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Dear Reader:

The Bureau of Land Management (BLM) has completed a Final Environmental Impact
Statement (EIS) for the Coastal Plain Oil and Gas Leasing Program (Leasing EIS). The Final EIS
addresses potential impacts associated with the BLM’s implementation of an oil and gas leasing
program in the Coastal Plain of the Arctic National Wildlife Refuge (Arctic Refuge). This
program is required by the Tax Cuts and Jobs Act of 2017, Public Law 115-97 (PL 115-97). The
BLM prepared this document in consultation with cooperating agencies, and in accordance with
the National Environmental Policy Act of 1969 (NEPA), as amended, the BLM's NEPA
Handbook (H-1790-1), and other applicable laws and policies.

The Coastal Plain is within the political boundary of the North Slope Borough and is
predominantly managed by the US Fish and Wildlife Service as part of the Arctic Refuge. The
decisions to be made as part of this Final EIS concern which areas of the Coastal Plain would be
offered for oil and gas leasing and the terms and conditions of the leases, and authorizations for
oil and gas activities.

The alternatives discussed in the Final EIS include stipulations and required operating
procedures designed to mitigate impacts on resources and their uses. The decisions evaluated
would not authorize any activity associated with the exploration or development of oil and gas
resources in the Coastal Plain. Future actions requiring BLM approval, including proposed
exploration plans and development proposals, would require further NEPA analysis.

The analysis of the preferred alternative and other alternatives was conducted based on public
input gathered from the 60-day public scoping period and the extended 75-day comment period
of the Draft EIS. In February 2019, the BLM held public comment meetings on the Draft EIS in
Anchorage, Arctic Village, Fairbanks, Fort Yukon, Kaktovik, Utgiagvik, Venetie, and
Washington, DC. The BLM received written comments by mail, fax, email, online comments
from ePlanning, as well as handwritten and verbal testimony at public meetings. Modifications to
the Draft EIS were made based on public comment, cooperating agency coordination, tribal and
Alaska Native Claims Settlement Act corporation consultation, and the BLM’s internal review of
the Draft EIS.


www.blm.gov/alaska

Consistent with 43 CFR 1503.4, the BLM has responded to substantive comments provided
during the public comment period and prepared this Final EIS. This Final EIS provides the
scientific basis for BLM’s implementation of PL 115-97, including the requirement for BLM to
hold multiple oil and gas lease sales.

The BLM has identified Alternative B as the preferred alternative. This alternative offers the
opportunity to lease the entire program area while providing protections for the many important
resources and uses identified through scoping and public comments within the program area. In
addition to applicable lease stipulations, over 40 required operating procedures would be applied
to post-lease oil and gas activities to reduce potential impacts.

You may access the Final EIS on the internet at www.blm.gov/alaska or make a request fora CD
to Ms. Nicole Hayes, Project Manager, BLM Alaska State Office, 222 West 7th Avenue,
Anchorage, AK 99513. Persons who use a telecommunications device for the deaf (TDD) may
call the Federal Relay Service (FRS) at 1 (800) 877-8339 to contact Ms. Hayes during normal
business hours. The FRS is available 24 hours a day, 7 days a week, to leave a message or
question. You will receive a reply during normal business hours.

A record of decision will be signed no sooner than 30 days after publication of the Notice of
Availability in the Federal Register of the Final EIS.

Thank you for your continued interest in the Coastal Plain Oil and Gas Leasing Program EIS.
We appreciate the information and suggestions you contributed to the planning process. For
additional information or clarification regarding this document, please contact Ms. Nicole Hayes
at (907) 271-4354.

Sincerely,
Chad B. Padgett
State Director
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Coastal Plain Oil and Gas Leasing Program
Final Environmental Impact Statement

Lead Agency: United States (US) Department of the Interior, Bureau of Land Management (BLM)

Cooperating Agencies: US Fish and Wildlife Service, US Environmental Protection Agency, State of
Alaska, North Slope Borough, Native Village of Kaktovik, Native Village of Venetie Tribal Government,
Venetie Village Council, and the Arctic Village Council

Proposed Action: In accordance with Section 20001 of Public Law 115-97 (PL 115-97), establish and
administer a competitive oil and gas program for leasing, developing, producing, and transporting oil and
gas in and from the Coastal Plain in the Arctic National Wildlife Refuge (Arctic Refuge).

Abstract: The BLM will establish and administer an oil and gas leasing program for the Coastal Plain in
the Arctic Refuge, as required by PL 115-97. This Coastal Plain Oil and Gas Leasing Program
Environmental Impact Statement (Leasing EIS) will inform the BLM’s implementation of PL 115-97,
Section 20001(c)(1), which requires the BLM to hold multiple oil and gas lease sales.

In the Leasing EIS, the BLM considered three action alternatives. Alternatives B, C, and D propose a
range of the extent of the Coastal Plain that would be available for lease sale—from 51 to 100 percent of
the 1.56 million-acre Coastal Plain—while balancing biological, ecological, and social concerns. These
alternatives also include lease stipulations and required operating procedures designed to mitigate impacts
on resources and their uses. Alternative B offers the opportunity to lease the entire program area, and
there would be the fewest acres with no surface occupancy (NSO) stipulations; Alternative B is the
BLM’s preferred alternative. Alternative C offers the opportunity to lease the entire program area, but a
large portion of it would be subject to NSO stipulations. Under Alternative D, portions of the Coastal
Plain would not be offered for lease sale, to protect biological and ecological resources; two sub-
alternatives, Alternatives D1 and D2, would use different approaches to mitigate impacts on resources
through lease stipulations. The No Action Alternative, Alternative A, is included for comparison only; it
does not meet the purpose and need of the EIS.

In the Leasing EIS, the BLM considered and analyzed the environmental impact of these various leasing
alternatives, including the areas to offer for sale, and the indirect impacts that could result in consideration
of the hypothetical development scenario. These include potential effects from future on-the-ground post-
lease activities on climate and meteorology, air quality, noise, physiography, geology and minerals,
petroleum resources, paleontological resources, sand and gravel, soil, water, solid and hazardous waste,
vegetation and wetlands, wildlife, landownership and uses, cultural resources, subsistence uses and
resources, sociocultural systems, environmental justice, recreation, visual resources, special designations
(including marine protected areas, water bodies eligible and suitable for designation as Wild and Scenic
Rivers, and wilderness characteristics, qualities, and values), transportation, public health, and the
economy.

For further Information: Contact Nicole Hayes of the BLM at (907) 271-4354 or visit the Leasing EIS
website at https://goo.gl/HVo5Mj.
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Leasing EIS Coastal Plain Oil and Gas Leasing Program Environmental Impact Statement
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Executive Summary

INTRODUCTION

The United States (US) Department of the Interior (DOI), Bureau of Land Management (BLM), Alaska State
Office, has prepared this environmental impact statement (EIS) in accordance with the National
Environmental Policy Act of 1969, as amended (NEPA), to implement an oil and gas leasing program in the
Arctic National Wildlife Refuge (Arctic Refuge) Coastal Plain. Congress identified the Coastal Plain in
Section 1002 of the Alaska National Interest Lands Conservation Act of 1980 (ANILCA) for its oil and natural
gas potential; legislation was passed in December 2017 lifting a prohibition on oil and gas development
imposed by Section 1003 of ANILCA and requiring the BLM to implement an oil and gas leasing program.
The Coastal Plain program area is composed of approximately 1,563,500 acres in the approximately 19.3-
million-acre Arctic Refuge (Map 1-1, Program Area, in Appendix A). The oil and gas leasing program must
also consider the Arctic Refuge purposes set out in Section 303(2)(B) of ANILCA, as amended, and modified
by Section 20001 of Public Law (PL) 115-97 (Dec. 22, 2017) (PL 115-97).

PURPOSE AND NEED

Section 20001 of PL 115-97 requires the Secretary of the Interior, acting through the BLM, to establish and
administer a competitive oil and gas program for the leasing, development, production, and transportation of
oil and gas in and from the Coastal Plain area within the Arctic Refuge. Further, Section 20001 of PL 115-97
requires that at least two lease sales be held by December 22, 2024, and that each sale offer for lease at least
400,000 acres of the highest hydrocarbon potential (HCP) lands within the Coastal Plain, allowing for up to
2,000 surface acres of Federal land to be covered by production and support facilities.

The BLM has undertaken this Coastal Plain Oil and Gas Leasing Program Environmental Impact Statement
(Leasing EIS) to implement the leasing program consistent with PL 115-97. The Leasing EIS will serve to
inform the BLM’s implementation of PL 115-97, Section 20001(c)(1), which is the requirement to hold
multiple lease sales. It may also inform post-lease activities, including seismic and drilling exploration,
development, and transportation of oil and gas in and from the Coastal Plain. Specifically, the Leasing EIS
considers and analyzes the environmental impact of various leasing alternatives, including the areas to offer
for sale, and the indirect impacts that could result in consideration of the hypothetical development scenario.
All action alternatives are designed to meet Section 20001 of PL 115-97 and to account for all purposes of the
Arctic Refuge. The alternatives analyze various terms and conditions (i.e., lease stipulations and required
operating procedures [ROPs]) to be applied to leases and associated oil and gas activities, to properly balance
oil and gas development with protection of surface resources.

This Leasing EIS evaluates which lands to offer to lease and what terms and conditions to apply to those
leases; it does not in itself authorize on-the ground exploration or development. Future on-the-ground actions
requiring BLM approval, including potential exploration and development proposals, would require further
NEPA analysis based on the site-specific proposal. For example, before drilling on any lease, an operator
would be required to submit an application for permit to drill, which would require appropriate NEPA analysis
(as well as compliance with other applicable laws) before any drilling could be authorized. Potential applicants
would be subject to the terms of the lease; however, the BLM Authorized Officer may require additional site-
specific terms and conditions before authorizing any oil and gas activity based on the project-level NEPA
analysis.
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Final Environmental Impact Statement



Executive Summary (Decisions to Be Made)

DEcisioNs To BE MADE

The BLM’s decisions will include which tracts of land to offer for lease and the terms and conditions to be
applied to such leases and subsequent authorizations for oil and gas activities. The decisions evaluated in this
Leasing EIS and its record of decision (ROD) would not authorize any on-the-ground activity associated with
the exploration or development of oil and gas resources on the Coastal Plain.

The US Fish and Wildlife Service (USFWS) continues managing all federal lands in the Coastal Plain as part
of the Arctic Refuge, including both leased and unleased areas; however, the BLM manages all aspects of the
oil and gas program, including issuing and administering oil and gas leases and issuing permits for all oil and
gas activities. Although the BLM intends to consult with the USFWS, as noted in Table 2-3 (footnote 1) when
making oil and gas program decisions, Section 20001 (a)(2) and (b)(2)(A) of the Tax Act assigns the BLM the
sole responsibility for making such decisions.

PROGRAM AREA

The USFWS is the predominant land manager in the program area. Other lands in the Coastal Plain include
Alaska Native lands conveyed pursuant to the Alaska Native Claims Settlement Act (ANCSA) and Native
allotments (see Table ES-1 and Map 1-1 in Appendix A). The program area excludes a northern coastal
portion of Air Force-administered lands near Kaktovik. Lands outside the BLM’s oil and gas leasing authority
are those excluded from the definition of the Coastal Plain in PL 115-97, Native conveyed, and Native selected
lands.

Table ES-1
Land Administration Included in PL 115-97 Coastal Plain
Subject to the BLM’s Oil and Gas Acres Outside the BLM’s Oil and Gas Acres
Leasing Authority Leasing Authority

USFWS-managed lands, including 1,562,600 Native-conveyed 24,400
submerged lands

Native allotment 900 Native-selected 4,400
Total 1,563,500 Total 28,800

Source: BLM Geographic Information Systems (GIS) 2018
Note: Acreages are rounded to the nearest 100.

SCOPING AND ISSUES

As part of the scoping process, the BLM considered public comments provided during scoping meetings held
in Anchorage, Arctic Village, Fairbanks, Kaktovik, Utqiagvik, and Venetie, Alaska, and in Washington, DC,
during May and June 2018, when developing the alternatives for analysis in the Leasing EIS. It also considered
input from cooperating agencies, tribes, and ANCSA corporations. For more information on the scoping
process, see the final scoping report on the BLM’s project website: https://goo.gl/HVo5M;j.

Issues such as fish and wildlife, including the Porcupine caribou herd (PCH), special status species, including
polar bear, analysis of oil and gas activities, and subsistence use and traditional ways of life, were identified
during scoping and addressed in this Leasing EIS. The full list of issue summaries is available in the final
scoping report.

DRAFT EIS PuBLIC COMMENTS
The US Environmental Protection Agency (EPA) published the Notice of Availability of the Draft EIS in the

Federal Register on December 28, 2018, initiating a 45-day public comment period. The Draft EIS comment
period was extended to March 13, 2019, for a total of 75 days. In February 2019, the BLM held public
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meetings to receive comments on the Draft EIS in Anchorage, Arctic Village, Fairbanks, Fort Yukon,
Kaktovik, Utqiagvik, and Venetie, Alaska, and Washington, DC. The BLM received written comments by
mail, fax, email, online comment form via ePlanning, and handwritten and verbal testimony at public
meetings. Comments received covered a wide spectrum of thoughts, opinions, ideas, and concerns. A total of
1,066,803 comment letter submissions were received; 3,709 of these were considered unique submissions and
1,063,094 were part of form letter campaigns.

ALTERNATIVES

Alternative A—No Action Alternative

Under Alternative A (No Action Alternative), no federal minerals in the Coastal Plain would be offered for
future oil and gas lease sales after the ROD for this EIS is signed. Alternative A would not comply with the
directive under PL 115-97 to establish and administer a competitive oil and gas program for leasing,
developing, producing, and transporting oil and gas in and from the Coastal Plain. It also would not meet the
purpose of the Arctic Refuge to provide for an oil and gas program on the Coastal Plain, set out in Section
303(2)(B)(v) of ANILCA. Under this alternative, current management actions would be maintained, and
resource trends are expected to continue, as described in the Arctic National Wildlife Refuge Revised
Comprehensive Conservation Plan (CCP) (USFWS 2015a).

Alternative A would not meet the purpose and need of the action, which is the BLM’s implementation of PL
115-97, including the requirement to hold multiple lease sales and to permit associated post-lease oil and gas
activities; however, Alternative A is being carried forward for analysis to provide a baseline for comparing
impacts under the action alternatives, in accordance with the Council on Environmental Quality (CEQ) NEPA
regulations.

Alternative B (Preferred Alternative)

Alternative B is the BLM’s preferred alternative. It offers the opportunity to lease the entire program area,
and there would be the fewest acres with no surface occupancy (NSO) stipulations. In addition to applicable
lease stipulations, several ROPs would apply to post-lease oil and gas activities to reduce potential impacts.
Approximately 1,563,500 acres would be offered for lease, of which 359,400 acres would be subject to NSO
stipulations, and 585,400 acres would be subject to timing limitations (TLs). Standard terms and conditions
only would apply to approximately 618,700 acres.

Alternative C

The entire program area could also be offered for lease sale under Alternative C; however, a large portion of
the program area would be subject to NSO. The BLM would rely on the same ROPs as under Alternative B
to reduce potential impacts from post-lease oil and gas activities. Approximately 1,563,500 acres would be
offered for lease, of which 932,500 acres would be subject to NSO, and 317,100 acres would be subject to
TLs. Standard terms and conditions only would apply to approximately 313,900 acres.

Alternative D

Under Alternative D, portions of the Coastal Plain would not be offered for lease sale. In addition, a large
portion of the remaining area would be subject to NSO. In some instances, more prescriptive ROPs are
analyzed under Alternative D, than under Alternatives B and C.

Alternative D contains two sub-alternatives, Alternatives D1 and D2, which use different approaches to
mitigate impacts on resources through lease stipulations. Under Alternatives D1, approximately 1,037,200
acres would be offered for lease, of which 708,600 acres would be subject to NSO, and 123,900 acres would
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be subject to controlled surface use (CSU). Alternative D1 would have no areas subject to TLs but would have
approximately 204,700 acres subject to only standard terms and conditions.

Under Alternative D2, 800,000 acres would be offered for lease. Of those acres, 505,800 acres would be
subject to NSO, 105,200 acres would be subject to controlled surface use (CSU), 189,000 acres would be
subject to TLs, and no areas subject to standard terms and conditions. The BLM reduced the amount of land
available for leasing under Alternative D2, based on public comments received on the Draft EIS. This revision
prioritizes high potential areas available for lease, while providing additional consideration for caribou calving
and post-calving habitat (areas along the coast of Camden Bay and east of the mouth of the Niguanak River),
expansion of existing buffers, and expansion of lands adjacent to springs and aufeis' habitats. Alternative D2
reflects the total minimum acreage that PL 115-97 requires to be offered in two mandated lease sales.

The complete list of lease stipulations and ROPs under each alternative is presented in Table 2-3 in
Chapter 2.

HYPOTHETICAL DEVELOPMENT SCENARIO

The BLM developed a hypothetical development scenario for oil and gas exploration, development,
production, and abandonment in the PL. 115-97 Coastal Plain. This hypothetical development scenario
projects the reasonably foreseeable oil and gas exploration, development, production, and
abandonment/reclamation over the expected life of the program. Of the approximately 1,563,500 acres of
federal land in the Coastal Plain, an estimated 427,900 acres are projected to have high potential for petroleum
resources, 658,400 acres have medium potential, and 477,200 acres have low potential. The hypothetical
baseline scenario assumes all potentially productive areas can be open under standard lease terms and
conditions, except those areas outside the BLM’s oil and gas leasing authority. This unconstrained scenario
represents the maximum level of development that could occur in the program area with no management
restrictions except those mandated by law. Appendix B contains a more detailed description of these activities
and the resources that would be required under each phase.

The BLM used the unconstrained hypothetical development scenario for each alternative, based on differing
terms and conditions relating to environmental protection. It did this so that it could analyze a range of impacts
on resources. Section 20001(c)(3) of PL 115-97 states that the Secretary shall authorize up to 2,000 surface
acres of federal land on the Coastal Plain to be covered by production and support facilities during the term
of the leases (see Section 1.9.1). Table ES-2, below, shows the hypothetical projected facilities and the
associated surface disturbance estimates by alternative that would occur after applying discretionary
management decisions.

The program area contains an estimated mean of 7.687 billion barrels of technically recoverable oil and 7.04
trillion cubic feet (TCF) of technically recoverable natural gas (Attanasi 2005). Due to high costs associated
with operating in the Arctic, it is extremely unlikely that all technically recoverable resources would be
produced. The US Energy Information Administration estimated that a total mean of approximately 3.4 billion
barrels of oil (BBO) would be produced in the Arctic Refuge by 2050 (Van Wagner 2018). Estimated natural
gas production from the Coastal Plain ranges from 0 to 7 TCF of gas produced (Attanasi 2005). See Appendix
B for more information on development potential, assumptions behind potential estimates, and estimates for
the baseline future hypothetical development scenario for petroleum.

! German for “ice on top”; it is a sheet-like mass of layered ice that forms from successive flows of groundwater
during freezing temperatures.
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Table ES-2
Hypothetical Projected Facilities and Estimated Surface Disturbance by Action
Alternative’
Alternative B Alternative C Alternatives D1 and D2
Facility Type Number_of Estimated Number_of Estimated Number_of Estimated
Potential Acres of Potential Acres of Potential Acres of
Facilities Disturbance Facilities Disturbance Facilities Disturbance
CPF, airstrip, 4 200 3 150 2 100
anchor well
pad
Satellite pads 14 168 15 180 16 192
Roads 174 miles 1,305 180 miles 1,350 185 miles 1,388
Vertical support 212 miles 8 214 miles 9 217 miles 9
members
(pipeline
miles)
Seawater 1 15 1 15 1 15
treatment plant
Barge landing 1 10 1 10 1 10
and storage
Gravel pits and — 296 — 292 — 288
stockpiles?
Total — 2,000 — 2,000 — 2,000
(approximate)

Sources: BLM 2004, 2012; US Army Corps of Engineers (USACE) 2017

'All potential facility numbers and surface disturbance acreages are general hypothetical estimates and are not based on specific
project proposals. Acreages are approximate and are rounded to the nearest acre.

2The number of gravel pits is dependent on the locations of gravel resources in relation to project components and thus is unknown
at this time.

— = not applicable

IMPACT ANALYSIS

Issuance of oil and gas leases under the directives of Section 20001(c)(1) of PL 115-97 would have no direct
impacts on the environment because by itself a lease does not authorize any on-the-ground oil and gas
activities; however, a lease does grant the lessee certain rights to drill for and extract oil and gas subject to
further environmental review and reasonable regulation, including applicable laws, terms, conditions, and
stipulations of the lease. The impacts of such future exploration and development activities that may occur
because of the issuance of leases are considered potential indirect impacts of leasing. Such post-lease activities
could include seismic and drilling exploration, development, and transportation of oil and gas in and from the
Coastal Plain. Therefore, the analysis in Chapter 3 is of potential direct, indirect, and cumulative impacts
from on-the-ground post-lease activities, which can be considered potential indirect impacts of leasing.

The geographic scope of the analysis includes marine vessel traffic from the shore of the Arctic Refuge to
Dutch Harbor, Alaska. Direct and indirect impacts cannot be analyzed on a site-specific basis within this EIS,
but they are analyzed for the program area generally, based on the hypothetical development scenarios in
Appendix B. Additional site-specific analyses would be conducted during the permit review process for
subsequent exploration and development applications.

If leases were explored and developed, the following general impacts would be expected from future oil and
gas exploration, development, and production activities under all action alternatives:

e Potential impacts on subsistence users, both from impacts on subsistence species and from direct
disturbance of hunts, displacement of resources from traditional harvest areas, and hunter avoidance
of industrialized areas
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e Potential impacts on water quality caused by water extraction and construction of ice roads and pads,
gravel mining, and wastewater discharges from a CPF

e Potential impacts from exploration, development, and production on air quality and air quality-related
values due to air pollutant emissions

e Greenhouse gas (GHG) emissions from exploration, development, and production, produced oil and
natural gas downstream combustion, and permafrost surface disturbance

e Potential impacts on topography, geology, soils, and permafrost from gravel mining and placing fill
for infrastructure development

e Potential impacts on birds from predators and increased human presence

e Potential impacts on marine mammals, including human-polar bear interactions; vehicle, aircraft and
boat traffic and noise disturbance; and accidental, unplanned take by vessel strikes or oil spills

e Potential impacts on terrestrial mammals, including disturbance from vehicle and aircraft noise,
human presence, and habitat fragmentation and loss

e Disturbance and loss of permafrost, vegetation, and wetlands

e Potential impacts on state employment, labor income, and revenues

e Potential impacts on North Slope Borough (NSB) employment, income, and revenue
e Potential impacts on cultural resources by lease development

e Visual impacts from infrastructure and artificial light

e Loss or reduced quality of some access to recreation and use opportunities around areas leased for
energy infrastructure

Residents of Kaktovik are the primary users of the program area and would therefore be most likely to
experience potential impacts from future development. The community of Nuigsut could experience impacts
on caribou, waterfowl, and fish harvests from development. Residents of Arctic Village, Venetie, and other
communities beyond the program area that rely on the PCH and Central Arctic Caribou Herd (CAH) could
experience potential impacts from future development on caribou and, to a lesser extent, waterfowl.
Incremental development of oil and gas-related infrastructure throughout the program area may erode cultural
connections to, and subsistence uses of these lands for the Ifiupiaq, Gwich'in, and Inuvialuit.

CONSULTATION AND COORDINATION

The BLM is the lead agency for this EIS. Cooperating agencies are the USFWS, EPA, State of Alaska, NSB,
Native Village of Kaktovik, Native Village of Venetie Tribal Government, Venetie Village Council, and the
Arctic Village Council.

The BLM, as the lead federal agency, consulted with federally recognized tribal governments during
preparation of this EIS. The BLM has contacted the Arctic Village Council, Ifiupiat Community of the Arctic
Slope, Native Village of Kaktovik, Venetie Village Council, Native Village of Venetie Tribal Government,
Beaver Village Council, Birch Creek Tribal Council, Chalkyitsik Village Council, Gwichyaa Zhee Gwich'in
Tribal Government (Fort Yukon), Nagsragmiut Tribal Council (Anaktuvuk Pass), Native Village of Barrow
Ifiupiat Traditional Government, Native Village of Nuigsut, and Native Village of Stevens. The BLM offered
these entities the opportunity to participate in formal government-to-government consultation, to participate
as cooperating agencies, or to simply receive information about the project. The dates and locations of
government-to-government meetings that have taken place are provided in Appendix C.
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The BLM also consulted with the Arctic Slope Regional Corporation (ASRC) and Kaktovik Ifiupiat
Corporation (KIC) under the DOI’s Policy for Consultation with ANCSA corporations. The BLM also held
consultations with Doyon, Limited, to discuss the EIS process (see Appendix C).

The BLM is consulting with the Alaska SHPO, in accordance with Section 106 of the NHPA, as the BLM
has a responsibility to take into account the effects of the proposed leasing program on historic properties,
which are properties listed in or eligible for listing in the National Register of Historic Places (NRHP). This
is to determine how proposed activities could affect cultural resources listed on or eligible for inclusion on
the NRHP. Formal consultations with the SHPO also may be required when individual projects are
implemented. SHPO consultations for the leasing program are ongoing and will be completed by the time
the ROD is signed.

To comply with Section 7(a)(2) of the Endangered Species Act of 1973 (ESA), the BLM began consulting
with the USFWS and National Marine Fisheries Service (NMFS) early in the EIS process. Both provided
input on issues, data collection and review, and alternatives development. The BLM is consulting with the
USFWS and NMFS to identify ESA issues and support development of their Biological Opinions.

Section 810 of ANILCA focuses on issues related to the effects of proposed activities on subsistence use. An
ANILCA Section 810 notice and public hearing process is required if a proposed action may significantly
restrict subsistence uses and needs. A final evaluation and findings of effects on subsistence uses and needs
from actions that could be undertaken under the four alternatives considered in this EIS is provided in
Appendix E. The preliminary evaluation found that the cumulative case presented in the EIS met the “may
significantly restrict” threshold for the community of Kaktovik; therefore, it made a positive finding pursuant
to ANILCA Section 810. As a result, a public hearing was held in the potentially affected community of
Kaktovik on February 5, 2019 in conjunction with the Draft EIS public meeting. The final evaluation also
finds that the cumulative case may significantly restrict subsistence uses for Kaktovik.
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Chapter 1. Introduction

1.1 OVERVIEW

The BLM Alaska State Office is preparing this EIS in accordance with NEPA, as amended, to implement an
oil and gas leasing program in the Arctic Refuge Coastal Plain. Congress identified the Coastal Plain in
Section 1002 of ANILCA for its oil and natural gas potential. Congress passed new legislation in December
2017, PL 115-97, lifting a prohibition on oil and gas development imposed by Section 1003 of ANILCA and
requiring the BLM to implement an oil and gas leasing program. The Coastal Plain program area is composed
of approximately 1,563,500 acres in the approximately 19.3-million-acre Arctic Refuge (Map 1-1, Program
Area, in Appendix A). The oil and gas leasing program must consider the Arctic Refuge purposes set out in
Section 303(2)(B) of ANILCA, as amended by Section 20001 of PL 115-97.

The BLM is developing the EIS to implement Section 20001(c)(1) of PL 115-97, and, specifically, to analyze
the environmental impacts of issuing oil and gas leases in accordance with that directive. Issuance of an oil
and gas lease does not have any direct effects on the environment since it does not authorize drilling or any
other ground disturbing activities; however, a lease does grant the lessee certain rights to drill for and extract
oil and gas subject to reasonable regulation, including applicable laws, terms, conditions, and stipulations of
the lease. Although the BLM cannot ascertain the precise extent of the effects of granting those rights until it
receives and reviews potential future site-specific proposals for exploration and development, in order to meet
the intent of NEPA, and as described in the CEQ Forty Most Asked Questions Concerning CEQ'’s National
Environmental Policy Act Regulations, the BLM has developed a hypothetical development scenario
consistent with those leases, in a good faith effort to identify indirect effects that are not known at this time
but nonetheless could be considered “reasonably foreseeable” (40 Code of Federal Regulations [CFR] Section
1508.8(b)) (see Appendix B).

The BLM developed the hypothetical development scenario in recognition of not only the rights granted by
an oil and gas lease but also PL 115-97’s direction to the Secretary to “manage the oil and gas program in the
Coastal Plain in a manner similar to the administration of lease sales under the Naval Petroleum Reserves
Production Act of 1976 (including regulations).” However, there is tremendous uncertainty regarding
potential exploration and development on the Coastal Plain. Any development scenario at this point is highly
speculative given that it is unknown whether or where leases will be issued, whether or where exploratory
drilling may occur under such leases, and whether or where economically developable oil and gas discoveries
may be made. This uncertainty is due in part to the remoteness and lack of previous exploration and
development of the Coastal Plain as well as its harsh environment and challenging engineering considerations,
along with the extended time it has taken to go from leasing to development in other regions of the North
Slope of Alaska including in the National Petroleum Reserve-Alaska (NPR-A).

