief well can be started quickly to kill the well.

o Shell has developed and would implement a Fuel Transfer Plan (FTP) (Shell, 2011a:
Section 9.0 and Appendix M), which requires, among other things, the deployment of
containment boom prior to any refueling operation.

e Shell would station and maintain its OSRVs in the immediate vicinity of its drilling
operations to ensure timely response to any spill event.

e In addition to the OSR fleet, capping stack equipment will be available for use in the
unlikely event of a blowout. The capping stack system will be carried as equipment on an
ice management vessel and the containment barge will be located in the Beaufort Sea
where it can respond as required as discussed in Section 5.5.2.

e Capping Stack equipment will be stored aboard one of the ice management vessels and
will be available for immediate deployment in the unlikely event of a blowout. Capping
Stack equipment consist of subsea devices assembled to provide direct surface intervention
capability with the following priorities:

— Attaching a device or series of devices to the well to affect a seal capable of
withstanding the maximum anticipated wellhead pressure (MAWP) and closing the
assembly to completely seal the well against further flows (commonly called
“capping and killing”)

— Attaching a device or series of devices to the well and diverting flow to surface
vessel(s) equipped for separation and disposal of hydrocarbons (commonly called
“capping and diverting”)

2.3.13. Environmental Monitoring

In addition to monitoring of marine mammals, a comprehensive environmental monitoring program
will be implemented during exploration drilling operations (Shell, 2011a: Section 10). A dedicated
science vessel staffed by a team of physical and biological oceanographers will be responsible for
assessing pre-drilling, during, and post drilling conditions in both biota and water and sediment
quality. All drilling locations have been sampled at multiple times during the last three years to
provide a baseline understanding of pre-existing conditions and interannual variability at these sites.
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Meteorological and physical oceanographic characteristics that will be monitored continuously at
each location throughout the drilling process include: surface wind direction and speed, ambient air
temperature, current speed and direction throughout the water column, water temperature through the
water column and salinity through the water column.

Water chemistry and characteristics that will be monitored will include assessment of metals and
organics through the water column at multiple fixed and random locations around the drilling
operation. These measurements will be made regularly before, during, and after drilling and will
capture conditions during all noteworthy phases of drilling operations and potential discharge.
Physical characteristics of the water column will also be assessed including turbidity, temperature,
and oxygen content in an effort to document and model plumes of released discharges.

Biological observations will include assessments of benthos, epibenthos, zooplankton and
phytoplankton, and fishes. In addition to characterization of the communities of these organisms at
and near the drillsites before, during, and after operations, samples of biota will be collected before
and after operations for tissue analysis for metals and organics.

Bird and mammal observations will be made from all surface operation vessels throughout the
exploration drilling activity in accordance with the 4MP and Bird Strike Lighting and Avoidance Plan
(Shell, 2011a: Appendix I).
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3.0 AFFECTED ENVIRONMENT

Introduction

The following sections summarize environmental conditions and resources in areas that could be
affected by the Proposed Action and No Action alternative. The summaries are focused on aspects of
resources that are relevant to an analysis of potential effects from the Proposed Action and
alternatives. Information relevant to the analysis of potential effects that has become available
subsequent to the 2009 Camden Bay EA is indicated and summarized. A detailed discussion of the
marine, coastal, and human environment of the Beaufort Sea planning area is contained in the lease
sale NEPA documents listed in Section 1.2 which are incorporated by reference into this EA.

3.1. Meteorology
3.1.1. Climate Change

Climate describes the behavior pattern of weather in a particular region, or globally, over a long
period of time, usually exceeding 30 years, whereas weather describes the changing conditions at
smaller defined locations over a short period of time, minutes to months. Generally, climate is what to
expect and weather is what happens; and meteorology is the underlying science that studies the
physics, chemistry, and dynamics of both. Meteorological studies that investigate weather and climate
are ongoing, particularly with respect to the factors that drive climate change, which in the Arctic
include the movement of heat, water, pollutants, and salinity into the region through atmospheric and
oceanic circulation. Also ongoing are the expansion and further development of the current suite of
computer models that simulate impacts from climate change. While not every contributing factor is
well-represented in the current models, the existing suite of models used to simulate climate change
in the Arctic is able to represent some aspects fairly well (Clow et al., 2011).

While climate is considered long-term average weather, there are mechanisms that cause repeated,
and predictable, short term systematic changes, such as El Nifio and La Nifia. These two mechanisms
occur every two to seven years and directly involve the tropical Pacific but have a global impact.
Conversely, a long time-scale climate mechanism is associated with the high latitudes of the Arctic,
referred to as the Arctic Oscillation (AO). Occurring every 10 to 30 years, the AO is characterized by
changes in the severity of winter weather and the frequency of storms. Fluctuating between positive
and negative phases, the AO phase defines the location of pressure systems that drive weather
systems. In the positive phase, there is higher pressure at the middle latitudes while lower pressure
rests over the Arctic. This phase steers storms farther north and brings wet and warmer weather to
Alaska. In the negative phase the situation is reversed. There is higher-than-normal pressure over the
Arctic and lower-than-normal pressure in the middle latitudes causing cold air to plunge into the
middle United States. Thus, the climate in the Arctic ‘oscillates’ between the positive and negative
phases, and is currently in the negative phase of Arctic warming (Vincent and Renwick, 2011).

Research focusing on future atmospheric circulations suggests the 21st century will bring a change in
the distribution of winter storms in the Arctic. Some studies indicate winter weather in the Arctic,
usually driven by the semi-permanent Aleutian low pressure center, might track further north to the
west coast of Alaska with increasing frequency; this could cause an increase in the frequency of
storms, particularly in the winter (Chapman and Walsh, 2007). Other studies suggest there is no
general agreement that the number and/or intensity of Northern Hemisphere storms have changed
over the past decades (Bader et al., 2011). In any case, the exploration operations proposed by Shell
for the Beaufort Sea would occur in the summer through the end of October. Therefore, while the
anticipated frequency and intensity of winter storms in the Beaufort and Chukchi seas remains
debatable (Clow et al., 2011), an increase in frequency or intensity of winter storms over the short-
term period of exploration would not impact the Proposed Action.

Along with the changes in atmospheric circulation, adjustments in oceanic circulation are causing an
increase in the loss of sea ice in the Arctic. The loss of sea-ice could increase the presence of internal
waves bringing deep waters to the surface, which are rich in nutrients. Consequently, there may be
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effects to habitat and other natural resources that could change the distribution and abundance of
particular species. These conditions could shift migration routes or affect food sources of species or
species groups. Storm surges may produce changes in the dynamics of rivers and deltas affecting
habitat and some populations of fish species (Weller, 1998). Further, the loss of sea-ice could increase
wave action that would contribute to degradation of the coastline of the Beaufort Sea. The likelihood
of permafrost degradation is a concern and is expected to continue for decades (Clow et al., 2011).
However, permafrost degradation along the coast will continue with or without OCS exploration
projects. No permanent onshore infrastructure vulnerable to permafrost degradation would be
developed during exploration operations.

The extent of sea-ice cover over time affects current prevailing atmospheric conditions by changing
the exchange of heat, momentum, and moisture. Thus, the decrease in sea-ice cover would increase
the availability of water vapor in the precipitation process (Bader, et al., 2011). Combined with the
possible change in track of the Aleutian low pressure center to a more northerly location, the increase
in water vapor available above the ocean surface could cause an increase in the amount of
precipitation over the Arctic. However, there has been no prediction in the magnitude of the increase,
which would reduce the salinity of the upper portion of the ocean (Clow et al., 2011).

A thorough scientific examination of climate change in the Arctic is provided by the Inter-
governmental Panel on Climate Change (IPCC, 2007a) and the Arctic Climate Impact Assessment
(ACIA, 2005). The two reviews offer the most comprehensive compilation of information available
on climate change, agreeing that the Arctic is experiencing variations that are accelerating faster than
previously realized (Karcher et al., 2010). Other research concurs the Arctic is undergoing rapid
transition, including surface warming (affecting cloudiness) and changes in the cryosphere, the frozen
water part of the Earth system that includes sea ice (Matthes, Rinke, and Dethloff, 2009) . While
some aspects of the Arctic climate that drive the changes are not yet represented in the current
simulation models, the existing suite of models used to simulate climate change in the Arctic is able
to represent other aspects fairly well (USGS, 2011). The BOEMRE is actively engaged in updating
general circulation models for use in OCS decision making. A recent workshop on OSRA Hindcast
specifically addressed these uncertainties in modeling with general circulation models and provided
recommendations for BOEMRE to consider. There is a potential for climate change impacts to natural
resources, and those impacts are considered in the individual evaluations provided in Section 4.0,
Environmental Consequences, where relevant.

3.1.2. Expected Weather Conditions at the Drill Sites

The annual prevailing winds along the northern Alaska coastline of the Beaufort Sea vary somewhat
by season and flow predominately from the east most of the year, turning west in December and
January (WRCC, 2011). Average wind speeds throughout the year are less than 15 miles per hour
(mph) with lower wind speeds in the summer than in winter. A multiyear meteorological study that
includes data from stations along the coastline at Barter Island, Kaktovik, Deadhorse, and Nuigsut
provides a trend for wind patterns on the North Slope that are influenced by the Brooks Range
(Veltkamp and Wilcox, 2007). The study shows that the 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
orographic effects of the Brooks Range, and can effect wind direction as far as 30 miles offshore
along the area extending from Camden Bay to Mackenzie Bay. The influence of the Brooks Range
causes wind to flow roughly parallel to the north side of the range in a general northeast to southwest
orientation. While the incidence of wind channeling is strongest on the eastern coastline near Barter
Island, orographic influence of the range is present all along the coast. Influence from the mountain
range decreases to the west and shows little influence at Barrow where wind direction is influenced
largely by surface pressure systems rather than any orographic feature.

With little warning, occasional sudden storms can occur in the Alaskan Beaufort Sea where the lack
of natural wind barriers results in unrestricted winds. These storms bring cold temperatures and occur
most frequently between September and November. Consequently, strong storms may occur around
the close of the drilling season proposed in the EP. The storms can produce gale-force winds up to 46
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mph and hurricane strength winds (greater than 74 mph) have been recorded in the region (Veltkamp
and Wilcox, 2007). The combined effect of high winds during storms and cold temperatures makes
the North Slope of Alaska a risk to persons exposed for even brief periods of time. Frostbite can occur
following less than five minutes of exposure when the wind chill drops as low as minus 90 degrees
Fahrenheit (deg. F) during these storms (NWS, 2009). In gale-force wind conditions, the sea begins to
roll, spray reduces visibility, and waves can be as high as 20 feet (NWS, 2008).

On average, semi-permanent low pressure systems produce summer storms that bring more than half
of the annual five inches of total precipitation to the North Slope (Ahrens, 2009). Most of the rainfall
occurs from June until October, during the proposed drilling season for the EP. The relative humidity
during the summer is usually around 85%. Average minimum temperatures stay above freezing from
May until October, which would be true throughout the drilling season proposed in the EP. The
highest average temperatures occur in the summer months of June through August when the greatest
amount of precipitation occurs. Average temperatures in the summer average around 38 deg. F and by
winter, temperatures are bitterly cold averaging around minus 11° F (Veltkamp and Wilcox, 2007).
When considering the average wind speeds and temperatures common to the North Slope, wind chills
will likely be around minus 10° F by late September (WRCC, 2011; NWS, 2001).

3.1.3. Expected Ice Conditions at the Drill Sites

The sea-ice descriptions in Sale 193 Revised SEIS (USDOI, BOEMRE, 2011), Arctic Multiple-Sale
Draft EIS (USDOI, MMS, 2008), and the 2011 Camden Bay EIA (Shell, 2011b) are incorporated by
reference and salient points are summarized as follows. There are three general forms of sea ice in
the project area: (1) landfast ice, which is attached to the shore, is relatively immobile, and extends
variable distances offshore; (2) stamukhi ice, which is grounded and ridged ice; and (3) pack ice,
which includes first-year and multiyear ice, which moves under the influence of winds and currents.
The proposed drill sites are seaward of the typical extent of landfast ice during the time of operations
(Wendler, G., M. Shulski, and B. Moore, 2010). Stamukhi ice is not anticipated in the project area at
the time of operations. Pack ice could move into the project area during the time of operations due to
wind or currents. Freeze-up analysis in 2009 and 2010 indicates initiation of freeze-up occurring in
the later part of October (Coastal Frontiers Corp and Vaudrey andAssociates, Inc. 2010, Coastal
Frontiers Corp. 2011). In 2008, 2009 and 2010, Shell deployed on-ice buoys near the project area
(AES-RTS, 2009a, 2009b, 2011). While the overall trend of the buoy movement was to the
northwest, the buoys recorded periods with little to no movement or movement back to the east or
southeast.

The arctic sea ice is undergoing rapid changes. There are reported changes in sea-ice extent,
thickness, distribution, age, and melt duration. In general the sea-ice extent is decreasing in area and
thickness (Figure 3) and is younger (Maslanik et al., 2011). Satellite data shows a decreasing trend of
2.7% per decade from 1979-2010 in March (Perovich et al., 2010) and an 11.5% per decade decrease
for September (NSIDC, 2010), and the decline in sea-ice extent is increasing. The thickness of
Beaufort sea ice is decreasing (Alfred Wegener Institute for Polar and Marine Research, 2011). The
distribution of ice is changing, and its age is decreasing. The melt duration is increasing. These
factors lead to a decreasing perennial arctic ice pack. Many scientists believe that the Arctic will
become ice free in the summer, but at this time there is considerable uncertainty about when that
would happen. (See also USDOI, BOEMRE, 2011: USDOI, MMS, 2003, 2004, 2006a, and 2008a).
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3.2. Potentially Affected Resources.
3.2.1.  Air Quality.