1.2 PURPOSE AND NEED

Section 20001 of PL 115-97 requires the Secretary of the Interior, acting through the BLM, to establish and
administer a competitive oil and gas program for the leasing, development, production, and transportation of
oil and gas in and from the Coastal Plain area within the Arctic Refuge. Further, Section 20001 of PL 115-97
requires that at least two lease sales be held by December 22, 2024, and that each sale offer for lease at least
400,000 acres of the highest HCP lands within the Coastal Plain, allowing for up to 2,000 surface acres of
Federal land to be covered by production and support facilities.
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The BLM is undertaking this Leasing EIS to implement the leasing program consistent with PL 115-97. The
Leasing EIS will serve to inform the BLM’s implementation of PL 115-97, Section 20001(c)(1), which is the
requirement to hold multiple lease sales. It may also inform post-lease activities, including seismic and drilling
exploration, development, and transportation of oil and gas in and from the Coastal Plain. Specifically, the
Leasing EIS considers and analyzes the environmental impact of various leasing alternatives, including the
areas to offer for sale, and the indirect impacts that could result, in consideration of the hypothetical
development scenario. All action alternatives were designed to meet Section 20001 of PL 115-97 and to
account for all purposes of the Arctic Refuge. The alternatives analyze various terms and conditions (i.e., lease
stipulations and ROPs) to be applied to leases and associated oil and gas activities, to properly balance oil and
gas development with protection of surface resources.

This Leasing EIS evaluates which lands to offer to lease and what terms and conditions to apply to those
leases; it does not in itself authorize on-the ground exploration or development. Future on-the-ground actions
requiring BLM approval, including potential exploration and development proposals, would require further
NEPA analysis based on the site-specific proposal. For example, before drilling on any lease, an operator
would be required to submit an application for permit to drill, which would require appropriate NEPA analysis
(as well as compliance with other applicable laws) before any drilling could be authorized. Potential applicants
would be subject to the terms of the lease; however, the BLM Authorized Officer may require additional site-
specific terms and conditions before authorizing any oil and gas activity based on the project level NEPA
analysis.

1.3  DECISIONS TO BE MADE

The BLM’s decisions will include which tracts of land will be offered for lease and the terms and conditions
to be applied to such leases and subsequent authorizations for oil and gas activities. The decisions evaluated
in this Leasing EIS and its ROD would not authorize any on-the-ground activity associated with the
exploration or development of oil and gas resources in the Coastal Plain.

The USFWS continues to manage all federal lands in the Arctic Refuge Coastal Plain, including both potential
leased and unleased areas; however, the BLM manages all aspects of the oil and gas program, including the
issuance and administration of oil and gas leases, and permitting of all oil and gas activities. Although the
BLM intends to consult with the USFWS, as noted in Table 2-3 (footnote 1) when making oil and gas program
decisions, Section 20001(a)(2) and (b)(2)(A) of PL 115-97 assigns the BLM the sole responsibility for making
such decisions.

1.4 PROGRAM AREA
The USFWS is the predominant land manager in the program area. Other lands in the Coastal Plain include
Alaska Native lands conveyed pursuant to ANCSA and Native allotments (see Table 1-1).

Table 1-1
Land Administration Included in PL 115-97 Coastal Plain
Subject to th_e BLM’s O!I and Gas Acres Outside the_ BLM’s Oll_and Gas Acres
Leasing Authority Leasing Authority

USFWS-managed lands, including 1,562,600 Native-conveyed 24,400

submerged lands

Native allotment 900 Native-selected 4,400

Total 1,563,500 Total 28,800
Source: BLM GIS 2018
Note: Acreages are rounded to nearest 100.
1-2 Coastal Plain Oil and Gas Leasing Program
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The Coastal Plain program area was previously referred to as the 1002 Area. The program area includes all
Federal lands and waters comprising the approximately 1,563,500 acres of the Coastal Plain within the 19.3
million-acre Arctic Refuge (Map 1-1 in Appendix A). The program area excludes a northern coastal portion
of Air Force-administered lands near Kaktovik. As subsurface mineral interest owner, the BLM may lease
subsurface of allotment; however, allotment holders retain ownership of the surface. Lands outside the BLM’s
oil and gas leasing authority are those lands excluded from the definition of the Coastal Plain in PL 115-97,
Native conveyed lands, and Native selected lands.

As acknowledged by PL 115-97, in Map Plates 1 and 2, State selection rights to approximately 20,000 acres
in the northwest portion of the Coastal Plain are the subject of administrative appeals brought by the State of
Alaska, pending before the Interior Board of Land Appeals (IBLA 2016-109 and IBLA 2017-55). The US
currently owns this land and must manage it under PL 115-97.

The USFWS would continue management of Arctic Refuge lands under the guidance of its current CCP
(USFWS 2015a) and any amendments thereto. The BLM does not have authority to enter into cooperative
agreements for co-management of surface resources in the Arctic Refuge, because they are not BLM public
lands under FLPMA Section 307(b).

1.5 SCOPING AND ISSUES

The BLM conducted formal scoping for the Leasing EIS following publication of a Notice of Intent in the
Federal Register on April 20, 2018. In May and June 2018, the BLM held scoping meetings in Alaska, in
Anchorage, Arctic Village, Fairbanks, Kaktovik, Utgiagvik, and Venetie, and also in Washington, DC. Oral
comments were captured by a court reporter at all meetings. The BLM formally accepted scoping comments
through June 15, 2018. For more information on the scoping process, see the final scoping report on the
BLM'’s project website: https://goo.gl/HVo5M;.

The following summaries highlight a few of the issues identified during scoping and addressed in this Leasing
EIS. The full list of summaries is available in the final scoping report.

e Fish and wildlife—Commenters stated concerns about impacts on fish and wildlife, including
caribou and other large terrestrial mammals, marine mammals, migratory birds, and fish and other
aquatic species. Potential impacts on the PCH were of particular concern. Commenters requested that
the EIS evaluate the use and importance of the program area to herd movement during different life
stages and seasons and how the proposed program might affect calving grounds, insect relief areas,
and migration routes.

e Special status species—Commenters noted that the proposed program could reduce and fragment
available terrestrial denning habitat for the Southern Beaufort Sea (SBS) subpopulation of polar bear,
which is listed as threatened under the ESA. Commenters requested that the BLM analyze impacts
on all special status species, including marine mammals, such as ringed seals, bearded seals, and
bowhead whales.

¢ Oil and gas—Commenters requested that the EIS analysis consider direct, indirect, and cumulative
impacts of all aspects of oil and gas exploration and development; examples given were access routes,
support facilities, and other infrastructure needed for exploration and development and their potential
future impacts.

e 2,000-acres of surface development—Commenters requested further definition of the 2,000-acres
of surface development limit, as described in Section 20001(c)(3) of PL 115-97, and asked for
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clarification on what types of surface disturbance would be included and how the 2,000-acre footprint
would be measured.

e Subsistence and sociocultural systems—Commenters noted that local tribes are culturally tied to
the Coastal Plain and the PCH and requested that the BLM analyze impacts on their traditional way
of life. They asked that the BLM consider the positive and negative economic changes to
communities, impacts on traditional subsistence-based economy, food scarcity, changes to access to
traditional subsistence use areas, and subsistence food resources.

Issues outside of the scope of the EIS were also identified during scoping, as follows:

o Comments advocating keeping the Coastal Plain closed to oil and gas leasing
e Comments about land management actions outside of the BLM’s jurisdiction

e Comments on issues that do not meet the stated purpose and need of the EIS, such as investing in
renewable energy alternatives instead of an oil and gas leasing program

1.6 EISPROCESS

The Leasing EIS process began with the notice of intent to prepare the EIS, followed by the formal scoping
period (see Section 1.5, Scoping and Issues). After the scoping period and after receiving additional input
from the public, the BLM consulted with the cooperating agencies, tribes, and ANCSA corporations,
researched information on the resources and uses of the area, developed a range of reasonable management
alternatives, and analyzed the impacts of those alternatives. These analyses underwent review within the BLM
and among the cooperating agencies, resulting in the Draft EIS.

The EPA published the Notice of Availability of the Draft EIS in the Federal Register on December 28, 2018,
initiating a 45-day public comment period. The Draft EIS comment period was extended 30 days to March
13, 2019, for a total of 75 days. In February 2019, the BLM held public meetings to receive comments on the
Draft EIS in Anchorage, Arctic Village, Fairbanks, Fort Yukon, Kaktovik, Utgiagvik, Venetie, and
Washington, DC. On February 5, 2019, in conjunction with the Draft EIS public meeting, the BLM held a
subsistence hearing in the potentially affected community of Kaktovik, pursuant to Section 810(a) of
ANILCA. The BLM received written comments by mail, fax, email, online comment form via ePlanning, and
handwritten and verbal testimony at public meetings. Comments received covered a wide spectrum of
thoughts, opinions, ideas, and concerns. A total of 1,066,803 comment letter submissions were received; 3,709
of these were considered unigque submissions and 1,063,094 were part of form letter campaigns. Overall, more
than 4,000 substantive scoping comments were identified (see Appendix S). The BLM will not issue its
decision on the leasing program, called the ROD, until at least 30 days after the EPA publishes the Notice of
Availability of this Final EIS in the Federal Register.

1.7 COLLABORATION AND COORDINATION

1.7.1 Lead and Cooperating Agencies

The BLM is the lead agency for this EIS. Participating in the Leasing EIS as cooperating agencies are the
USFWS, EPA, State of Alaska, NSB, Native Village of Kaktovik, Native Village of Venetie Tribal
Government, Venetie Village Council, and Arctic Village Council. The BLM requested their participation
because of their expertise. Their participation does not constitute their approval of the analysis, conclusions,
or alternatives presented in this EIS; for these, the BLM is solely responsible. Cooperating agencies, including
the USFWS, assisted the BLM in developing alternatives, providing data, and reviewing and providing input
on the EIS. The list of preparers for the Leasing EIS is in Appendix C.
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1.7.2 Consultation with Tribes and ANCSA Corporations

The BLM, as the lead federal agency, consulted with federally recognized tribal governments during
preparation of this EIS and identified 16 tribes potentially affected by the leasing program. Consistent with
DOl policy on government-to-government consultation with tribes, the BLM first sent a letter of notification
and inquiry on March 2, 2018, to the Arctic Village Council, the Ifiupiat Community of the Arctic Slope, the
Native Village of Kaktovik, the Venetie Village Council, and the Native Village of Venetie Tribal
Government. In its letter, the BLM offered these entities the opportunity to participate in formal government-
to-government and National Historic Preservation Act Section 106 consultations, to participate as NEPA
cooperating agencies, or to simply receive information about the project.

The BLM sent a second invitation letter on April 23, 2018, to the following tribal entities: Beaver Village
Council, Birch Creek Tribal Council, Chalkyitsik Village Council, Gwitchyaa Zhee Gwich'in Tribal
Government (Fort Yukon), Nagsragmiut Tribal Council (Anaktuvuk Pass), Native Village of Barrow Ifiupiat
Traditional Government, Native Village of Nuigsut, and the Native Village of Stevens. The dates and locations
of government-to-government meetings that have taken place are provided in Appendix C. Discussions with
potentially affected tribal governments occurred throughout the EIS process.

The BLM also sent a letter of notification and inquiry on March 2, 2018, to ASRC and KIC, offering the
opportunity to participate in formal ANCSA corporation consultation. The BLM held consultations with both
ANCSA corporations, as well as Doyon, Limited, to discuss the EIS process (see Appendix C).

1.7.3 Coordination and Consultation with Local, State, and Federal Agencies

The BLM is consulting with the Alaska SHPO, in accordance with Section 106 of the NHPA, as the BLM
has a responsibility to take into account the effects of the proposed leasing program on historic properties,
which are properties listed in or eligible for listing in the NRHP. This is to determine how proposed activities
could affect cultural resources listed on or eligible for listing on the NRHP. Formal consultations with the
SHPO also may be required when individual projects are implemented. SHPO consultations for the leasing
program are ongoing and will be completed by the time the ROD is signed.

To comply with Section 7(a)(2) of the ESA, the BLM began consulting with the USFWS and NMFS early in
the EIS process. The USFWS and NMFS provided input on issues, data collection and review, and alternatives
development. The BLM has consulted with the USFWS and NMFS to identify ESA issues and to develop the
biological assessments.

1.8 REQUIREMENTS FOR FURTHER ANALYSIS

The decision on oil and gas leasing based on the analysis in this EIS will authorize multiple lease sales. The
first lease sale and subsequent sales might offer only a portion of the lands identified in the ROD as available,
making possible a phased approach to leasing and development. However, for impact analysis, this EIS
assumes that no fewer than 400,000 acres of land that BLM decides to make available for leasing would be
offered in each of the first two lease sales.

The timing of subsequent lease sales and the lands offered therein would depend in part on the response to the
first sale and the results of the exploration that follows. This EIS is intended to fulfill NEPA requirements for
lease sales conducted at least through December 2027 and potentially thereafter. Before it conducts the second
and each subsequent lease sale, the BLM will evaluate the adequacy of the EIS in light of new information
and circumstances to determine whether additional analysis is needed in order to comply with NEPA.
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Future on-the-ground actions requiring BLM approval, including potential exploration and development
proposals, would require further NEPA analysis based on the site-specific proposal. Potential applicants
would be subject to the terms of the lease; however, the BLM Authorized Officer may require additional site-
specific terms and conditions before authorizing any oil and gas activity based on the project level NEPA
analysis.

1.9 INTERNATIONAL AGREEMENTS, LAWS, REGULATIONS, AND PERMITS

In implementing the Coastal Plain Oil and Gas Leasing Program, the BLM would comply with applicable
international agreements, federal, state, and local laws, regulations, and executive orders (EOs). Secretarial
Order (SO) 3349, American Energy Independence, issued on March 29, 2017, directed the DOI, under EO
13783, Promoting Energy Independence and Economic Growth (March 28, 2017), to “review all existing
regulations, orders, guidance documents, policies, and any other similar actions that potentially burden the
development or utilization of domestically produced energy resources.” This SO can be viewed in its entirety
at https://elips.doi.gov/elips/0/doc/4512/Pagel.aspx. SO 3360, issued on December 22, 2017, rescinded
orders and guidance that were found to be inconsistent with SO 3349. The SO can be viewed in its entirety at
https://elips.doi.gov/elips/0/doc/4628/Pagel.aspx.

In 1973, the US signed the Agreement on the Conservation of Polar Bears (Range States Agreement). This is
an agreement between the governments of Canada, Denmark, Norway, the former Union of Soviet Socialist
Republics, and the US, recognizing the responsibilities of circumpolar countries for coordinating actions to
protect polar bears.

Additionally, signed in 1988 and reaffirmed in 2000 by the Inuvialuit Game Council and the NSB Fish and
Game Management Committee, the Ifiupiat-Inuvialuit Agreement on Polar Bear Management in the Southern
Beaufort Sea, is a user-to-user agreement on the conservation of polar bears specific to the Southern Beaufort
subpopulation.

In 1987, the US and Canadian governments signed the Agreement between the Government of the United
States of America and the Government of Canada on the Conservation of the Porcupine Caribou Herd. The
main objectives of the agreement are to conserve the herd and its habitat through international cooperation
and coordination. The goal is to minimize the risk of irreversible damage or long-term adverse effects,
including cumulative effects, as a result of use of caribou or their habitat. Further, it ensures opportunities for
customary and traditional uses of the PCH. The agreement set up the International Porcupine Caribou Board,
composed of delegated representatives from both countries, who give advice and recommendations to the
countries on the conservation and management of the herd.

The US, Canada, Mexico, Russia, and Japan have also signed treaties protecting birds that have been added
to the Migratory Bird Treaty Act. For a summary of applicable international agreements, federal, state, and
local laws, regulations, permits, and EQs, refer to Appendix D. The BLM will continue to consult with
regulatory agencies, as appropriate, during subsequent NEPA processes before oil and gas activities are
authorized, to ensure that all requirements are met.

1.9.1 2,000-Acre Facility Limit in the Tax Cuts and Jobs Act of 2017 (Public Law 115-97)
This section contains the BLM’s interpretation of Section 20001(c)(3) of PL 115-97, which states the
following:

SURFACE DEVELOPMENT—In administering this section, the Secretary shall authorize up to
2,000 surface acres of Federal land on the Coastal Plain to be covered by production and support

1-6 Coastal Plain Oil and Gas Leasing Program
Final Environmental Impact Statement


https://elips.doi.gov/elips/0/doc/4512/Page1.aspx
https://elips.doi.gov/elips/0/doc/4628/Page1.aspx

1. Introduction (International Agreements, Laws, Regulations, and Permits)

facilities (including airstrips and any area covered by gravel berms or piers for support of pipelines)
during the term of the leases under the oil and gas program under this section.

The BLM interprets this provision as limiting to 2,000 the total number of surface acres of all federal land
across the Coastal Plain, regardless of whether such land is leased, which may be covered by production and
support facilities at any given time. Under this interpretation, production and support facilities not authorized
by an oil and gas lease (e.g., off-lease pipelines or roads authorized by a right-of-way grant), would be counted
toward the 2,000-acre limit as would on-lease production and support facilities, and reclaimed acreage of
Federal land formerly containing production and support facilities would no longer count towards the 2,000-
acre limit. The limit does not apply to production and support facilities located on non-federal lands, including
Native allotments and land owned by ANCSA corporations.

The BLM interprets this limitation to generally refer to acres of land directly occupied by non-ephemeral
facilities (i.e., those that occupy the land for more than one winter season) that are primarily used for the
purpose of development, production, and transportation of oil and gas in and from the Coastal Plain. In
applying that standard, 1) “facility” is given its ordinary dictionary definition, which is something that is built,
installed, or established to serve a particular purpose; here, the development, production, and transportation
of oil and gas in and from the Coastal Plain; 2) the limitation does not apply to surface disturbance indirectly
related to or resulting from those facilities; and 3) the limitation applies only to those portions of oil and gas
facilities that touch the land; thus, the BLM interprets the types of “production and support” facilities that will
count toward the 2,000-acre limit as including any type of gravel or other fill constructed facility which
touches the land, to include:

e Gravel pads used for production or processing facilities (including wells), pump or compressor
stations, and lodging facilities for workers

o  Gravel airstrips or roads
e Any other area covered by gravel berms or piers for support of pipelines

Examples of types of facilities that would not count toward the 2,000-acre limit include the portion of facilities
that do not touch the land (e.g., elevated pipelines), and facilities constructed with snow or ice (e.g., snow
trails and ice roads/pads). In addition, the BLM interprets “production and support facilities” to include gravel
mines used to supply mineral materials for construction and maintenance of oil and gas facilities within the
Coastal Plain; specifically, the unreclaimed portions of land that have undergone excavation of mineral
materials or contain stockpiles of mined mineral materials. For purposes of impact analysis, the BLM employs
this interpretation as an assumption in each of the action alternatives analyzed in the EIS.

See Section S.1.2 of Appendix S for a detailed explanation of the basis for the foregoing interpretation. See
also Table S-1 of Appendix S, which includes the BLM’s response to public comments received on the
interpretation included in the Draft EIS.

1.10 ANILCA SECTION 810 EVALUATION

Section 810 of ANILCA focuses on issues related to the effects of proposed activities on subsistence use. An
ANILCA Section 810 notice and public hearing process is required if a proposed action may significantly
restrict subsistence uses and needs. A final evaluation and finding of effects on subsistence uses and needs
from actions that could be undertaken under the four alternatives considered in this EIS is provided in
Appendix E. The preliminary evaluation, published with the Draft EIS, found that the cumulative case
presented in the EIS met the “may significantly restrict” threshold for the community of Kaktovik; therefore,
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it made a positive finding pursuant to ANILCA Section 810. As a result, a public subsistence hearing was
held in the potentially affected community of Kaktovik on February 5, 2019 in conjunction with the Draft EIS
public meeting. The final evaluation made the same findings as the preliminary evaluation, concluding that
the cumulative case presented in the EIS met the “may significantly restrict” threshold for the community of
Kaktovik.

1.11 TRANSLATION

Using BLM funds provided through the Bureau of Indian Affairs, the Arctic Village Council translated and
distributed key sections of the Draft EIS into the Gwich'in language. The key sections were the Executive
Summary, Chapter 2: Alternatives, Chapter 3: Cultural Resources, Subsistence Uses and Resources, and
Appendix E: ANILCA Section 810 Preliminary Evaluation. In addition, translators were available in Arctic
Village, Venetie, Kaktovik, and Utgiagvik for public testimony during the scoping and Draft EIS public
meetings.

This Final EIS may be translated into a language other than English to facilitate public participation in the
decision process. The English-language version has been prepared by the BLM and is the official version of
the document for all purposes. Any translated version of this document has been prepared for the convenience
of non-English-speaking members of the public. In the event of any discrepancy, the English-language version
controls.
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Chapter 2. Alternatives

2.1 INTRODUCTION

The alternatives presented in this chapter address the public’s concerns, including those comments expressed
during the formal scoping period and Draft EIS comment period, as well as those raised through consultation
with tribes, Native corporations, and cooperating agencies. The range of alternatives presented in this chapter
was developed by the BLM’s Alaska State Office, in coordination with the cooperating agencies. The
alternatives respond to the purpose and need for action, including the legislative requirement to establish and
administer a competitive oil and gas program in the Coastal Plain in the Arctic Refuge.

The alternatives have benefitted from the insights and expertise of the cooperating agencies, though those
agencies are not responsible for the range of alternatives examined in this Leasing EIS (see Section 1.7.1,
Lead and Cooperating Agencies, for a list of the cooperating agencies). The BLM as the lead agency is solely
responsible for the alternatives in this Leasing EIS.

The action alternatives (Alternatives B, C, and D) described in Section 2.2, Description of the Alternatives,
include a mix of lease stipulations and ROPs that contain measures to avoid or mitigate surface damage and
minimize ecological disturbance throughout the program area. Alternative B is BLM’s preferred alternative.
However, in its ROD, BLM may select another alternative or make adjustments to aspects of Alternative B
or another alternative that are within the spectrum of alternatives analyzed in this EIS.

The BLM is analyzing this range of alternatives to ensure that a wide range of management options are
considered, consistent with applicable law and the purposes of the Arctic Refuge, and to address public
suggestions and agency concerns to protect resources. Any decision that the BLM makes following the
analysis in this Leasing EIS must be consistent with PL 115-97 and take into consideration the Refuge
purposes set out in Section 303(2)(B) of ANILCA, as amended by Section 20001 of PL 115-97. Decisions
must also conform to other applicable laws and regulations.

2.2  DESCRIPTION OF THE ALTERNATIVES

Table 2-1 highlights the key differences among alternatives relative to areas available for leasing and lease
stipulations. Table 2-2 provides the acreages attributed to each stipulation proposed in the alternatives.
Alternative D contains two sub-alternatives, Alternatives D1 and D2, which use different approaches to
mitigate impacts on resources through lease stipulations. Therefore, acreages associated with Alternatives D1
and D2 may be different even though the stipulation for a given resource is the same. Table 2-3 is a complete
description of all decisions proposed for each alternative.

Table 2-1
Quantitative Summary of Lease Stipulations by Alternative

Lease Availability/Stipulations (acres) B C D1 D2

Not offered for lease sale 0 0 526,300 763,500
Available for lease sale, subject to NSO 359,400 932,500 708,600 505,800
Available for lease sale, subject to CSU 0 0 123,900 105,200
Available for lease sale, subject to TLs 585,400 317,100 0 189,000
Subject to only standard terms and conditions 618,700 313,900 204,700 0
Total available for lease sale 1,563,500 1,563,500 1,037,200 800,000

Source: BLM GIS 2018
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Table 2-2
Quantitative Comparison of Individual Lease Stipulations by Alternative

Lease Availability/Stipulations (acres) B C D1 D2
1—Rivers and Streams (NSO) 290,400 389,000 347,800 278,500
2—Canning River Delta and Lakes (NSO) 0 0 68,000 68,000
3—Springs/Aufeis (not offered for sale) 0 0 93,100 127,000
3—Springs/Aufeis (NSO) 0 0 63,500 63,500
4—Nearshore Marine, Lagoon, and Barrier Islands 72,400 72,400 72,200 59,000
NSO
(5—Cgastal Polar Bear Denning River Habitat 0 0 105,400 90,600
(NSO)
6—Caribou Summer Habitat (TL) 0 0 0 799,900
7—Porcupine Caribou Herd Calving Area (not 0 0 476,600 645,800
offered for sale)
7—Porcupine Caribou Herd Calving Area (NSO) 0 606,200 196,700 82,800
7—Porcupine Caribou Herd Calving Area (TL) 721,200 115,000 0 0
8—Porcupine Caribou Herd Post-Calving Area (not 0 0 0 67,500
offered for sale)
8—Porcupine Caribou Herd Post-Calving Area 0 0 264,300 196,800
(controlled surface use)
8—Porcupine Caribou Herd Post-Calving Area 0 985,700 0 0
TL
g—)CoastaI Area (NSO) 0 145,100 197,000 148,400
10—Wilderness Boundary (not offered for sale) 0 0 0 70,000
10—Wilderness Boundary (NSO) 0 0 96,600 49,100

Source: BLM GIS 2018

2.2.1 Alternative A—No Action Alternative

Under Alternative A, the No Action Alternative, no federal minerals in the Coastal Plain would be offered for
future oil and gas lease sales after the ROD for this EIS has been signed. Alternative A would not comply
with the directive under PL 115-97 to establish and administer a competitive oil and gas program for leasing,
developing, producing, and transporting oil and gas in and from the Coastal Plain in the Arctic Refuge. It also
would not meet the purpose of the Arctic Refuge to provide for an oil and gas program on the Coastal Plain,
set out in Section 303(2)(B)(v) of ANILCA. Under this alternative, current management actions would be
maintained, and resource trends are expected to continue, as described in the Arctic Refuge Revised CCP
(USFWS 2015a).

Alternative A would not meet the purpose and need of the action, which is the BLM’s implementation of PL
115-97, including the requirement to hold multiple lease sales and to permit associated post-lease oil and gas
activities; however, Alternative A is being carried forward for analysis to provide a baseline for comparing
impacts under the action alternatives, as required by the CEQ NEPA regulations.

2.2.2 Alternative B (Preferred Alternative)

Alternative B is the BLM’s preferred alternative; the Draft EIS did not identify a preferred alternative.
Although Alternative B offers the opportunity to lease the entire program area and there would be the fewest
acres with NSO stipulations, it nevertheless provides substantial protections in the form of NSO and other
lease stipulations as well as ROPs that would apply to post-lease oil and gas activities to reduce potential
impacts. Areas of the Coastal Plain that are available for lease sale and applicable stipulations under
Alternative B are shown in Map 2-1, Alternative B, and Map 2-2, Alternative B, Lease Stipulations.
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2.2.3 Alternative C

The entire program area could also be offered for lease sale under Alternative C; however, a large portion of
the program area would be subject to NSO. The BLM would rely on the same ROPs as under Alternative B
to reduce potential impacts from post-lease oil and gas activities. Areas of the Coastal Plain that are available
for lease sale and applicable stipulations under Alternative C are shown in Map 2-3, Alternative C, and Map
2-4, Alternative C, Lease Stipulations.

2.2.4 Alternative D

Under Alternative D, portions of the Coastal Plain would not be offered for lease sale. In addition, a large
portion of the remaining area would be subject to NSO. In some instances, more prescriptive ROPs are
analyzed under Alternative D than under Alternatives B and C.

Alternative D contains two sub-alternatives, Alternatives D1 and D2, which use different approaches to
mitigate impacts on resources through lease stipulations. Areas of the Coastal Plain that are available for lease
sale and applicable stipulations under Alternative D1 are shown in Map 2-5, Alternative D1, and Map 2-6,
Alternative D1, Lease Stipulations. Alternative D2 lands available for lease sale and applicable stipulations
are shown in Map 2-7, Alternative D2, and Map 2-8, Alternative D2, Lease Stipulations. Based on public
comments received on the Draft EIS, the amount of land available for leasing under Alternative D2 has been
reduced from 1,037,200 to 800,000 acres. The revision prioritizes high potential areas available for lease,
while providing additional consideration for caribou calving and post-calving habitat (areas along the coast
of Camden Bay and east of the mouth of the Niguanak River), expansion of existing buffers, and expansion
of lands adjacent to springs and aufeis habitats. Alternative D2 reflects the total minimum acreage PL 115-97
requires to be offered in two mandated lease sales.

2.2.5 Lease Stipulations and Required Operating Procedures

Protective measures in Alternatives B, C, and D are of two types: lease stipulations and ROPs (see Table 2-
3, below).

Lease Stipulations

Appropriate stipulations are attached to the lease when the BLM issues it. As part of a lease contract,
stipulations are specific to the lease. All oil and gas activity permits issued to a lessee must comply with the
lease stipulations appropriate to the activity under review, such as exploratory drilling or production pad
construction.

A stipulation included in an oil and gas lease could be subject to a waiver, exception, or modification, as
appropriate. The objective of a stipulation must be met before a waiver, exception, or modification would be
granted. Waivers, exceptions, and modifications are:

e A waiver—A permanent exemption to a stipulation on a lease

e An exception—A one-time exemption to a lease stipulation, determined on a case-by-case basis

e A modification—A change attached to a lease stipulation, either temporarily or for the life of the lease
The BLM Authorized Officer may authorize a modification to a lease stipulation only if the officer determines

that the factors leading to the stipulation have changed sufficiently to make the stipulation no longer justified;
the proposed operation would still have to meet the objective stated for the stipulation.

While the BLM may grant a waiver, exception, or modification of a stipulation through the permitting process,
it may also impose additional requirements through permitting terms and conditions to meet the objectives of
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2. Alternatives (Description of the Alternatives)

any stipulation. This would be the case if the BLM Authorized Officer considers that such requirements are
warranted to protect the land and resources, in accordance with the BLM’s responsibility under relevant laws
and regulations. Note that PL 115-97 requires that the BLM authorize rights-of-way (ROWSs) for essential
roads and pipeline crossings, and other necessary access, even in areas closed to leasing or with a NSO.

Required Operating Procedures

The ROPs under Alternatives B, C, and D describe the protective measures that the BLM would impose on
applicants during the permitting process. Together with the lease stipulations, the ROPs also provide a basis
for analyzing the potential impacts of the alternatives in this Leasing EIS. Similar to stipulations, the objective
of a ROP must be met in order for exceptions, modifications, or waivers to be granted.

Any applicant requesting authorization for an activity from the BLM will have to address the applicable ROPs
in one of the following ways:

o Before submitting the application (e.g., performing and documenting subsistence consultation or
surveys)

e As part of the application proposal (e.g., including in the proposal statements that the applicant will
meet the objective of the ROP and how the applicant intends to achieve that objective)

e Asaterm imposed by the BLM in a permit or right-of-way authorization

At the permitting stage, the BLM Authorized Officer would not include those ROPs that, because of their
location or other inapplicability, are not relevant to a specific land use authorization application. Note also
that at the permitting stage, the BLM Authorized Officer may establish additional requirements as warranted
to protect the land, resources, and uses in accordance with the BLM’s responsibilities under relevant laws and
regulations.
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Table 2-3

Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative!

Alternative B (Preferred Alternative)
LEASE STIPULATIONS

Alternative C

PROTECTIONS THAT APPLY IN SELECT BIOLOGICALLY SENSITIVE AREAS

Alternative D

Lease Stipulation 1—Rivers and Streams
(Map 2-2)

Objective: Minimize the disruption of natural flow
patterns and changes to water quality; the
disruption of natural functions resulting from the
loss or change to vegetative and physical
characteristics of floodplain and riparian areas,
springs, and aufeis; the loss of spawning, rearing,
or overwintering fish habitat; the loss of cultural
and paleontological resources; the loss of raptor
habitat; impacts on subsistence cabins and
campsites; and the disruption of subsistence
activities.

Requirement/Standard: (NSO) Permanent oil and
gas facilities, including gravel pads, roads,
airstrips, and pipelines, are prohibited in the
streambed and within the described setback
distances outlined below, from the southern

For streams that are entirely in the Coastal Plain,
the setback extends to the head of the stream, as
identified in the National Hydrography Dataset.
Essential pipelines and road crossings would be
permitted through setback areas in accordance
with Section 20001(c)(2) of PL 115-97, which
requires issuance of rights-of-way or easements
across the Coastal Plain, including access to
private land used in support of the federal oil and
gas leasing program, for the exploration,
development, production, or transportation

boundary of the Coastal Plain to the stream mouth.

Lease Stipulation 1—Rivers and Streams
(Map 2-4)

Objective: Same as Alternative B.

Requirement/Standard: (NSO) Same NSO

requirements and setback distances as described

under Alternative B; the setback distances for the

following rivers have changed under Alternative C:

a. Canning River: from the western boundary of
the Coastal Plain to 2 miles east of the eastern
edge of the active floodplain

b. Hulahula River: 2 miles in all directions from the
active floodplain

c. Okpilak River: 2 miles from the banks’ ordinary
high-water mark

Lease Stipulation 1—Rivers and Streams
(Map 2-6 and Map 2-8)

Objective: Minimize the disruption of natural flow
patterns and changes to water quality; the disruption
of natural functions from the loss or change to
vegetative and physical characteristics of floodplain
and riparian areas, springs, and aufeis; the loss of
spawning, rearing, or overwintering habitat for fish;
the loss of cultural and paleontological resources;
the loss of raptor habitat; impacts on subsistence
cabins and campsites; the disruption of subsistence
activities; impacts on hunting and recreation; and
impacts on scenic and other resource values.
Protect the water quality, quantity, and diversity of
fish and wildlife habitats and populations associated
with springs and aufeis across the Coastal Plain.

Requirement/Standard: (NSO) Same NSO
requirements as Alternative B. River setback
distances under Alternative D are the following:

a. Canning River: From the western boundary of
the Coastal Plain to 3 miles east of the eastern
edge of the active floodplain

b. Hulahula River: 4 miles in all directions from the
active floodplain

c. Aichilik River: 3 miles from the eastern edge of
the Coastal Plain boundary

d. Okpilak River: 3 miles from the banks’ ordinary
high-water mark

While the language in Table 2-3 refers only to the BLM or its Authorized Officer, it is understood that all activities, including plan development, study

development, and consideration of exceptions, modifications, or waivers would include appropriate coordination with the USFWS as the surface management
agency, and, if necessary, consultation under the ESA. In addition, the BLM would coordinate with other appropriate federal, state, and NSB agencies, tribes,
ANCSA corporations, and other Native organizations as appropriate.
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative)

Alternative C

Alternative D

necessary to carry out Section 20001. Gravel

mines could be permitted in setback

areas. Setbacks may not be practical in river

deltas; in these situations, an exception may be

granted by the Authorized Officer if the operator
can demonstrate: (1) there are no practical

alternatives to locating facilities in these areas; (2)

the proposed actions would maintain or enhance

resource functions; and (3) permanent facilities are
designed to withstand a 100-year flood.

a. Canning River: from the western boundary of
the Coastal Plain to 1 mile east of the eastern
edge of the active floodplain

b. Hulahula River: 1 mile in all directions from the
active floodplain

c. Aichilik River: 1 mile from the eastern edge of
the Coastal Plain boundary

d. Okpilak River: 1 mile from the banks’ ordinary
high-water mark

e. Jago River: 1 mile from the banks’ ordinary
high-water mark

f. The following rivers and creeks will have a 0.5-
mile setback from the banks’ ordinary high-
water mark:

i. Sadlerochit River
ii. Tamayariak River
iii. Okerokovik River
iv. Katakturuk River
v. Marsh Creek

(see above)

e. The following rivers would have a 1-mile setback
from the banks’ ordinary high-water mark:
i. Sadlerochit River
ii. Jago River
f. The following rivers and creeks would have a
0.5-mile setback from the banks’ ordinary high-
water mark:
i. Tamayariak River
ii. Katakturuk River
ii. Nularvik River
iv. Okerokovik River
v. Niguanak River
vi. Sikrelurak River
vii. Angun River
viii. Kogotpak River
Marsh Creek
X. Carter Creek
Xi. ltkilyariak Creek

?_<.

Lease Stipulation 2—Canning River Delta and Lakes

Objective: Protect and minimize adverse effects on the water quality, quantity, and diversity of fish and
wildlife habitats and populations, subsistence resources, and cultural resources; protect and minimize the
disruption of natural flow patterns and changes to water quality, the disruption of natural functions
resulting from the loss or change to vegetation and physical characteristics of floodplain and riparian
areas; the loss of passage, spawning, rearing, or overwintering habitat for fish; the loss of cultural and
paleontological resources; and adverse effects to migratory birds.

Requirement/Standard: See ROP 9 for additional requirements/standards

Lease Stipulation 2—Canning River Delta and
Lakes (Map 2-6 and Map 2-8)

Objective: Same as Alternatives B and C.

Requirement/Standard: (NSO) Permanent oil and
gas facilities, including gravel pads, roads, airstrips,
and pipelines, are prohibited within 0.5 miles of the
ordinary high-water mark of any waterbody? in
Townships 8 and 9, north of the Canning and

2For the purposes of this document, waterbody is defined as any feature included in the National Hydrography Dataset. This is a feature-based database that
interconnects and uniquely identifies the stream segments or reaches that make up the nation's surface water drainage system.
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative) Alternative C

Alternative D

(see above)

Tamyariak watersheds. Essential pipelines, road
crossings, gravel mines, and other permanent
facilities may be considered through the permitting
process in these areas where the
lessee/operator/contractor can demonstrate on a
site-specific basis that impacts would be minimal.

Lease Stipulation 3—Springs/Aufeis

Objective: Protect the water quality, quantity, and diversity of fish and wildlife habitats and populations
associated with springs and aufeis across the Coastal Plain. River systems with springs provide year-
round habitat and host the most diverse and largest populations of fish, aquatic invertebrates, and wildlife;
they are associated with major subsistence activity and cultural resources. An aufeis is a unique feature
associated with perennial springs. It helps sustain river flow during summer and provides insect relief for
caribou. Because the subsurface flow paths to perennial springs are unknown and could be disturbed by
drilling, use buffer areas around the major perennial springs that support fish populations in which no
leasing is permitted.

Requirement/Standard:

a. Before drilling, the lessee/operator/permittee would conduct studies to ensure drilling would not disrupt
flow to or from the perennial springs and waste injection wells will not contaminate any perennial
springs. Study plans would be developed in consultation with the BLM, USFWS, and other agencies,
as appropriate.

See Lease Stipulation 1 for additional requirements/standards.

ALTERNATIVE D1

Lease Stipulation 3—
Springs/Aufeis (Map 2-
6)

Objective: Same as
Alternatives B and C.
This spring supports an
isolated, dwarf
population of Dolly
Varden, unique plant
and invertebrate
communities, and an
extensive aufeis field
that persists through
much of the summer,
providing insect relief
habitat for caribou. The
Fish Hole 1 spring
provides overwintering
habitat for arctic grayling
and a large population
of anadromous Dolly
Varden. Residents of
Kaktovik routinely
harvest Dolly Varden in
Fish Hole 1 during
winter. The spring
produces an extensive
aufeis field that persists
through much of the
summer. The Canning
River is the largest river
crossing the Coastal

ALTERNATIVE D2

Lease Stipulation 3—
Springs/Aufeis (Map 2-
8)

Objective: Same as
Alternative D1

Requirement/Standard:
Same as Alternatives B
and C. Aufeis areas
listed in Alternative D1,
but over a larger area,
would not be offered for
lease sale.
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative) Alternative C Alternative D

(see above) Plain. It has several (see above)
perennial springs
originating upstream of
the Coastal Plain that
provide steady flow
under ice across the
Coastal Plain. The river
supports several fish
species, including arctic
grayling and a large
population of
anadromous Dolly
Varden. Aufeis fills the
river corridor across the
Coastal Plain and
extends well into the
delta, providing insect
relief to caribou during
the early summer.

Requirement/Standard:
Same as Alternatives B
and C, with the addition
of the following areas
identified that would not
be offered for lease sale
or identified as NSO:

a. No leasing and no
new non-
subsistence
infrastructure would
be permitted within 3
miles adjacent to or
above Sadlerochit
Spring (04NO31E)
nor within a 1-mile
buffer below the
spring to where it
enters the
Sadlerochit River
and along the aufeis
formation (04NO31E
and 05NO31E).
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative)

Alternative C

Alternative D

(see above)

b.

C.

No leasing would be
permitted within 3
miles adjacent to or
above the perennial
spring at Fish Hole 1
on the Hulahula
River (05NO32E).
Further, no new non-
subsistence
infrastructure would
be permitted within 4
miles of the
perennial spring at
Fish Hole 1 on the
Hulahula River
(O5NO32E), per
Lease Stipulation
1, nor within 1 mile
of the aufeis field
(O5N032E and
06NO32E).

No leasing would be
permitted within 3
miles adjacent to or
above the perennial
Tamayariak Spring,
and no new non-
subsistence
infrastructure would
be permitted within 1
mile of the
associated aufeis
field (07NO26E).

No leasing would be
permitted within 3
miles adjacent to or
above the perennial
Okerokavik Spring
(04ANO36E), and no
new non-
subsistence
infrastructure would

(see above)
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative) Alternative C

Alternative D

(see above)

be permitted within 1 (see above)
mile of the
associated aufeis
field in the Jago
River drainage
(O5N035E and
05NO36E).

d. NSO from the
western boundary of
the Coastal Plain to
3 miles east of the
eastern edge of the
active floodplain.

Lease Stipulation 4—Nearshore marine, lagoon, and barrier island habitats of the Southern
Beaufort Sea within the boundary of the Arctic Refuge (Map 2-2 and Map 2-4)

Objective: Protect fish and wildlife habitat, including that for waterfowl and shorebirds, caribou insect relief,
marine mammals, and polar bear summer and winter coastal habitat; preserve air and water quality; and
minimize impacts on subsistence activities, recreation, historic travel routes, and cultural resources in the
nearshore marine area.

Requirement/Standard: (NSO) Exploratory well drill pads, production well drill pads, or a CPF for oil or gas
would not be permitted in nearshore marine waters, lagoons, or barrier islands within the boundaries of
the Coastal Plain.

a. The BLM Authorized Officer may approve infrastructure for oil and gas activities necessary to be
located in these critical and sensitive habitats, such as barge landing, docks, spill response staging
and storage areas, and pipelines.

b. Before conducting open water activities, the lessee/operator/contractor would consult with the Alaska
Eskimo Whaling Commission, the NSB, and local whaling captains’ associations to minimize impacts
on subsistence whaling and other subsistence activities of the communities of the North Slope. In a
case in which the BLM authorizes permanent oil and gas infrastructure in the nearshore marine area,
the lessee/operator/contractor would develop and implement an impact and conflict avoidance and
monitoring plan. This would be used to assess, minimize, and mitigate the effects of the infrastructure
and its use on these nearshore marine area habitats and their use by wildlife and people, including the
following:

i. Design and construct facilities to minimize impacts on subsistence uses, travel corridors, and
seasonally concentrated fish and wildlife resources.

ii. Daily operations, including use of support vehicles, watercraft, and aircraft, alone or in
combination with other past, present, and reasonably foreseeable activities, would be conducted
to minimize impacts on subsistence and other public uses, travel corridors, and seasonally
concentrated fish and wildlife resources.

iii. The location of oil and gas facilities, including artificial islands, platforms, associated pipelines,
ice or other roads, and bridges or causeways, would be sited and constructed to not pose a

Lease Stipulation 4—Nearshore marine, lagoon,
and barrier island habitats of the Southern
Beaufort Sea within the boundary of the Arctic
Refuge (Map 2-6 and Map 2-8)

Objective: Same as Alternatives B and C.

Requirement/Standard: (NSO) Same as Alternatives

B and C, with the following additional requirements:

a. The BLM Authorized Officer may approve
infrastructure necessary for oil and gas activities
in these critical and sensitive habitats, such as
barge landing, docks, spill response staging and
storage areas, and pipelines. Approval would be
on a case-by-case basis, in consultation with the
USFWS or NMFS or both, as appropriate.

b. All lessees/operators/contractors involved in
authorized activities in nearshore marine waters
must coordinate construction and use
infrastructure with all other prospective Arctic
Refuge users or user groups, which may be
accomplished through public notice and
coordination with users in affected communities.
Before conducting open water activities, the
lessee/operator/contractor would consult with
the Alaska Eskimo Whaling Commission, the
NSB, and local whaling captains’ associations to
minimize impacts on subsistence whaling and
other subsistence activities of the communities
of the North Slope.
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative) Alternative C

Alternative D

hazard to public navigation, using traditional high-use subsistence-related travel routes into and
through the major coastal lagoons and bays, as identified by the community of Kaktovik and the
NSB.

iv. Operators would be responsible for developing comprehensive prevention and response plans,
including Oil Discharge Prevention and Contingency Plans and Spill Prevention, Control, and
Countermeasure plans and maintain adequate oil spill response capability to effectively respond
during periods of ice, broken ice, or open water, based on the statutes, regulations, and
guidelines of the USFWS, EPA, Alaska Department of Environmental Conservation (ADEC), and
the Bureau of Safety and Environmental Enforcement (BSEE), as well as ROPs, stipulations, and
policy guidelines of the BLM.

(TL) Oil and gas exploration operations, such as
drilling, seismic exploration, and testing, are not
allowed on the major nearshore marine waters,
lagoons, barrier islands, and coastal islands
between May 15 and November 1 or when sea ice
edge (as defined by Fetterer et al. 2017) is 10 miles
distant or greater from the coast each season,
whichever is later. Requests for approval of any
activities must be submitted in advance and must be
accompanied by evidence and documentation that
demonstrates to the satisfaction of the BLM
Authorized Officer that the actions or activities meet
all the following criteria:

a. Exploration would not unreasonably conflict with
subsistence uses or significantly affect
seasonally concentrated fish and wildlife
resources. The location of exploration and
related activities would be sited to not pose a
hazard to navigation by the public using high-
use, subsistence-related travel routes into and
through the nearshore marine waters, as
identified by the NSB and the Native Village of
Kaktovik, recognizing that marine and nearshore
travel routes change over time and are subject
to shifting environmental conditions.

Lease Stipulation 5—Coastal Polar Bear Denning River Habitat

Objective: Minimize disturbance to denning polar bears, and disturbance or alteration of key river and
creek maternal denning habitat areas.

Requirement/Standard: Comply with ESA and Marine Mammal Protection Act (MMPA) requirements.

Lease Stipulation 5—Coastal Polar Bear
Denning River Habitat (Map 2-6 and Map 2-8)

Objective: Same as Alternatives B and C.

Requirement/Standard: The following

requirements/standards apply from the coastline to

5 miles inland within the program area boundary.

a. (NSO) From the coastline to 5 miles inland, no
permanent oil and gas infrastructure would be
within 1 mile of potential polar bear denning
habitat on the Niguanak River, Katakturuk River,
Marsh Creek, Carter Creek, and Sadlerochit
River, and all associated tributaries as defined
by Durner et al. (2006), unless the BLM
Authorized Officer approves alternative
protective measures.
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative) Alternative C

Alternative D

(see above)

b. (TL) From the coastline to 5 miles inland,
between October 30 and April 15 of any year,
the lessee/operator/contractor would not
conduct oil and gas activities within 1 mile of
potential polar bear denning habitat on the
Niguanak River, Katakturuk River, Marsh Creek,
Carter Creek, and Sadlerochit River, and all
associated tributaries as defined by Durner et al.
(2006), unless the BLM Authorized Officer
approves alternative protective measures.

Lease Stipulation 6—Caribou Summer Habitat

Note: All lands in the Arctic Refuge Coastal Plain are recognized as habitat of the PCH and CAH and
would be managed to allow for unhindered movement of caribou through the area.

Objective: Minimize disturbance and hindrance of caribou or alteration of caribou movements.

Requirement/Standard: See ROP 23.

Lease Stipulation 6—Caribou Summer Habitat

(Map 2-8)

Note: Same as Alternatives B and C.

Objective: Same as Alternatives B and C.

ALTERNATIVE D1

Requirement/Standard:

ALTERNATIVE D2

Requirement/Standard:

Same as Alternatives B
and C.

Same as Alternatives B
and C, with the
following additional
requirement:

(TL) Construction
activities using heavy
equipment, excluding
drilling from existing
production pads, would
be suspended from no
later than May 20
through no earlier than
July 20, unless
approved by the BLM
Authorized Officer, in
consultation with the
appropriate federal,
state, and NSB
regulatory and resource
agencies. The intent of
this requirement and
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative)

Alternative C

Alternative D

(see above)

(see above)

allowance for deviation
is to restrict activities
that would disturb
caribou during calving
and insect-relief periods
but allow for activity if
caribou are unlikely to
be disturbed in
significant numbers. If
caribou arrive on the
Coastal Plain before
May 20, or if they
remain in the area past
July 20 in significant
numbers (greater than
approximately 10
percent of the estimated
calving cow population
or 1,000 during insect-
relief periods),
construction activities
using heavy equipment
would be suspended.
The lessee would
submit with the
development proposal a
stop work plan that
considers this, and any
other mitigation related
to caribou early arrival
or late departure.

Major equipment,
materials, and supplies
to be used at oil and
gas work sites would be
stockpiled before or
after the period of May
20 through July 20 to
minimize road traffic.
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative)

Alternative C

Alternative D

Lease Stipulation 7—Porcupine Caribou
Primary Calving Habitat Area (Map 2-2)

Note: PCH primary calving habitat area was
defined as the area used for calving (based on
annual 95 percent contours calculated using kernel
density estimation of parturient female caribou
locations May 26-June 10) during more than 40
percent of the years surveyed.

Objective: Minimize disturbance and hindrance of
caribou or alteration of their movements in the
south-southeast portion of the Coastal Plain, which
has been identified as important caribou habitat
during calving.

Requirement/Standard: (TL) Construction activities
using heavy equipment, excluding drilling from
existing production pads, would be suspended in
the PCH primary calving habitat area from May 20
through June 20. These areas encompass
approximately 721,200 acres. If caribou arrive on
the Coastal Plain before May 20, construction
activities using heavy equipment would be
suspended. The lessee shall submit with the
development proposal a stop work plan that
considers this, and any other mitigation related to
caribou early arrival. The intent of this latter
requirement is to provide flexibility to adapt to
changing climate conditions that may occur during
the life of fields in the region. The Authorized
Officer may waive this stipulation if the operator,
through coordination with appropriate federal,
state, and local regulatory agencies can
demonstrate calving is not occurring in the lease
area; or may grant an exception if the operator can
demonstrate their action would not hinder caribou
or alter their movements.

Lease Stipulation 7—Porcupine Caribou
Primary Calving Habitat Area (Map 2-4)

Note: Same as Alternative B.
Objective: Same as Alternative B.

Requirement/Standard:

a. (NSO) Approximately 606,200 acres of the PCH
primary calving habitat area may be offered for
lease but subject to NSO.

b. (TL) Approximately 115,000 acres may be
offered for lease but subject to the same TLs
under Alternative B.

ALTERNATIVE D1

Lease Stipulation 7—
Porcupine Caribou
Primary Calving
Habitat Area (Map 2-6)

Note: Same as
Alternative B.

Objective: Same as
Alternative B.

Requirement/Standard:

ALTERNATIVE D2

Lease Stipulation 7—
Porcupine Caribou
Primary Calving
Habitat Area (Map 2-8)

Note: Same as
Alternative B.

Objective: Same as
Alternative B.

Requirement/Standard:

a. (No leasing)
Approximately
476,600 acres of the
PCH primary calving
habitat area would
not be offered for
lease and would not
be available for
surface occupancy.

b. (NSO)
Approximately
196,700 acres may
be offered for lease
but subject to NSO.

a. (No leasing)
Approximately
645,800 acres of the
PCH primary calving
habitat area would
not be offered for
lease and would not
be available for
surface occupancy.

b. (NSO)
Approximately
82,800 acres may be
offered for lease but
subject to NSO.
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative)

Alternative C

Alternative D

a. The following ground and air traffic restrictions
would apply to permanent oil and gas-related
roads in the areas and time periods indicated:

i. Within the calving habitat area, from May
20 through June 20, traffic speed shall not
exceed 15 miles per hour when caribou are
within 0.5 mile of the road. Additional
strategies may include limiting trips and
using convoys and different vehicle types,
to the extent practicable. The lessee shall
submit with the development proposal a
vehicle use plan that considers these and
any other mitigation. The plan shall include
a vehicle-use monitoring plan. The BLM
Authorized Officer would require
adjustments if resulting disturbance is
determined to be unacceptable.

a. Major equipment, materials, and
supplies to be used at oil and gas
work sites in the calving habitat area
should be stockpiled prior to the
period of May 20 through June 20 to
minimize road traffic during that
period.

ii. Operators of aircraft used for permitted
activities would maintain an altitude of at
least 1,500 feet above ground level (except
for takeoffs and landings) over caribou
calving range, unless doing so would
endanger human life or violate safe flying
practices. See Required Operating
Procedure 34 for additional conditions.

(see above)

(see above) (see above)

Lease Stipulation 8—Porcupine Caribou Post-
Calving Habitat Area

Note: The PCH post-calving area was defined as
the area used by female caribou (based on annual
95 percent contours calculated using kernel
density estimation of female caribou locations June
11-30) during more than 40 percent of the years
surveyed.

Lease Stipulation 8—Porcupine Caribou Post-
Calving Habitat Area (Map 2-4)

Note: Same as Alternative B.
Objective: Same as Alternative B.

Requirement/Standard: (TL) The permittee or a
contractor shall observe caribou movement from
May 20 through August 20, or earlier if caribou are
present prior to May 20. Based on these

Lease Stipulation 8—Porcupine Caribou Post-
Calving Habitat Area (Map 2-6 and Map 2-8)

Note: Same as Alternative B.
Objective: Same as Alternative B.

Requirement/Standard: (CSU) No CPFs would be
allowed in the PCH post-calving habitat area. Well
pads, roads, airstrips, and pipelines would be
permitted, in accordance with ROP 23.
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative)

Alternative C

Alternative D

Obijective: To protect key surface resources and
subsistence resources/activities from permanent oil
and gas development and associated activities in
areas used by caribou during post-calving and
insect-relief periods.

Requirement/Standard: See ROP 23.

observations, traffic would be stopped temporarily
to allow crossing by 10 or more caribou. Sections of
road would be evacuated whenever an attempted
crossing by a large number of caribou
(approximately 100 or more) appears to be
imminent (June 15-July 20). The permittee shall
submit with the development proposal a vehicle use
plan that considers these and any other mitigation
to minimize or prevent caribou/vehicle interactions
during the post-calving period.

Infrastructure would be limited across the area to
100 acres per township, not to exceed 510 acres
total in this area.

(TL) The permittee or a contractor shall observe
caribou movement from May 20 through August 20,
or earlier if caribou are present prior to May 20.
Based on these observations, traffic would be
stopped temporarily to allow crossing by 10 or more
caribou. Sections of road would be evacuated
whenever an attempted crossing by a large number
of caribou (approximately 100 or more) appears to
be imminent (June 15-July 20). The permittee shall
submit with the development proposal a vehicle use
plan that considers these and any other mitigation to
minimize or prevent caribou/vehicle interactions
during the post-calving period.

Lease Stipulation 9—Coastal Area

Objective: Protect nearshore marine waters,
lagoons, barrier islands, coastlines, and their value
as fish and wildlife habitat, including for waterfowl,
shorebirds, and marine mammals; minimize the
hindrance or alteration of caribou movement in
caribou coastal insect-relief areas; minimize
hindrance or alteration of polar bear use and
movement in coastal habitats; protect and
minimize disturbance from oil and gas activities to
nearshore marine habitats for polar bears and
seals; prevent loss and alteration of important
coastal bird habitat; and prevent impacts on
nearshore marine subsistence resources and
activities.

Requirement/Standard: Before beginning
exploration or development within 2 miles inland of
the coastline, the lessee/operator/contractor would
develop and implement an impact and conflict
avoidance and monitoring plan to assess,
minimize, and mitigate the effects of the
infrastructure and its use on these coastal habitats
and their use by wildlife and people. Operators
would be responsible for developing

Lease Stipulation 9—Coastal Area (Map 2-4)
Objective: Same as Alternative B.

Requirement/Standard: Same as Alternative B,
plus:

(NSO) Exploratory well drill pads, production well
drill pads, or CPFs for oil and gas would not be
permitted within 1 mile inland of the coastline. The
BLM Authorized Officer may approve infrastructure
necessary for oil and gas activities in these critical
and sensitive coastal habitats, such as barge
landing, docks, spill response staging and storage
areas, or pipelines. Approval would be on a case-
by-case basis, in consultation with the USFWS, or
the NMFS, or both, as appropriate. All
lessees/operators/contractors involved in
authorized activities in the coastal area must
coordinate construction and use infrastructure with
all other prospective Arctic Refuge users or user
groups. Before conducting open water activities, the
lessee/operator/contractor would consult with the
Alaska Eskimo Whaling Commission, the NSB, and
local whaling captains’ associations to minimize
impacts on subsistence whaling and other
subsistence activities of the communities of the

Lease Stipulation 9—Coastal Area (Map 2-6 and
Map 2-8)

Objective: Same as Alternative B.

Requirement/Standard: Same as Alternative C,
plus:

(NSO) Exploratory well drill pads, production well
drill pads, or CPFs for oil or gas would not be
permitted within 2 miles inland of the coastline. In a
case in which the BLM authorizes permanent oil and
gas infrastructure in the nearshore marine area, the
lessee/operator/contractor would develop and
implement an impact and conflict avoidance and
monitoring plan. This would be used to assess,
minimize, and mitigate the effects of the
infrastructure and its use on these coastal area
habitats and their use by wildlife and people,
including the following:

i. Design and construct facilities to minimize
impacts on subsistence uses, travel corridors,
and seasonally concentrated fish and wildlife
resources.

ii. Daily operations, including use of support
vehicles, watercraft, and aircraft, alone or in
combination with other past, present, and
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative)

Alternative C

Alternative D

comprehensive prevention and response plans,
including Oil Discharge Prevention and
Contingency Plans and spill prevention, control,
and countermeasure plans and maintain adequate
oil spill response capability to effectively respond
during periods of broken ice or open water, based
on the statutes, regulations, and guidelines of the
EPA, ADEC, and the BSEE, as well as ROPs,
stipulations, and policy guidelines of the BLM.

North Slope. Operators would be responsible for
developing comprehensive prevention and
response plans, including Oil Discharge Prevention
and Contingency Plans and spill prevention, control,
and countermeasure plans and maintain adequate
oil spill response capability to effectively respond
during periods of broken ice or open water, based
on the statutes, regulations, and guidelines of the
EPA, ADEC, and the BSEE, as well as ROPs,
stipulations, and policy guidelines of the BLM.

reasonably foreseeable activities, would be
conducted to minimize impacts on subsistence
and other public uses, travel corridors, and
seasonally concentrated fish and wildlife
resources.