Outside air becomes polluted and air quality conditions deteriorate when small particles, liquids, and
potentially harmful gases are released into the atmosphere by a variety of sources. The emission
sources may be natural or man-made, and may be stationary or mobile. Natural (biogenic) sources of
air pollutants include, but are not limited to, volcanoes and forest fires that produce dust and smoke;
sea salt aerosols; and vegetation that is a source of pollen and organic compounds during evaporation
(EPA, 2010d). Man-made (anthropogenic) sources are related to human activities such as
transportation (motor vehicles, aircraft, and marine vessels); industrial and residential heating;
construction; and specifically any activity associated with the combustion of fossil fuels (EPA,
2010d). Stationary anthropogenic sources are fixed-site producers of emissions, which are primarily
power-generating-plants requiring fuel combustion, and industrial processes, such as refineries,
chemical manufacturing facilities, and smelting (EPA, 2010f). A drillship temporarily anchored to the
seabed floor on the Outer Continental Shelf (OCS) is also considered a stationary source

(40 CFR Part 55). All other anthropogenic sources are mobile and either move under onboard power
or can be moved from place to place. Mobile sources account for more than half of all the air
pollution in the United States, where the primary source is the automobile (EPA, 2010e). Other
mobile sources include marine vessels, aircraft, equipment used for construction, agriculture, and
recreation. Regardless of the type of emissions source, or whether sources are permanent or
temporary, emissions can build up in the atmosphere in concentrations larger than what can be
tolerated without humans suffering some sort of harm.

This section describes the existing air quality environment of the area likely to be affected by the
Proposed Action described in the 2011 Camden Bay EP. The contents of this section provide an
overview of the federal and state regulatory framework governing air quality relative to the operation
and location of the Proposed Action. Also included is an examination of the existing condition of air
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quality in northern Alaska, particularly over the land areas of the North Slope adjacent to the Beaufort
Sea. The comprehensive evaluation and analysis of air quality is provided in Appendix D, Air
Quality. A summary of the weather conditions typical for the location of the Proposed Action is
provided in Section 0.

Regulatory Overview. Elevated concentrations of air pollution in the ambient air, which is outside
air where the general public has access, have been shown to cause harm to human health and the
natural environment (EPA, 2010a). As such, federal and state air agencies are obliged to develop
plans, regulations, and guidelines to protect ambient air as a natural resource (EPA, 2010b). The
following sections explore the various regulatory provisions established to protect air quality,
particularly in the area of the Proposed Action. A thorough review of all the rules, regulations, and
guidelines that apply to an air quality assessment for an OCS exploration plan is provided in
Appendix D, Air Quality.

Clean Air Act. The Clean Air Act, including the 1990 Amendments (CAA), is the comprehensive
law giving the Environmental Protection Agency (EPA) authority to clean up areas of polluted air in
the United States. Originating in 1963, the CAA is revised periodically to expand and refine programs
to protect the nation’s ambient air. Through these revisions, the CAA gives authority to the EPA to
establish and maintain maximum limits defining healthful concentrations of pollutants in the ambient
air, referred to as the National Ambient Air Quality Standards (NAAQS). The NAAQS include the
six pollutants referred to as criteria pollutants, which are carbon monoxide (CO), nitrogen dioxide
(NO,), sulfur dioxide (SO,), particulate matter, both coarse (PM,o) and fine (PM, 5), lead (Pb), and
ozone (Os) (40 CFR Part 50). The State of Alaska adds ammonia (NH;) and reduced sulfur
compounds (RSC) to the listed regulated pollutants (18 AAC Part 50.010). The NAAQS are
compared to actual monitored data, which discloses the average concentration of air pollutants over a
period of time, such as an 8-hour average or annual average, at a specific geographical location.
Geographical areas that are shown to meet the NAAQS are designated by the EPA as attainment
areas. Areas that exceed the standards are designated nonattainment and are subject to rules that
require additional analyses and a demonstration of compliance to the CAA. A complete description of
the NAAQS and definitions for attainment and nonattainment areas are given in Appendix D, Air

Quality.

The CAA establishes air permitting programs, specifically a program for the prevention of significant
deterioration (PSD) for areas of the country already in compliance with the NAAQS (Martineau and
Novello, 2004). These permits are usually required for federal actions proposed for the OCS, and
there is a section of the CAA that is relevant specifically to federal actions proposed to occur on or
above the OCS. Title III Section 328, Air Pollution from Outer Continental Shelf Activities (42 USC
7627) directs the EPA to establish requirements for the control of air pollution from sources on the
OCS in order to maintain the NAAQS. Other operating and pre-construction permits may also be
required, such as those required under CAA Title V.

Federal OCS Air Regulations. Pursuant to CAA Section 328, the EPA establishes requirements to
control air pollution from sources on the OCS, including Alaska. The requirements are published in
the Code of Federal Regulations (CFR), Title 40, Part 55, and are referred to as the federal OCS Air
Regulations (40 CFR Part 55). The federal OCS Air Regulations make a distinction between OCS
sources located within 25 miles of the State’s three- mile seaward boundary and sources located
beyond the 25- mile threshold. The federal OCS Air Regulations provide an outline of the federal air
quality requirements that apply at an OCS source relative to the 25-mile threshold, and describes the
operating permit requirements.

Alaska Air Quality Control Rules. Air quality management is regulated by the Alaska Department
of Environmental Conservation (ADEC). The ADEC is responsible for the control of anthropogenic
sources of emissions in all parts of Alaska, including permitting requirements and mitigating
measures to conserve the clean air resources that are enjoyed in many locations in Alaska. These
mitigation measures and controls are summarized in the Alaska State Air Quality Control Plan
(AQCP) (ADEC, 2008). Those portions of the AQCP that address federal air quality control
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requirements are submitted for EPA approval and become part of the federally-required Alaska State
Implementation Plan (SIP). In addition, the AQCP contains state requirements and control measures
that are not necessarily required by the EPA and are not included in the SIP. The entire AQCP is
adopted by reference into the Alaska Administrative Code (AAC) (18 AAC 50), making the SIP an
enforceable plan that outlines how the state will achieve and maintain the established state and federal
air quality standards.

Air Quality on the Alaskan North Slope. The EPA does not specify the air quality conditions of
locations over the open sea; only landside geographical locations with homogeneous air quality
characteristics are classified according to quality of the air. These geographic regions are referred to
as air quality control regions (AQCR). Sources of emission on the OCS that are within 25 miles (46.3
km) of the State’s 3 mi (5.6 km) seaward boundary (a total of 28 mi (51.8 km)), are subject to the
local requirements of the Corresponding Onshore Area (COA), which would be the onshore area that
is geographically closest to the OCS source (40 CFR 55(3)(b)). The COA for the Proposed Action
would be Alaska’s North Slope, adjacent to the Beaufort Sea. The EPA has defined Alaska’s North
Slope to be within the Northern Alaska Intrastate Air Quality Control Region (NAI-AQCRY), which
includes all the area of Alaska north of the Brooks Range (40 CFR Part 81.246), and is designated as
a Class II area (18 AAC Part 50.015). The EPA has classified the North Slope as a clean air resource
(attainment) as pollutant concentrations in the area are well below the NAAQS and the Alaska
Ambient Air Quality Standards (AAAQS) (EPA, 2011).

Attainment Status. The EPA reports that the pollutant concentrations within the North Slope
Borough from the very few sources of emissions are far below the NAAQS throughout the AQCR9
due to dispersion caused by nearly constant wind and low precipitation over the area (Serreze and
Barrett, 2011). The wind is also the long-range transport mechanism of anthropogenic pollution from
sources on the Eurasian continent during the winter and early spring.

Existing Sources of Emissions on the North Slope. There are few industrial development areas on
the North Slope to contribute to the budget of air emissions. The largest source of emissions is the
Prudhoe Bay Oil Field, the largest oil field in North America. Prudhoe Bay is a large work camp for
the oil and gas industry employing over 5,000 workers in drilling, pipeline operations, and cargo
transportation. Most inhabitants of Prudhoe Bay are employees of companies supporting oil drilling
or oil production, including Shell. A small petroleum refinery operates on-site to supply vehicle fuel
for workers and equipment on the oil field. Operations on the site include flaring, which is the
controlled burning of natural gas. Emissions from a flare stack are comprised mainly of water vapor
and carbon dioxide. At the Prudhoe Bay site, flaring is used for power generation and to control
equipment pressure. Natural gas is used to heat the buildings and to generate electricity. Numerous
flights of medium-range jet aircraft operate at the nearby airport at Deadhorse to facilitate the
workers’ rotating schedules and for delivery of equipment and supplies; a state-owned heliport is
located at Prudhoe Bay. Implementation of the proposed exploration plan would require Shell to use
the existing onshore facilities and no new construction is planned. Therefore, there would be no
expected increase in onshore emissions associated with the proposed exploration.

Arctic Haze. The ADEC reports the Arctic atmosphere becomes contaminated with anthropogenic
pollution through long-range transport from Europe and Russia in the winter months. Meteorological
studies support the suggestion that about 95% of the pollution is coming from Europe and Russia
propelled by winds associated with the seasonal Siberian high-pressure system (Serreze and Barrett,
2011). The phenomena is referred to as Arctic haze, and consists of mostly sulfur oxides and soot, but
includes both gaseous and aerosol components. The phenomenon usually begins in early winter and
reaches a peak impact in March, after which time the haze dissipates. The haze particles are very
lightweight, with a diameter usually in the range of 0.4-0.8 micrometers, so the particles may be
suspended in the air for weeks, allowing light to scatter, which affects visibility. Based on haze
composition and the source regions, the primary contributors to Arctic haze are coal burning and
metal smelting. In the absence of Arctic haze, visibility in the area is greater than 160 Statute Miles
(mi) (257 km). The EPA has determined the regional air quality over AQCR9 continues to be better
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than the NAAQS even with the seasonal occurrence of Arctic haze. Arctic haze would only be visible
during the last stages of the Proposed Action, mostly likely in late October in the phenomena's initial
stages, and is not expected to interfere with exploration operations.

3.2.2. Water Quality.

There is very little development in the watersheds of the U.S. Arctic and because of this nonpoint
pollution runoff from watersheds into the Beaufort Sea is limited. The rivers, lakes and wetlands of
the region carry naturally-occurring loads of sediment, trace metals and hydrocarbons into the
Alaskan Beaufort Sea environment. The pathways of wind, currents, precipitation and drifting sea-
ice affect the water quality of the Beaufort Sea through long-range transport of constituents and
contaminants. Pollutants such as polycyclic aromatic hydrocarbons can be transported long distances
and ultimately affect the U.S. arctic. The sources of these global contaminants include: airborne
industrial pollutants, vessels, existing oil and gas operations, coastal development runoff and
discharges. Pollution in the arctic is described in “Arctic Pollution Issues: A State of the Arctic
Environmental Report” (Arctic Monitoring and Assessment Program, 1997) and is incorporated here
by reference.

Beaufort Sea waters are influenced by mixing by wind and storms, spring river runoff, and sea ice
formation and melt. Trefry and Trocine (2009) conducted vertical water column profiles at 8 stations
in Camden Bay over 4 days in August 2008 (depths 22-38 m) to obtain discrete baseline data on
temperature, salinity, pH, dissolved oxygen, turbidity, total suspended solids (TSS) and particulate
organic carbon (POC). At the four more offshore, deeper sites (33-38m), strong temperature
stratification was observed at depths greater than 20-25 m (6 °C at the surface, 0.3 °C below 25 m).
Salinity at these four deeper sites also showed a marked change below 25 m, increasing from 27-28
ppt at the surface to 31-32 ppt below 25 m. At the four stations that were nearer to shore and more
shallow (22-31 m), stratification was less strong, particularly for salinity. Lower water temperatures
at these sites were generally measured below 25 m, however, the most shallow site (22 m) showed a
relatively uniform vertical profile of 4 — 5 °C.

During the four days of sampling, concentrations of dissolved oxygen were at 89% to 104%
saturation. pH ranged from 7.8 to 8.4. Turbidity was low and relatively similar across all samplings
(1.8 to 3 NTU). Total suspended solids (TSS) ranged from 0.26 £+ 0.13 mg/L (at 2 to 3m) and 0.73 +
0.31 mg/L (10 to 25 m). Concentrations of particulate organic carbon (POC) averaged 26% (at 2 to 3
m layer) and 11% (at 10 to 25 m layer) of the TSS, indicating that the surface contained a relatively
higher concentration of POC than deeper waters. Table 5 presents a summary of the range of
measurements collected over all 8 stations.

Table5 Water column measurements in Camden Bay, Alaska, over four days in August 2008 (after
Trefry and Trocine, 2009)

Variable Surface Water Bottom Water ( >20m)
Salinity (ppt) 25.3t029.2 29.7t0 31.7
Temperature (°C) 43t06.4 0.24 t0 0.38
Turbidity (NTU) 1.8t02.6 2.0t03.0

pH 7.8t08.4 7.7t08.0
Dissolved Oxygen (mg/L) 9.5t010.4 11t012.2
Oxygen Saturation (%) 89 to 98 96 to 104

TSS (mg/L) 0.26 £0.13 0.73 £ 0.31

POC (mg/L) 0.066 + 0.038 0.081 + 0.0.025
POC as % of TSS 257+64 10.0+3.5

Water quality in the Beaufort Sea has been documented through many studies and regulatory
programs over years. Specific to the proposed exploration sites, Trefry and Trocine (2009) found
background (non-elevated) levels of total metals in surface and subsurface sediment samples in the
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immediate vicinity of the Sivulliq drill site; an exception was elevated concentrations of total barium
in eight out of 42 sediment samples. The authors attributed these elevated barium measurements to
past discharges of drilling mud and cuttings. Trefry and Trocine also found that total petroleum
hydrocarbons and total polycyclic aromatic carbons were at background levels (non-elevated) at 45 of
46 sample locations in the area; the one exception was a sample taken near an earlier drill site.