The location of oil and gas facilities, including
artificial islands, platforms, associated
pipelines, ice or other roads, bridges or
causeways, would be sited and constructed to
not pose a hazard to public navigation, using
traditional high-use subsistence-related travel
routes into and through the major coastal
lagoons and bays, as identified by the
community of Kaktovik and the NSB.
Operators would be responsible for developing
comprehensive prevention and response
plans, including Oil Discharge Prevention and
Contingency Plans and spill prevention,
control, and countermeasure plans and
maintain adequate oil spill response capability
to effectively respond during periods of broken
ice or open water, based on the statutes,
regulations, and guidelines of the EPA, Alaska
Department of Environmental Conservation
(ADEC), and the BSEE, as well as ROPs,
stipulations, and policy guidelines of the BLM.
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative)

Alternative C

Alternative D

Lease Stipulation 10—Wilderness Boundary

No similar objective or requirement/standard.

ALTERNATIVE D1

Lease Stipulation 10—
Wilderness Boundary
(Map 2-6)

Objective: Protect
wilderness values in the
Mollie Beattie
Wilderness Area.

Reguirement/Standard:
(NSO) Surface
occupancy, including
exploratory and
production well drill
pads, structures and
facilities, and gravel and
ice roads, would not be
allowed within 3 miles of
the southern and
eastern boundaries of
the Coastal Plain where
they are near
designated wilderness.

To the extent
practicable, aircraft
operations would be
planned to minimize
flights below 2,000 feet
when flying within 3
miles of the Mollie
Beattie Wilderness Area
boundary.

ALTERNATIVE D2

Lease Stipulation 10—
Wilderness Boundary
(Map 2-8)

Objective: Same as
Alternative D1.

Regquirement/Standard:

e (No leasing) Areas
north of the Mollie
Beattie Wilderness
Area would not be
offered for lease and
would not be
available for surface
occupancy.

e (NSO) Same as
Alternative D1 where
not otherwise closed
to leasing.

To the extent
practicable, aircraft
operations would be
planned to minimize
flights below 2,000 feet
when flying within 3
miles of the Mollie
Beattie Wilderness Area
boundary.

Lease Stipulation 11

obtained from the allotment owner.

Objective: Ensure Native allotment owners maintain control over use of their land.

Requirement/Standard: Use of the surface of Native allotments for the construction and maintenance of improvements is prohibited unless written consent is
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative) Alternative C Alternative D

REQUIRED OPERATING PROCEDURES
WASTE PREVENTION, HANDLING, DISPOSAL, SPILLS, AND PUBLIC SAFETY

Required Operating Procedure 1

Objective: Protect public health, safety, and the environment by disposing of solid and waste and garbage, in accordance with applicable federal, State, and local
laws and regulations.

Requirement/Standard: Areas of operation would be left clean of all debris.

Required Operating Procedure 2

Obijective: Minimize impacts on the environment from nonhazardous and hazardous waste generation. Encourage continuous environmental improvement.
Protect the health and safety of oil and gas field workers, local communities, Coastal Plain subsistence users, Coastal Plain recreationists, and the general public.
Avoid human-caused changes in predator populations. Minimize attracting predators, particularly bears, to human use areas.

Requirement/Standard: The lessee/operator/contractor would prepare and implement a comprehensive waste management plan for all phases of exploration,
development, and production, including seismic activities. The plan would include methods and procedures to use bear resistant containers for all waste materials
and classes. The plan would be submitted to the BLM Authorized Officer for approval, in consultation with federal, State, and NSB regulatory and resource
agencies, as appropriate (based on agency legal authority and jurisdictional responsibility), as part of a plan of operations or other similar permit application.

Management decisions affecting waste generation would be addressed in the following order of priority: (1) prevention and reduction, (2) recycling, (3) treatment,

and (4) disposal. The plan would consider and take into account the following requirements:

a. Methods to avoid attracting wildlife to food and garbage: The plan would identify precautions that are to be taken to avoid attracting wildlife to food and
garbage. The use of bear-resistant containers for all waste would be required.

b. Disposal of rotting waste: Requirements prohibit burying garbage. Lessees/operators/contractors would have a written procedure to ensure that rotting waste
would be handled and disposed of in a manner that prevents the attraction of wildlife. All rotting waste would be incinerated, backhauled, or composted in a
manner approved by the BLM Authorized Officer. All solid waste, including incinerator ash, would be disposed of in an approved waste-disposal facility, in
accordance with EPA and ADEC regulations and procedures. Burying human waste is prohibited, except as authorized by the BLM Authorized Officer. The
use of bear-resistant containers for all waste would be required.

c. Disposal of pumpable waste products: Except as specifically provided, the BLM requires that all pumpable solid, liquid, and sludge waste be disposed of by
injection, in accordance with the applicable regulations and procedures. On-pad temporary muds and cuttings storage, as approved by the ADEC, would be
allowed as necessary to facilitate annular injection and backhaul operations.

d. Disposal of wastewater and domestic wastewater: The BLM prohibits wastewater discharges or disposal of domestic wastewater into bodies of fresh,
estuarine, and marine water, including wetlands, unless authorized by an Alaska Pollutant Discharge Elimination System (APDES) or State permit.

e. Prevention of the release of poly- and perfluoroalkyl substances: At facilities where fire-fighting foam is required, use fluorine-free foam unless other state or
federal regulations require aqueous film-forming foam (AFFF) use. If AFFF use is required, contain, collect, treat, and properly dispose of all runoff,
wastewater from training events, and, to the greatest extent possible, from any emergency response events. All discharges must be reported to the ADEC
Spill Response Division, Contaminated Sites Program. Measures should also be taken to fully inform workers/trainees of the potential health risks of
fluorinated foams and to specify appropriate personal protective equipment to limit exposure during training and use. Training events shall be conducted in
lined areas or basins to prevent the release of poly- and perfluoroalkyl substances associated with AFFF.
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative) Alternative C Alternative D
Required Operating Procedure 3 Required Operating Procedure 3
Objective: Minimize the impact of contaminants from refueling operations on fish, wildlife, and the Objective: Same as Alternatives B and C.

environment.

Requirement/Standard: Refueling equipment within

Requirement/Standard: Refueling equipment within 100 feet of the active floodplain of any waterbody is 500 feet of the active floodplain of any waterbody is
prohibited. Fuel storage stations would be located at least 100 feet from any waterbody, except for small prohibited. Fuel storage stations would be at least
caches (up to 210 gallons) for motor boats, float planes, and ski planes, and for small equipment, such as | 500 feet from any waterbody, except for small
portable generators and water pumps. The BLM Authorized Officer may allow storage and operations at caches (up to 210 gallons) for motor boats, float
areas closer than the stated distances if properly designed and maintained to account for local hydrologic planes, ski planes, and small equipment, such as
conditions. portable generators and water pumps. The BLM

Authorized Officer may allow storage and
operations at areas closer than the stated distances
if properly designed and maintained to account for
local hydrologic conditions.

Required Operating Procedure 4

Objective: Minimize conflicts from the interaction between humans and bears during oil and gas activities.

Regquirement/Standard:

Implement policies and procedures to conduct activities in a manner that minimizes adverse impacts on polar bears, their habitat, and their availability for
subsistence uses.
Implement adaptive management practices, such as temporal or spatial activity restrictions, in response to the presence of polar bears or polar bears
engaged in a biologically significant activity, must be used to avoid interactions with and minimize impacts to them and their availability for subsistence uses.
Cooperate with the USFWS and other designated federal, state, and local agencies to monitor and mitigate the impacts of Industry activities on polar bears.
Designate trained and qualified personnel to monitor for the presence of polar bears, initiate mitigation measures, and monitor, record, and report the effects
of Industry activities on polar bears.
Provide polar bear awareness training to personnel.
Contact affected subsistence communities and hunter organizations to discuss potential conflicts.
Polar bears: The lessee/operator/contractor, as a part of lease operation planning, would prepare and implement polar bear-interaction plans to minimize
conflicts between polar bears and humans. These polar bear interaction plans would be developed in consultation with and approved by the USFWS and the
ADFG. The plans would include specific measures identified by the USFWS for petroleum activities on the Coastal Plain, which may include updated
measures and/or may include similar measures identified in the current USFWS Incidental Take Regulations (81 CFR 52318; § 18.128) that have been
promulgated and applied to petroleum activities to the west of the Coastal Plain. If the USFWS issues Incidental Take Regulations for petroleum activities in
the Coastal Plain, those would be followed instead. These plans must include:

o The type of activity and where and when the activity will occur (i.e., a plan of operation);
A food, waste, and other “bear attractants” management plan;
Personnel training policies, procedures, and materials;
Site-specific polar bear interaction risk evaluation and mitigation measures;
Polar bear avoidance and encounter procedures; and

o Polar bear observation and reporting procedures.
Grizzly bears: The lessee/operator/contractor would prepare and implement a grizzly bear interaction plan as necessary, in consultation with and approved by
the ADFG.

O O O O
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2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative) Alternative C Alternative D

Required Operating Procedure 5

Objective: Reduce air quality impacts.

Requirement/Standard: All oil and gas operations (vehicles and equipment) that burn diesel fuels must use ultra-low sulfur diesel, as defined by the EPA.
Required Operating Procedure 6

Objective: Prevent unnecessary or undue degradation of the air and lands and protect health.

Requirement/Standard:

a. All projects and permitted uses will comply with all applicable National and State Ambient Air Quality Standards (NAAQS/AAAQS) and ensure Air Quality
Related Values (AQRVs) are protected under the Clean Air Act, or other applicable statutes.

b. Prior to initiation of a NEPA analysis for an application to develop a CPF, production pad/well, airstrip, road, gas compressor station, or other potential air
pollutant emission source (hereafter called project), the BLM Authorized Officer may require the project proponent to provide a minimum of 1 year of baseline
ambient air monitoring data for pollutants of concern, as determined by the BLM. This would apply if no representative air monitoring data are available for the
project area or if existing representative ambient air monitoring data are insufficient, incomplete, or do not meet minimum air monitoring standards set by the
ADEC or the EPA. If the BLM determines that baseline monitoring is required, this pre-analysis data must meet ADEC and EPA air monitoring standards and
cover the year before the submittal. Pre-project monitoring may not be appropriate where the life of the project is less than 1 year.

c. For an application to develop a CPF, production pad/well, airstrip, road, gas compressor station, or other potential substantial air pollutant emission source:

The project proponent shall prepare and submit for BLM approval an emissions inventory that includes quantified emissions of regulated air pollutants
from all direct and indirect sources related to the proposed project, including reasonably foreseeable air pollutant emissions of criteria air pollutants,
volatile organic compounds (VOCs), hazardous air pollutants, and GHGs estimated for each year for the life of the project. The BLM uses this estimated
emissions inventory to identify pollutants of concern and to determine the appropriate form of air analysis to be conducted for the proposed project.
The BLM may require air quality modeling for purposes of analyzing project direct, indirect, or cumulative impacts on air quality. The BLM may require air
quality modeling depending on:

1) the magnitude of potential air emissions from the project;

2) proximity to a federally mandated Class | area;

3) proximity to a population center;

4) location within or proximity to a nonattainment or maintenance area;

5) meteorological or geographic conditions;

6) existing air quality conditions;

7) magnitude of existing development in the area; or

8) issues identified during the NEPA process.
The BLM will determine the information required for a project-specific modeling analysis through the development of a modeling protocol for each analysis.
The BLM will consult with appropriate federal (including federal land managers), State, and/or local agencies regarding modeling to inform its modeling
decision and avoid duplication of effort. The modeling shall compare predicted impacts to all applicable local, State, and federal air quality standards and
increments, as well as other scientifically defensible significance thresholds (such as impacts on air quality related values, incremental cancer risks, etc.).
The BLM may require the proponent to provide an emissions reduction plan that includes a detailed description of operator-committed measures to reduce
project-related air pollutant emissions, including, but not limited to, criteria pollutants, GHGs, heavy metals, mercury, and fugitive dust.

d. Air monitoring or air modeling reports will be provided to the BLM; federal land managers; federal, state, local community, or Tribal governments; and other
interested parties, as appropriate.
e. The BLM may require monitoring for the life of the project depending on:

1) the magnitude of potential air emissions from the project;
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Alternative B (Preferred Alternative) Alternative C

Alternative D

2) proximity to a federally mandated Class | area;

3) proximity to a population center;

4) location within or proximity to a nonattainment or maintenance area;
5) meteorological or geographic conditions;

6) existing air quality conditions;

7) magnitude of existing development in the area; or

8) issues identified during the NEPA process.

f. If ambient air monitoring or air quality modeling indicates that project-related emissions cause or contribute to impacts, unnecessary or undue degradation of
the lands, exceedances of the NAAQS/AAAQS, or fails to protect health (either directly or through use of subsistence resources), then the BLM may require
changes or additional emission control strategies. To reduce or minimize emissions from proposed activities, in order to comply with the NAAQS/AAAQS
and/or minimize impacts to AQRVSs, the BLM shall consider air quality mitigation measure(s) within its authority in addition to regulatory requirements and
proponent-committed emission reduction measures, and also for emission sources not otherwise regulated by ADEC or EPA. Mitigation measures will be
analyzed through the appropriate formof NEPA analysis to determine effectiveness. The BLM will consult with the federal land managers and other
appropriate federal, state, and/or local agencies to determine potential mitigation options for any predicted significant impacts from the proposed project

development.

g. Publicly available reports on air quality baseline monitoring, emissions inventory, and modeling results developed in conformance with this ROP shall be

provided by the project proponent to the NSB and to local communities and tribes in a timely manner.

Required Operating Procedure 7

No similar objective or requirement/standard.

Required Operating Procedure 7

Objective: Ensure that permitted activities do not
create human health risks by contaminating
subsistence foods.

Requirement/Standard: A lessee/operator/contractor
proposing a permanent oil and gas development
would design and implement a monitoring study of
contaminants in locally used subsistence foods. The
monitoring study preparers would examine
subsistence foods for all contaminants that could be
associated with the proposed development. The
study would identify the level of contaminants in
subsistence foods before the proposed permanent
oil and gas development and would monitor the
level of these contaminants throughout the
operation and abandonment phases. If ongoing
monitoring detects a measurable and persistent
increase in a contaminant in subsistence foods, the
operator would design and implement a study to
determine how much, if any, of the increase
originates from the operator’s activities. If the study
preparers determine that a portion of the increase in
contamination is caused by the operator’s activities,
the BLM Authorized Officer may require changes in
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Alternative B (Preferred Alternative) Alternative C Alternative D

(see above) the operator’s processes to reduce or eliminate
emissions of the contaminant. The design of the
study must meet the approval of the BLM
Authorized Officer, who may coordinate with
appropriate entities before approving the study
design. The BLM Authorized Officer may require or
authorize changes in the design of the studies
throughout the operations and abandonment period
or terminate or suspend studies if results warrant.

WATER USE FOR PERMITTED ACTIVITIES

Required Operating Procedure 8

Objective: In flowing waters (rivers, springs, and streams), ensure water of sufficient quality and quantity to conserve fish, waterbirds, and wildlife populations and
habitats in their natural diversity.

Requirement/Standard: Withdrawal of unfrozen water from springs, rivers and streams during winter (onset of freeze-up to break-up) is prohibited. The removal of
ice aggregate from grounded areas 4 feet deep or less may be authorized from rivers on a site-specific basis.

Required Operating Procedure 9 Required Operating Procedure 9
Objective: Maintain natural hydrologic regimes in soils surrounding lakes and ponds, and maintain Objective: Same as Alternatives B and C.

populations of, and adequate habitat for, fish, birds, and aquatic invertebrates.
Requirement/Standard: Same as Alternatives B and

Requirement/Standard: Withdrawal of unfrozen water from lakes and the removal of ice aggregate from C, with the following additional requirement:
grounded areas 4 feet deep or less during winter (onset of freeze-up to break-up) and withdrawal of water | a. Additional modeling and monitoring of lake
from lakes during the summer may be authorized on a site-specific basis, depending on water volume and recharge may be required to ensure natural
depth, the fish community, and connectivity to other lakes or streams and adjacent bird nesting sites. hydrologic regime, water quality, and aquatic
Current water use guidelines are as follows: habitat for birds.

Winter Water Use

a. Lakes with fish except ninespine stickleback or Alaska blackfish: unfrozen water available for
withdrawal is limited to 15 percent of calculated volume deeper than 7 feet; only ice aggregate may be
removed from lakes that are 7 feet deep or less.

b. Lakes with only ninespine stickleback or Alaska blackfish: unfrozen water available for withdrawal is
limited to 30 percent of calculated volume deeper than 5 feet; only ice aggregate may be removed
from lakes that are 5 feet deep or less.

c. Lakes with no fish, regardless of depth: water available for use is limited to 20 percent of total lake
volume.

d. Inlakes where unfrozen water and ice aggregate are both removed, the total use would not exceed
the respective 15 percent, 20 percent, or 30 percent volume calculations above, unless recharge
calculations, river overbank flooding, or a connection to a stream or river indicate recharge will
replenish full water withdrawal plus additional ice aggregate withdrawal amounts above these limits.

e. Compacting snow cover or removing snow from fish-bearing water bodies would be prohibited, except
at approved ice road crossings, water pumping stations on lakes, or areas of grounded ice.
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Alternative B (Preferred Alternative) Alternative C

Alternative D

Summer Water Use
f.  Requests for summer water use must be made separately, and the volume allowance would be
evaluated on a case-by-case basis. Approval from the BLM Authorized Officer is required.

All Water Use

g. Any water intake structures in fish-bearing or non-fish-bearing waters would be designed, operated,
and maintained to prevent fish entrapment, entrainment, or injury. Note: All water withdrawal
equipment must be equipped with and use fish screening devices approved by the ADFG, Division of
Habitat.

Additional modeling or monitoring may be required to assess water level and water quality conditions
before, during, and after water use from any fish-bearing lake or lake of special concern.

h.

(see above)

WINTER OVERLAND MOVES AND SEISMIC WORK
The following ROPs apply to overland and over-ice moves, seismic work, and any similar cross-country vehi
roads during winter. These restrictions do not apply to the use of such equipment on ice roads after they are

cle use and heavy equipment on surfaces without
constructed.

Required Operating Procedure 10
Objective: Protect grizzly bear, polar bear, and seal denning and birthing locations.

Requirement/Standard:

a. Grizzly bear dens: Cross-country use of all vehicles, equipment, and oil and gas activity is prohibited
within 0.5 mile of occupied grizzly bear dens identified by the ADF&G or the USFWS, unless
alternative protective measures are approved by the BLM Authorized Officer, in consultation with the
ADF&G.

Polar bear dens: Cross-country use of vehicles, equipment, oil and gas activity, and seismic survey
activity is prohibited within 1 mile of known or observed polar bear dens, unless alternative protective
measures are approved by the BLM Authorized Officer and are consistent with the MMPA and the
ESA.

Polar bear and seal mitigation measures for onshore activities.

c. Inorder to limit disturbance around known polar bear dens:

o Attempt to locate polar bear dens. Operators seeking to carry out onshore activities in known or
suspected polar bear denning habitat during the denning season (approximately November—
April) must make efforts to locate occupied polar bear dens within and near areas of operation,
utilizing appropriate tools, such as infrared imagery and/or polar bear scent-trained dogs. All
observed or suspected polar bear dens must be reported to the USFWS prior to the initiation of
activities.

Observe the exclusion zone around known polar bear dens. Operators must observe a 1.6-km
(1-mi) operational exclusion zone around all known polar bear dens during the denning season
(approximately November—April, or until the female and cubs leave the areas). Should previously
unknown occupied dens be discovered within 1 mi of activities, work must cease and the USFWS
contacted for guidance. The USFWS would evaluate these instances on a case-by-case basis to
recommend the appropriate action. Potential actions may range from cessation or modification of
work to conducting additional monitoring, and the holder of the authorization must comply with

Required Operating Procedure 10
Objective: Same as Alternatives B and C.

Requirement/Standard: Same as Alternatives B and

C, with the following additional requirements:

a. In addition to NMFS MMPA requirements: Prior
to operating in the nearshore areas (< 3 m water
depth) during the ice-covered season (between
approximately November-June of any year), a
lessee/operator/contractor working in seal lair
habitat would conduct a survey to detect seal
lairs, in consultation with the NMFS, throughout
the planned area of activities.

any additional measures specified.
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Alternative B (Preferred Alternative) Alternative C

Alternative D

o Use the den habitat map developed by the US Geological Survey (USGS). This measure
ensures that the location of potential polar bear dens is considered when conducting activities in
the coastal areas of the Beaufort Sea.

o Polar bear den restrictions. Restrict the timing of the activity to limit disturbance around dens.

d. In order to limit disturbance of activities to seal lairs in the nearshore area (<3 m water depth):

Specific to seismic operations:

i. Before the seismic survey begins, the operator would conduct a sound source verification test to
measure the distance of vibroseis® sound levels through grounded ice to the 120 decibels (dB) re 1
pPa threshold in open water and water within ungrounded ice . Once that distance is determined, it
would be shared with the BLM and NMFS. The distance would be used to buffer all on-ice seismic
survey activity operations from any open water or ungrounded ice throughout the project area. The
operator would draft a formal study proposal that would be submitted to the BLM and NMFS for
review and approval before the activity begins.

For all activities:

ii. Maintain airborne sound levels of equipment below 100 dB re 20 pPa at 66 feet. If different
equipment would be used than was originally proposed, the applicant must inform the BLM
Authorized Officer and share sound levels and air and water attenuation information for the new
equipment.

iii. On-ice operations after May 1 would employ a full-time trained protected species observer (PSO)
on vehicles to ensure all basking seals are avoided by vehicles by at least 500 feet and would
ensure that all equipment with airborne noise levels above 100 dB re 20 pPa were operating at
distances from observed seals that allowed for the attenuation of noise to levels below 100 dB. All
sightings of seals would be reported to the BLM using a NMFS-approved observation form.

iv. Ice paths must not be greater than 12 feet wide. No driving beyond the shoulder of the ice path or
off planned routes unless necessary to avoid ungrounded ice or for other human or marine
mammal safety reasons. On-ice driving routes should minimize travel over snow/ice/topographical
features that lead to birthing lair development.

v. No unnecessary equipment or operations (e.g., camps) would be placed or used on sea ice.

(see above)

Required Operating Procedure 11

Objective: Protect stream banks and freshwater sources, minimize soils compaction and the breakage,
abrasion, compaction, or displacement of vegetation.

Requirement/Standard:

a. Ground operation would be allowed when soil temperatures at 12 inches below the tundra surface
(defined as the top of the organic layer) reaches 23 degrees Fahrenheit (°F) and snow depths are an
average of 9 inches, or 3 inches over the highest tussocks. Ground operations would cease when the
spring snowmelt begins. The dates would be determined by the BLM Authorized Officer.

Required Operating Procedure 11
Objective: Same as Alternatives B and C.

Requirement/Standard:

a. Ground operation would be allowed when soil
temperature at 12 inches below the tundra
surface (defined as the top of the organic layer)
reaches 23 °F and snow depth and density
amounts to no less than a snow water
equivalent of 3 inches over the highest tussocks.

3Vibroseis is a truck-mounted system that uses a large oscillating mass to put a range of frequencies into the earth.
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Alternative B (Preferred Alternative) Alternative C

Alternative D

b. Low ground pressure vehicles used for off-road travel would be defined by the BLM Authorized Officer. Ground operations would cease when the spring
These vehicles would be selected and operated in a manner that eliminates direct impacts on the snowmelt begins (approximately May 5 in the
tundra caused by shearing, scraping, or excessively compacting the tundra. Note: This provision does foothills, where elevations reach or exceed 500
not include the use of heavy equipment required during ice road construction; however, heavy feet, and approximately May 15 in the northern
equipment would not be allowed on the tundra until conditions in “a,” above, are met. coastal areas). The exact dates would be

c. Bulldozing tundra mat and vegetation, trails, or seismic lines is prohibited. Clearing or smoothing determined by the BLM Authorized Officer.
drifted snow is allowed to the extent that the tundra mat is not disturbed. Only smooth pipe snow drags Low ground pressure vehicles used for off-road
would be allowed for smoothing drifted snow. travel would be defined by the BLM Authorized

d. To reduce the possibility of excessive compaction, vehicle operators would avoid using the same Officer. These vehicles would be selected and
routes for multiple trips, unless necessitated by serious safety or environmental concerns and operated in a manner that eliminates direct
approved by the BLM Authorized Officer. This provision does not apply to hardened snow trails or ice impacts on the tundra caused by shearing,
roads. scraping, or excessively compacting it. Note:

e. lce roads would be designed and located to avoid the most sensitive and easily damaged tundra types This provision does not include the use of heavy
as much as practicable. Ice roads may not use the same route each year; offsets may be required to equipment required during ice road construction;
avoid using the same route or track in subsequent years. however, heavy equipment would not be allowed

f. Conventional ice road construction may not begin until off-road travel conditions are met (as described on the tundra until conditions in “a,” above, are
in “a,” above) within the ice road route and approval to begin construction is given by the BLM met.

Authorized Officer. Bulldozing tundra mat and vegetation, trails, or

g. Snow fences may be used in areas of low snow to increase snow depths within an ice road or snow seismic lines is prohibited. Clearing or
trail route. Excess snow accumulated by snow fences must be excavated or pushed to decrease snow smoothing drifted snow is allowed, to the extent
depths to that found in surrounding tundra at the end of road use. that the tundra mat is not disturbed. Only

h. Seismic operations and winter overland travel may be monitored by agency representatives, and the smooth pipe snow drags would be allowed for
operator may be required to accommodate the representative during operations. smoothing drifted snow.

i. Incidents of damage to the tundra would be reported to the BLM Authorized Officer within 72 hours of To reduce the possibility of excessive
occurrence. Follow-up corrective actions would be determined in consultation with and approved by compaction, vehicle operators would avoid using
the BLM Authorized Officer. the same routes for multiple trips unless

necessitated by serious safety or environmental
concerns and approved by the BLM Authorized
Officer. This provision does not apply to
hardened snow trails or ice roads.
Ice roads would be designed and located to
avoid the most sensitive and easily damaged
tundra types as much as practicable. Ice roads
may not use the same route each year; they
would be offset to avoid portions of an ice road
route from the previous 2 years.
Conventional ice road construction may not
begin until off-road travel conditions are met (as
described in “a,” above) within the ice road route
and approval to begin construction is given by
the BLM Authorized Officer.
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Alternative B (Preferred Alternative)

Alternative C

Alternative D

(see above)

g. To minimize changes in snow distribution
resulting from oil and gas activities that could
affect bear denning habitat and water quality
and quantity, snow fences may be used in areas
of low snow to increase snow depths within an
ice road or snow trail route, with the approval of
the BLM Authorized Officer.

h. Seismic operations and winter overland travel
may be monitored by agency representatives,
and the operator may be required to
accommodate the representative during
operations.

i. Incidents of damage to the tundra would be
reported to the BLM Authorized Officer within 72
hours of occurrence. Follow-up corrective
actions would be determined in consultation with
and approved by the BLM Authorized Officer
and the USFWS.

j- Provide the BLM with an as-build of all ice
roads, snow trails, and ice pads after the
infrastructure is completed. Data must be in the
form of Environmental Systems Research
Institute shapefiles referencing the North
American Datum of 1983

Required Operating Procedure 12

Objective: Maintain natural spring (breakup) runoff patterns and fish passage, minimize flooding from
human-made obstructions, prevent streambed sedimentation and scour, and protect water quality and

stream banks.

Requirement/Standard: No similar requirements

Required Operating Procedure 12
Objective: Same as Alternatives B and C.

Requirement/Standard:

a. The permittee shall provide the BLM any ice
thickness and water depth data collected at ice
road or snow trail stream crossings during the
pioneering stage of road/trail construction.

b. Atthe end of operations in spring, the permittee
must provide the BLM with photographs of all
stream crossings that have been removed,
breached, or slotted.
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Required Operating Procedure 13
Objective: Avoid additional freeze-down of aquatic habitat harboring overwintering fish and aquatic invertebrates that fish prey on.
Requirement/Standard: Travel up and down streambeds is prohibited unless it can be demonstrated that there would be no additional impacts from such travel on

overwintering fish, the aquatic invertebrates they prey on, and water quality. Rivers, streams, and lakes would be crossed at areas of grounded ice or with the
approval of the BLM Authorized Officer and when it has been demonstrated that no additional impacts would occur on fish or aquatic invertebrates.

Required Operating Procedure 14 Required Operating Procedure 14
Objective: Minimize the effects of high-intensity acoustic energy from seismic surveys on fish. Objective: Same as Alternatives B and C.
Requirement/Standard: Requirement/Standard:

When conducting vibroseis-based surveys above potential fish overwintering areas (water 6 feet deep or Seismic surveys would not be conducted over
greater, ice plus liquid depth), lessees/operators/contractors would follow recommendations by Morris and | unfrozen water with fish overwintering potential.
Winters (2005): only a single set of vibroseis shots would be conducted if possible; if multiple shot
locations are required, these would be conducted with minimal delay; multiple days of vibroseis activity
above the same overwintering area would be avoided, if possible.

Required Operating Procedure 15

Obijective: Reduce changes in snow distribution associated with the use of snow fences to protect water quantity and wildlife habitat, including snow drifts used by
denning polar bears.

Requirement/Standard: The use of snow fences to reduce or increase snow depth requires permitting by the BLM Authorized Officer.

OIL AND GAS EXPLORATORY DRILLING

Required Operating Procedure 16
Objective: Protect water quality in fish-bearing water bodies and minimize alteration of riparian habitat.

Requirement/Standard: Exploratory drilling is prohibited in fish-bearing rivers and streams and other fish-bearing water bodies. On a case-by-case basis, the BLM
Authorized Officer may consider exploratory drilling in floodplains of fish-bearing rivers and streams.

Required Operating Procedure 17
Objective: Minimize surface impacts from exploratory drilling.

Requirement/Standard: Construction of gravel roads would be prohibited for exploratory drilling. Use of a previously constructed road or pad may be permitted if it
is environmentally preferred.
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FACILITY DESIGN AND CONSTRUCTION

Required Operating Procedure 18
Obijective: Protect subsistence use and access to subsistence hunting and fishing areas..

Requirement/Standard: All roads must be designed, constructed, maintained, and operated to create minimal environmental impacts and to avoid or minimize
impacts on subsistence use and access to subsistence hunting and fishing areas. The BLM Authorized Officer would consult with appropriate entities before
approving construction of roads. Subject to approval by the BLM Authorized Officer, the construction, operation, and maintenance of oil and gas field roads is the
responsibility of the lessee/operator/contractor, unless the construction, operation, and maintenance of roads are assumed by the appropriate governing entity.

Required Operating Procedure 19
Objective: Protect water quality and the diversity of fish, aquatic invertebrates, and wildlife populations and habitats.

Requirement/Standard:

a. Permanent oil and gas facilities, including roads, airstrips, and pipelines, are prohibited within 500 feet, as measured from the ordinary high-water mark, of
fish-bearing water bodies, unless further setbacks are stipulated under Lease Stipulations 1, 2, or 3. Pipeline and road crossings would be permitted by the
BLM Authorized Officer in accordance with PL 115-97, following coordination with the appropriate entities.

b. Temporary winter exploration and construction camps are prohibited on frozen lakes and river ice.

c. Siting temporary winter exploration and construction camps on river sand and gravel bars is allowed and encouraged. Where trailers or modules must be
leveled and the surface is vegetation, they would be leveled using blocking in a way that preserves the vegetation.

Required Operating Procedure 20

Objective: Maintain free passage of marine and anadromous fish, protect subsistence use and access to subsistence hunting and fishing and anadromous fish,
and protect subsistence use and access to subsistence and non-subsistence hunting and fishing.

Requirement/Standard:

a. Causeways and docks are prohibited in river mouths and deltas. Artificial gravel islands and permanent bottom-founded structures are prohibited in river
mouths and active stream channels on river deltas.

b. Causeways, docks, artificial islands, and bottom-founded drilling structures would be designed to ensure free passage of marine and anadromous fish and to
prevent significant changes to nearshore oceanographic circulation patterns and water quality characteristics. A monitoring program, developed in
coordination with appropriate entities (e.g., USFWS, NMFS, State of Alaska, or NSB), would be required to address the objectives of water quality and free
passage of fish.
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Required Operating Procedure 21
Objective: Minimize impacts of the development footprint.

Requirement/Standard: Facilities would be designed and located to minimize the development footprint and impacts on other purposes of the Arctic Refuge.
Issues and methods that are to be considered, as appropriate, are as follows:

a. Using extended-reach drilling for production drilling to minimize the number of pads and the network of roads between pads

b. Sharing facilities with existing development

c. Collocating all oil and gas facilities with drill pads, except airstrips, docks, base camps, and seawater treatment plants (STPs)

d. Using gravel-reduction technologies, e.g., insulated or pile-supported pads

e. Using approved impermeable liners under gravel infrastructure to minimize the potential for hydrocarbon and other hazardous materials spills to migrate to
underlying ground.

f. Harvesting the tundra organic layer within gravel pad footprints for use in rehabilitation

g. Coordinating facilities with infrastructure in support of adjacent development

h. Locating facilities and other infrastructure outside areas identified as important for wildlife habitat, subsistence uses, and recreation

i.

Where aircraft traffic is a concern, balancing gravel pad size and available supply storage capacity with potential reductions in the use of aircraft to support oil
and gas operations

j.  Facilities and infrastructure will be designed to minimize alteration of sheetflow/overland flow

k. Where gravel is brought in from outside of the Coastal Plain, require the use of Certified Weed-Free Gravel

Required Operating Procedure 22

Objective: Reduce the potential for ice-jam flooding, damage from aufeis, impacts on wetlands and floodplains, erosion, alteration of natural drainage patterns,
and restriction of fish passage.

Requirement/Standard:

a. To allow for sheet flow and floodplain dynamics and to ensure passage of fish and other organisms, single-span bridges are preferred over culverts, if
technically feasible. When necessary, culverts could be constructed on smaller streams, if they are large enough to avoid restricting fish passage or adversely
affecting natural stream flow.

b. To ensure that crossings provide for fish passage, all proposed crossing designs would adhere to the Best Management Practices (BMPs) outlined in Fish
Passage Design Guidelines, developed by the USFWS Alaska Fish Passage Program, McDonald & Associates (1994), Stream Simulation: An Ecological
Approach to Providing Passage for Aquatic Organisms at Road-Stream Crossings (USFS 2008), and other generally accepted best management procedures
prescribed by the BLM Authorized Officer, in consultation with the USFWS.

c. In addition to the BMPs outlined in the aforementioned documents for stream simulation design, the design engineer would ensure that crossing structures
are designed for aufeis, permafrost, sheet flow, additional freeboard during breakup, and other unique conditions of the arctic environment.
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Required Operating Procedure 23
Objective: Minimize disruption of caribou movement and subsistence use.

Requirement/Standard: Pipelines and roads would be designed to allow the free movement of caribou and the safe, unimpeded passage of those participating in

subsistence activities. Listed below are the accepted design practices.

a. Aboveground pipelines would be elevated a minimum of 7 feet, as measured from the ground to the bottom of the pipeline at vertical support members
(VSMs).

b. In areas where facilities or terrain would funnel caribou movement or impede subsistence or public access, ramps of appropriate angle and design over
pipelines, buried pipelines, or pipelines buried under roads may be required by the BLM Authorized Officer, in coordination with the appropriate entity.

c. A minimum distance of 500 feet between pipelines and roads would be maintained. Where it is not feasible, alternative pipeline routes, designs, and possible
burial under the road for pipeline road crossings would be considered by the BLM Authorized Officer.

d. Aboveground pipelines would have a nonreflective finish.

e. When laying out oil and gas field developments, lessees would orient infrastructure to avoid impeding caribou migration and to avoid corralling effects.

f. Before the construction of permanent facilities is authorized, the lessee would design and implement and report a study of caribou movement, unless an
acceptable study specific to the PCH and CAH has been completed within the last 10 years and approved by the BLM Authorized Officer.

g. A vehicle use management plan would be developed by the lessee/operator/contractor and approved by the BLM Authorized Officer, in consultation with the
appropriate federal, State, and NSB regulatory and resource agencies. The management plan would minimize or mitigate displacement during calving and
would avoid, to the extent feasible, delays to caribou movements and vehicle collisions during the midsummer insect season, with traffic management
following industry practices. By direction of the BLM Authorized Officer, traffic may be stopped throughout a defined area for up to 4 weeks, to prevent
displacement of calving caribou. If required, a monitoring plan could include collection of data on vehicle counts and caribou interaction.

Required Operating Procedure 24 Required Operating Procedure 24

Objective: Minimize the impact of mineral materials mining on air, land, water, fish, and wildlife resources. Objective: Same as Alternatives B and C.

Requirement/Standard: Gravel mine site design, construction, and reclamation would be done in Requirement/Standard: Gravel mine site design,
accordance with a plan approved by the BLM Authorized Officer. The plan would take into consideration construction, and reclamation would be done in
the following: accordance with a plan approved by the BLM
a. Locations inside or outside the active floodplain, depending on potential site-specific impacts Authorized Officer. The plan would take into
b. Design and construction of gravel mine sites in active floodplains to serve as water reservoirs for consideration the following:
future use a. Construction of gravel mine sites or water
c. Potential use of the site for enhancing fish and wildlife habitat reservoirs may not be considered within the
d. Potential storage and reuse of sod/overburden for the mine site or at other disturbed sites on the North active floodplains of the four rivers that support
Slope populations of freshwater, anadromous, or

endemic fish (Canning, Sadlerochit, Hulahula,
and Aichilik Rivers)

b. Design and construction of gravel mine sites
may be considered at locations inside or outside
of the active floodplain

c. Design and construction of gravel mine sites that
may also serve as water reservoirs may be
considered in active floodplains, except for
waters identified in “a,” above
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(see above) d. Potential storage and reuse of sod/overburden
for the mine site or at other disturbed sites on
the North Slope

e. All constructed water storage reservoirs should
be a sufficient distance from drill sites, fueling
stations, or other temporary or permanent site
that generates or maintains more than 220
gallons of fuel, drilling fluids, or other hazardous
materials to avoid contamination via surface or
groundwater of the storage reservoir; the lessee
should implement a water quality and
contaminants monitoring program for any
constructed water storage facility

Required Operating Procedure 25
Objective: Avoid human-caused changes in predator populations on ground-nesting birds.

Requirement/Standard:

a. Lessee/operator/contractor would use best available technology to prevent facilities from providing nesting, denning, or shelter sites for ravens, raptors, and
foxes. The lessee/operator/contractor would provide the BLM Authorized Officer with an annual report on the use of oil and gas facilities by ravens, raptors,
and foxes as nesting, denning, and shelter sites.

b. Feeding of wildlife and allowing wildlife to access human food or odor-emitting waste is prohibited.

Required Operating Procedure 26
Objective: Reduction of risk of attraction and collisions between migrating birds and oil and gas and related facilities during low light conditions.

Requirement/Standard: All structures would be designed to direct artificial exterior lighting, from August 1 to October 31, inward and downward, rather than
upward and outward, unless otherwise required by the Federal Aviation Administration (FAA).

Required Operating Procedure 27
Objective: Minimize the impacts to bird species from direct interaction with oil and gas facilities.

Requirement/Standard:
a. To reduce the possibility of birds colliding with aboveground utility lines (power and communication), such lines would either be buried in access roads or
would be suspended on VSMs, except in rare cases, limited in extent. Exceptions are limited to the following situations:
i. Overhead power or communication lines may be allowed when located entirely within the boundaries of a facility pad,;
ii. Overhead power or communication lines may be allowed when engineering constraints at the specific and limited location make it infeasible to bury or
connect the lines to a VSM; or
iii. Overhead power or communication lines may be allowed in situations when human safety would be compromised by other methods.
If exceptions are granted allowing overhead wires, overhead wires would be clearly marked along their entire length to improve visibility to low-flying birds.
Such markings would be developed through consultation with the USFWS.
b. To reduce the likelihood of birds colliding with them, communication towers would be located, to the extent practicable, on existing pads and as close as
possible to buildings or other structures and on the east or west side of buildings or other structures. Towers would be designed to reduce bird strikes and
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raptor nesting. Support wires associated with communication towers, radio antennas, and other similar facilities, would be avoided to the extent practicable. If
support wires are necessary, they would be clearly marked along their entire length to improve visibility to low-flying birds. Such markings would be developed
through consultation with the USFWS.

Required Operating Procedure 28
Objective: Use ecological mapping as a tool to assess wildlife habitat before developing permanent facilities to conserve important habitat types.

Requirement/Standard: An ecological land classification map of the area would be developed before approval of facility construction. The map would integrate
geomorphology, surface form, and vegetation at a scale and level of resolution and position accuracy adequate for detailed analysis of development alternatives.
The map would be prepared in time to plan an adequate number of seasons of ground-based wildlife surveys needed, if deemed necessary by the BLM
Authorized Officer, before the exact facility location and facility construction is approved.

Required Operating Procedure 29
Objective: Protect cultural and paleontological resources.

Requirement/Standard: The lessee/operator/contractor would conduct a cultural and paleontological resources survey before any ground-disturbing activity,
based on a study designed by the lessee/operator/contractor and approved by the BLM Authorized Officer. If any potential cultural or paleontological resource is
found, the lessee/operator/contractor would notify the BLM Authorized Officer and would suspend all operations in the immediate area until she or he issues a
written authorization to proceed.

Required Operating Procedure 30
Objective: Prevent or minimize the loss of nesting habitat for cliff-nesting raptors.

Requirement/Standard:

a. Removing greater than 100 cubic yards of bedrock outcrops, sand, or gravel from cliffs shall be prohibited.

b. Any extraction of sand or gravel from an active river or stream channel would be prohibited, unless preceded by a hydrological study that indicates no potential
impact on the integrity of the river bluffs.

Required Operating Procedure 31
Objective: Prevent or minimize the loss of raptors due to electrocution by power lines.
Requirement/Standard: Comply with the most up-to-date, industry-accepted, suggested practices for raptor protection on power lines. Current accepted

standards were published in Reducing Avian Collisions with Power Lines: The State of the Art in 2012, by the Avian Power Line Interaction Committee (APLIC
2012) and are updated as needed.
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Required Operating Procedure 32
Objective: Avoid and reduce temporary impacts on productivity from disturbance near Steller’s or spectacled eider nests.

Requirement/Standard: Ground-level vehicle or foot traffic within 200 meters (656 feet) of occupied Steller’s or spectacled eider nests, from June 1 through July
31, would be restricted to existing thoroughfares, such as pads and roads. Construction of permanent facilities, placement of fill, alteration of habitat, and
introduction of high noise levels within 200 meters (656 feet) of occupied Steller’s or spectacled eider nests would be prohibited. Between June 1 and August 15,
support/construction activity must occur off existing thoroughfares, and USFWS-approved nest surveys must be conducted during mid-June before the activity is
approved. Collected data would be used to evaluate whether the action could occur based on a 200-meter (656-foot) buffer around nests or if the activity would
be delayed until after mid-August once ducklings are mobile and have left the nest site. The BLM would also work with the USFWS to conduct nest surveys or oil
spill response training in riverine, marine, and intertidal areas that is within 200 meters (656 feet) of shore outside sensitive nesting/brood-rearing periods. The
protocol and timing of nest surveys for Steller’s or spectacled eiders would be determined in cooperation with and must be approved by the USFWS. Surveys
would be supervised by biologists who have previous experience with Steller’s or spectacled eider nest surveys.

Required Operating Procedure 33
Obijective: Provide information to be used in monitoring and assessing wildlife movements during and after construction.

Requirement/Standard: A representation, in the form of ArcGIS-compatible shapefiles, of the footprint of all new infrastructure construction would be provided to
the BLM Authorized Officer, the USFWS Arctic Refuge Manager, State of Alaska, and NSB by the operator. During the planning and permitting phase, GIS shape
files representing proposed footprint locations would be provided. Within 6 months of construction completion, shapefiles of all new infrastructure footprints would
be provided. Infrastructure includes all gravel roads and pads, facilities built on pads, pipelines, and independently constructed power lines (as opposed to those
incorporated in pipeline design). Gravel pads would be included as polygon features. Roads, pipelines, and power lines may be represented as line features but
must include ancillary data to denote such data as width and number of pipes. Poles for power lines may be represented as point features. Ancillary data would
include construction beginning and ending dates.

USE OF AIRCRAFT FOR PERMITTED ACTIVITIES

Required Operating Procedure 34 Required Operating Procedure 34
Obijective: Minimize the effects of low-flying aircraft on wildlife, subsistence activities, local communities, Objective: Same as Alternatives B and C.

and recreationists of the area, including hunters and anglers.
Requirement/Standard: Same as Alternatives B and

Requirement/Standard: The operator would ensure that operators of aircraft used for permitted oil and gas | C, except:

activities and associated studies maintain altitudes according to the following guidelines (Note: This ROP e Requirement “c” adjusts the altitude to 2,000

is not intended to restrict flights necessary to survey wildlife to gain information necessary to meet the feet above ground level;

stated objectives of the lease stipulations and ROPs; however, such flights would be restricted to the e Requirements “c” and “d” include the caribou

minimum necessary to collect such data and should consider other technologies, such as remote sensing post-calving and calving range; and

and drones, in order to minimize impacts from aircraft): e Requirement “d” minimizes the number of

a. Land users would submit an aircraft use plan as part of an oil and gas exploration or development helicopter landings in caribou calving ranges
proposal, which includes a plan to monitor flights and includes a reporting system for subsistence from May 20 through July 20.

hunters to easily report flights that disturb subsistence harvest. The plan would address strategies to
minimize impacts on subsistence hunting and associated activities, including the number of flights,
type of aircraft, and flight altitudes and routes, and would also include a plan to monitor flights.
Proposed aircraft use plans would be reviewed by the appropriate Alaska Native or subsistence
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organization. Consultations with these same agencies would be required if unacceptable disturbance
is identified by subsistence users. Adjustments, including possible suspension of all flights, may be
required by the BLM Authorized Officer, if resulting disturbance is determined to be unacceptable. The
number of takeoffs and landings to support oil and gas operations with necessary materials and
supplies would be limited to the maximum extent practical.

b. Use of aircraft, especially rotary wing aircraft, would be kept to a minimum near known subsistence
camps and cabins or during sensitive subsistence hunting periods (e.g., spring goose hunting, summer
caribou) and when recreationists are present.

c. Operators of aircraft used for permitted activities would maintain an altitude of at least 1,500 feet
above ground level (except for takeoffs and landings) within 0.5 miles of cliffs identified as raptor
nesting sites, and over caribou calving range, unless doing so would endanger human life or violate
safe flying practices. An exception to flight altitudes may be approved by the Authorized Officer after
coordination and review of the aircraft use plan to accommodate requirements to fly lower for some
required activities (e.g., archaeological clearance).

d. Minimize the number of helicopter landings in caribou calving ranges from May 20 through June 20.

e. Pursuing running wildlife is hazing. Hazing wildlife by aircraft pilots is prohibited, unless otherwise
authorized. If wildlife begins to run as an aircraft approaches, the aircraft is too close, and the operator
must break away.

f. Avoid operation of aircraft over snow goose staging areas between August 15 and September 30.
Necessary overflights during this timeframe should avoid areas of heavy snow goose concentrations.

g. When polar bears are present:

e Operators of support aircraft should conduct their activities at the maximum distance possible from
concentrations of polar bears.

e Aircraft will not operate at an altitude lower than 457 m (1,500 ft) within 805 m (0.5 mi) of polar
bears observed on ice or land. Helicopters may not hover or circle above such areas or within 805
m (0.5 mile) of such areas. When weather conditions do not allow a 457-m (1,500-ft) flying altitude,
operators will take precautions to avoid flying directly over or within 805 m (0.5 mile) of these
areas.

e Plan all aircraft routes to minimize any potential conflict with known subsistence polar bear hunting
activity.

(see above)

OIL AND GAS FIELD ABANDONMENT

Required Operating Procedure 35
Obijective: Ensure ongoing and long-term reclamation of land to its previous condition and use.

Requirement/Standard: Before final abandonment, land used for oil and gas infrastructure—including well
pads, production facilities, access roads, and airstrips—would be reclaimed. The leaseholder would
develop and implement a BLM-approved abandonment and reclamation plan. The plan would describe
short-term stability, visual, hydrological, and productivity objectives and steps to be taken to ensure
eventual rehabilitation to the land’s previous hydrological, vegetation, and habitat functions. The BLM
Authorized Officer may grant exceptions to satisfy stated environmental or public purposes.

Required Operating Procedure 35
Objective: Same as Alternatives B and C.

Requirement/Standard:

a. Oil and gas infrastructure, including gravel pads,
roads, airstrips, wells and production facilities,
would be removed and the land restored on an
ongoing basis, as extraction is complete.

b. Before final abandonment, land used for oil and
gas infrastructure—including well pads,
production facilities, access roads, and
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Alternative C

Alternative D

(see above)

airstrips—would be restored to ensure eventual
restoration of ecosystem function and to restore
general wilderness characteristics. The
leaseholder would develop and implement a
BLM-approved abandonment and reclamation
plan. The plan would describe short-term
stability, visual, hydrological, and productivity
objectives and steps to be taken to ensure
eventual ecosystem restoration to the land’s
previous hydrological, vegetation, and habitat
condition, wild and scenic river (WSR)
eligibility/suitability, and intent to restore general
wilderness characteristics of the area. The BLM
Authorized Officer may grant exceptions to
satisfy stated environmental or public purposes.
Reclamation shall include but not be limited to:

e Saving of topsoil for final application after
reshaping of disturbed areas have been
completed;

e Measures to control erosion, landslides,
and water runoff;

e Measures to isolate, remove, or control
toxic materials;

e Reshaping the area disturbed, application
of the topsoil, and revegetation of disturbed
areas, where reasonably practicable; and

e Rehabilitation of fisheries and wildlife
habitat.

When reclamation of the disturbed area has
been completed, the Authorized Officer shall be
notified so that an inspection of the area can be
made.

SUBSISTENCE CONSULTATION FOR PERMITTED ACTIVITIES

Required Operating Procedure 36

and other activities.

Objective: Provide opportunities for subsistence users to participate in planning and decision-making to prevent unreasonable conflicts between subsistence uses

Requirement/Standard: The lessee/operator/contractor would coordinate directly with affected communities, using the following guidelines:

a. Before submitting an application to the BLM, the applicant would work with directly affected subsistence communities, the Native Village of Kaktovik, NSB,
and the North Slope and Eastern Interior Alaska Subsistence Regional Advisory Councils. They would discuss the siting, timing, and methods of their
proposed operations to help discover local traditional and scientific knowledge. This is to minimize impacts on subsistence uses. Through this coordination,
the applicant would make every reasonable effort, including such mechanisms as conflict avoidance agreements (CAAs) and mitigating measures, to ensure
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that proposed activities would not result in unreasonable interference with subsistence activities. In the event that no agreement is reached between the

parties, the BLM Authorized Officer would work with the involved parties and determine which activities would occur, including the time frames.

b. Applicants would submit documentation of coordination as part of operation plans to the North Slope and Eastern Interior Alaska Subsistence Regional
Advisory Councils for review and comment. Applicants must allow time for the BLM to conduct formal government-to-government consultation with Native
Tribal governments if the proposed action requires it.

C. A plan would be developed that shows how the activity, in combination with other activities in the area, would be scheduled and located to prevent
unreasonable conflicts with subsistence activities. The plan would also describe the methods used to monitor the effects of the activity on subsistence use.
The plan would be submitted to the BLM Authorized Officer as part of the plan of operations. The plan would address the following items:

i. A detailed description of the activities to take place (including the use of aircraft).

ii. A description of how the applicant would minimize or address any potential impacts identified by the BLM Authorized Officer during the coordination
process.

iii. A detailed description of the monitoring to take place, including process, procedures, personnel involved, and points of contact both at the work site and in
the local community.

iv. Communication elements to provide information on how the applicant would keep potentially affected individuals and communities up-to-date on the
progress of the activities and locations of possible, short-term conflicts (if any) with subsistence activities. Communication methods could include holding
community open house meetings, workshops, newsletters, and radio and television announcements.

v. Procedures necessary to facilitate access by subsistence users to conduct their activities.

vi. Barge operators requiring a BLM permit are required to demonstrate that barging activities will not have unmitigable adverse impacts, as determined by
NMFS, on the availability of marine mammals to subsistence hunters.

vii. All operators of vessels over 50 feet in length engaged in operations requiring a BLM permit must have an automatic identification system transponder
system on the vessel.

d. Permittees who propose transporting facilities, equipment, supplies, or other materials by barge to the Coastal Plain in support of oil and gas activities in the
Arctic Refuge would notify and coordinate with the Alaska Eskimo Whaling Commission, the appropriate local community whaling captains’ associations, and
the NSB to minimize impacts from the proposed barging on subsistence whaling.

e. For polar bears:

Operators must minimize adverse impacts on the availability of polar bears for subsistence uses.

e Community consultation. Applicants must consult with potentially affected communities and appropriate subsistence user organizations to discuss
potential conflicts with subsistence polar bear hunting caused by the location, timing, and methods of operations and support activities.

e Plan of Cooperation (POC). If conflicts arise, the applicant must address conflict avoidance issues through a POC, where an operator will be required to
develop and implement a USFWS-approved POC.

Required Operating Procedure 37
Objective: Avoid conflicts between subsistence activities and seismic exploration.

Requirement/Standard: In addition to the coordination process described in ROP 36 for permitted activities, before seismic exploration begins, applicants would

notify the local search and rescue organizations in proposed seismic survey locations for that operational season. For the purpose of this standard, a potentially

affected cabin or campsite is defined as one used for subsistence purposes and located within the boundary of the area subject to proposed geophysical

exploration or within 1 mile of actual or planned travel routes used to supply the seismic operations.

a. Because of the large land area covered by typical geophysical operations and the potential to affect a large number of subsistence users during the
exploration season, the permittee/operator would notify all potentially affected subsistence use cabin and campsite users.

b. The official recognized list of subsistence users of cabins and campsites is the NSB’s most current inventory of cabins and campsites, which have been
identified by the subsistence users’ names.
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C. A copy of the notification letter, a map of the proposed exploration area, and the list of potentially affected users would also be provided to the office of the
appropriate Native Tribal government.

d. The BLM Authorized Officer would prohibit seismic work within 1 mile of any known subsistence use cabin or campsite, unless an alternate agreement
between the owner or user is reached through the consultation process and presented to the BLM Authorized Officer.

e. Each week, the permittee would notify the appropriate local search and rescue of the operational location in the Coastal Plain. This notification would include
a map indicating the extent of surface use and occupation, as well as areas previously used or occupied during the operation. The purpose of this notification
is to give hunters up-to-date information regarding where seismic exploration is occurring and has occurred, so that they can plan their hunting trips and
access routes accordingly. A list of the appropriate search and rescue offices to be contacted can be obtained from the coordinator of the North Slope and
Eastern Interior Alaska Subsistence Regional Advisory Councils in the BLM’s Arctic District Office.

Required Operating Procedure 38
Objective: Minimize impacts from non-local hunting, trapping, and fishing activities on subsistence resources.

Requirement/Standard: Hunting, trapping, and fishing by lessees/operators/contractors are prohibited when persons are on work status. This is defined as the
period during which an individual is under the control and supervision of an employer. Work status is terminated when workers’ shifts ends, and they return to a
public airport or community (e.g., Kaktovik, Utgiagvik, or Deadhorse). Use of operator/permittee facilities, equipment, or transport for personnel access or aid in
hunting, trapping, and fishing is prohibited.

Required Operating Procedure 39
Objective: Prevent disruption of subsistence use and access.

Requirement/Standard: Before starting exploration or development, lessees/operators/contractors are required to develop a subsistence access plan, in
coordination with the Native Village of Kaktovik and the City of Kaktovik, to be approved by the BLM Authorized Officer.

ORIENTATION PROGRAMS ASSOCIATED WITH PERMITTED ACTIVITIES

Required Operating Procedure 40
Objective: Minimize cultural and resource conflicts.

Requirement/Standard: All personnel involved in oil and gas and related activities would be provided with information concerning applicable lease stipulations,
ROPs, standards, and specific types of environmental, social, traditional, and cultural concerns that relate to the region. The operator would ensure that all
personnel involved in permitted activities would attend an orientation program at least once a year. The proposed orientation program would be submitted to the
BLM Authorized Officer for review and approval and would accomplish the following:

a. Provide sufficient detail to notify personnel of applicable lease stipulations and ROPs and to inform individuals working on the project of specific types of
environmental, social, traditional, and cultural concerns that relate to the region.

b. 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, including on the preparation, production, and distribution of information cards on
endangered or threatened species.

c. Be designed to increase sensitivity and understanding of personnel to community values, customs, and lifestyles in areas in which personnel would be
operating.

d. Include information concerning avoidance of conflicts with subsistence and pertinent mitigation.

e. Include information for aircraft personnel concerning subsistence activities and areas and seasons that are particularly sensitive to disturbance by low-flying
aircraft; of special concern is aircraft use near traditional subsistence cabins and campsites, flights during spring goose hunting and fall caribou and moose
hunting seasons, and flights near potentially affected communities.
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Provide that individual training is transferable from one facility to another, except for elements of the training specific to a site.

Include on-site records of all personnel who attend the program for so long as the site is active, though not to exceed the 5 most recent years of operations;
this record would include the name and dates of attendance of each attendee.

Include a module discussing bear interaction plans to minimize conflicts between bears and humans.

Provide a copy of 43 CFR 3163 regarding noncompliance assessment and penalties to on-site personnel.

Include training designed to ensure strict compliance with local and corporate drug and alcohol policies; this training would be offered to the NSB Health
Department for review and comment.

Include employee training on how to prevent transmission of communicable diseases, including sexually transmitted diseases, to the local communities; this
training would be offered to the NSB Health Department for review and comment.

In order to limit disturbance around known polar bear dens:

Monitoring requirements.

e Develop and implement a site-specific, USFWS-approved marine mammal monitoring and mitigation plan to monitor and evaluate the effectiveness of
mitigation measures and the effects of activities on polar bears, and the subsistence use of this species.

e Provide trained, qualified, and USFWS-approved onsite observers to carry out monitoring and mitigation activities identified in the marine mammal
monitoring and mitigation plan.

e For offshore activities, provide trained, qualified, and USFWS-approved observers on board all operational and support vessels to carry out monitoring and
mitigation activities identified in the marine mammal monitoring and mitigation plan.

e Cooperate with the USFWS and other designated Federal, State, and local agencies to monitor the impacts of Industry activities on polar bears. Where
information is insufficient to evaluate the potential effects of activities on polar bears, and the subsistence use of this species, operators may be required to
participate in joint monitoring and/or research efforts to address these information needs and ensure the least practicable impact to these resources.