Dunton et al. (2009) found that inorganic nitrogen in the water column in the Sivulliq area of Camden
Bay was close to undetectable, but that ammonium in sediment pore-water was high, indicating active
biogeochemical processes between the water column and pore water in the benthic sediments. They
also found through isotope studies that carbon in the area is derived primarily from marine sources,
not terrestrial sources. The water column production, they conclude, is coupled with the benthos,
providing a strong feedback between the sediments and overlying water.

Ocean acidification in the marine environment is a concern in the Beaufort Sea. As carbon dioxide
(CO,) increases in the atmosphere, the ocean absorbs more CO,. This increase in CO, in seawater
forces an increase in hydrogen ion concentration and a lowering of pH over time. Decreasing pH
changes the equilibrium of the inorganic carbon system in the sea by reducing the concentration of
carbonate ions (CO;7), an essential molecule for many organisms that produce structures of calcium
carbonate (CaCQO;).

Seawater worldwide is normally alkaline; however, seawater is now acidifying and losing its
buffering alkalinity, causing pH to decrease to levels exponentially below its historic global average
of 8.1. The average pH of ocean water worldwide is predicted to continue to decrease in the future
(Caldeira and Wickett, 2003, 2005). If carbon dioxide in the atmosphere continues to increase at
today’s rate, the rate of pH decrease towards the end of this century is predicted to be even greater
than the current rate of pH decrease (IPCC, 2007a; Steinacher et al., 2009).

Other factors such as seawater temperature, the presence or absence of ice, the degree of freshwater
input, the degree of mixing and increases in phytoplankton also affect the amount of CO, taken up by
the sea. Therefore, other aspects of climate change, such as melting ice, increased riverine discharge,
storm frequency and intensity, and changes in precipitation type, volume and timing also play into
acidification of the ocean (IPCC, 2007a; Mathis, Cross and Bates, 2011).

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 ice
and snow and increased CO, uptake by the sea as a result of sea ice retreat (Steinacher et al, 2009).
Measurements in the Canada Basin of the Arctic Ocean 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 (Yamamoto-Kawai, 2009). Bates, Mathis and Cooper (2009)
showed the effects of decreasing pH on the saturation states of inorganic carbonate in the Chukchi
and Beaufort Sea.

Increasing ocean acidification is predicted to cause changes in ecosystem processes and present
additional stressors to organisms (Fabry et al, 2008; Yamamoto-Kawai, 2009; Steinacher, 2009;
Bates, Mathis, and Cooper, 2009). Decreased thickness of calcium carbonate structures has been
shown, and in some cases, increased structure thickness has been demonstrated (Reis et al, 2009).
Decreased pH can also affect other important physiological functions such as cell function in marine
biota, some of which are important species in the Arctic (Fabry et al, 2008; Dupont et al, 2008).

Additional information on the water quality and water chemistry in the Beaufort Sea is presented in
the following NEPA documents and is incorporated here by reference: Arctic Multiple-Sale Draft EIS
USDOI, MMS, 2008a); and the 2009 Camden Bay EA (USDOI, MMS, 2009).

Existing Regulatory Control of Discharges. The principal regulatory method for controlling
pollutant discharges into waters of the U.S. is the Clean Water Act (CWA) of 1972, as amended.
Section 402 establishes the National Pollution Discharge Elimination System (NPDES). The General
NPDES Permit issued by EPA for offshore oil and gas exploration facilities in Alaska (AKG280000)
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permits authorized discharges, with restrictions, into the Beaufort Sea. EPA regulations

(40 CFR 125.122) require a determination that the permitted discharge will not cause unreasonable
degradation of the marine environment. EPA issued an NPDES Vessel General Permit (VGP) for
“Discharges Incidental to the Normal Operation of a Vessel;” the EPA VGP for Alaska was finalized
in February, 2009 (EPA, 2009). The final VGP applies to owners and operators of non-recreational
vessels that are 79 feet (24.08 meters) and greater in length, as well as to owners and operators of
commercial vessels of less than 79 feet which discharge ballast water.

The latest information on water-quality standards for the EPA is available in 40 CFR § 131 or at the
agency’s internet web site at www.epa.gov. State of Alaska water quality standards are available in
18 AAC 70 or at the Alaska Department of Environmental Conservation website (ADEC, 2011).

3.2.3. Lower Trophic Levels

The lower trophic organisms living within the Beaufort Sea of the Alaska OCS consist of three
diverse and abundant groups (Hopcroft et al., 2008). These are the pelagic, the epontic, and the
benthic organisms. The components of the pelagic communities are made primarily of two groups
living at the surface and near-surface levels, the phytoplankton and zooplankton. Phytoplankton are
the one-celled algae adapted to living in the photic zone (the upper areas where light adequate for
phytoplankton penetrates the water) in the upper layers of the ocean surface (Steidinger and Garcces,
2006). Within Arctic waters, the combination of cold temperature, sea ice, and seasonal fluctuations
in light regimes creates variation in the timing and extent of seasonal blooms. Phytoplankton blooms
(with concurrent zooplankton and meroplankton stocks) tend to occur in two separate events of early
and late summer, generally from July to August, with density and duration dependent upon weather
conditions and nutrient fluxes (Kirchman et al, 2009). Zooplankton consist of the metazoan, or multi-
celled organisms including permanent residents of the planktonic mass such as copepods, and the
animals exhibiting complex life cycles that include a developmental stage within the plankton blooms
such as the larvae of fish, crustaceans, barnacles, polychaetes, and mollusks (Brusca and Brusca,
2002). The pelagic expanses between the surface and the benthic realms are diverse and abundant,
and include the larvaceans, pteropods, ctenophores, jellyfish, salps, squid, and other invertebrate
organisms that contribute to the productivity of the region (Hopcroft et al., 2008).

The epontic organisms are the ice-dwellers, organisms that live on or in the matrix of the ice during
the winter season (Gradinger, Bluhm, and Iken, 2010). Essential in the primary productivity of the
region (Lee et al., 2008) these organisms include the ice algae, amphipods, nematodes, polychaetes,
and euphausiids (Hopcroft et al., 2008). Although essential to the primary productivity of the region,
these organisms are not present in abundance during the July through October exploration activities
described in the 2011 Camden Bay EP.

The final group are the benthic organisms, consisting of both those groups living within the upper
sedimentary matrix (infaunal organisms) and those living on or just above the benthic surface, or
strongly associated with the benthic surface (epifaunal organisms). Offshore benthic communities can
be quite diverse, but organisms commonly found in surveys include echinoderms, sipunculids,
mollusks, polychaetes, copepods, and amphipods (Dunton, Schonberg, and McTigue, 2009; Rand and
Logerwell, 2011). Most seafloor substrates on the Beaufort Sea OCS consist of aggregations of fine
sands, muds, and silts, with percentages of substrate consisting of mud ranging from 17% to 84%
(cANIMIDA, 2010; Trefry and Trocine, 2009). Limited extents of scattered cobblestone or pebbles
are found at shallower depths (Dunton, Schonberg, and McTigue, 2009). Historically, ice gouging in
the area of the proposed site has had effects to depths of up to 8.2 ft (2.5 m) (Gradinger and Bluhm,
2005) above the projected 41 ft (12.5 m) depth of the MLC. A focus on differences in communities
based on physical factors is addressed in the BOEMRE-sponsored cANIMIDA studies on
hydrocarbon chemistry and substrate composition (CANIMIDA, 2010), the Beaufort Sea Multiple-
Sale EIS, and the 2006 Final Seismic PEA. No known unique geological surface features, key
reproductive sites, or unique biological communities exist at the proposed drill sites.
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3.2.4. Fish and Essential Fish Habitat.
3.2.4.1. Fish

Spring melt and river runoff greatly influence the characteristics of the inshore and nearshore
Beaufort Sea. This freshwater influx sets up a band (2-10 km) of brackish waters along the coast that
then breaks down in later summer due to decreased runoff and mixing by wind. This Beaufort Sea
inshore habitat and the fish that depend on the band were examined by Craig (1984). He found that
arctic cisco, least cisco and Arctic char were dominant species in the coastal Beaufort. In late summer
two marine species, Arctic cod and four-hour sculpin, moved nearshore as the salinity in the band
increased.

Jarvela and Thorsteinson (1999) studied the occurrence of epipelagic fish along the eastern Beaufort
Sea coast up to 30 km offshore. The study area stretched from the Colville River east to the U.S.-
Canada boundary, including Camden Bay. The most abundant epipelagic fish caught were Arctic
cod, capelin and snailfishes. Surface water temperatures and salinities varied seasonally and
interannually and this influenced the spatial and temporal distribution patterns of the fish species.
From 2004 to 2009, nearshore fishes were sampled with a beach seine and bottom trawl near Cooper
Island, a barrier island in the western Beaufort Sea. A total of 2,807 fish representing 16 species were
captured in all sampling periods and with both gear types. Some of the more abundant species
captured were capelin, Arctic cod, and slender eelblenny (Johnson et al., 2010).

In the summer of 2008, a field survey of fish and benthic invertebrates of the Beaufort Sea was
conducted by NOAA, University of Washington and University of Alaska (Logerwell et al., 2010;
Rand and Logerwell, 2011; Logerwell et al., 2011). They began sample transects 20-30 km off the
Beaufort coastline between Point Barrow and Cape Halkett (approximately 180 km west of Camden
Bay). Following are some of the important findings from the 2008 Beaufort survey:

e 36 taxa of fish were caught and identified

o Across all bottom trawls, 6% of all weight was comprised of vertebrate fish species and
94% by weight was invertebrates

e Arctic cod (Boreogadus saida) were the most abundant fish caught during the 2008 survey,
both by weight and numbers. Walleye pollack (Theragra chalcogramma) were present, but
primarily as subadults

o Fifteen species of smaller fish (eelpouts and sculpins) contributed a great number of fish to
the total catch of the 2008 survey, however, they did not contribute much in terms of total
biomass (weight)

e The pollock caught in the survey were in densities far lower than in the Bering Sea where
they are fished commercially

e No specimens of adult or juvenile Pacific salmon species (Oncorhynchus sp.) were
captured during sampling in the 2008 survey

¢ The dominant benthic species at the shelf break (arctic cod, opilio crab, eelpouts) were
associated with cold, high salinity water derived from the Chukchi Sea

o Comparing the results of the NOAA 2008 data to opportunistic offshore bottom-trawl
surveys conducted by Frost and Lowry (1983) in 1976 and 1977, the authors suggest that
there may have been a shift in fish species composition and community structure in the
central Beaufort Sea over the past three decades. However, they note that without more
extensive surveys, it is difficult to conclude that changes in species communities have
occurred

Based on the studies described above and other studies (Fruge et al. 1989; Johnson et al., 2010;
Thorsteinson, Jarvela, and Hale, 1992), Table 6 presents a list of fish species most likely to occur in
the proposed drilling areas, or which could be affected by drilling activities:
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Table 6  Fish Species most likely to occur in the Proposed Drilling
Areas, or which could be affected by drilling activities

Common Name

Latin Name

Arctic cod

Boreogadus saida

Arctic flounder

Pleuronectes glacialis

Saffron cod Eleginus gracilis
Capelin Mallotus villosus
Dolly Varden Salvelinus malma malma

Fourhorn sculpin

Myoxocephalus quadricornis

Arctic cisco Coregonus autumnalis
Least cisco Coregonus sardinella
Humpback whitefish Coregonus pidschian
Kelp Snailfish Liparis tunicatus

Ninespine Stickleback

Pungitius pungitius

Pink salmon

Oncorhynchus gorbuscha

Chum salmon

Oncorhynchus keta

rainbow smelt

Osmerus mordax

Commercial fishing has not occurred in the Beaufort region aside from a few artisanal fisheries
involving village fishers in State waters. Therefore the typically published stock assessments and
monitoring data associated with commercial fishing do not exist. The literature on fish in the U.S.
Arctic most often addresses the general occurrence, distribution and abundance of adult fish in the
open-water season. Limited published literature is available at this time regarding discrete
populations, movement patterns and life history of most fish species in the U.S. Arctic. Subsistence
fishing, however, has long been an integral part of life along the coasts of the Beaufort and Chukchi
seas and, therefore, there is an abundance of traditional knowledge about fish that occur nearshore in
the region.

The effects of ongoing climate change in the Arctic, such as warming sea temperatures and increased
acidity, affect fish in many ways including changes in lower trophic food sources and changes in ice
habitat extent and qualities (Hopcroft et al., 2006).

Additional information on the fish in the region of the proposed drilling is incorporated here from two
earlier documents, the 2009 Camden Bay EA (USDOI, MMS, 2009a), and the 2011 Camden Bay EP.

3.2.4.2. Essential Fish Habitat

The Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA) (16 U.S.C. 1801-
1884) mandated the identification of Essential Fish Habitat (EFH) for managed species as well as
measures to conserve and enhance the habitat necessary to fish to carry out their lifecycles. The
MSFCMA requires cooperation among the National Marine Fisheries Service (NMFS), the Fishery
Management Councils, fishing participants, Federal and State agencies, and others in achieving EFH
protection, conservation, and enhancement.

Fishery Management Plans in the U.S. Beaufort Sea

The Salmon Fishery Management Plan for Coastal Alaska (1990) applies to all life stages of the five
Pacific salmon species in the U.S. Beaufort Sea. Pacific salmon occur in the Beaufort marine and
estuarine environments, however, their numbers are low compared to the Bering Sea. Salmon,
primarily pink and chum, have been captured in the Beaufort nearshore (Craig, 1984; Craig and
Haldorson, 1986; Fechhelm and Griffiths, 2001; Fechhelm et al., 2009). As climate change occurs
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(ice reduction, warming waters) salmon are moving further north in greater numbers (Moss et al.,
2009; Kondzela et al., 2009).

The Arctic Fishery Management Plan (2009) identifies three commercial target species in the U.S.
Arctic: Arctic cod, saffron cod, and snow crab (opilio crab). Adult and juvenile Arctic cod EFH are
the only designated habitats that occur in the proposed Camden Bay project area (Figure 4). The
Arctic Fishery Management Plan describes Arctic cod adult and late juvenile EFH as follows (NMFS
has not yet determined EFH for eggs and larvae of the Arctic cod):

Arctic Cod EFH, Adult and Late Juvenile: “the general distribution areas for this life stage is
located in pelagic and epipelagic waters from the nearshore to offshore areas along the entire
shelf (0-200 m [0-656 ft]) and upper slope (200-500 m [656-1,640 ft]) throughout Arctic
waters and often associated with ice floes which may occur in deeper waters” (NPFMC,
2009).

The MSFCMA provides authority for an ecosystem-based approach to the management and
protection of fish and fish habitat. The intent of designating Ecosystem Component Species is to
understand the habitat of ecosystem component species, promote ecosystem-based management and
provide sound conservation and sustainability of fish and fisheries.
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Figure 4 Arctic Cod Essential Fish Habitat

The Arctic Fishery Plan describes eight ecosystem component species that “are thought to be, should
conditions allow, commercially viable”. These ecosystem component species are: yellowfin sole,
Alaska plaice, flathead sole, Bering Flounder, starry flounder, capelin, rainbow smelt, and blue king
crab. Based on literature published on various fish surveys, it is likely that yellowfin sole, Bering
flounder, starry flounder, capelin, and rainbow smelt occur in the vicinity of the Proposed Action
(Error! Reference source not found.) (Logerwell et al., 2010, 2011; Rand and Logerwell, 2011;
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Frost and Lowry, 1983; Fechhelm et al., 2009, Craig, 1984). Habitat descriptions for these ecosystem
component species are available at the Arctic Fishery Management Plan web-site (NPFMC, 2011).

The policy of designating Ecosystem Component Species recognizes the “complex interactions
among ecosystem components, and seeks to protect important species utilized by other ecosystem
component species, potential target species, other organisms such as marine mammals and birds, and
local residents and communities” (NPFMC, 2009).

Table 7 EFH target species that occur (designated in the Arctic Fishery Management
Plan, 2009) and ecosystem component species that likely occur in the Camden Bay project
area, Beaufort Sea, Alaska.

e,

Yellowfin sole (Limanda aspera) Ecosystem Component Species
Bering flounder (Hippoglossoides robustus) Ecosystem Component Species
Starry flounder (Platichthys stellatus) Ecosystem Component Species
Capelin (Mallotus villosus) Ecosystem Component Species
Rainbow smelt (Osmerus mordax) Ecosystem Component Species

Arctic Cod. Arctic cod is widely distributed in the U.S. Arctic in the pelagic, demersal and nearshore
environments. The absolute numbers of Arctic cod and their biomass is one of the highest of any
finfish in the region (Logerwell et al., 2010, 2011; Rand and Logerwell, 2011; Frost and Lowry,
1983). The various life stages of Arctic cod occur across a broad range of habitats. Commonly they
are associated with sea ice, using it as forage habitat to feed on microorganisms on the underside and
as shelter. The Arctic Fishery Management Plan describes the Arctic ice forage habitat:

All life stages of certain amphipod and copepod species are associated with perennial ice,
suggesting an ice-specific community exists in addition to open-water zooplankton species
feeding opportunistically on ice algae. In addition, turbellarians and nematodes are part of
these perennial ice communities (Gradinger et al., 2005). Densities of these invertebrates can
be locally high attracting foraging fish, most commonly the Arctic cod, Boreogadus saida
(Gulliksen and Lonne, 1991). However, most observations of Arctic cod and other larger
animals are associated with the extremely productive (and more easily studied) ice edge
habitat. (NPFMC, 2009)

The primary foods of Arctic cod include planktonic copepods and amphipods, ice-associated
amphipods and epibenthic crustaceans. (Bradstreet and Cross, 1982; Gulliksen and Lonne, 1991).
Arctic cod move and feed in different groupings - dispersed, in small schools and very large schools
throughout the water column (Welch, Crawford, and Hop, 1993). Frost and Lowry (1983) found
smaller Arctic cod occurred more often in water less than 100 m deep.

In the summer of 2008, an Arctic fish survey was conducted by NOAA/University of
Washington/University of Alaska in the western Beaufort Sea (Logerwell et al., 2010; Logerwell,
Rand, and Weingartner, 2011; Rand and Logerwell, 2011). Results of this survey showed that Arctic
cod were the most abundant fin-fish caught during the summer survey, both by weight and absolute
numbers. Pelagic yearling-and-older Arctic cod were most abundant at the continental shelf-break
(100 m). Pelagic young-of-year were most commonly found inshore. Arctic cod (of all age classes)
comprised 99% by-weight of all midwater fish surveys (acoustic and trawl) and 96% by weight of
demersal fish trawls. Johnson et al. (2010) describes Arctic cod as one of the most abundant species
captured by beach seine and bottom trawl near Cooper Island in the western Beaufort Sea. Arctic cod
captured by beach seine were mostly young-of-the-year, whereas Arctic cod captured by trawl
included fish as old as age-3.

Trophic Linkages. Arctic cod are an important species in the Arctic foodweb both as prey and
predator. The Arctic Fishery Management Plan (NPFMC, 2009) discusses these trophic linkages:
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Both the limited available survey data and the more comprehensive Arctic marine mammal
and bird literature prominently feature Arctic cod and saffron cod as locally abundant species
in the Alaskan Arctic and as critical components of pelagic food webs. In open-water and/or
ice edge habitats, Arctic cod are a key link converting the production of small animals
(pelagic zooplankton and ice-associated small invertebrates) into useful forage for large
animals (birds and mammals. (Welch, Crawford, and Hop, 1993)

Ringed seals, ribbon seals, spotted seals, beluga whales and several seabird species depend heavily on
Arctic cod. Ice seals particularly depend upon Arctic cod in the winter (Bluhm and Gradinger 2008;
Dehn et al., 2007; Divoky, 1984; Frost and Lowry, 1981; Frost and Lowry 1984; Welch, Crawford,
and Hop, 1993). Arctic cod feed on zooplankton, euphausiid/krill, pelagic amphipods, ice-associated
amphipods and epibenthic crustaceans. Other species feed on these same organisms, placing the
Arctic cod in competition during low productivity years with species such as bowhead whales and
ringed seals.

The biomass of Arctic cod (as both predator and prey) transfers energy throughout the food web. The
Arctic Fishery Management Plan (NPFMC, 2009) presents the results of a Beaufort Sea study by
Frost and Lowry (1984):

Frost and Lowry (1984) estimated the consumption requirements for the most common
marine mammals and birds in the pelagic food web of the Alaskan Beaufort shelf, and
included Arctic cod as both forage for these predators and as a predator on zooplankton. An
estimated 123,000 tons of Arctic cod were required to feed the Belugas, ringed seals, marine
birds, and Arctic cod themselves in the Beaufort Sea. Belugas and ringed seals in particular
were dependent on Arctic cod for a majority of their consumption, and birds for half their
consumption requirements. A total of 2,000,000 metric tons of forage (copepods, euphausiids,
pelagic amphipods, Arctic cod, and other prey) was required for all predators including Arctic
cod, of which nearly half was copepods. (NPFMC, 2009)

The abundance, wide distribution and the role in the food web of the Arctic cod in the Beaufort Sea
make this species very important in the overall ecosystem of the Arctic region.

There are several factors that are currently influencing the Arctic environment EFH such as the
presence and transit of cargo barges, research vessels and onshore oil and gas industrial activities.
These activities could contribute noise, fuel spills, petroleum spills and nonpoint runoff to the sea.
Climate change is currently having an effect on the Arctic environment EFH including warming sea
surface, reduction in sea ice, and increased ocean acidification. These effects would continue during
the proposed activities.

3.2.4.3. 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 of
February 3, 1999: Invasive Species)

An aquatic invasive species can be a plant, animal or microscopic pathogen. A variety of invasive
species ranging across numerous taxa have been introduced around the world (GISP/UNEP, 2011).
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). In a more passive manner, floating plastic
debris can also serve as a vector for transporting non-native species from one point to another.

Across all vectors and pathways, climate change can influence the dispersal of invasive species,
presenting the potential for increased risk of invasion of non-native species (EPA, 2008, Rahel and
Olden, 2008, Hellman et al., 2008). Ice cover, cold sea temperatures, ocean salinity and river
discharge are important factors in the U.S. Arctic that may be influenced by climate change and
therefore act synergistically with invasion of non-native species.

The Arctic Fishery Management Plan (NPFMC, 2009) discusses the potential introduction of invasive
species into Alaska arctic waters and the potential effects. The Plan states: “Relatively few exotic,
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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” (Fay, 2002).

A non-native marine crustacean (amphipod) has been found in harbors ranging from Ketchikan in
Southeast Alaska to Dutch Harbor in the Aleutian Islands. This is one of the few known cases of non-
native marine organisms spread widely in Alaska (Ashton et al., 2008). An invasive colonial tunicate
(Didemnum vexillum), which encrusts surfaces in a thick adhesive mat was found extensively in a
Sitka harbor in June 2010. It is believed to have been introduced through previously used dock and
pier timbers relocated to the state or through ballast water discharge or fouled hulls (ADFG, 2011).
Invasive rats, although not an aquatic species, are adept swimmers and have been introduced into new
regions, including Alaska, through vessel transit and groundings. Besides swimming, they can ride
floating debris. Invasive rats are established in Alaska in at least three mainland communities, in three
island communities in Southeast Alaska, on 11 islands in the Aleutians and on numerous smaller
Aleutian islets. (Ebbert et al., 2007).

The Nonindigenous Aquatic Nuisance Prevention and Control Act (NANPCA) (16 U.S.C. 4701-
4751) was passed in 1990 and amended by the National Invasive Species Act of 1996 (NISA). The
U.S. Coast Guard developed regulations (33 CFR 151) that implement provisions of this Act and its
amendment. Vessels brought into the State of Alaska or Federal waters are subject to these Coast
Guard regulations which are intended to reduce the transfer of invasive species. The regulations
require the “removal of fouling organisms from hull, piping, and tanks on a regular basis and dispose
of any removed substances in accordance with local, State, and Federal regulations,” however, the
regulations do not require the same removal procedures for ocean-bottom cables or seismic
equipment.

3.2.5. Marine and Coastal Birds.

The general distribution and abundance of birds for the Beaufort Sea has been updated from resource
information contained in the Beaufort Multi-Sale EIS (USDOI, MMS, 2003: 111-49 through 111-54).
Most marine birds that occur in the Beaufort and Chukchi seas are there during the open-water
season. Arrival times usually coincide with the formation of leads during spring migration to coastal
breeding areas. Migration times vary between species, but spring migration for most species takes
place between late March and late May. Those birds that are most likely to be affected by the
Proposed Action are summarized in Table 8. As with other analyses incorporated by reference,
BOEMRE assumes that any contact with oil by a bird will be fatal.

Some birds that breed on the North Slope migrate to or through the project area twice each year.
Some marine and coastal birds may breed outside the project area, but spend time in the Beaufort Sea
after breeding or during their non-breeding seasons. Departure times from the Beaufort Sea for the
fall and winter vary between species and often by sex within the same species, but most marine and
coastal birds will have moved out of the Beaufort Sea by late October before the formation of sea ice.

Descriptions of Species or Species Groups

Marine and coastal birds can be grouped according to certain aspects of their life-history or status:
ESA-listed birds, loons and waterfowl, seabirds, shorebirds, and raptors/ravens). The timing and
specific location of the proposed activities influence which birds could be affected. Birds listed as
threatened or candidate (four species) or abundant in the proposed project area (five species) have the
greatest potential for adverse effects and are described further (Table 8). These nine species were
carried forward to the Environmental Consequences section.
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Table 8 Marine and coastal birds most likely to be affected by the Proposed Action

Species Threatened or candidate species ,;l;indant inlehishionelach ol gf?;:i?:;g;\ll\)’gig under
ESA-Listed Species

Spectacled Eider Yes Yes
Steller's Eider Yes Yes
Kittlitz's Murrelet Yes Yes
Yellow-billed Loon Yes Yes
Loons and Waterfow!

Long-tailed Duck Yes Yes
Common Eider Yes Yes
King Eider Yes Yes
Seabirds

Northern Fulmar Yes Yes
Short-tailed Shearwater Yes Yes

Note:  An empty cell indicates Not Applicable.
3.25.1. ESA-Listed Birds

The distribution, abundance and legal status of birds designated as threatened or listed as candidate
species under the ESA are most recently described in the ESA Section 7 consultation documents
(USDOI, MMS, 2009a; USDOI, FWS, 2009). These include the Steller’s eider (Polysticta stelleri;
threatened), the spectacled eider (Somateria fisheri; threatened), the Kittlitz’s murrelet
(Brachyramphus brevirostris; candidate species), and the yellow-billed loon (Gavia adamsii;
candidate species) and are often collectively referred to as ESA-listed birds. These four species, due
to their special status, are carried forward into Environmental Consequences (Table 8). None of the
Proposed Action operations will take place in the Ledyard Bay Critical Habitat Unit, which is an area
of importance to spectacled eiders.