Reporting requirements. Operators must report the results of monitoring and mitigation activities to the USFWS.

e In-season monitoring reports
o Activity progress reports. Notify the USFWS at least 48 hours prior to the onset of activities; provide the USFWS weekly progress reports of any

significant changes in activities and/or locations; and notify the USFWS within 48 hours after ending of activities.

o Polar bear observation reports. Report all observations of polar bears and potential polar bear dens, during any Industry activity. Information in the
observation report must include, but is not limited to: (1) Date, time, and location of observation; (2) Number of bears; (3) Sex and age; (4) Observer
name and contact information; (5) Weather, visibility, sea state, and sea-ice conditions at the time of observation; (6) Estimated closest distance of
bears from personnel and facilities; (7) Industry activity at time of sighting; (8) Possible attractants present; (9) Bear behavior; (10) Description of the
encounter; (11) Duration of the encounter; and (12) Mitigation actions taken.

e Notification of LOA incident report. Report all bear incidents during any Industry activity. Reports must include: (1) All information specified for an
observation report; (2) A complete detailed description of the incident; and (3) Any other actions taken.

e Final report. The results of monitoring and mitigation efforts identified in the marine mammal monitoring and mitigation plan must be submitted to the
USFWS for review within 90 days of the expiration of an authorization. Information in the final report must include: (1) Copies of all observation reports
submitted under an authorization; (2) A summary of the observation reports; (3) A summary of monitoring and mitigation efforts, including areas, total
hours, total distances, and distribution; (4) Analysis of factors affecting the visibility and detectability of polar bears during monitoring; (5) Analysis of the
effectiveness of mitigation measures; (6) Analysis of the distribution, abundance, and behavior of polar bears observed; and (7) Estimates of take in
relation to the specified activities.
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SUMMER VEHICLE TUNDRA ACCESS

Required Operating Procedure 41

Objective: Protect stream banks and water quality; minimize compaction and displacement of soils; minimize the breakage, abrasion, compaction, or
displacement of vegetation; protect cultural and paleontological resources; maintain populations of and adequate habitat for birds, fish, and caribou and other
terrestrial mammals; and minimize impacts on subsistence activities.

Requirement/Standard: On a case-by-case basis, the BLM Authorized Officer, in consultation with the USFWS, may permit low-ground-pressure vehicles to travel
off gravel pads and roads during times other than those identified in ROP 11. Permission for such use would be granted only after an applicant has completed the
following:

a. Submitted studies satisfactory to the BLM Authorized Officer of the impacts on soils and vegetation of the specific low-ground-pressure vehicles to be used;
these studies would reflect use of such vehicles under conditions like those of the route proposed and would demonstrate that the proposed use would have
no more than minimal impacts on soils and vegetation. Alternatively, the most current list of summer off-road vehicles approved by the State may be used to
fulfill this requirement.

b. Submitted surveys satisfactory to the BLM Authorized Officer of subsistence uses of the area as well as of the soils, vegetation, hydrology, wildlife, and fish
(and their habitats), paleontological and archaeological resources, and other resources, as required by the BLM Authorized Officer.

c. Designed or modified the use proposal to minimize impacts to the BLM Authorized Officer’s satisfaction; design steps to achieve the objectives and based on
the studies and surveys may include timing restrictions (generally it is considered inadvisable to conduct tundra travel before August 1 to protect ground-
nesting birds), shifting work to winter, rerouting, and not proceeding when certain wildlife are present or subsistence activities are occurring.

GENERAL WILDLIFE AND HABITAT PROTECTION

Required Operating Procedure 42
Objective: Minimize disturbance of wildlife or alteration and hinderance of wildlife movements through the Coastal Plain.

Requirement/Standard:
a. Following wildlife with ground vehicles or aircraft is prohibited. Particular attention would be given to avoid disturbing caribou.
b. Avoid and minimize the disturbance to loafing and nesting birds to the extent practicable.

Required Operating Procedure 43
Objective: Prevent the introduction or spread of nonnative, invasive species in the Coastal Plain.

Requirement/Standard:

a) Certify that all equipment, supplies (including gravel, lumber, erosion control material), and vehicles (including helicopters, planes, boats, off-road
vehicles, trucks, tracked vehicles, and barges) intended for use either off or on roads are free of invasive species before transiting into the Coastal
Plain..

b) Survey annually along roads, drilling platforms, and barge access points for invasive species and begin effective eradication measures on evidence of
their introduction.

c) Before beginning operations into the Coastal Plain, submit a plan, for BLM approval, detailing the methods for: 1) cleaning equipment, supplies, and
vehicles, including off-site disposal of cleaning fluids or materials and detected organisms, and 2) early detection surveys, and eradication response
measures (including post treatment monitoring) for all invasive species, noxious plants and animals, and weeds.

2-40 Coastal Plain Oil and Gas Leasing Program
Final Environmental Impact Statement



2. Alternatives (Table 2-3. Lease Stipulations, Required Operating Procedures, and Lease Notices by Alternative)

Alternative B (Preferred Alternative) Alternative C Alternative D

Required Operating Procedure 44
Objective: Minimize loss of populations and habitat for plant species designated as sensitive by the BLM in Alaska.

Requirement/Standard: If a development is proposed in an area that provides potential habitat for a BLM sensitive plant species, the development proponent
would conduct surveys at appropriate times of the summer season and in appropriate habitats for the sensitive plant species. The results of these surveys and
plans to minimize impacts would be submitted to the BLM with the application for development.

Required Operating Procedure 45
Objective: Minimize loss of individuals and habitat for mammalian, avian, fish, and invertebrate species designated as sensitive by the BLM in Alaska.

Requirement/Standard: If a development is proposed in an area that provides potential habitat for BLM sensitive species, the development proponent would
conduct surveys at appropriate times of the year and in appropriate habitats to detect the presence of BLM sensitive species. The results of these surveys and
plans to minimize impacts would be submitted to the BLM with the application for development.

MARINE VESSEL TRAFFIC-ASSOCIATED ACTIVITIES

Required Operating Procedure 46
Objective: Minimize impacts on marine mammals from vessel traffic.

Requirement/Standard:

General Vessel Traffic

a. Operational and support vessels would be staffed with dedicated PSOs to alert crew of the presence of marine mammals and to initiate adaptive mitigation
responses.

b. When weather conditions require, such as when visibility drops, support vessel operators must reduce speed and change direction, as necessary (and as
operationally practicable), to avoid the likelihood of injuring marine mammals.

c. The transit of operational and support vessels is not authorized before July 1. This operating condition is intended to allow marine mammals the opportunity to

disperse from the confines of the spring lead system and minimize interactions with subsistence hunters. Exemption waivers to this operating condition may

be issued by the NMFS and USFWS on a case-by-case basis, based on a review of seasonal ice conditions and available information on marine mammal

distributions in the area of interest.

Vessels may not be operated in such a way as to separate members of a group of marine mammals from other members of the group.

Operators should take reasonable steps to alert other vessel operators in the vicinity of marine mammals.

Operators should report any dead or injured listed marine mammals to NMFS and the USFWS.

Vessels will not allow tow lines to remain in the water when not towing, all closed lops will be cut, and all trash will be retained on board for disposal in secure

landfills, thereby reducing the potential for marine mammal entanglement.

h. The lessees will implement measures to minimize risk of spilling hazardous substances. These measures will include: avoiding operation of watercraft in the
presence of sea ice to the extent practicable and using fully operational vessel navigation systems composed of radar, chartplotter, sonar, marine
communication systems, and satellite navigation receivers, as well as Automatic Identification System for vessel tracking.

@~oo

Vessels in Vicinity of Whales

a. Vessel operators would avoid groups of three or more whales by staying at least 1 mile away. A group is defined as being three or more whales observed
within a 1,641-foot (500 meter) area and displaying behaviors of directed or coordinated activity (e.g., group feeding).

b. All boat and barge traffic will be scheduled to avoid periods when bowhead whales are migrating through the area. Boat, hovercraft, barge, and aircraft will
remain at least 12 miles from Cross Island during the bowhead whale subsistence hunting consistent with the CAA.
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c. The transit of operational and support vessels through the north Slope region is not authorized prior to July 1. This operating condition is intended to allow
marine mammals the opportunity to disperse from the confines of the spring lead system and minimize interactions with subsistence hunters. Exemption
waivers to this operating condition may be issued by NMFS and USFWS on a case-by-case basis, based upon a review of seasonal ice conditions and
available information on marine mammal distributions in the area of interest.

d. If the vessel approaches within 1 mile of observed whales, except when providing emergency assistance to whalers or in other emergency situations, the
operator would take reasonable precautions to avoid potential interaction with the whales by taking one or more of the following actions, as appropriate:

i. Reducing vessel speed to less than 5 knots within 900 feet of the whale

ii. Steering around the whale if possible

iii. Operating the vessel to avoid causing a whale to make multiple changes in direction, avoiding sudden or multiple course changes
iv. Checking the waters around the vessel to ensure that no whales are within 164 feet of the vessel prior to engaging the propellers
v. Reducing vessel speed to 9 knots or less when weather conditions reduce visibility to avoid the likelihood of injury to whales
vi. Vessels shall not exceed speeds of 10 knots in order to reduce potential whale strikes
vii. If a whale approaches the vessel and if maritime conditions safely allow, the engine will be put in neutral and the whale will be allowed to pass beyond the
vessel. If the vessel is taken out of gear, vessel crew will ensure that no whales are within 50 m of the vessel when propellers are re-engaged, thus
minimizing risk of marine mammal injury.

e. Vessels will stay at least 984 feet away from cow-calf pairs, feeding aggregations, or whales that are engaged in breeding behavior. If the vessel is
approached by cow-calf pairs, it will remain out of gear a long as whales are within 984 feet of the vessel (consistent with safe operations)

f. Consistent with NMFS marine mammal viewing guidelines (https://alaskafisheries.noaa.gov/pr/mm-viewing-guide), operators of vessels will, at all times, avoid
approaching marine mammals within 300 feet. Operators will observe direction of travel and attempt to maintain a distance of 300 feet or greater between the
animal and the vessel by working to alter course or slowing the vessel.

g. Special consideration of North Pacific right whale and their critical habitat:

i. Vessel operators will avoid transit through North Pacific right whale critical habitat. If such transit cannot be avoided, operators must post a dedicated PSO
on the bridge and reduce speed to 10 knots while in the North Pacific right whale critical habitat. Alternately, vessels may transit at no more than 5 knots
without the need for a dedicated PSO.

ii. Vessel operators will remain at least 800 m from all North Pacific right whales and avoid approaching whales head-on, consistent with vessel safety.

iii. Operators will maintain a ship log indicating the time and geographic coordinates at which vessels enter and exit North Pacific right whale critical habitat.

Vessels in Vicinity of Pacific Walruses and Polar Bears
a. Operators should take all reasonable precautions, such as reduce speed or change course heading, to maintain a minimum operational exclusion zone of 0.5
mile around groups of feeding walruses.
b. Exceptin an emergency, vessel operators would not approach within 0.5 mile of observed polar bears, within 0.5 mile of walrus observed on ice, or within 1
mile of walrus observed on land.
c. For Polar Bears:
e Operational and support vessels must be staffed with dedicated marine mammal observers to alert crew of the presence of polar bears and initiate
mitigation responses.
e Vessels must maintain the maximum distance possible from concentrations of polar bears. No vessel should approach within an 805-m (0.5-mi) radius of
polar bears observed on land or ice.
e Vessels must avoid areas of active or anticipated polar bear subsistence hunting activity as determined through community consultations.
e The USFWS may require trained marine mammal monitors on the site of the activity or on board any vessel or vehicles to monitor the impacts of Industry’s
activity on polar bear.
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Vessels in Vicinity of Seals

a. Vessels used as part of a BLM-authorized activity would be operated in a manner that minimizes disturbance to wildlife in the coastal area. Vessel operators
would maintain a 1-mile buffer from the shore when transiting past an aggregation of seals (primarily spotted seals) when they have hauled out on land,
unless doing so would endanger human life or violate safe boating practices.

Vessel Transit through Steller Sea Lion Critical Habitat/Near Major Rookeries and Haulouts

Vessels will remain 3 nautical miles (nm) (5.5 km) from all Steller sea lion rookery sites listed in paragraph 50 CFR 224.103 (d)(1)(iii). The vessel operator will not
purposely approach within 3 nm of any major Steller sea lion rookery or haulout unless doing so is necessary to maintain safe conditions.

ENDANGERED SPECIES ACT SECTION 7 CONSULTATION AND MARINE MAMMAL PROTECTION ACT ACTION CONSULTATION

Lease Notice 1. The lease areas may now or hereafter contain plants, animals, or their habitats determined to be threatened or endangered. The BLM may
require modifications to exploration and development proposals to further its conservation and management objective to avoid BLM-approved activities that would
contribute to the need to list such a species or designate critical habitat for listed species. The BLM would not approve any activity that may affect any such
species or critical habitat until it completes its obligations under applicable requirements of the ESA, as amended (16 United States Code [USC] 1531 et seq.),
including completion of any required procedure for conference or consultation.

Lease Notice 2. The lease area and/or potential project areas may now or hereafter contain marine mammals. The BLM may require modifications to exploration
and development proposals to ensure compliance with Federal laws, including the MMPA. The BLM would not approve any exploration or development activity
with the potential to “take” (e.g., Kill, injure, or disrupt the behavioral patterns of) marine mammals unless the applicant/operator applies for relevant take
authorization(s) under the MMPA. The BLM would require documentation of compliance with the MMPA by the USFWS and NMFS prior to commencement of
such activities.
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2.3  ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED ANALYSIS

2.3.1 Renewable Energy Alternative

An alternative that considers development of alternative or renewable energy was considered but eliminated
from detailed analysis. Such an alternative does not meet the purpose and need for an oil and gas program on
the Coastal Plain and is not consistent with PL 115-97.

2.3.2 Deferred Leasing

An alternative that considers deferring leasing was considered but eliminated from detailed analysis because
PL 115-97 requires the BLM to hold a minimum of two lease sales, that offer not fewer than 400,000 acres
each by 2024, the first of which must be held by December 2021. Further, such an alternative would have
essentially the same impacts as the action alternatives already analyzed.

2.3.3 No Waivers, Modifications, and Exceptions

An alternative that would disallow waivers, modifications, or exceptions to any lease stipulation or required
operating procedure was considered but eliminated from detailed analysis because it was not reasonable or
practicable. There are several lease stipulations and required operating procedures that do not allow waivers,
modifications, or exceptions; however, it is not reasonable to eliminate the potential for such flexibility for all
lease stipulations and required operating procedures, particularly if in accordance with 43 CFR 3101.1-4 the
factors leading to the adoption of the lease stipulation or required operating procedure have changed
sufficiently to make the protection it provides no longer justified or if the proposed operation would not cause
unacceptable impacts. Also, in some cases it is not practicable to comply with all lease stipulations and
required operating procedures. For example, in specific areas it may be impossible to avoid certain setbacks
in the construction of linear features such as pipelines.

2.3.4 Less Than 2,000 Acres of Surface Facilities

An alternative that allowed less than 2,000 acres of surface facilities would be inconsistent with PL 115-97 as
Congress explicitly established the protective facility acreage limit. Section 20001(c)(3) of PL 115-97 states
“the Secretary shall authorize up to 2,000 surface acres ... to be covered by production and support facilities.”
BLM cannot administratively modify this explicit statutory limitation.

2.3.5 Preclude Future Development or Only Allow Contiguous Development

An alternative that precludes development is not consistent with PL 115-97, which requires the BLM to
establish and administer a competitive oil and gas program for the leasing, development, production, and
transportation of oil and gas in and from the Coastal Plain and to hold at least two lease sales of not fewer
than 400,000 acres each. Oil and gas leases gives lessees the right to develop the oil and gas underlying the
leases. Precluding development would not allow reasonable access to any leases purchased. Similarly,
allowing only contiguous development may also preclude reasonable access to leases purchased if they are
not next to each other.
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Chapter 3. Affected Environment and
Environmental Consequences

3.1 INTRODUCTION

This chapter combines the description of baseline environmental conditions and the analysis of environmental
impacts for each resource. Though these two aspects are often in separate chapters in an EIS, they are
combined here to facilitate continuity for the reader from baseline conditions to potential impacts on each
resource. Following the description of baseline conditions, the discussion of potential direct, indirect, and
cumulative impacts from future oil and gas development under each resource provides the scientific and
analytic basis for evaluating the potential impacts of each of the alternatives described in Chapter 2. The
approach to impact analysis is discussed further in Appendix F.

Issuance of oil and gas leases under the directives of Section 20001(c)(1) of PL 115-97 would have no direct
impacts on the environment because by itself a lease does not authorize any on the ground oil and gas
activities; however, a lease does grant the lessee certain rights to drill for and extract oil and gas subject to
further environmental review and reasonable regulation, including applicable laws, terms, conditions, and
stipulations of the lease. The impacts of such future exploration and development activities that may occur
because of the issuance of leases are considered potential indirect impacts of leasing. Such post-lease activities
could include seismic and drilling exploration, development, and transportation of oil and gas in and from the
Coastal Plain; therefore, the analysis in Chapter 3 considers potential direct, indirect, and cumulative impacts
from on-the-ground post-lease activities.

The proposed leasing alternatives are a result of surface resource and management considerations and describe
areas to offer for lease and the terms and conditions that would apply to post-lease exploration and
development activities; they do not specifically propose development of oil and gas resources. For this reason,
the analysis relies on a hypothetical development scenario consistent with those alternatives and PL 115-97
in a good faith effort to identify indirect effects of leasing that are not known at this time but nonetheless could
be considered “reasonably foreseeable” (40 CFR Section 1508.8(b)) (see Appendix B).

The regulations governing leasing and development provide for multiple decision stages prior to any ground-
disturbing activities being authorized and require further compliance with applicable laws, including NEPA,
during post-leasing decision stages. Until the BLM receives and evaluates an application for an exploration
permit, permit to drill, or other authorization that includes site-specific information about a particular project,
impacts of actual exploration and development that might follow lease issuance are speculative, as so much
is unknown as to location, scope, scale, and timing of that exploration and development. At each decision
stage, the BLM retains the authority to approve, deny, or reasonably condition any proposed ground-
disturbing activity based on compliance with the terms and conditions of the lease and applicable laws and
policies; therefore, the analysis of effects of exploration and development in this Leasing EIS necessarily
reflects a more general, programmatic approach than could occur at the post-lease project-specific stage.

There are many uncertainties associated with projecting future petroleum exploration and development. These
uncertainties include the amount and location of technically and economically recoverable oil; the timing of
oil field discoveries and associated development; the future prices of oil and gas, and, more to the point, the
many exploration companies’ individual assessment of future prices and other competitive calculations that
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play into corporate investment decisions; and the ability of industry to find petroleum and to mobilize the
requisite technology to exploit it.

To address these uncertainties, the BLM has made reasonable assumptions based on the previous two-
dimensional seismic exploration of the Coastal Plain, the history of development in the NPR-A and other
North Slope developments, its own knowledge of the almost entirely unexplored petroleum endowment of
the Coastal Plain and current industry practice, and professional judgment. In making these assumptions, the
BLM has striven to minimize the chance that the resultant impact analysis would understate potential impacts;
therefore, the hypothetical development scenarios (Appendix B) are intended to represent optimistic high-
production, successful discovery, in a situation of favorable market prices.

The BLM has relied on the best available science to inform its consideration of the environmental impacts
surrounding an oil and gas leasing program in the Coastal Plain; however, the nature, abundance, and quality
of the data often vary, depending on the action, the geographic region in which it occurs, and the
environmental resources that may be affected. All these variables influence the understanding of how certain
oil and gas exploration and development activities may affect environmental features. Where information is
missing, this EIS complies with 40 CFR 1502.22 (see Appendix Q).

3.2  PHYSICAL ENVIRONMENT

3.2.1 Climate and Meteorology

Affected Environment

Climate is described by the National Weather Service (NWS) as the most recent 30-year averages of
meteorological parameters, such as temperature, precipitation, humidity, and winds; thus, climate change is
treated here as the longer-term change in such variables. Climate change can be driven by natural forces, such
as volcanic activity, solar output variability, and the earth’s orbital variations, or by human activity, such as
land use changes or GHG emissions. Much attention in recent decades has focused on the potential climate
change effects of GHGs, especially carbon dioxide (CO,), which has been increasing in concentration in the
global atmosphere since the end of the last ice age.

For a description of climate trends in the Arctic and on the North Slope, the reader is referred to Section 3.2.3.1
of the Greater Mooses Tooth 2 (GMT2) Development Project Final Supplemental Environmental Impact
Statement (GMT2 Final SEIS), issued in August 2018 (BLM 2018a). These trends have been confirmed in
the Fourth National Climate Assessment’s Alaska Chapter (Markon et al. 2018), including that Alaska has
been warming twice as fast as the global average since the middle of the twentieth century. Because climate
is defined as weather conditions over the most recent three decades, the information contained in the GMT2
Final SEIS is applicable to the program and thus is incorporated here by reference.

The program area is in the Arctic Refuge in northeast Alaska, along the Beaufort Sea, which is part of the
Arctic Ocean. The area is considered an arctic climate zone, with cold winters spanning approximately 8
months of the year (October through May) and cool summers, spanning approximately 4 months of the year
(June through September).

Weather data measured at the Kaktovik Airport on Barter Island from late 1947 through mid-2016 are
available on the Western Regional Climate Center website under the historical climate data pages. The period
of record climatological data summary for this location is shown in Table 3-1.
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Table 3-1
Kaktovik Airport Period of Record Monthly Climate Summary

Parameter Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average max. -7.7 -139 -88 6.7 26.3 384 454 438 354 203 51 -58 15.4
temperature (F)
Average min. -20.3 -26.3 -225 -93 157 304 348 344 279 101 -6.7 -18.3 4.1
temperature (F)
Average total 048 023 021 019 031 053 1.03 11 0.68 0.77 041 0.26 6.19
precipitation (in.)
Average total 5 2.7 2.6 2.4 3 1.6 0.5 15 49 9.2 5 34 41.8
snowfall (in.)
Average snow 12 14 15 15 10 2 0 0 1 5 8 10 8
depth (in.)

Source: WRCC 2018a. Historical Climate Summaries. https://wrcc.dri.edu/cgi-bin/cliMAIN.pl?ak0558.
Percent of possible observations from September 23, 1947, to June 7, 2016: maximum temperature: 98.6 percent; minimum
temperature: 99.7 percent; precipitation: 99.7 percent snowfall: 95.7 percent snow depth: 98.5 percent

Based on the Kaktovik climate data, average monthly precipitation in the area is heaviest in July and August,
with slightly more than an inch in each of these months. Annual total precipitation averages a little greater
than 6 inches of liquid equivalent. Monthly snowfall is highest in October, with slightly more than 9 inches,
on average. Snow is typically on the ground for approximately 10 months of the year, with only July and
August usually having little or no snow depth. July is the warmest month, with an average maximum
temperature around 45°F and an average minimum temperature around 35°F. February is the coldest month,
with an average maximum temperature of around -14°F and an average minimum temperature of around -
26°F.

Wind speed and direction is measured on Barter Island, at the Kaktovik Airport, as part of the automated
weather observing system (AWOS) network, operated and controlled by the FAA. The Kaktovik AWOS
station is near the coast, next to the Coastal Plain area. Using the lowa State University, lowa Environmental
Mesonet website, the Barter Island wind data for the most recent 10 full years, 2008-2017, were plotted to
produce the wind rose in Figure 3-1, Wind Rose Plot for Barter Island, Kaktovik, Alaska, in Appendix A
(ISU 2018). The wind rose shows a very strong predominance of winds from the east and the west, with east
winds being the most common. Winds from northerly and southerly directions are very infrequent in this area.
Average wind speed is also relatively high at 13.8 miles per hour. Calm winds are recorded less than 5 percent
of the time.

Farther inland, near the Brooks Range, monthly mean wind speeds are slightly lower (9.4 miles per hour;
Olsson et al. 2002), but strong winds from the south, readily exceeding exceed 45 miles per hour, can originate
as katabatic* flows down the many north-oriented valleys of the Brooks Range (Sturm and Stuefer 2013). In
general, snow depth and snow water equivalent decrease from inland to the coast (snow water equivalent
values of 6 to 8 inches near the foothills to 2 to 5 inches near the coast; Liston and Sturm 1998), while bulk
snow density and the prevalence of wind slabs increase (Sturm and Liston 2003).

Wind speed and direction are important to the dilution and transport of air pollutants; wind direction
determines where the air pollutants emitted in the area are transported. Based on the Kaktovik wind rose, air
pollutants are most often transported in a westerly direction, and secondarily, in an easterly direction. Wind
speed affects the concentration of air pollutants. This is because dispersion and turbulence increase with

!Caused by local downward motion of cool air
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increasing wind speeds, thereby decreasing air pollutant concentrations resulting from an emitted plume of
pollutants.

The degree of stability in the atmosphere is also a key factor in the dispersion of emitted pollutants. During
stable conditions, vertical movement in the atmosphere is limited, and the dispersion of pollutants is inhibited.
Conversely, during unstable conditions, upward and downward movement in the atmosphere is enhanced, and
dispersion of pollutants in the atmosphere increases. Conditions where temperatures increase with height,
known as temperature inversions, can result in very stable conditions, with virtually no vertical air motion.
The program area typically experiences more large-scale temperature inversions in the winter than in the
summer due to colder stable air masses settling closer to the ground during winter. Summer periods in the
program area typically have greater instability, due to warming and solar-induced vertical (convective) air
currents.

Recorded climate trends in Alaska, including the North Slope, show a significant increase in temperatures,
mostly occurring as a step change in 1977, when the Pacific decadal oscillation (PDO) changed from a
negative phase to a positive phase. The positive phase of the PDO correlates with more southerly winds over
Alaska in the winter, leading to positive temperature anomalies (ACRC 2019).

The only North Slope weather station summarized for temperature trends by the Alaska Climate Research
Center (ACRC) is in Utgiagvik. Temperature records there show an increase in annual average temperature
of 6.3°F from 1949 to 2016; a 5.9°F increase has occurred since the PDO shift in 1977. Conversely, the 18
other primary reporting stations distributed throughout Alaska show an average of 2.0°F warming since 1977
(ACRC 2019); thus, it is likely that a reduction in ice cover along the north coast of Alaska has had a
disproportionate effect on temperature trends since 1977 along the northern coast, compared with the rest of
Alaska. This is apparent by looking at changes in monthly ice concentration on the north Alaska coast and its
correlation with changes in temperature (Wendler et al. 2014).

In contrast to temperature, annual average total precipitation shows no discernable trend from 1925 through
2016 in the North Slope climate division of Alaska (WRCC 2018b).

In addition to weather data provided by the FAA and NWS stations in northern Alaska, such as at Kaktovik
and Utgiagvik, the US Geological Survey (USGS) operates a 16-station, permafrost monitoring network in
the NPR-A (12 stations) and the Arctic Refuge (4 stations) to help detect changes in meteorological conditions
and soil temperatures. This network, known as the DOI/Global Terrestrial Network for Permafrost Observing
System, began operations at some sites as early as 1998, and now has over 10 years of data from each site.
The four Arctic Refuge stations include three in the program area: Marsh Creek, Camden Bay, and Niguanak.
The data collected can be found in the 2016 annual report for this monitoring network (Urban and Clow 2018)
at the following website: https://pubs.usgs.gov/ds/1092/ds1092.pdf.

Baseline Greenhouse Gas Emissions

Greenhouse gas (GHG) emissions are typically expressed as carbon dioxide (CO,) equivalents (CO-g). Each
GHG (other than water vapor) caused by humans has an estimated global warming potential (GWP) based on
its modeled effects on the atmosphere’s energy balance compared to CO.. The GWP of CO- is equal to 1.0.

The next most important gases are methane (CH,) and nitrous oxide (N2O), whose GWPs are estimated at a
100-year time horizon of 25 and 298, respectively, according to EPA rules for GHG reporting at 40 CFR 98,
Subpart A. For methane, for example, this means that a metric ton of methane has approximately 25 times the
GWP of a metric ton of CO; at 100 years after emission. Over a shorter period, such as 20 years, methane’s
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GWP has been estimated to be in the range of 84 to 86, given that it has a relatively short half-life of
approximately 12 years in the atmosphere. The higher GWP may imply greater climate impacts at time scales
of decades; nevertheless, the ocean-atmosphere-cryosphere? responds relatively slowly to GHG effects,
mainly due to the very large thermal inertia of the oceans; therefore, the analysis here presents CO.e estimates
for 100-year time horizons.

An inventory of recent GHG emissions, expressed as CO.e, at various geographic scales is provided in Table
3-2, in units of million metric tons (MMT) per year. Development-related emissions can be compared against
these values to provide an estimate of the relative contribution of such emissions at various geographic scales.
Note that the emissions in the table do not include sinks that tend to remove some of the emissions from the
atmosphere. Approximately 55 percent of the carbon emitted by humans each year is taken up by the
biosphere® (USCCSP 2019).