Spectacled Eider. The North Slope spectacled eider population seems to be stable, at least since the
initiation of aerial surveys of the Arctic Coastal Plain (ACP) in 1992 (Larned et al., 2009). Spectacled
eiders breed in low densities across the Alaskan ACP east to about the Shaviovik River. Males leave
the breeding grounds along the ACP for the ocean around mid- to late June at the onset of incubation
by female eiders. Males are followed by females whose nests fail, and finally by successful breeding
females and young birds in August and September. Female spectacled eiders have been documented
migrating west along the Alaska coast as far as 40 km offshore (TERA, 1999). Most spectacled eiders
will have migrated from the Beaufort Sea by mid-October, although small numbers of spectacled
eiders could be encountered in nearshore locations of the Beaufort Sea.

Steller’s Eider. A small number of Steller’s eiders breed on the ACP of Alaska, most conspicuously
near Barrow. Steller’s eiders have been observed east of Barrow to the Prudhoe Bay area where they
are considered rare (TERA, 1997). They are rare east of Barrow and even rarer as the season
progresses due to molt migration, failed breeding, etc. As with the more common spectacled eider,
these birds move to nearshore coastal waters after their breeding season. Few if any Steller’s eiders
would likely be in the southern Beaufort Sea during or after the open-water season.

Yellow-billed Loon. Yellow-billed loons typically nest on low islands or narrow peninsulas on the
edges of large, deep, tundra lakes (Johnson and Herter, 1989). The yellow-billed loon is relatively
rare in the Arctic region (North, 1994). Dau and Larned (2005, 2006, 2007, 2008) and Dau and
Bollinger (2009) observed 23, 99, 46, 18, and 59 yellow-billed loon(s), respectively, during a late-
June survey of the coast and barrier islands between Omalik Lagoon and the Canadian Border. Of the
approximately 3,300 yellow-billed loons present on the breeding grounds on the North Slope,
primarily between the Meade and Colville rivers in the National Petroleum Reserve-Alaska (NPR-A),
it is likely that there are fewer than 1,000 nesting pairs because some of the 3,300 are nonbreeders.
Additionally, there are approximately 1,500 yellow-billed loons (presumably juvenile nonbreeders)
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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 North Slope breeding grounds and nearshore marine
habitat (Earnst et al., 2005).

Satellite-tagging of eight yellow-billed loons from the ACP showed that in late September most
yellow-billed loons leave Arctic waters as they migrate to the Kamchatka Peninsula or the Kuril
Islands (Rizzollo and Schmutz, 2008, 2009, 2010).

Kittlitz’s Murrelet. This species may nest as far north as Cape Beaufort (100 km northeast of Cape
Lisburne). Kittlitz’s murrelets have been observed on a regular basis in the Chukchi Sea in late
summer and early fall by Divoky (1987), but they have not been subsequently observed by others on
similar cruises in the Chukchi Sea, suggesting that there is a great deal of annual variation in their
occurrence. Murrelet foraging areas may occur near Barrow. The Kittlitz’s murrelet was reported just
west of Barrow in September-October 2007 (Renner, Hunt, and Kuletz, 2008). A few individual
Kittlitz’s murrelets could occur in close proximity to Barrow during the open-water season. The only
recent notable change in the baseline information is recent documentation that individual Kittlitz’s
murrelets occur in the Beaufort Sea, near Kaktovik (Day, Gall, and Prichard, 2011).

3.2.5.2. Other Birds
3.2.5.2.1. Loons and Waterfowl

The Pacific loon (Gavia pacifica), red-throated loon (G. stellata), Pacific brant (Branta bernicla
nigricans), lesser snow goose (Chen caerulescens caerulescens), greater white-fronted goose (Anser
albifrons frontalis), and tundra swan (Cygnus columbianus) occur in nearshore coastal waters of the
Beaufort and Chukchi seas (USDOI, MMS, 2003; 2008). Waterfowl species that are more abundant
and occur in more offshore areas of the Beaufort and Chukchi seas include the long-tailed duck
(Clangula hyemalis), the common eider (Somateria mollissima), and the king eider (Somateria
spectabilis) and are described below.

Long-tailed Duck. The long-tailed duck population has decreased considerably since 1989, but it
remains a common species in the Beaufort Sea during the open-water period (Mallek, Platte, and
Stehn, 2007). Many long-tailed ducks molt in the lagoons along the Beaufort Sea coast. In late June
and early July, most male and nonbreeding female long-tailed ducks migrate to coastal molting areas
where they are flightless for a 3- to 4-week period. Breeding females molt on freshwater lakes during
the last phases of duckling development before departing the North Slope in fall (Johnson and Herter,
1989). While most long-tailed ducks migrate within 45 km (28 mi) of shore (roughly along the 20-m
[~ 66-ft] isobath), infrequent observations of long-tailed ducks in pelagic waters occur in late
September (Divoky, 1987).

The molt is an energetically costly time, and long-tailed ducks have abundant food resources in the
shallow water lagoons (Flint et al., 2003). During the molt, long-tailed ducks tend to stay in or near
the lagoons, especially near passes between the lagoon and the sea (Johnson, Frost, and Lowry, 1992;
Johnson, Wiggins, and Wainwright, 1992; Kinney, 1985). Brackney and Platte (as cited in Lysne,
Mallek, and Dau, 2004) observed long-tailed ducks feeding heavily in passes between barrier islands.

Common Eider. The common eider population in the Beaufort Sea declined by 53% between 1976
and 1996 (Suydam et al., 2000). Common eiders were surveyed in marine waters within 100 km of
the Beaufort Sea shoreline between Barrow and Demarcation Point by Fischer and Larned (2004)
during summers in 1999-2001. In general, common eiders were concentrated in shallow waters (<10
m [<33 ft]), with the highest densities occurring in segments between Oliktok Point and Prudhoe Bay
and between Tigvariak Island and Brownlow Point. Common eiders were most commonly associated
with barrier islands in these segments, becoming less commonly observed up to 50 km seaward.
Common eider densities were highest in areas of low ice cover.

Fischer and Larned (2004) concluded that because eider densities did not vary between summer
months, the eiders they observed near barrier islands were local breeders rather than molt or fall
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migrants. This is consistent with Petersen and Flint (2002), who showed that satellite-tagged common
eider hens remained in shallow waters close to their breeding sites through September.

Common eiders nest on barrier islands or spits along the Beaufort Sea coast. Dau and Larned (2005)
observed 1,819 common eiders along the Beaufort Sea coast with 652 on barrier islands and 1,167 on
the mainland. Dau and Larned (2007) observed a total of 1,936 common eiders. Of these, 871 were
along the Beaufort Sea coast with 423 along the barrier islands and 448 along the mainland. The
highest concentrations were on survey segments on both sides of Kaktovik. In 2007, total birds and
indicated breeding pairs were down 37.6% and 44.0%, respectively, from 2006 counts of 3,102 birds
and 1,207 pairs. Total birds and indicated breeding pairs in 2007 were down 30.0 and 27.8%,
respectively, from the 1999-2006 averages of 2,766+885 (1 standard deviation, range 1,353-4,449)
birds and 937+264 (1 standard deviation, range 572-1,340) pairs (Dau and Larned, 2007). In 2009,
Dau and Bollinger (2009) reported that common eider numbers, while continuing to show
considerable annual variation over the 1999-2009 time period, have declined by 1.4%/year while the
number of indicated breeding pairs has showed less variability and is increasing at 3%/year.

Male common eiders begin moving out of the Beaufort Sea beginning in late June. After the molt is
completed, some common eiders move offshore into pelagic waters, but most eiders remain close to
shore (Divoky, 1987). When traveling along the northwest coast of Alaska, these eiders tend to stay
along the 20-m isobath, approximately 45 km (28 mi) from shore. Most males are out of the Beaufort
Sea by late August or early September, and most females were gone by late October or early
November. Most breeding female common eiders and their young begin to migrate to molt locations
in late August and September, although large numbers of female common eiders were observed
molting in the eastern Beaufort Sea in Canada (Johnson and Herter, 1989).

King Eider. Most king eiders begin to arrive in the Beaufort Sea by the middle of May. Arrival times
in the Beaufort Sea are dependent upon the location and timing of offshore leads along the Chukchi
Sea (Barry, 1986). Most king eiders nesting on the North Slope between Icy Cape and the western
boundary of ANWR nested in three general areas: between the Colville River and Prudhoe Bay,
southeast of Teshekpuk Lake and a large area near Atqasuk (Larned, Stehn, and Platte, 2006). Dau
and Larned (2005, 2006, 2007, 2008; Dau and Bollinger, 2009) surveyed the Chukchi Sea and
Beaufort Sea mainland coastlines found 800, 3,045, and 1,621, 2,227, and 565 king eiders in 2005,
2006, and 2007, 2008, and 2009, respectively.

The king eider population in the Beaufort Sea appeared to remain stable between 1953 and 1976 but
declined by 56% between 1976 and 1996 (Suydam et al., 2000). Fischer and Larned (2004) surveyed
king eiders in marine waters within 100 km of the Beaufort Sea shoreline between Barrow and
Demarcation Point during summers in 1999 and 2001. King eiders were the second most abundant
species counted during the survey periods. King eider densities varied according to water depth,
offshore distance, and percent of ice cover. Large flocks of king eiders concentrated in the mid-depth
(10-20 m [33-66 ft]) zone offshore of Barrow and Oliktok Point. In 1999 and 2000, these flocks were
in waters >10 m (>33 ft) deep but were found in the shallow (<10 m [<33 ft]) and mid-depth zone in
July 2001. King eiders were unique among species surveyed by occurring in higher densities in low
(31%) and moderate (31-60%) ice cover (Fischer and Larned, 2004).

Satellite telemetry was used to determine that most king eiders spent more than 2 weeks staging
across all offshore areas of the Beaufort Sea, especially Harrison Bay and Smith Bay, but including
areas off Camden Bay, prior to fall migration (Phillips, 2005; Powell et al., 2005). Female king eiders
may need to remain in the Beaufort Sea longer than males to replenish fat stores depleted during egg
laying and incubation (Powell et al., 2005). Prior to molt migration, king eiders in the Beaufort Sea
usually were found about 13 km offshore; however, during migration to molting areas, king eiders
occupied a wide area ranging from shoreline to >50 km (>31 mi) offshore (Phillips, 2005).

3.2.5.2.2. Seabirds

The common murre (Uria aalge), thick-billed murre (U. lomvia), tufted puffin (Fratercula cirrhata),
horned puffin (F. corniculata), black-legged kittiwake (Rissa tridactyla), black guillemot (Cepphus
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grylle), Ross’ gull (Rhodostethia rosea), ivory gull (Pagophila eburnea), Arctic tern (Sterna
paradisaea), pomarine jaeger (S. pomarinus), parasitic jaeger (S. parasiticus), long-tailed jaeger (S.
longicaudus), and glaucous gull (Larus hyperboreus) occur in the Beaufort Sea and Chukchi Sea
(USDOI, MMS, 2003, 2008). Seabird species that are more abundant and occur in offshore areas
include the northern fulmar (Fulmarus glacialis) and the short-tailed shearwater (Puffinus
tenuirostris) and are described below.

Northern Fulmar. Fulmars do not breed in the Proposed Action area, and those observed during the
summer are nonbreeders or failed breeders from southern areas. Fulmars are most numerous from late
August to mid-September.

Short-Tailed Shearwater. Shearwaters do not breed in the Arctic region. These birds breed in the
southern hemisphere. At northern latitudes, short-tailed shearwaters likely forage at highly productive
patches of euphausiids and amphipods. Divoky (1987) reported short-tailed shearwaters north of
Barrow and into Arctic Canada, depending on the presence of sea ice. In certain years, an estimated
100,000 short-tailed shearwaters passed Point Barrow in 1 day in mid-September (Divoky, 1987).

3.2.5.2.3. Shorebirds

The most common shorebird species include dunlin (Calidris alpina) and phalaropes (Phalaropus
spp.) (Alaska Shorebird Working Group, 2004). Nearshore and shoreline habitats are especially
important habitats where shorebirds replenish energy reserves after breeding and prior to southward
migration, but these habitats are out of the project action area and these species are not evaluated
further.

3.2.5.2.4. Raptors and Ravens

Raptors along nearshore and shoreline areas of the Beaufort Sea consist of small numbers of snowy
owls (Nyctea scandiaca) and transient peregrine falcons (Falco peregrinus), golden eagles (Aquila
chrysaetos), northern harriers (Circus cyaneus), and rough-legged hawks (Buteo lagopus). Ravens
(Corvus corax) have recently expanded their distribution across portions of the North Slope. These
species do not typically extend into offshore areas during the open-water season and are not evaluated
further. A few snowy owls have occasionally been observed on icebergs or floes during the open-
water season where they rest or scavenge carrion.

Climate Change Effects

Scientific and public interest in the Arctic is at an all-time high, attributed largely to a multitude of
warming-induced changes now under way and a growing appreciation for the region’s importance to
the global climate system. Temperatures over Arctic land areas have risen and continue to rise at
roughly twice the rate of the rest of the world (IPCC, 2007b). Some trends from climate change to
coastal and marine birds are evident and are anticipated to continue. The draft Arctic Multi-Sale EIS
(USDOI, MMS, 2008, section 3.3.5.1) briefly described likely ongoing effects on coastal and marine
birds from changes in oceanographic processes and sea-ice distribution, duration of snow and ice
cover, distribution of wetlands and lakes, and sea level rise. That section concluded that continued
climate change can result in short- and long-term and beneficial or detrimental population-level
effects on coastal and marine birds. Exactly how Arctic birds/bird groups are responding to climate
change over time and space cannot be predicted, but, considering the short duration of this action,
precise response data is not required for this analysis.

3.2.6. Marine Mammals.

There are 15 marine mammal species that can occur in the Proposed Action area (Table 9). In the
following description, these are divided into two groups: 1) those afforded special protection under
the Endangered Species Act (ESA) and 2) others. All marine mammals in the Proposed Action area
are protected by the Marine Mammal Protection Act.. Marine mammals listed under the ESA, or are
common in the Proposed Action area are analyzed further (Table 9). Rare or uncommon species are
not evaluated further.
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3.2.6.1. ESA-listed Marine Mammals

The general distribution, abundance and legal status of several marine mammals designated as
endangered, threatened, proposed for listing, or candidate species under the ESA are most recently
described in the ESA Section 7 consultation documents (USDOI, MMS, 2008b, 2009¢; USDOI,
FWS, 2009, USDOC, NOAA, NMFS, 2008). These include the bowhead whale (Balaena mysticetes,
endangered), the fin whale (Balaenoptera physalus, endangered), the humpback whale (Megaptera
novaeangliae, endangered), the ringed seal (Phoca hispida, proposed for listing), the bearded seal
(Erignathus barbatus, proposed for listing), the polar bear (Ursus maritimus, threatened), and the
Pacific walrus (Odobenus rosmarus, candidate) and are often collectively referred to as ESA-listed
marine mammals. These seven species, due to their special status, are carried forward into
Environmental Consequences (Section 4.2.7). Additional information on marine mammals occurring
in the Beaufort and Chukchi seas is in the Arctic Multiple-Sale Draft EIS.

Bowhead Whale. The bowhead whale occurs seasonally in the Beaufort and Chukchi seas. This
stock of bowhead whales is currently referred to as the Western Arctic stock. Bowhead whales are
currently increasing in abundance at a rate of approximately 3.2% per year. During the spring (mid-
March to approximately mid-June), bowhead whales migrate north and east through leads in the
Chukchi Sea on their way to their primary summer feeding grounds in the eastern U.S. Beaufort Sea
and Canadian Beaufort Sea.

Bowhead whales are present in the eastern Beaufort Sea throughout the summer (Moore, Clarke, and
Ljungblad, 1989; Moore and Reeves, 1993; Moore et al., 2000; Moore et al., 2002). Some bowhead
whales may remain in or return to the Chukchi Sea throughout the summer. In the autumn, bowhead
whales move from the Beaufort Sea westward toward and across the Chukchi Sea as they migrate
back to the Chukotka Peninsula waters and the Bering Sea wintering areas from about mid-September
through November (Moore et al, 1995). Some bowhead whales killed during the late summer/fall had
prey in their stomachs, indicating that a portion of bowhead whales may feed in the U.S. Beaufort
Sea, including the Camden Bay area (Lowry, Sheffield, and George, 2004). Bowhead whales migrate
southward through the Bering Strait in late October through early November.

Bowhead whales are often associated with heavy ice cover and remain over the shallow continental
shelf waters most of the year. The Western Arctic stock of bowhead whales overwinter in the Bering
Sea, where most mating probably occurs. Recent satellite telemetry data indicate use of areas in the
Chukchi and Bering seas with extensive ice (Moore and DeMaster, 1997; Moore et al., 2000).

All recent available information indicates that the population has continued to increase in abundance
over the past several decades and may have doubled in size since about 1978. The estimated current
annual rate of increase is similar to the estimate for the 1978-1993 time series. The Western Arctic
bowhead whale stock may have reached, or is approaching, the lower limit of its historic population
size (Allen and Angliss, 2010).

The bowhead whale was listed as endangered under a precursor to the ESA in 1970 (35 FR 18319,
December 2, 1970) and have remained on the list since the ESA was passed in 1973. The NMFS
received a petition in February 2000, requesting that portions of the U.S. Beaufort and Chukchi Seas
be designated as critical habitat for the Western Arctic stock of bowhead whales. The NMFS
determined not to designate critical habitat for this stock because: (1) the population decline was due
to over exploitation by commercial whaling, and habitat issues were not a factor in the decline; (2) the
population is abundant and increasing; (3) there is no indication that habitat degradation is having any
negative impact on the increasing population; and (4) existing laws and practices adequately protect
the species and its habitat (67 FR 55767, August 30, 2002).

Fin Whale. The fin whale appears to be expanding into Arctic waters. Individual and small groups
of fin whales are considered infrequent visitors to the U.S. Chukchi Sea during the open-water period.
Observations from industry (Funk et al., 2011; Funk et al., 2007; Ireland et al., 2009) based
monitoring and research programs (Clarke and Ferguson, 2010; Delarue et al., 2010) since 2006 have
annually documented through observation and passive acoustic monitoring individual or small groups
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of fin whales in the U.S. Chukchi Sea. Fin whales have not been documented to occur in the Beaufort
Sea.

Fin whales were listed as endangered under a precursor to the ESA in 1970 (35 FR 18319, December
2, 1970) and have remained on the list since the ESA was passed in 1973. A final recovery plan was
completed in July 2010 (USDOC, NOAA, NMFS, 2010). No critical habitat has been designated for
fin whales in the North Pacific.

Humpback Whale. The humpback whale also appears to be expanding into Arctic waters. Agency
researchers and industry monitoring programs have indicated the presence of humpback whales in the
U.S. Chukchi Sea since 2007. Hashagen, Green, and Adams (2009) noted a humpback adult and calf
in the western Beaufort Sea in August 2007.

All stocks of humpback whales in U.S. waters were listed as endangered under the precursor to ESA
in 1970 (35 FR 18319, December 2, 1970) and have remained on the list since the ESA was passed in
1973. A Final Recovery Plan for the humpback whale was completed in November, 1991 (USDOC,
NOAA, NMFS, 1991). No critical habitat has been designated for this species.

Ringed Seal. The ringed seal is considerably more abundant than other ice seals in the Beaufort and
Chukchi seas, particularly during the winter and spring, and is the ice seal most likely to be
encountered in the Proposed Action area (Burns, 1970). They are closely associated with ice, and in
early summer the highest densities of ringed seals are found in nearshore fast and pack ice. Ringed
seals have the unique ability to maintain breathing holes in thick ice. During the open-water season,
ringed seals are dispersed throughout the open-water. Ringed seals construct lairs in landfast or
drifting pack ice, and give birth in mid-March through April (Smith and Stirling, 1975; Smith and
Hammill, 1981).

Kelly et al. (2010) estimates that over one million ringed seals inhabit the Beaufort, Chukchi and
Bering Seas based on information from existing surveys and studies. Ringed seal numbers are
believed to be considerably higher in the Bering and Chukchi seas, particularly during winter and
early spring (71 FR 9783). Bengston et al. (2005) reported an abundance estimate of 252,488 ringed
seals in the eastern Chukchi Sea, while Frost and Lowry (1981) estimated 80,000 ringed seals in the
Beaufort Sea during summer and 40,000 during winter. Kelly et al. (2010) placed their maximum
density estimate of ringed seals at Prudhoe Bay and along the coast south of Kivalina at 1.62
seals/km”.

The NMFS initiated a status review to determine if listing the ringed seal under the ESA was
warranted (73 FR 16617-16619, March 28, 2008). The NMFS proposed to list ringed seals in the
Alaskan Arctic as threatened under the ESA (75 FR 77476, December 10, 2010). The listing proposal
was based on the NMFS conclusion that the Arctic ringed seal population in Alaska, numbering
around a million, will face a significant extinction risk due to anticipated changes in sea ice
conditions and snow cover in the Arctic from climate changes (Kelly et al., 2010). Critical habitat for
the ringed seal has not been designated.

Bearded Seal. Bearded seals are the largest of the northern phocids, and have a circumpolar
distribution. During the open-water period, bearded seals occur mainly in relatively shallow areas,
preferring areas no deeper than 200 meters. Most bearded seals are found in the Bering and Chukchi
seas and are predominantly benthic feeders, feeding on a variety of invertebrates (Burns, 1970;
Stirling, Kingsley and Calvert, 1982; Stirling, 1997).

Cameron et al. (2010) developed a crude estimate of 3,150 resident bearded seals in the Beaufort Sea
that was uncorrected for submersed seals or seasonal migrants, and around 27,000 resident bearded
seals in the Chukchi Sea. Cameron et al. (2010) estimated the maximum density of bearded seals
from Prudhoe Bay to the coast south of Kivalina to be about 0.14 seals/km®.

The Beringian Distinct Population Segment (DPS) of bearded seals, a population which includes the
bearded seals located in the vicinity of the proposed exploration wells, has been proposed for listing
under the ESA based on the NMFS conclusion that they will be threatened with extinction because of
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anticipated decoupling of sea ice cover and benthic feeding habitat, a loss in adequate molting habitat,
and projected decreases in prey density and/or availability due to climate change (Cameron et al.,
2010). Critical habitat for the Beringian DPS of bearded seals has not been designated.

Polar Bear. Polar bears occur on the pack and shorefast ice, along the coast, and on barrier islands.
Polar bears have occasionally been observed in open-water in the Beaufort and Chukchi seas while
transiting between pack ice and shore. There are two polar bear stocks recognized in Alaska: the
southern Beaufort Sea and the Chukchi/Bering Seas stocks; though there is considerable overlap
between the two. A third stock, the Northern Beaufort Sea stock could be encountered in offshore
waters and on the pack ice in the northeastern Beaufort Sea.

The polar bear is listed as threatened throughout their range under the ESA (73 FR 28212, May 15,
2008). Polar bear habitat use and distribution may reflect prey availability, time allocated for hunting
prey, and the use of retreat habitats (Durner et al., 2004). Modeling of polar bear ice habitat selection
showed that shallow-water areas where different ice types intersected were preferred (Durner et al.,
2004, 2007). The FWS designated critical habitat for the polar bear (74 FR 76058, December 7,
2010). Three different critical habitat units were identified: sea ice, terrestrial denning, and barrier
island habitats.

Pacific Walrus. The Pacific walrus is associated with the moving pack ice year-round. Walrus winter
in the Bering Sea and the majority of the population summers throughout the Chukchi Sea and the
westernmost part of the Beaufort Sea. Pacific walruses are usually found in waters of 100 m or less,
possibly because of higher productivity of their benthic foods in the shallower water (Fay, 1982). In
recent years, climate change has caused walrus to move to terrestrial haulouts in the Chukchi Sea in
summer when the sea ice retreats northward.

The following information is drawn from 76 FR 13454 (March 11, 2011). In the spring and early
summer, most of the walrus population follows the retreating pack ice northward into the Chukchi
Sea; however, several thousand animals, primarily adult males, remain in the Bering Sea. During the
summer months, walruses are widely distributed across the shallow continental shelf waters of the
Chukchi Sea. Substantial summer concentrations are normally found in the unconsolidated pack ice
west of Point Barrow. Small herds of walruses occasionally range east of point Barrow into the
Beaufort Sea in late summer. While typically considered uncommon in the Beaufort Sea, abundance
is dependent on ice concentrations, and in some years walrus can be more abundant than is commonly
believed (see Ireland et al., 2009). As the ice edge advances southward in the fall, walruses reverse
their migration and re-group on the Bering Sea pack ice.

In 2006, U.S. and Russian researchers surveyed walrus groups in the pack ice of the Bering Sea using
thermal imaging systems to detect walruses hauled out on sea ice and satellite transmitters to account
for walruses in the water. The number of walruses within the surveyed area was estimated at 129,000
individuals (95% C.1. 55,000-507,000). Existing abundance estimates do not support an evaluation of
population trend.

Walruses rely on floating pack ice as a substrate for resting and generally require ice thicknesses of
50 cm (20 in) or more to support their weight. Although walruses can break through ice up to 20 cm
(8 in) thick, they usually occupy areas with natural openings. Concentrations in summer tend to be in
areas of unconsolidated pack ice, usually within 100 km (30 mi) of the leading edge of the ice pack.
When suitable pack ice is not available, walruses haul out to rest on land, a behavior that is becoming
more common in the Chukchi Sea. Isolated sites, such as barrier islands, points, and headlands, are
most frequently occupied. Social factors, learned behavior, and proximity to their prey base are also
thought to influence the location of haulout sites.

Although capable of diving to deeper depths, walruses are generally found in shallow waters of 100 m
(300 ft) or less, possibly because of higher productivity of their benthic foods in shallower water.
They feed almost exclusively on benthic invertebrates. Prey densities are thought to vary across the
continental shelf according to sediment type and structure. Preferred feeding areas are typically
composed of sediments of soft, fine sands. The juxtaposition of ice over appropriate depths for
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feeding is especially important for females and their dependent young that are not capable of deep
diving or long exposure in the water. The mobility of the pack ice is thought to help prevent walruses
from overexploiting their prey resource.

The FWS completed a status review of the Pacific walrus and determined that listing the species was
warranted; however listing was precluded by higher priority actions and is a candidate species
(76 FR 7634, February 10, 2011).

Table 9

Proposed Action area.