Table 3-2
GHG Emissions at Various Geographic Scales in 2015
. Annual Emissions Percent of Global
Geographic Area Data Source (MMTlyear) Emissions
Alaska ADEC 2018a 41.3 0.084
usS EPA 2018a 6,638 13.5
Global Olivier et al. 2017 49,100 100

Source: Olivier et al. 2017; ADEC 2018a; EPA 2018a

Local and Global Direct and Indirect Impacts

Issuance of oil and gas leases under the directives of Section 20001(c)(1) of PL 115-97 would have no direct
impacts on the environment because by itself a lease does not authorize any on the ground oil and gas
activities; however, a lease does grant the lessee certain rights to drill for and extract oil and gas subject to
further environmental review and reasonable regulation, including applicable laws, terms, conditions, and
stipulations of the lease. The impacts of such future exploration and development activities that may occur
because of the issuance of leases are considered potential indirect impacts of leasing. Such post-lease activities
could include seismic and drilling exploration, development, activities (e.g., well construction, well
completion, and oil and gas production) and transportation of oil and gas in and from the Coastal Plain;
therefore, the analysis considers potential impacts on the climate (via GHG emissions) from on-the-ground
post-lease activities.

This assessment deals primarily with climate, defined as longer-term (30 years or more) variations in
meteorological conditions. Any potential effects of post-lease oil and gas activities on meteorological
conditions would be on a very small scale (microscale) and would cover very small portions of the program
area, for example, such as a decrease in localized wind speeds and the creation of snowdrifts immediately
downwind of structures; therefore, impacts on meteorological conditions are not addressed further in this
section. The climate and meteorology impacts of the Coastal Plain oil and gas leasing program are generally
similar among the action alternatives being considered.

2Those portions of the earth’s surface where water is in solid form, such as sea ice, lake ice, river ice, snow cover,
glaciers, ice caps, ice sheets, and frozen ground.
3The surface, atmosphere, and water bodies of the earth where there are living organisms.

Coastal Plain Oil and Gas Leasing Program 3-5
Final Environmental Impact Statement



3. Affected Environment and Environmental Consequences (Climate and Meteorology)

Regarding the potential effects of climate change on the region in general, the reader is referred to Section
3.2.4 of the GMT2 Final SEIS for a detailed discussion (BLM 2018a). With respect to climate change effects
of post-lease oil and gas activities, there are two aspects of potential climate impacts that are addressed below:

1. Climate change impacts associated with potential development (due to emissions of GHGS)
2. Climate change impacts on potential development

Climate Change Impacts Associated with Potential Development

The potential impacts of post-lease oil and gas activities on the climate could occur at the microscale, due to
building structures and installing combustion sources that can heat localized areas near development. These
effects would be very small and of little effect in the vast majority of the program area.

The macroscale effects on climate change would be through GHG emissions that can contribute to a change
in the composition of the global atmosphere, thereby increasing the greenhouse effect on the planet’s heat
retention. The GHG emissions that could result from post-lease oil and gas activities would result from
combustion of fossil fuels (mainly natural gas, diesel fuel and gasoline) for construction, drilling, production,
processing, and transport of the petroleum products. Smaller amounts of emissions would occur through
permafrost degradation from surface-disturbing activities. Additional GHG emissions would result from
combustion of the products themselves in the global marketplace.

Estimates of potential GHG emission changes resulting from future development following the leasing
decision can be described as either direct emissions or indirect emissions. The direct emissions are those
resulting from construction, drilling, production, processing, and transportation. The indirect emissions are
those resulting from the combustion of the petroleum products, due to a relatively small increase in US
demand for liquid petroleum products, which could result from increased US supply due to potential
development. The natural gas produced as a result of future oil and gas development may initially be re-
injected to conserve the natural gas and maintain reservoir pressure for oil recovery, as is currently done with
excess gas that is not used as fuel on the North Slope, or periodically flared for safety. Some amount of natural
gas would be produced as a byproduct of oil production in some formations. Use of this natural gas on the
global markets is anticipated at some point in the future; the State of Alaska is pursuing a plan to build a
natural gas transport pipeline from the North Slope to access markets in Asia. Gas transported through the
pipeline is expected to come from established fields with proven reserves initially but could eventually include
natural gas from the Coastal Plain. The analysis presented below includes potential production and use of
natural gas from the Coastal Plain.

Direct GHG Emissions from Future Development

To provide an approximation of total potential GHG emissions from post-lease oil and gas activities including
construction, drilling, production, processing, and transportation of oil and gas (not accounting for the fact
that such emissions are likely not entirely additive in a global context), the GMT2 Final SEIS (BLM 2018a)
projections for direct GHG emissions were scaled according to the respective total amounts of estimated oil
production from GMT?2, versus the ranges projected for the Coastal Plain leasing program. For the GMT2
development, total recoverable oil is estimated at approximately 170 million barrels (BLM 2018a). For the
Coastal Plain development, total production potential is estimated to range from 1.5 to 10 billion barrels of
oil (BBO), or anywhere from 9 to 59 times as much as for GMT2.

Assuming that the potential direct GHG emissions are directly proportional to oil production, and using the
GMT2 emissions estimates (BLM 2018a, Table 79) as a basis for scaling the Coastal Plain development
emissions, a comparison of estimated oil production and related maximum annual GHG emissions for the
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Coastal Plain development is provided in Table 3-3. The GHG emissions in Table 3-3 are estimated as carbon
dioxide equivalents (CO-¢e). Note that based on the GMT2 Final SEIS, the estimated GHG emissions vary
substantially by year of the development; thus, the GMT2 Final SEIS annual average over an assumed 37-
year construction, drilling, and production period is used for this analysis. The Coastal Plain production could
extend much longer than 37 years, perhaps from 50 to 100 years; 70 years is assumed for purposes of making
annual GHG projections for this Leasing EIS. While a 100-year production duration would substantially
decrease annual average emissions from the Coastal Plain, the effect on total development GHG emissions
would not change. This is because the Coastal Plain development would still represent approximately 9 to 59
times the estimated oil production and therefore 9 to 59 times the direct GHG emissions of the GMT2
development.

Table 3-3
Projected Oil Production and Direct GHG Emissions Estimates
Total Oil Produced Average Annual Oil Average _An_nual GHG
Development (Million Barrels) Produced Emissions
(Million Barrels) (Metric Tons of CO2¢)
GMT2 170.1 4.6 12,180
Coastal Plain 1,500 to 10,000 21to 143 56,739 to 378,261

Source: BLM 2018a

Indirect GHG Emissions from Future Development

While petroleum is obviously a global commodity, the analysis here is based on changes in US demand,
projected from estimates made with a market demand model called MarketSim, developed by the Bureau of
Ocean Energy Management (BOEM). The MarketSim model considers only the US supply and demand for
petroleum and other US energy use; thus, the accuracy of the change (increase) in petroleum demand
estimated from MarketSim projections is limited, given its scope is just the US market; however, any type of
supply and demand projections must be considered quite uncertain, given the inherent difficulties in economic
projections.

According to the US Department of Energy, Energy Information Administration (EIA 2018), global
petroleum liquids production and consumption in 2018 is projected to average approximately 100 million
barrels of oil (equivalents) per day. The proposed Coastal Plain oil and gas leasing program is expected to
result in potential production totaling in the range of 1.5 to 10 BBO. Assuming a 70-year period for this
production, the average for this development over its operating life would therefore range from 0.06 to 0.39
million barrels per day; thus, post-lease oil and gas activities could supply in the range of 0.1 to 0.5 percent
of global oil production, once the field has reached peak production. Given that global oil production continues
to increase, the development that could occur with the Coastal Plain oil and gas leasing program would
represent a smaller fraction of global production as the years pass. The potential natural gas production
estimate for the Coastal Plain ranges from 0 to 7 trillion cubic feet (TCF) of gas produced (Attanasi 2005).
For comparison purposes, combustion of the projected upper-end of total natural gas production (7 TCF)
would generate approximately 8.4 percent of the GHGs (as COe) from combustion of the projected upper-
end of total oil production (10 BBO).

BOEM applied its MarketSim model for the Coastal Plain development on the North Slope, for both the low-
and high-end production cases (BOEM 2018a). The BOEM projections show that, without the Coastal Plain
production, US energy demand would be lower. The lower amount would be equal to 3.4 percent of the energy
represented by the Coastal Plain petroleum production under low end production and 3.9 percent of the energy
under the high end production .
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Looking at it another way, post-lease oil and gas activities are projected to increase US energy demand by 3.4
percent (low-end case) to 3.9 percent (high-end case) of the projected Coastal Plain leasing production of
energy. Conversely, over 96 percent of the Coastal Plain energy production is projected to replace other US
(and likely global) energy production that would not happen if Coastal Plain development goes forward. The
BOEM projections include production of both oil and natural gas from the Coastal Plain, expressed as barrels
of oil equivalent. For natural gas, the analysis assumes the production eventually makes its way to the US or
global market, regardless of whether some of the natural gas production is initially reinjected.

Using the MarketSim projections for the incremental (Action minus No Action) production in barrels of oil
equivalent, BOEM applied its Greenhouse Gas Lifecycle model (GHG Model) to estimate total GHG
emissions with and without Coastal Plain development. Based on this analysis, and assuming a 70-year
production and consumption period for the Coastal Plain, the incremental (Action minus No Action) average
(over 70 years) annual indirect GHG emissions estimates are shown in Table 3-4. BOEM’s GHG life cycle
paper and the MarketSim documentation are available at https://www.boem.gov/ESPIS/5/
5612.pdf and at https://www.boem.gov/OCS-Report-BOEM-2016-065/, respectively.

Table 3-4
Projected Oil Production and Indirect GHG Emissions Estimates for the Coastal Plain

MarketSim Demand Annual GHG Emissions

Case Total Oil Produced Increase Fraction of Increase (Million Metric
(Million Barrels) Coastal Plain Production f
(%) Tons of COze)
Low-end Case 1,500 3.4 0.7
High-end Case 10,000 3.9 5.0

Source: BOEM 2018a

See Appendix R of this EIS for BOEM’s estimates of gross GHG emissions from the proposed action and
from the substitute energy assumed to be supplied under Alternative A (the No Action Alternative). Note that
BOEM did not model alternative future carbon policies and foreign energy consumption, as explained in
Appendix R.

The estimated Coastal Plain oil and gas development potential direct and indirect emissions portion of
estimated 2015 global emissions are shown in Table 3-5, along with the percentage of development-related
GHG emissions at the state and national scales. The projected annual average Coastal Plain drilling and
operational direct emissions would equate to up to 0.0008 percent of 2015 global emissions. The estimated
indirect emissions resulting from development due to post-lease oil and gas activities would equate to up to
approximately 0.01 percent of global GHG emissions, as shown in Table 3-5. As discussed above, the direct
emissions are those from production, processing and transport activities, while the indirect emissions are those
from combustion of the net fuel production exported to markets.

While most of the Coastal Plain emissions estimates summarized in Table 3-5 are combustion-related, some
of the reservoir hydrocarbons, most importantly methane, escape to the atmosphere without being combusted.
These methane emissions are due to leaks during the drilling, production, processing and transport of natural
gas. It is difficult to obtain accurate estimates of the amount of GHG emissions (as CO2¢e) from such leaks as
compared to the GHG emissions from combustion processes. The 2016 emission inventory from the EPA
estimates that 81 percent of US GHG emissions (as CO-e) are CO>, 10 percent are methane, and the remainder
are other GHGs (EPA 2018b). EPA estimates that 31 percent of the 2016 methane contribution is from oil
and gas production activities, which would mean that 3.1 percent of US total GHG emissions are from
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Table 3-5
Estimated Future Development Annual GHG Emissions versus 2015 Emissions at
Various Geographic Scales

Annual COze Portion of Portion of
. Inventor Emissions us Global
Geographic Area Year Y Data Source (Million Metric Emissions Emissions
Tons of COze) (%) (%)
Coastal Plain Direct NA Projected 0.06 to 0.38 0.0009 to 0.0001 to
Emissions 0.006 0.0008
Coastal Plain Minimum NA Projected 0.7 0.01 0.0014
Indirect Emissions
Coastal Plain Maximum NA Projected 5.0 0.08 0.012
Indirect Emissions
Alaska 2015 ADEC 2018a 41.3 0.62 0.084
us 2015 EPA 2018a 6,638 100 13.5
Global 2015 Olivier et al. 49,100 740 100
2017

Source: Olivier et al. 2017; ADEC 2018a; EPA 2018a
MMT = million metric tons of GHG measured as CO.e.

methane associated with oil and gas production. Nationally, the EPA estimate of methane’s GHG contribution
from petroleum production processes equates to approximately 5 percent of the COze contribution from the
nationwide petroleum and natural gas combustion; thus, this would represent a marginal portion of the direct
plus indirect GHG emissions, equal to roughly 5 percent of the estimated direct plus indirect emissions from
the Coastal Plain development shown in Table 3-5.

An approximate estimate of the global CO, parts per million (ppm) increase due to the projected GHG
emissions from oil and gas development in the Coastal Plain can be made based on total direct and indirect
CO.e emissions of the Coastal Plain versus global CO.e emissions in Table 3-5. The fraction of the global
CO.e emissions represented by the Coastal Plain’s maximum estimated production is approximately 0.012
percent.

The rate of CO, concentration increase measured at Mauna Loa, in Hawaii in recent years is approximately
2.5 ppm per year. Assuming the CO2/CO.e ratios are similar for the Coastal Plain and global emissions, the
annual CO; increase in ppm can be multiplied by the fraction of global COe emissions represented by the
Coastal Plain. This would represent an estimated annual Coastal Plain contribution of less than 0.0003 ppm
to the global CO. concentration increase. If the production life of the development area is 70 years, this would
yield a cumulative total of less than 0.02 ppm of CO; increase globally for the Coastal Plain, compared to a
current global CO, level of around 410 ppm.

Social Costs of GHG Emissions
Section F2.1 in Appendix F provides detail on the reasons why the use of what is known as the social cost
of carbon protocol was not included in this EIS.

Impacts of Climate Change on Potential Development

The impacts of climate change on potential development could include a shorter winter construction season.
This is defined as the time when the ground and lakes are adequately frozen to support heavy equipment
movement. Permafrost is not likely to disappear in the program area during the life of any oil and gas
development in the program area; however, if temperatures continue to warm in the area, the warm season
active zone (thawed soil zone) would go deeper, making equipment movement more difficult in warm months,
possibly increasing road maintenance frequency and costs. If summer active soil depth increases substantially,
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allowances would need to be made for more substantial structural supports that rely on permafrost, perhaps
requiring deeper anchoring of such supports.

Long-term trends show that the annual mean Arctic sea ice extent is decreasing (IPCC 2014). However,
summer sea ice extent in the Arctic has risen slightly from the lows of the past decade, with July 2018 monthly
average sea ice extent the highest it has been of any July since 2005, at 3.66 million square miles. This is
approximately 20 percent lower than the maximum measured July average Arctic sea ice extent of 4.56 million
square miles in 1983, and about 12 percent higher than the lowest July extent of 3.27 million square miles
measured in 2012 (DMI 2018). The period of record for these satellite measurements goes back only to 1979,
which is likely near a modern peak in Arctic ice, given the shift in the PDO that occurred in 1977. After 1977
there was a dramatic shift upward in annual mean temperatures in Alaska, along with a multi-decade decrease
in Arctic ice extent. Continued recovery or further declines in Arctic sea ice can have their most significant
impacts on temperatures in North Slope coastal areas, such as the program area. Inland areas are buffered
from the moderating effects of open water, so the program area would be more sensitive to changes in sea ice,
compared to developments farther inland.

In coastal areas near the Coastal Plain, the average age of ice is less than a year. This is because there typically
has been open water along the coast and well offshore during the late summer and early fall, for at least the
past couple of decades. This is not because there is no older (multi-year) or thicker ice left in the Arctic, but
because prevailing ocean currents and winds have been keeping the thicker and older ice farther east. Here,
for most of the past couple of decades, it has been pushed up against northeastern Canada and northern
Greenland during the summer. This can be seen by viewing the animation of monthly sea ice thickness
calculations provided by the Danish Meteorological Institute at http://polarportal.dk/en/sea-ice-and-
icebergs/sea-ice-thickness-and-volume/ (DMI 2019). It shows data from January 2004 through the present
time.

At current rates of sea level rise, from around 7 inches per century (tide gauge record) to 12 inches per century
(satellite measurements), sea waters are not expected to encroach on any potential development within an
approximate 70-year life of production facilities or access roads for the program area.

Transboundary Impacts

GHG emissions disperse relatively quickly and evenly over the time scales of concern for climate change
(decades or longer) throughout the global atmosphere; therefore, impacts from the proposed Coastal Plain
leasing program would not be concentrated close to such emissions, such as in the Arctic Refuge or in adjacent
areas of Canada. Consequently, the proximity of the proposed development to Canada would have no greater
climate change-related impacts there than if the related GHG emissions occurred, for example, in Antarctica.

Cumulative Impacts

As described above, GHG emissions disperse through the global atmosphere relatively quickly relative to the
time scales of concern for climate, which are decades to centuries. GHG emissions from oil and gas
development projects on the North Slope and elsewhere around the globe are implicitly included in the
supply/demand analysis of GHG emissions described under Indirect GHG Emissions from Future
Development, above. The indirect emissions projections in Table 3-5 compare the effects of post-lease oil
and gas activities in the context of statewide, US, and global GHG emissions, which continue to increase. The
potential cumulative climate impacts of global development and associated GHG emissions have been
discussed extensively in the published literature, including several reports by the Intergovernmental Panel on
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3. Affected Environment and Environmental Consequences (Climate and Meteorology)

Climate Change and numerous scientific journals, and therefore, are not repeated here (BLM 2018a; IPCC
2014; Melillo et al. 2014; ACIA 2005).

3.2.2 Air Quality

Affected Environment

Air quality is measured by the concentration of air pollutants in a geographic area. Wind, temperature,
humidity, and geographic features, in addition to natural and anthropogenic emissions sources, are factors that
have the potential to affect the resource. Indicators of impacts on air quality are the inability to meet
NAAQS/AAAQS and a degradation of air quality related values (AQRVS), such as visibility and deposition.

Air Quality

The federal Clean Air Act provides the framework for protecting air quality at the national, state, and local
level. The act designates the EPA as the chief governing body of air resources in the US; however, it provides
states with the management authority to implement their own air quality legislation, monitoring, and control
measures. With EPA approval, state and local air districts can implement their own permitting and emissions
control regulations to implement federal requirements, and the state and local requirements cannot be less
stringent than the federal requirements. The ADEC is the regulating authority to enforce the Alaska Air
Quality Control Regulations under 18 Alaska Administrative Code (AAC) 50.

Under the authority of the Clean Air Act, the EPA has set time-averaged NAAQS for six criteria air pollutants
considered to be key indicators of air quality: carbon monoxide (CO), nitrogen dioxide (NO-), ozone (Os),
sulfur dioxide (SO,), lead (Pb), and two categories of particulate matter (less than 10 microns in diameter
[PMyg] and less than 2.5 microns in diameter [PM2s]) (EPA 2018c). These standards may be updated
periodically based on peer-reviewed scientific data. States may set their own ambient air quality standards for
criteria pollutants and other pollutants, but their criteria pollutant standards must be at least as stringent as the
federal standards. The AAAQS are the same as the NAAQS, except for the addition of a standard for
ammonia. The program area is in attainment or unclassifiable (treated as attainment for regulatory purposes)
for each of the NAAQS (EPA 2018d). The nearest nonattainment area is in Fairbanks, approximately 350
miles southwest of the Coastal Plain; Fairbanks is in a nonattainment status for the 24-hour averaged PM: s
NAAQS (EPA 2018d).

The Clean Air Act requires each state to identify areas that have ambient air quality in violation of federal
standards using monitoring data collected through state and federal monitoring networks. There are no state
or federal air quality monitoring stations in or near the program area. Industry monitoring that conforms to
EPA guidance is the only available quantitative indicator of air quality on the North Slope. There are two
monitoring stations that report complete, multiyear data near the program area: BPXA’s A-Pad
Meteorological and Ambient Air Monitoring Station, approximately 60 miles west of the Coastal Plain
boundary, and ConocoPhillips Alaska, Inc.’s Nuigsut Ambient Air Quality and Meteorological Monitoring
Station, approximately 110 miles west of the Coastal Plain boundary. Table 3-6 shows the measured pollutant
concentrations at each of these stations for the most recent 3 years of verified data.

In addition, ADEC shares monitoring values for short-term, project-specific air quality monitors used in the
air permitting process. There are nine monitors on the North Slope, including the two described in Table 3-6,
from which data have been collected and verified since 2009, usually for 1 year. None of the data from any
of these monitors have shown exceedances of the NAAQS/AAAQS (ADEC 2018b). Based on the limited oil
and gas development and the small size of the locally-produced emissions near the Coastal Plain, it is likely
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Table 3-6
Air Pollutant Monitoring Values, Nuigsut and A-Pad Monitors
Nuigsuit
Below
Pollutant Avg NAAQS/
. ' Rank 2015 2016 2017 Avg. NAAQS/
(units) Period AAAQS AAAQS?
Cco 1hr 2"d highest daily 1 1 1 1 9 Yes
(ppm) max
8 hr 2" highest daily 1 1 1 1 35 Yes
max
NO2 1hr 98t percentile of 23.6 18.0 27.4 23 100 Yes
(ppb) daily max
Annual  Annual average 2 1 2 2 53 Yes
SOz 1hr 99" percentile of 1.2 3.2 3.5 2.6 75 Yes
(ppb) daily max
3hr 2" highest daily 1.2 3.4 35 2.7 500 Yes
max
24 hr 2" highest 1.1 3.1 3.4 2.5 140 Yes
Annual Average 0.1 0.8 0.9 0.6 30 Yes
PMio 24 hr 2" highest 98.5 128.8 48.8 92.1 150 Yes
(ug/m®)
PM2.s 24 hr 98! percentile 10.0 5.5 6.9 7.5 35 Yes
3
M9/ “Annual  Average 28 13 16 19 12 Yes
O3 (ppb) 8 hr 4 highest daily 46 43 45 44 70 Yes
max
A-Pad
Below
Pollutant Avg NAAQS /
. : Rank 2014 2015 2016 Avg. NAAQS/
(units) Period AAAQS AAAQS?
NO2 1hr 98! percentile of 33.3 36.4 24.8 315 100 Yes
(ppb) daily max
Annual  Annual average 3 3 2 2.7 53 Yes
SO2 1hr 99 percentile of 4.3 4.3 3.3 4.0 75 Yes
(ppb) daily max
3hr 2" highest daily 5 4 0 3.0 500 Yes
max
24 hr 2" highest 1.7 2.1 0 1.3 140 Yes
Annual  Average 5 1 0 2.0 30 Yes
O3 (ppb) 8 hr 4 highest daily 51 44 43 46 70 Yes
max

Sources: ADEC 2018b
NAAQS/AAAQS for O3 were converted from parts per million (ppm) to parts per billion (ppb), and the 24-hour and annual SO,
AAAQS were converted from pg/m? to parts per billion

that the baseline air quality pollutant concentrations in the program area are lower than those reported by A-
Pad, Nuigsut, and other monitoring stations on the North Slope.

In addition to criteria pollutants, the Clean Air Act regulates toxic air pollutants, or hazardous air pollutants,
that are known or suspected to cause cancer or other serious health effects or adverse environmental impacts.
The hazardous air pollutant regulatory process identifies specific chemical substances that are potentially
hazardous to human health. It sets emission standards to regulate the amount of those substances that can be
released by individual facilities or by specific types of equipment. Controls can be required at the source,
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either through manufacturer requirements or via add-on control devices, to limit the release of these air toxics
into the atmosphere. The hazardous air pollutants most relevant to oil and gas operations are formaldehyde,
n-hexane, benzene, toluene, ethylbenzene, xylenes, acetaldehyde, ethylene glycol, and methanol; other
compounds may be identified as potentially hazardous air pollutants and evaluated during project-specific
analysis. There are limited sources for these pollutants in the Coastal Plain.

Air Quality Related Values

AQRVs are resources that may be affected by a change in air quality. The Clean Air Act gives federal land
managers the responsibility for protecting these values in Class | areas from the adverse impacts of air
pollution (40 CFR 51.166). The Class | area nearest to the program area is Denali National Park, which lies
about 425 miles southwest. In a NEPA context, analysis is sometimes done to assess potential impacts in Class
Il areas considered sensitive in the context of preserving the visitor experience, such as federally managed
national parks, monuments, wilderness areas, and wildlife refuges that were not designated as Class | areas.
The nearest such areas are the Arctic Refuge, in which the Coastal Plain is located, and Gates of the Arctic
National Park, approximately 125 miles southwest of the Coastal Plain.

Visibility
Haze is a form of air pollution that occurs from refraction of sunlight on particles in the atmosphere. The result

of haze is impaired visibility. In 1999, the EPA published the Regional Haze Rule, implementing a visibility
protection program for Class | areas.

Visibility in some of these areas is monitored through the Interagency Monitoring for the Protection of Visual
Environments (IMPROVE). Visibility is described by two units of measure: haze index in deciviews (dv) and
standard visual range. Visibility at Bettles Field Station (near Gates of the Arctic National Park, the closest
monitored location to the program area, is shown in Figure 3-2, Visibility Data for Gates of the Arctic
National Park, in Appendix A (IMPROVE 2018a). Visibility at Denali National Park and Preserve, the closest
monitored Class | location to the program area, is also shown in Figure 3-2. Data collected at the Bettles
monitor showed an improvement in conditions on the haziest days and essentially constant visibility
conditions for the clearest days from 2010 to 2014. The 4 dv measure on the clearest days corresponds to a
visual range of about 160 miles; the approximately 13 to 9 dv on the haziest days corresponds to a visual range
of 65 to 100 miles (IMPROVE 2018b). At Denali National Park and Preserve, the haze index on the haziest
days generally shows a downward trend from 1990 to 2017, with the maximum value of approximately 15 dv
(visual range of about 54 miles) occurring in 2009 and 2010. On the clearest days, the haze index in Denali
National Park and Preserve has consistently been slightly higher than natural conditions since 2000, ranging
from approximately 2 to 3 dv (visible range of 180 to 200 miles) (IMPROVE 2018b). Visibility data have
been collected since 2018 at the Toolik Field Station, approximately 110 miles southwest of the Coastal Plain,
though no validated data are yet available.

Deposition

In atmospheric deposition, air pollutants are removed from the atmosphere and subsequently deposited in
aquatic and land-based ecosystems. This can occur through precipitation or through the dry gravitational
settling of particles onto soil, water, and vegetation. A primary issue of atmospheric deposition is the potential
formation of acids, particularly nitrogen and sulfur species. In areas of heavy emissions, this can lead to acid
rain and snow and the subsequent deterioration of lakes, streams, soils, nutrient cycling, and biological
diversity. Additional compounds that can accumulate from atmospheric deposition are air toxins, heavy
metals, such as mercury, and nutrients, such as nitrates and ammonium.
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Bettles Field Station (near Gates of the Arctic National Park) is the nearest area where nitrogen critical loads
have been analyzed and recorded. The critical load ranged between 1 and 3 kilograms per hectare per year
(kg/ha-yr), based on 2010 and 2011 estimates, while the maximum nitrogen deposition was 0.94 kg/ha-yr,
based on recorded values from 2008 through 2015 (BLM 2018a, Table 27). At Denali National Park and
Preserve, the critical load ranged between 1 and 3 kg/ha-yr, based on 2010 and 2011 estimates, while the
maximum nitrogen deposition was 0.64 kg/ha-yr, based on recorded values from 1980 through 2016 (BLM
2018a, Table 27).

The National Atmospheric Deposition Program/National Trends Network measures concentrations and
deposition rates of constituents removed from the atmosphere by precipitation (wet deposition). It focuses on
those that affect rainfall acidity and those that may cause adverse ecological effects. Trends for ammonium,
nitrate, and sulfate ions show that for Bettles Field Station, near Gates of the Arctic National Park, recorded
deposition is decreasing, while for Denali National Park and Preserve, deposition is increasing (BLM 2018a,
Figures 4 to 6).

The Clean Air Status and Trends Network (CASTNET) measures air quality and deposition trends in rural
areas. In conjunction with other national monitoring networks, CASTNET data are used to assess relationships
between regional pollution and total deposition patterns and to evaluate the effectiveness of national and
regional emission control programs. For dry deposition, CASTNET records flux data from monitoring stations
across the country; flux is the rate at which dry particles reach the ground. The nearest monitor with recent
data is in Denali National Park and Preserve. From 1998 through 2016, sulfate ion dry deposition reached its
maximum at 2.5 kg/ha/yr in 2006. Nitrate ion dry deposition reached its maximum just below 2.0 kg/ha/yr in
2004, and ammonium ion dry deposition reached its maximum of 1.4 kg/ha/yr in 2004. The annual average
trend for all three ion fluxes has been consistent over the period of record for this monitoring station (BLM
2018a, Figure 7).

Toolik Field Station began collecting data on acid deposition in 2017 and mercury deposition in 2018, but no
validated data are yet available.

Air Pollutant Sources

There are few sources of air pollutants in the Coastal Plain. The primary pollutant sources are residential and
commercial heating sources and mobile sources, such as snowmachines, vehicles, and aircraft. Additional
emission sources on the wider region of the North Slope are oil and gas facilities, with lesser contributions by
electricity generation and waste treatment. The nearest oil and gas facilities occur in the Point Thompson,
Badami, Liberty, and Duck Island oil and gas units, west of the Coastal Plain (Alaska Division of Oil and Gas
2017). As of 2003, there were more than 4,800 exploratory and production wells on Alaska’s North Slope
(NRC 2003); as of 2018, there were approximately 2.7 million acres of active leases there (Alaska Division
of Oil and Gas 2018). There are no active leases or active wells in the Coastal Plain.