The stock, habitat, and estimated abundance of marine mammals occurring within the

Species Stock Habitat Estimated Abundance |Analyzed further?
Open leads and Yes, due to relative
Beluga Whale Eastern Chukchi Sea |polynyas, coastal areas, |3,710 ’
: abundance
ice edges
Clgizi Lz 2 Yes, due to relative
Beluga Whale Beaufort Sea polynyas, coastal areas, |32,453 ’
: abundance
ice edges
Narwhal gg:\?oricils(ieczd%e‘en 86,000, Rare in No, due to relative
yp + 0P Chukchi/Beaufort abundance
leads
. Not estimated, but rare in | No, due to relative
Killer Whale Offshore Open-water Chukchi/Beaufort abundance
Harbor Porpoise Bering Sea Coastal waters <100m 40,039, Rare in No, due to relative
P 9 depth, Chukchi only Chukchi/Beaufort abundance
Bowhead Whale Western Arctic 22 colgfe, poliuEs Er 9,472 Yes, endangered species

leads, open-water

17,752, Rare in

No, due to relative

Gray Whale Eastern North Pacific | Open and coastal waters Chukchi/Beaufort abundance
Fin Whale Northeast Pacific Open-water e Yes, endangered species
Chukchi/Beaufort ’
Minke Whale Alaska Open-water Rare in Chukchi/Beaufort No, due to relative
abundance
e 5,833, Rare in .
Humpback Whale |Central North Pacific Open-water Chukchi/Beaufort Yes, endangered species
Bearded Seal Alaskan Arctic Pack ice and open-water | 30,000 Yes, proposed for listing
Spotted Seal Negle Pack ice, ice edge and 59.214 Yes, due to relative
coastal habitat abundance
Ringed Seal Alaska Shorefast and pack ice 249,000 Yes, proposed for listing
. . 49,000, Rare in No, due to relative
Ribbon Seal Alaska Open-water and pack ice Chukchi/Beaufort AT GE
i . . Pack ice and coastal 129,000, Rarein No, due to relative
Pacific Walrus Chukehi/ Bering haulouts Chukchi/Beaufort abundance
Polar Bear Southern Beaufort Sea g;):le22 oty Telaicks, 1,526 Yes, threatened species
Polar Bear Northern Beaufort Sea S;:;:i[e’ barrier islands, 1,200 Yes, threatened species
Polar Bear Chukchi/ Bering Coas’gal, Btz (RGeS 2,000 Yes, threatened species
pack ice
Note:  Species listed under the Endangered Species Act are analyzed further; rare or uncommon species are

not analyzed further.
Source: Allen and Angliss, 2010.

3.2.6.2.

Other Marine Mammals

Of the remaining species, the beluga whale and spotted seal are most widely distributed and common
within the Proposed Action area. Additional information on marine mammals occurring in the
Beaufort and Chukchi seas can be found in the Arctic Multiple-Sale Draft EIS (USDOI, MMS, 2008).

Five cetacean species (harbor porpoise, minke whale, killer whale, narwhal, and gray whale) could
occur in the project area during the open-water period. These species occur in low densities and are
most likely to be within 100 km of shore and in waters less than 200m deep or along the shelf break.
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Recent evidence from Funk et al. (2009) during 2006-2009 in the Chukchi and Beaufort seas suggest
that harbor porpoise and minke whale are uncommon or rare in the Chukchi and Beaufort seas, but
may be increasing in these areas during the open-water season. Small numbers of killer whales have
also been recorded during industry surveys. The narwhal occurs in Canadian waters, but is rarely seen
in the U.S. Beaufort Sea. Small numbers of gray whales occur in continental shelf waters along the
Chukchi Sea coast in summer and to a lesser extent along the Beaufort Sea coast. These species are
not discussed further because they are rare or uncommon in the Proposed Action area and mitigation
measures would avoid or minimize any chance of adverse interaction.

One other ice seal species that could occur in the action area is the ribbon seal. The ribbon seal is
uncommon in the Chukchi Sea and there are few sightings in the Beaufort Sea. This species is not
discussed further because it is uncommon in the Proposed Action area and mitigation measures would
avoid or minimize any chance of adverse interaction.

Beluga Whale. The Beaufort Sea and Chukchi Sea beluga whale stocks winter in the Bering Sea and
summer in the Beaufort and Chukchi seas, migrating around western and northern Alaska along the
spring lead system in April and May (Richard, Martin, and Orr, 2001; Angliss and Outlaw, 2005).
Belugas generally are associated with ice and relatively deep water throughout the summer and
autumn. During late summer and autumn, most belugas migrate westward far offshore near the
continental shelf break and the pack ice (Frost, Lowry, and Burns, 1988; Hazard, 1988; Clarke,
Moore, and Johnson, 1993; Miller et al., 1999). During fall aerial surveys in the U.S. Beaufort Sea,
Christie, Lyons, and Koski (2009) reported the highest beluga sighting rates during the first two
weeks of September and in the northern part of their survey area.

Moore (2000) and Moore, DeMaster, and Dayton (2000) suggested that beluga whales select deeper
water near the continental shelf break independent of ice cover. However, during the westward
migration in late summer and autumn, small numbers of belugas are sometimes seen near the
Beaufort Sea coast of Alaska (e.g., Johnson, 1979). Christie, Lyons, and Koski (2009) reported higher
beluga sighting rates at locations >60 km offshore than at locations nearer shore during aerial surveys
in the U.S. Beaufort Sea in 2006-2008. Belugas were not recorded, however, during Arctic cruises by
the Healy in 2005 or 2006 (Haley, 2006; Haley and Ireland, 2006). This could be due to avoidance of
the icebreaker by beluga. Icebreakers may be audible to beluga over distances of 35 to 78 km (Erbe
and Farmer, 2000). Eastern Chukchi belugas move into coastal areas along Kotzebue Sound and
Kasegaluk Lagoon in late June and remain there until mid to late July (Suydam et al., 2001; Suydam,
Lowry, and Frost, 2005).

Spotted Seal. The Bering Sea DPS of spotted seals inhabit the Bering and Chukchi seas as well as the
more southern portion of the Beaufort Sea. Spotted seals are more abundant in the Chukchi Sea and
occur in small numbers in the Beaufort Sea. Spotted seals are associated with sea ice from late fall
through spring, especially during the breeding and molting seasons (April through June). During the
remainder of the year, spotted seals rest on sea ice or at coastal haul outs between foraging trips.
Spotted seals prey upon a wide variety of fish and invertebrate species. They typically migrate south
from the Chukchi Sea and into the Bering Sea in October or November (Burns, 1970; Stirling,
Kingsley, and Calvert, 1982; Stirling, 1997; Boveng et al., 2009).

3.2.7. Sociocultural Systems

Sociocultural systems encompass three concepts: (1) social organization, (2) cultural values, and (2)
institutional organizations of communities. By “social organization” we mean how people are divided
into social groups and networks. By “cultural values” we mean desirable values that are widely
shared explicitly and implicitly by members of a social group. By “institutional organization” we
refer to the government and non-government entities that provide services to the community. These
three concepts are interrelated. For most Alaska Natives, subsistence (and the relationship between
people, land, water, and its resources) is the expression of cultural identity, and production of
subsistence foods is the activity around which social organization and generational transmission of
the culture occurs. Institutional organizations, in turn, reflect and affect the social organization and

60 Affected Environment - Sociocultural Systems



Shell 2012 Camden Bay EP EA

cultural values. For the North Slope of Alaska, Ifiupiat traditions and practices largely define social
organization and cultural values, while the civil and tribal governments and ANCSA Native
corporations largely define institutional organization. A detailed explanation of Sociocultural factors
appears in Section 3.4.3 of the Arctic Multiple-Sale Draft EIS (USDOI, MMS, 2008a).

Although there have been substantial social, economic, and technological changes in Ifiiupiat lifestyle,
subsistence continues to be the visible central organizing value of Ifiupiat sociocultural systems and it
is primarily through impacts to subsistence activities that impacts to sociocultural systems are
assessed (USDOI, MMS, 2008a).

The Arctic is undergoing climate change, which affects subsistence hunting. For example, subsistence
hunters report dispatching seals in the water rather than on ice floes (SRB&A, 2010). The Cross
Island bowhead whale hunt is now typically starting earlier, by the end of August, rather than in
September as in years past (Applied Sociocultural Research, 2011). Fishers are noting more salmon in
streams that formerly supported primarily whitefish (Carothers, 2011). In sum, shifts in timing and
regime changes are leading to adaptation on the part of subsistence harvesters.

3.2.8. Subsistence Activities

Subsistence activities are assigned the highest cultural values by the Ifiupiat Eskimo of the North
Slope and provide a sense of identity in addition to being an important economic pursuit. Subsistence
resources are shared between house holds, communities, kin groups, and friends in a deeply
embedded prescribed network that bonds the culture in tangible and concrete ways. These sharing
networks, the joyful connection the harvester feels when attuned to the environment, transmission of
strategies, skills, and traditional knowledge from one generation to the next all underscore the view
held by Alaska Natives that subsistence is not just as an activity that is imbedded in the culture; it is
very culture itself. Unlike the Western concept of subsistence as a practice that helps one eke out a
living, among Alaska Natives there is not even a term for subsistence, because it is the richness and
wealth that life on this earth provides the harvester (Wheeler and Thornton, 2005).

The bowhead whale is a subsistence resource of paramount importance, and, consequently,
descriptions of the social organization pertaining to the crew, the hunt, quantity, and distribution of
the whale dominate subsistence discourse in North Slope Ifiupiat Eskimo communities (USDOI,
MMS, 2009a).

Bowhead whaling traditions underscore the central values and activities for the Ifiupiat of the North
Slope. Bowhead whale hunting strengthens family and community ties and the sense of a common
Ifiupiat heritage, culture, and way of life, and provides a strength, purpose, and unity in the face of
rapid change (USDOI, MMS, 2008a; EDAW/AECOM, 2007). Although bowhead whaling traditions
are unquestionably important, harvest of other wild resources, including caribou, fish, avian species,
and other marine mammals are important to the local inhabitants to provide a variety in the diet and
nutrition or to provide nutritional needs if few or no bowhead whales are taken (USDOI, MMS,
2009a).

Subsistence Communities

This discussion focuses on the subsistence activities, related subsistence resources, and subsistence
distribution levels that generally occur during the period of Shell’s proposed exploration at the
Sivullig and Torpedo prospects in Camden Bay, from about July 10 through October 31.

Kaktovik. Kaktovik’s subsistence-harvest areas are depicted in detail in Figures 3.4.2-1 through
3.4.2-7 of the Arctic Multiple-Sale Draft EIS (USDOI, MMS, 2008a) and in the MMS OCS Study
2009-003, Subsistence Mapping of Nuigsut, Kaktovik, and Barrow (SRB&A, 2010: Maps 61-110).
Subsistence resources used by Kaktovik are listed in Tables 3.4.2-3 through 3.4.2-5 of the Arctic
Multiple-Sale Draft EIS. Kaktovik’s annual harvest of bowhead whales from the 1980s to 2005 is
shown in Table 3.4.2-9 of the Arctic Multiple-Sale Draft EIS.

Summer Months (July-August): During summer, the people of Kaktovik engage in a community-
based subsistence fishery. Most households gillnet at beach sites on Barter Island near Kaktovik,
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where the primary fish harvested is sea run Dolly Varden, or char. In fact, “Kaktovik” means “place
where people fish on the beach” (Leffingwell, 1919). Some Kaktovik households also fish to the east,
where the primary fish harvested is Arctic cisco (SRB&A, 2010: Map 67). Some households have
fished westward in the Canning River, but the main level of effort is on Barter Island. In 2002, one of
two years actively censused, 79% of the households fished in summer (Pedersen and Linn, 2005;
USDOIL, MMS, 2009a; SRB&A, 2010, Maps 66-75).

Caribou and bearded seals are also important resources taken during the summer months. A peak
harvest time for taking caribou is in July, when hunters selectively harvest fat bulls along the coast.
Over a 4-year period, researchers determined that the summer hunt represented about 40% of all
caribou taken on an annual basis and were hunted as far west as the Canning River (USDOI, MMS,
2009a; Pedersen and Coffing, 1984). Residents travel both inside and outside the barrier islands
(SRB&A, 2010). Bearded and ringed seal hunting may coincide with caribou hunting or seals might
be the sole prey. Most seals are hunted during the open water season in July, August and sometimes
into September when basking on ice floes (SRB&A, 2010). Waterfowl are also taken in the summer
months (Impact Assessment Inc., 1990b; SRB&A, 2010).

Late Summer to Early Autumn (August 25-end of September): The bowhead whaling effort takes
precedence over any other subsistence activity, and occurs only in the fall. Although Nuigsut's Cross
Island bowhead whale hunt is well documented as part of monitoring and mitigation efforts stemming
from petroleum development, less is known about the Kaktovik bowhead whale hunt. Whaling crews
use Kaktovik as their home base, leaving the village and returning on a daily basis. The core whaling
area is within 12 mi of the village with a periphery ranging about 8 mi farther, if necessary. This core
whaling area is about 48 mi from the project area. The extreme limits of the Kaktovik whaling limit
would be the middle of Camden Bay to the west. The timing of the Kaktovik bowhead whale hunt
roughly parallels the Cross Island whale hunt (Impact Assessment Inc, 1990b; SRB&A, 2010: Map
64). The Arctic Multiple-Sale Draft EIS (USDOIL, MMS, 2008a) describes the hunting of beluga
whales from Kaktovik. As best as can be ascertained, about one beluga is harvested annually in
conjunction with the bowhead whale hunt, but most households obtain beluga through exchanges
with other communities (USDOI, MMS, 2009a).

When people again mobilize for subsistence activities in fall after the bowhead whale hunt, they
direct their subsistence efforts inland to hunt caribou, moose, Dall sheep, and avian species, and to
fish if the channel separating Barter Island from the mainland has frozen deep enough to bear the
weight of fourwheelers or snowmachines. In the fall/winter, the people fish inland under river ice
using nets, mainly catching Dolly Varden, Arctic cisco, and lake trout (SRB&A, 2010: Map 70;
Impact Assessment Inc, 1990b; Pedersen and Linn, 2005; Pedersen and Coffing, 1984; USDOI,
MMS, 2009a; SRB&A 2010, Maps 72, 73, 69, and 70).

Nuigsut. Nuigsut’s subsistence-harvest areas are depicted in detail in Figures 3.4.2-11 through 3.4.2-
27 of the Arctic Multiple-Sale Draft EIS (USDOI, MMS, 2008a) and in MMS OCS Study 2009-003,
Subsistence Mapping of Nuigsut, Kaktovik, and Barrow (SRB&A, 2010: Maps 111-162). Subsistence
resources used by Nuigsut are listed in Tables 3.4.2-7 through 3.4.2-8 of the Arctic Multiple-Sale
Draft EIS. Nuigsut’s annual harvest of bowhead whales from the 1980s to 2005 is shown in Tables
3.4.2-9 of the Arctic Multiple-Sale Draft EIS.

Summer Months (July-August): During summer, the people of Nuigsut catch whitefish, primarily
along channels of the Colville River. They also harvest Arctic char, dog salmon, pink salmon, and the
spotted seals that follow the fish upriver. Waterfowl are hunted, as are summer caribou (Research
Foundation of State University of New York, 1984; SRB&A, 2010: Map 112).

People of Nuigsut hunt ringed seal, bearded seal and eiders offshore of the Colville River eastward to
the mouth west bank of the Canning River in the summer. Residents reported traveling as far as
Camden Bay to the east in search seals. The most intensive use was reported offshore from the
Colville River delta between Atigaru Point and Thetis Island, up to 25 miles offshore, although a few
residents reported traveling as much as 40 miles offshore when hunting seals. A number of Nuigsut
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hunters reported hunting seals and eiders from Thetis Island, sometimes camping there for several
days. Others reported taking only day trips from the community. The distance residents travel
depends primarily on the location of the ice pack, as the seals migrate with the ice pack, resting on the
ice floes and feeding near the ice. July is the peak month for sealing with high numbers taken also in
June and in August (SRB&A 2010: Maps 134, 132, 134, 135, and 295). Although seal is not a
preferred meat for human consumption, people use the oil as a condiment, and send the bearded seal
skins to Barrow for covering umiat. Seals are hunted in nearshore waters during this time. There was
general agreement that the best place to harvest them is off the Colville delta (Impact Assessment
Inc., 1990a; SRB&A 2010; USDOI, MMS, 2009a).

Late Summer to Early Autumn (August 25-end of September): Bowhead whaling takes
precedence over any other subsistence activity, and occurs only in the fall. The 2010 Cross Island
bowhead whale hunting season was the shortest known on Cross Island, lasting for a period of 5 days.
The season had on early start with the arrival on Cross Island of three crews with seven boats on
August 28. A fourth crew with 3 boats arrived on August 29, and the fifth and sixth crews arrived on
August 20, each with two boats. Single whales were landed on August 29 and August 31, and 2
whales were landed on September 1. The whales landed on August 29 were large, and towed to Cross
Island late in the day, so all crews were required for butchering on August 30. Five crews scouted on
August 31 and a whale was landed early in the day. Four crews scouted on September 1, and 2 whales
were landed, one in the afternoon and one in the evening. On September 2, three crews hoisted their
whaling flags for the first time in memory (Applied Sociocultural Research, 2010).

Whale strikes occurred at an average distance of about 16 mi (about 27 km) from Cross Island. The
shorter 2010 season compares with the 21-day season in 2006 and the 27-day season in 2005. Over
the past 9 years of reported monitoring (2001-2008), the majority of the bowhead whales have been
harvested in the northeast quadrant off Cross Island (Applied Sociocultural Research, 2011; USDOI,
MMS, 2009a; SRB&A, 2010: Maps 113 and 114).

In recent years, the Cross Island whalers focus exclusively on taking bowhead whales. They do not
hunt for belugas, and crew members must ask for permission from the whaling captain to kill a polar
bear that might be in the vicinity of the harvested whale carcasses because it would entail hours away
from the bowhead whale hunt (Applied Sociocultural Research, 2009). Scheduling and logistical
conflicts with bowhead whaling do not mean that the people have abandoned these beluga whale and
polar bear as subsistence resources, and hunts for these resources may resume in the future (SRB&A,
2010).

3.29. Economy

OCS oil and gas activities generate economic effects on the NSB, State of Alaska, and the Federal
government in the form of direct and indirect employment, personal income associated with
employment, and various types of revenues accruing to each level of government. The NSB receives
revenues primarily from property taxes from high value onshore oil and gas infrastructure, as well the
Federal government, State of Alaska, and local governments. The State of Alaska receives revenues
from oil and gas activities in the form of property taxes, state corporate income tax, revenues
associated with the Trans-Alaska Pipeline System (TAPS), and OCS revenue. Under section 8(g) of
the OCS Lands Act, coastal states are entitled to receive 27% of revenues from offshore leases in
Federal waters that are located within 3 miles of the State's seaward jurisdictional boundary. Oil and
gas activities generate revenues for the Federal government through royalties, bonus bids, and rental
revenues. The description and analysis of effects on the economy below focuses on the economy of
the NSB, as the location, timing, and scale of the activities described in the 2011 Camden Bay EP are
not expected to generate economic effects at the State or Federal level, because the activities
described in the Proposed Action are short term and limited in scale in terms of the 'footprint', they
will generate very small economic benefits at the State or Federal level. Economic benefits at the
State and Federal level would be much more noteworthy if development and production occur in the
future.
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Local Employment and Personal Income: Descriptions of the NSB economy in the 2011 Camden
Bay EP (Shell, 2011a) and EIA (Shell, 2011b) are incorporated by reference, and salient points are
summarized below. Additional information on the NSB economy is also provided below. The NSB is
a mixed economy, characterized by a traditional cash economy and subsistence economy. The NSB
economy is characterized by high unemployment and underemployment. Training programs and
workforce development will continue to be important in the future to increase the low number of NSB
residents that receive employment and personal income in the oil industry. As noted in the
exploration plan, only 23 NSB residents were directly employed in the oil industry in 2003. More
local hire is needed to increase employment and personal income benefits from oil and gas activities
within the local communities.

Revenues: The NSB government receives a large share of its revenues from property taxes levied on
high value onshore oil and gas infrastructure. As the depreciable value of that infrastructure has
decreased, the revenues accruing to the NSB from oil and gas activities have also declined.

3.2.10. Environmental Justice

The Environmental Justice (EJ) Executive Order requires each Federal Agency to make the
consideration of EJ part of its mission. The Executive Order requires an evaluation in an EIS or EA as
to whether the proposed project would have “disproportionately high adverse human health (i.e.,
community health) and environmental effects...on minority populations and low income
populations.” Alaska Ifiupiat Natives, a recognized minority, are the predominant residents of the
North Slope and the Northwest Arctic Boroughs, the area potentially affected by survey activities.
The ethnic composition of Kaktovik, Nuiqsut, and Barrow demonstrates that all three communities
would be classed as minority communities on the basis of their proportional American Indian and
Alaskan Native membership. The Statewide population is 15.4% American Indian and Alaskan
Native. On this basis, an evaluation of disproportionate impacts is required. BOEMRE has found in
past analyses that the best indicator of disproportionate impacts on the minority and low income
populations of the North Slope are the impacts to subsistence practice and any consequent impacts on
the sociocultural systems (USDOI, MMS, 2008a).

3.2.11. Public Health

The health and welfare of the residents of the NSB is a primary concern of any offshore oil and gas
activity in the Beaufort Sea. Public health descriptions in the 2011 Camden Bay EP are incorporated
by reference, and salient points are summarized below. The main public health issues in the NSB
include:

e General health e Psychosocial health

e Accidental injuries e Nutrition

o Cultural stress mitigation e Noncommunicable disease

o Cardiovascular and cerebrovascular disease e Chronic lung disease

e Cancer e Respiratory Infections

e HIV e Maternal child health

o Sanitation e Health services infrastructure
[ )

Contaminant exposure to environmental pollutants

Indicators of general population health include life expectancy, mortality rates, infant mortality, and
general health and well being surveys. North Slope communities have experienced a decline in
epidemic infectious disease, with mortality rates declining and life expectancy increasing. Since the
era of epidemic infectious diseases the health status of North Slope communities is now characterized
by increases in diabetes, cancer, and ongoing social and psychological stress and change.

As noted in the 2011 Camden Bay EP, the project is designed to avoid any interference with public
health in the communities of Kaktovik and Nuiqsut, in the following manner:
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e Helicopters will be based out of Deadhorse and provide support for crew change, provision
resupply, SAR operations on isolated flight paths;

o Exploration drilling activities at the Sivulliq or Torpedo drill sites are planned to begin on
or about July 10 and run through October 31, with a suspension of all operations beginning
August 25 for the Nuigsut (Cross Island) and Kaktovik subsistence bowhead whale hunts.
The drilling vessel and support vessels will leave the Camden Bay project area and will
return to resume activities after the Nuiqsut (Cross Island) and Kaktovik subsistence
bowhead whale hunts conclude. Activities will extend to midnight October 31, depending
on ice and weather; and

o The distance from these two communities to the exploration site is sufficient to avoid any
project operations from intruding on everyday community life. The project area is
approximately 60 mi (96.5 km) from Kaktovik and 120 mi (193 km) from Nuiqsut.

3.2.12. Archaeological Resources

The Archaeological Resource requirements are contained in NHPA and 36 CFR 800 as well as in
BOEMRE operational regulations under 30 CFR 250.194. The technical requirements for the
archaeological resource surveys and reports that may be required under the regulations are detailed in
the Alaska OCS Region NTL 05-02 and NTL 05-A03.

Under Section 106 of the National Historic Preservation Act, BOEMRE consults with the Alaska
State Historic Preservation Office (SHPO) for OCS activities during the pre-lease process. Section
106 consultation for the Beaufort Sea Planning Area was completed in conjunction with completing
the Beaufort Sea Multiple-Sale EIS and again recently in conjunction with the Arctic Mutliple-Sale
Draft EIS (SHPO concurrence dated September 24, 2008).

The BOEMRE'’s review of the site-specific geophysical data indicates that there are no historic
properties at Shell’s proposed drill sites. On June 29, 2011, BOEMRE concluded Section 106
consultation with the Alaska State Historic Preservation Officer (SHPO). BOEMRE informed the
SHPO of the determination that drilling of the four wells and related activities will have no effect on
historic properties. The SHPO concurred with BOEMRE's determination of no historic properties
affected on July 6, 2011.
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4.0 ENVIRONMENTAL CONSEQUENCES

Analytical Process. Each alternative was analyzed for direct and indirect effects to the resources
identified in Section 3.0. The analysis also included the identification of mitigation, where
appropriate, which could be used to limit these effects. Each alternative was then analyzed for its
incremental contribution to the cumulative effect of all past, present, and reasonably foreseeable
future actions for each resource. A summary of prior analyses which included the effects of a large
and a very large oil spill is provided in Sections 5.6 — 5.8. A level of effect determination (negligible,
minor, moderate or major), based on the definitions provided in Appendix B, is provided for each
resource in the following sections.

4.1. Alternative 1 —the No Action Alternative
41.1. Direct and Indirect Effects

Under Alternative 1- the No Action Alternative, Shell’s 2011 Camden Bay EP would not be
approved, a permit to drill would not be issued, and the proposed activities would not occur. Not
issuing the permit to drill the exploratory wells at the Sivulliq and Torpedo prospects could delay the
evaluation of borehole data required to increase the human understanding of the geology and
petrophysical characteristics of the rocks needed for the assessment of geologic origin and potential
petroleum reserves. Not approving the EP and issuing a permit to drill would result in lost or delayed
opportunities for discovery and production of natural resources and any associated economic benefits

Under Alternative 1 — The No Action Alternative, there would be no disturbance to any resources
attributable to the proposed exploration drilling activities. There would be no effects on biological or
subsistence resources.

41.2. Cumulative Effects

The Arctic Ocean ecosystem is rapidly changing, with melting sea ice and increasing sediment input
from numerous regional river systems. Open water seasons are longer than in past years and there has
been a reduction in multi-year ice. Activities which are currently ongoing in the U.S. Arctic region or
which may occur in the foreseeable future which may affect OCS resources include: increased marine
vessel and air traffic, fuel and petroleum spills, permitted and non-permitted discharges, long-distance
aerosol-transported pollutants, pollutants, warming temperatures, melting of sea ice, ocean
acidification, and risk of invasive species from ship hulls and equipment deployed. Specific activities
which are reasonably foreseeable to occur during the period of the Proposed Action and which are
included in the analysis of cumulative effects are summarized in Appendix C, Cumulative Effects, of
this EA.

The 2006 Seismic PEA, Lease Sale 195 and 202 EAs, and the Beaufort Sea Multiple-Sale EIS
provide detailed descriptions of past activities, reasonably foreseeable future activities and the
environmental consequences of these activities in the Beaufort Sea. If the Proposed Action does not
take place, no additional effects would be added to the effects associated with ongoing or reasonably
foreseeable future activities in the Beaufort Sea that are described in Appendix C, Cumulative
Effects.

4.2. Alternative 2 — The Proposed Action
4.2.1.  Air Quality

The condition of local air quality could be adversely affected by the introduction of additional
emissions from new pollution sources. This section evaluates the potential for adverse air quality
effects due to pollutant sources required for the proposed Shell Offshore Inc. (Shell) Revised
Exploration Plan (EP) (2011 Camden Bay EP). Implementation of the 2011 Camden Bay EP would
require the use of a large drilling ship and support marine vessels in Camden Bay, and aircraft
operating from nearby Deadhorse Airport. The air quality analysis of the emissions associated with
the Proposed Action was provided by Shell in the Environmental Impact Assessment (EIA) appended
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to the 2011 Camden Bay EP (2011 Camden Bay EIA). Additional information was available through
review of the air operating permits for the drillship Kulluk (Shell, 2011d; Shell, 2011e), and the
drillship, Discoverer (Shell, 2010; Shell, 2011d). Information reviewed and incorporated into this
assessment also included the air quality evaluations provided in the 2002-2007 Five-Year Program
Environmental Impact Statement (EIS) (USDOI, MMS, 2002), the 2003 Beaufort Sea Multiple-Sale
EIS (USDOI, MMS, 2003), and the 2009 Camden Bay EA (USDOI, MMS, 2009a). The collective
information was reviewed and evaluated for potential adverse air quality impacts relative to the
specific federal action proposed for the 2011 Camden Bay EP. 