Alaska is affected by international long-range transport of pollutants that affect visibility conditions.
International transport of pollutants into Alaska has been documented through a variety of research studies.
Storm activity in arid desert regions of Asia affects Alaska from March to May. Arctic haze is attributed to
anthropogenic aerosols from Northern Europe and Russia that reach Alaska from November to May. Human
caused and natural fires from Siberia, Asia, Europe and North America affect Alaska from April to August
(Huff 2017).
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Direct and Indirect Impacts

Issuance of oil and gas leases under the directives of Section 20001(c)(1) of PL 115-97 would have no direct
impacts on the environment because by itself a lease does not authorize any on-the-ground oil and gas
activities; however, a lease does grant the lessee certain rights to drill for and extract oil and gas subject to
further environmental review and reasonable regulation, including applicable laws, terms, conditions, and
stipulations of the lease. The impacts of such future exploration and development activities that may occur
because of the issuance of leases are considered potential indirect impacts of leasing. Such post-lease activities
could include seismic and drilling exploration, development, and transportation of oil and gas in and from the
Coastal Plain; therefore, the analysis considers potential impacts on air quality from on-the-ground post-lease
activities.

This section describes the potential impacts of future Coastal Plain oil and gas development on air resources.
Oil and gas leasing would have no direct impacts on air quality or AQRVS, as it would not authorize any on-
the-ground actions. A decision to authorize leasing may lead to indirect impacts because the issuance of leases
could result in on-the-ground oil and gas activities being permitted. These post-lease activities would emit air
pollutants from a variety of sources during exploration, development, production, and abandonment and
reclamation. These pollutants could affect air quality and AQRVs in the Coastal Plain and in nearby areas. A
guantitative analysis may be required once a project has been proposed.

Alternative A

Under Alternative A, no federal minerals in the program area would be offered for future oil and gas lease
sales. No potential impacts on air quality or AQRVs from oil and gas development in the Coastal Plain would
occur. Local and regional air emission sources, described above under Affected Environment, would continue
to contribute air pollutants to the North Slope. The increase in emissions from oil and gas-generating sources
in the Coastal Plain would be limited in the absence of oil and gas development; however, emissions-
generating sources outside the Coastal Plain would continue to increase, particularly those related to onshore
and offshore oil and gas development.

Impacts Common to All Action Alternatives

The types of air emission sources typically associated with oil and gas development on the North Slope of
Alaska are described in detail in a number of studies and EISs, including the Alpine Satellite Development
Plan (BLM 2004), the GMT1 Final SEIS (BLM 2014), the GMT2 Final SEIS (BLM 2018a), and the
Nanushuk Project EIS (USACE 2018). These studies detail the oil and gas development phases and the
associated emission sources required during each phase to bring oil and gas resources on the North Slope to
production. The types of emissions sources analyzed in those studies would be similar to those required to
recover oil and gas resources in the Coastal Plain.

As described by these reports, emissions and emission sources would vary based on the phase of development,
as summarized below:

e During exploration, seismic surveying emissions would be produced by vibreosis rubber tracked
vehicles, helicopters, and bulldozers or larger tracked vehicles used to pull the camp trains. Pollutant
emissions would consist primarily of nitrogen oxides and CO, with lower levels of other criteria
pollutants.

o During exploratory drilling and pad construction, emissions would be produced mainly by drilling
equipment required for exploratory and delineation wells. Additional sources of emissions would be
equipment required to build ice roads, support equipment and vehicles to bring personnel, materials,
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and supplies to the well pad locations, and intermittent activities such as mud degassing and well
testing. Pollutant emissions would be dominated by nitrogen oxides, with more moderate levels of
VOC:s (volatile organic compounds) and CO (carbon monoxide), and lower levels of other criteria
and hazardous pollutants. Exploration of the first lease area is anticipated to occur within 2 to 4 years
of the first lease sale. Emissions from exploration activities would be short term and temporary.

o During the development phase, emissions would be produced by heavy construction equipment used
to construct the CPFs, satellite well pads, ice roads, airstrips, and pipelines; well drilling and
completion drilling engines/turbines; diesel trucks used to bring in equipment and gravel; blasting at
gravel sources and gravel road construction; and support vehicles and aircraft. Emissions also would
be produced by construction equipment used to construct the seawater treatment plant and barge
landing area. The primary emissions during development would be particulates from ground
disturbance and exhaust-related emissions from equipment, including nitrogen oxides and CO, with
lesser amounts of VOCs, particulate matter, and SO,. The first lease area is anticipated to be
developed within 5 to 7 years of the first lease sale. Emissions associated with construction would be
short term and temporary.

e During the production phase, the primary source of emissions would be power generation for heating,
oil pumping, and water injection. The emissions would consist primarily of CO and nitrogen oxides,
with smaller amounts of particulate matter. There would also be evaporative losses of VOCs from
oil/water separators, pump and compressor seals, valves, and storage tanks. Venting and flaring could
be an intermittent source of methane, nitrogen oxides, VOCs, and possibly SO,. Production of the
first lease area is anticipated to begin within 8 years of the first lease sale and to continue for 40 years
after. Emissions during production would be long term and would include not only production-related
stationary emission sources but also intermittent and recurring emissions, such as annual construction
of ice roads, and mobile sources, such as aircraft. Emissions also would occur at off-lease locations
from operating the seawater treatment plant, the barge landing area, and the marine transport route,
and from increased flight traffic at the Kaktovik airport.

o During abandonment and reclamation, the primary source of emissions would be heavy equipment
used to move the gravel from roads, pads, and support facilities and diesel trucks used to haul the
gravel to the reuse site or gravel mine. This would occur at the end of production for a given lease
area.

The emission sources described above would be in multiple locations in the Coastal Plain during overlapping
time frames as additional fields are explored, developed, put into production, and subsequently abandoned
and reclaimed. The RFD (Appendix B) projects that oil and gas activities would continue for 85 years or
more. The total number of wells and the production levels of oil and gas are projected to be the same across
all action alternatives.

Emissions from exploration and abandonment/reclamation are expected to be lower than emissions from
development and production. The emissions inventory developed for the BOEM Arctic Air Modeling Study
estimated that for all phases of onshore oil and gas development (seismic surveys, exploratory drilling, and
development/production), seismic survey operations accounted for less than 1 percent of each type of criteria
or hazardous air pollutant emitted, and exploratory drilling accounted for less than 20 percent of VOCs and
less than 10 percent of each other type of pollutant emitted (BOEM 2014, Table VI-4). The seismic survey
activities evaluated in the BOEM emissions inventory report (BOEM 2014, page 111-1) would be similar in
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scale to seismic survey activities in the Coastal Plain (Brumbaugh pers comm 2018)*; thus, potential emissions
in the short term would be less than emissions in the long term, assuming that exploration ultimately led to
the buildout of oil and gas facilities described by the hypothetical development scenario (Appendix B).

Since the program area is undeveloped, oil and gas resource development would require the construction of a
system of gravel and ice roads, bridges of varying sizes, and airstrips to access the CPFs and satellite well
pads, as well as construction of the CPFs and satellite pads themselves. This construction would require the
development of gravel pits. Infrastructure and gravel pit development would be sources of localized fugitive
particulate matter emissions, both during construction of these features and during use of the roads and
operation of the gravel pits (e.g., blasting, loading, and hauling).

Because the location, timing, and level of future oil and gas development in the Coastal Plain is unknown at
this time, a qualitative analysis was performed. At this initial leasing stage, there is a lack of location- and
timing-specific information regarding any potential on-the-ground oil and gas activities that may result from
leasing. Future on-the-ground actions requiring BLM approval, including seismic surveys, exploratory
drilling, and specific development proposals, would each require further NEPA analysis based on specific and
detailed information about where and what kind of activity is being proposed.

Based on the air analyses performed for the Alpine Satellite Development Plan, NPR-A, GMT1, GMT2, and
Nanushuk Project EISs, and the BOEM Air Modeling Study (BLM 2004, 2012, 2014, 2018a; USACE 2018;
BOEM 2014, 2016, 2017), the low levels of criteria air pollutants in the ambient air (Table 3-6), and the
meteorological conditions of the Coastal Plain described in Section 3.2.1, Climate and Meteorology, it is not
anticipated that a future project-specific proposal in the Coastal Plain would exceed a project-level Prevention
of Significant Deterioration increment or cause ambient conditions to exceed an NAAQS/AAAQS, or an air
quality related value threshold, as determined through project-specific air modeling. However, because near-
field modeling performed in support of NEPA analyses for some of the projects described above have shown
levels of pollutant concentrations approaching the NAAQS/AAAQS (or exceeding the NAAQS/AAAQS in
the case of GMTL1); because air quality conditions at the time of future project proposals would be different
than air quality conditions today; and because oil and gas development on the North Slope overall would
continue to increase and contribute to air quality impacts over time, each project-specific proposal would
require a NEPA analysis to determine the potential direct, indirect, and cumulative impacts on air quality and
AQRVs.

No significant impacts on air quality or AQRVs at Class | areas are expected, given that the distance to the
nearest Class | area from the program area, Denali National Park and Preserve, is 425 miles to the southwest.

Separate from the NEPA analyses required for site-specific development proposals, ADEC would require air
emission permits and dispersion modeling to assess potential impacts of specific facilities in accordance with
EPA and Alaska rules and guidance. Air pollutant emissions from a proposed future project would be subject
to federal and state air quality regulations under the Clean Air Act. Air pollution impacts are limited by air
quality regulations and standards, and state implementation plans, established under the federal Clean Air Act
and the Clean Air Act amendments of 1990. In Alaska, air pollution impacts are managed by ADEC under
the Alaska Air Quality Control Regulations (18 AAC 50) and the EPA-approved state implementation plan.

“Brumbaugh, Robert. Personal communication. Email from Robert Brumbaugh, BLM to Amy Cordle, EMPSi on
September 4, 2018 regarding seismic survey activity levels.
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In Alaska, portable oil and gas operations must be authorized under an ADEC minor air quality permit. Future
projects would be required to obtain all applicable state air quality permits.

Project-specific terms and conditions required prior to authorizing any future oil and gas activity would be
determined as part of site-specific NEPA analyses and would include one or more of the following as outlined
in ROP 6 (Chapter 2):

e Requiring the project proponent to provide a minimum of 1 year of baseline ambient air monitoring
data for any pollutant(s) of concern, as determined by the BLM if no representative air monitoring
data are available for the program area, or existing representative ambient air monitoring data are
insufficient, incomplete, or do not meet minimum air monitoring standards set by the EPA or the
ADEC.

e Preparing an emissions inventory of regulated air pollutants from all direct and indirect sources
related to the proposed project, including emissions of criteria air pollutants, VOCs, hazardous air
pollutants, and GHGs estimated for each year for the life of the project; the BLM would use this
emissions inventory to determine pollutants of concern and the appropriate level of analysis.

e Conducting air modeling to analyze direct, indirect, and cumulative impacts, if necessary to support
’s analysis of the proposal, based on the magnitude of the project, its proximity to Class | areas or
population centers, meteorological and geographic conditions, existing air quality conditions,
magnitude of existing development in the area, and issues identified during scoping.

e Providing an emissions reduction plan that includes a detailed description of operator-committed
measures, if required by the BLM, to reduce project-related air emissions of criteria pollutants, GHGs,
heavy metals, mercury, and fugitive dust.

e Conducting monitoring for the life of the project depending on the magnitude of potential air
emissions from the project, proximity to population centers, or other factors.

e Implementing project changes or additional emission control strategies, as required by the BLM, in
consultation with federal land managers and other appropriate federal, state, and/or local agencies, if
ambient air monitoring or air quality modeling indicates that project-related emissions cause or
contribute to impacts, unnecessary or undue degradation of the lands, exceedances of the
NAAQS/AAAQS, or fail to protect health (either directly or through use of subsistence resources).

e Providing air quality baseline monitoring, emissions inventory, and modeling results to the state, local
communities, tribes, and other entities in a timely manner

In addition to ROP 6, under ROP 5, all oil and gas operations (vehicles and equipment) that burn diesel fuels
would be required to use “ultra-low sulfur” diesel as defined by the EPA, which would minimize emissions
from these sources. ROP 5 and ROP 6 would be applied under all of the action alternatives. As noted above,
the RFD (Appendix B) assumes the total number of wells and the overall production of oil and gas would be
the same across all action alternatives.

Alternative B (Preferred Alternative)

Air pollutants emitted in the development phase under Alternative B would be as described under Impacts
Common to All Action Alternatives. Under Alternative B, 4 CPF development clusters, with 14 total satellite
pads, would be constructed. Two CPF development clusters would be in the high potential area (the western
portion of the program area), one would be in the medium potential area (south of Kaktovik), and one would
be in the low potential area (the southern portion of the program area). One or more of the CPF development
clusters would be roadless. This would require an expanded airstrip at the CPF, with the capacity to handle
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the larger cargo planes, which would increase air traffic. In addition, one seawater treatment plant and at least
one barge landing and storage pad would be constructed on the coast.

Emissions would likely be highest under Alternative B because of the greater number of CPFs considered.
Aircraft-related emissions also would be the highest, due to the potential for roadless developments, which
would increase air traffic in the program area and at the Kaktovik Airport, with the potential for associated
impacts in that area on air quality and public health. Likewise, the CPF development cluster south of Kaktovik
would have the potential for increasing air pollutant levels near Kaktovik; however, site-specific NEPA
analyses and ADEC permitting requirements would determine the potential for impacts and the mitigation
and operator-committed measures required to reduce impacts to appropriate levels.

Alternative C

Air pollutant emissions sources by development phase under Alternative C would be as described under
Impacts Common to All Action Alternatives. Under Alternative C, 3 CPF development clusters with 15 total
satellite pads would be constructed. Two CPF development clusters would be in the high potential area (the
western portion of the program area) and one would be in the medium potential area (south of Kaktovik). No
CPFs would be roadless. In addition, one seawater treatment plant and one barge landing and storage pad
would be constructed.

Emissions under Alternative C would likely be less than those described for Alternative B because one less
CPF would be developed. Impacts associated with the CPF development cluster south of Kaktovik would be
as described for Alternative B; however, there would likely be fewer flights in and out of the Kaktovik, with
reduced air quality and public health impacts in that area, compared with Alternative B.

Alternative D

Air pollutant emission sources by development phase under Alternatives D1 and D2 would be as described
under Impacts Common to All Action Alternatives. Under Alternatives D1 and D2, 2 CPF development
clusters and 16 total satellite pads would be constructed. One CPF would be in the high potential area (the
western portion of the program area) and one would be in the medium potential area (south of Kaktovik). No
CPFs would be roadless. Under both alternatives, one seawater treatment plant and one barge landing and
storage pad would be constructed. Because a timing limitation stipulation would be applied to the entire
Coastal Plain under Alternative D2, the time frames for reaching peak production could be extended,
compared with the other action alternatives.

Emissions under Alternatives D1 and D2 would likely be less than those described for Alternative B because
two fewer CPFs would be developed; however, impacts associated with the CPF development cluster south
of Kaktovik may be greater than those described for Alternative B, if more satellite pads closer to Kaktovik
were associated with this CPF. Fewer flights in and out of Kaktovik would likely occur than under Alternative
B, with reduced impacts on air quality and public health, compared with Alternative B.

Transboundary Impacts

Future oil and gas development in the Coastal Plain was evaluated to determine the potential for transboundary
air quality impacts within Canada. The Coastal Plain program area is approximately 30 miles from Canada at
its nearest point and slightly under 125 miles at its most distant point. The wind rose in Figure 3-1 in
Appendix A shows that wind direction recorded at the Barter Island station is bimodal, occurring from both
the east and the west, with annual average wind direction more from the east. Monthly wind rose data show
that westerly winds are more predominant from November through March, while easterly winds are more
predominant from April through October and especially from May through July (IEM 2019). Emissions from
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oil and gas development in the Coastal Plain have the potential to transport air pollutants into Canada and
have transboundary effects, particularly in those months with more westerly winds.

Cumulative Impacts

Potential cumulative effects on air quality and AQRVSs over the life of this EIS would result from existing
sources of air pollutants in combination with the reasonably foreseeable future actions described in Appendix
F. The cumulative effects analysis area for air quality includes the North Slope and the areas described under
Affected Environment as sensitive in the context of preserving visitor experience, including the Arctic Refuge
and Gates of the Arctic National Park. The nearest federal Class | area, Denali National Park and Preserve, is
over 425 miles south of the Coastal Plain and is therefore not included in the cumulative effects analysis area.

No quantitative cumulative analysis has been prepared specifically for this EIS. Air analyses prepared for the
GMT?2 Final SEIS (BLM 2018a) and the BOEM Arctic Air Quality Modeling Study’s Photochemical
Modeling Report (BOEM 2016) are used to inform the cumulative effects analysis for this EIS, recognizing
that these efforts did not include oil and gas development on the Coastal Plain in the modeling of potential
cumulative effects on air quality and AQRVSs because no such development had been proposed at the time of
those analyses. In addition, the GMT2 direct emissions did not include the full suite of emission sources
described in the RFD for the Coastal Plain (Appendix B); for instance, GMT2 modeling did not include a
CPF and additional satellite pads. For these reasons, these cumulative air impact analyses are being used to
inform the discussion but do not infer the impacts expected from projects on the Coastal Plain; rather, a
cumulative air assessment specific to proposed development on the Coastal Plain would be necessary to
properly assess these impacts.

The methodology for analyzing cumulative effects on air quality in the GMT2 Final SEIS was described in
Section 4.6.5 of that document (BLM 2018a). This included evaluating the effects of 14 onshore and offshore
oil and gas development sources and the Deadhorse Power Plant. The results were included in Tables 143
through 146 in BLM 2018a. Cumulative criteria air pollutant concentrations in the Arctic Refuge (BLM
2018a, Table 143) and Gates of the Arctic National Park (BLM 2018a, Table 144) were modeled to be well
under the NAAQS/AAAQS. Cumulative visibility impacts were estimated at a change of less than 5 dv at the
Arctic Refuge and approximately 1 dv at Gates of the Arctic National Park (BLM 2018a, Table 145).

Cumulative deposition impacts were estimated at 0.025 kg/ha-yr for nitrogen and 0.006 kg/ha-yr for sulfur at
the Arctic Refuge and 0.004 kg/ha-yr for nitrogen and 0.001 kg/ha-yr for sulfur at Gates of the Arctic National
Park (Table 4.6-8, BLM 2018a). As described above under Affected Environment, measured maximum
nitrogen deposition was 0.94 kg/ha-yr at Gates of the Arctic National Park; adding the cumulative nitrogen
deposition level of 0.004 kg/ha-yr would yield a value of 0.944 kg/ha-yr, which is below the critical load
range of 1 to 3 kg/ha-yr. Nitrogen deposition and critical load information for the Arctic Refuge was not
available to make a similar calculation. Future individual development proposals in the Coastal Plain are
anticipated to be similar in scope to the GMT2 project, though cumulative impacts would depend on the
location and extent of other air emissions sources at the time of project proposal.

The BOEM Photochemical Modeling Report (BOEM 2016) evaluated the potential for cumulative effects on
air quality and AQRVs from BOEM-authorized offshore oil and gas development along the North Slope in
combination with other offshore vessel traffic, onshore oil and gas fields, airports, the Trans-Alaska Pipeline
System (TAPS), and onshore non-oil and gas activities such as power plants, stationary fuel combustion
sources, on- and off-road maobile sources, waste burning, wastewater treatment, fuel dispensing operations,
and road dust (BOEM 2014, Table I-1).
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Modeled visibility impacts from new oil and gas sources showed a change in visibility of 1 dv or greater on
160 days of the year at the Arctic Refuge’s Coastal Plain and on 24 days of the year at Gates of the Arctic
National Park (BOEM 2016, Section 7.3, Table 7-4). Deposition levels were modeled above 0.01 kg/ha-yr
for nitrogen and sulfur in the Arctic Refuge and above 0.01 kg/ha-yr for nitrogen in the Gates of the Arctic
National Park (BOEM 2016, Section 7.3.2, Tables 7-6 to 7-8). Cumulative visibility impacts and deposition
levels for all sources included in the BOEM analysis were above thresholds and warrant additional
guantitative (project and cumulative level) analysis.

As described above, the cumulative analyses for the GMT2 Final SEIS and the BOEM Arctic Air Quality
Modeling Study did not account for proposed oil and gas development in the Coastal Plain, and therefore the
potential cumulative effects of future oil and gas activities are not fully known at this time. As described by
ROP 6, the direct, indirect, and cumulative effects of individual oil and gas development projects would be
analyzed at the time of a specific project proposal to fully assess the effect of Coastal Plain development on
air resources.

In addition, the BLM is undertaking its own study, the Cumulative Alaska North Slope Air Quality Regional
Model, to assess the cumulative effects of oil and gas development on the North Slope, including in the Coastal
Plain. This study will build on the BOEM study to provide an up-to-date assessment of the potential
cumulative effects of North Slope onshore and offshore oil and gas development on air quality and AQRVs
in the region.

The BLM anticipates that this model will provide the foundation for future updated NEPA analyses. Because
it is expected that the growth of oil and gas activities on the North Slope will continue for many years, the
model will be updated periodically, pending funding availability, to reflect actual development rates and
locations, allowing the BLM, other federal land managers, and the state to monitor the effects oil and gas
development is having on air quality and AQRVs so that appropriate measures can be put in place to minimize
the impact on these resources as needed. The modeling study would not be tied to a specific decision or NEPA
effort; rather, it would be used to inform future oil and gas-related NEPA analyses on the North Slope.,
especially those pertaining to specific development proposals The first modeling study is expected to be
completed in 2020.

3.2.3 Acoustic Environment

The acoustic environment, or soundscape, is the combination of all sounds in a given area. These include
natural sounds, such as from wind and water and those sounds caused by insects, birds, other wildlife, and
humans. Human-caused sounds are considered noise because they have the potential to affect the natural
acoustical environment and the noise-sensitive resources in that environment. Noise-sensitive resources
include human receptors that may be affected by oil and gas-related activities in the Coastal Plain. Also
included are terrestrial wildlife, marine mammals, fish and aquatic species, and numerous bird species. Some
of these species are important subsistence resources for rural residents, for residents of Kaktovik, including
those engaged in subsistence activities in the Coastal Plain beyond the village itself. Such resources are also
important for visitors to the Coastal Plain, such as wilderness values in congressionally designated Wilderness
that borders the Coastal Plain to the south and east. An example is the opportunity to experience solitude, with
the absence of human-caused noise.

Affected Environment
This section incorporates by reference the overview of acoustical principles in the acoustical environment
section from the GMT2 Final SEIS (BLM 2018a, Section 3.2.3.6). Because the greater Nuiqgsut area, the focus
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of the GMT2 Final SEIS, has a different acoustical setting than the Coastal Plain, the 2010 background
acoustic monitoring done by the US Army Corps of Engineers (USACE) at Point Thomson, next to the
western Coastal Plain boundary, is used as a comparable description of existing acoustic environment in the
program area (USACE 2012, Appendix O).

Terrestrial Acoustic Environment

The terrestrial acoustic environment includes sounds caused by wildlife and natural features of the landscape,
as well as unwanted human-caused sounds. As previously stated, such sounds are considered noise because
they have the potential to affect the natural acoustical environment and noise-sensitive resources and values.
In the context of a leasing program, noise-sensitive resources, along with wildlife, are people engaged in
subsistence pursuits, recreation, and other activities.

The degree to which noise may disturb wildlife and human receptors depends on many factors, such as the
following (Francis and Barber 2013):

o Wildlife responses to noise are known to vary by species
e Acoustical factors, such as the frequency, intensity (loudness), and duration of noise

e Non-acoustical factors, such as life-history stage, environmental or behavioral context, and degree of
past exposure

Noise that is abrupt and unpredictable may be perceived as a threat, potentially triggering a startle response
or antipredator behavior (Frid and Dill 2002; Francis and Barber 2013). Chronic noise may affect sensory
capabilities via masking of biologically important natural sounds, such as those used for communication or
detection of predators or prey (Francis and Barber 2013). Similarly, human responses to noise also are
contingent both on acoustical and non-acoustical factors. Examples of the latter are social context and
perceived ability to exert control over the noise source (Kroesen et al. 2008; Stallen 1999).

Existing noise sources in the Coastal Plain area are the following:

e On-road and off-road vehicles and snowmobiles and community noise, such as generators and other
small equipment motors, in the village of Kaktovik

e Aircraft and boats for village access, tourism, recreation access to remote sites, and scientific research

Disturbance of subsistence resources (particularly caribou) and subsistence activities by low-flying aircraft,
including helicopters, associated with oil and gas development has long been an issue of concern to North
Slope residents. The level of concern has increased over time as use of aircraft to support research and
monitoring, recreation, oil and gas development, and other activities on the North Slope has increased during
the past few decades (USFWS and BLM 2018).

As reported in Stinchcomb (2017), sound levels perceived as unwanted or annoying by humans correspond
with the range of sound levels emitted by low-flying aircraft. Aircraft sound is concentrated at low
frequencies, which lose little energy over long distances and produce vibrations that elicit feelings of
discomfort and annoyance.

Sound Propagation Through Air
The propagation of sound in outdoor settings is affected by many variables: distance from the source;
meteorological conditions, such as temperature, wind, and humidity; and landscape features and surface
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characteristics that may interfere with sound through absorption, reflection, or diffraction (Attenborough
2014).

Among these, distance is the most significant factor. For a point source producing a constant sound, sound
levels are expressed as dB and generally decrease by approximately 6 dB for each doubling of distance from
the source. The same 6 dB reduction with doubling distance holds for the maximum sound level produced by
a single moving source, such as an aircraft in flight, when the source is at its closest point of approach to the
receptor (Attenborough 2014). For a line of moving sources, such as vehicle traffic on a road, sound levels
decrease by approximately 3 dB with doubling distance.

When wind is present, sound diminishes with distance is less than expected in the downwind direction—
downwind propagation is enhanced—and greater than expected in the upwind direction. Temperature
inversions reduce decreases and enhance propagation. In general, meteorological conditions tend to enhance
sound levels to a lesser degree, such as 1 to 5 dB, than decrease sound levels, such as 5 to 20 dB (Attenborough
2014).

Terrestrial Acoustic Monitoring

No long-term acoustic monitoring has been established in the program area for detecting future changes in
acoustic conditions and attributing such changes to particular activities, including those associated with oil
and gas exploration and development (USFWS and BLM 2018); however, in 2010, the USACE conducted
short-term baseline acoustical monitoring in the extreme northwest corner of the program area for the Point
Thomson EIS. In this area, approximately 9 miles inland from the coast and 3 miles west of the Canning
River, noise from human activities was generally absent (USACE 2012). Those conducting the baseline
monitoring recorded hourly median sound levels of 23 to 28 A-weighted decibels (dBA) during winter
conditions (April 27-June 8) and 24 to 26 dBA during summer conditions (July 12-August 12). This baseline
dBA reflects a “natural quiet” condition and represents the benchmark target condition for attempts to
maintain natural quiet in the program area.

The program area is expected to have an acoustic environment similar to that described by the USACE (2012).
In that study, the USACE noted that the low levels of sound recorded across all hours of the day, and across
different seasons of the year, show loud events are rare. Natural sources, such as wildlife and wind, were the
dominant sound of the sampling areas in the soundscape in both winter and summer. The USACE observed
that human-caused noise, dominated by aircraft, ranged from zero to one event per hour (see also Section
3.4.9, Transportation).

Marine Acoustic Environment

The underwater and terrestrial acoustic environment is particularly important to marine mammals since they
use noise to navigate, find prey, communicate, and detect disturbances or threats. While cetaceans typically
rely on underwater acoustics, pinnipeds® and polar bears perceive noises in and out of the water, such as when
individuals are hauled out, spy-hopping, or traveling across the sea ice as is the case with polar bears (BOEM
2018b).

In the Beaufort Sea, natural sources of marine sound include wind stirring the surface of the ocean, storms,
ice movements, and animal vocalizations and noises (including whale calls and echolocation clicks). The
frequency and magnitude of noise from each of these producers can differ dramatically, as a result of variation
in the seasonal presence of the sound sources. Existing human sources of sound in the Beaufort Sea include

5Seals, walruses, and sea lions
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vessels (such as motorboats used for subsistence and local transportation, commercial shipping, and research
vessels); navigation and scientific research equipment (such as benthic trawls); airplanes and helicopters;
human settlements; military activities; and offshore industrial activities.

Sound Propagation Through Water and Ice

The propagation of sound and sound pressure levels through water and ice is an important consideration. This
is because such activities as seismic surveys, pile driving, and vessel traffic have the potential to affect fish
and other aquatic species, birds, and marine mammals that use aquatic environments.

Propagation of sound produced underwater depends highly on environmental characteristics, such as
bathymetry, bottom type, water depth, temperature, and salinity. The sound received at a particular location
would be different from that near the source due to the interaction of many factors, such as propagation loss,
how the sound is reflected, refracted, or scattered, the potential for reverberation, and interference due to
multi-path propagation. In addition, absorption greatly affects the distance over which higher frequency
sounds propagate (US Navy 2019).

Sound propagation in the Arctic differs from nonpolar regions. High-frequency sound waves that hit the
underside of sea ice tend to attenuate by scattering caused by repeated reflection. Sound waves travelling near
the surface of the water column in ice-covered water would therefore not propagate as far as sound waves
travelling deeper in the water column or as far as sound waves travelling near the surface in ice-free water.
Acrctic waters also exhibit a very different sound speed profile than in nonpolar regions, which is caused by a
layer of freshwater near the surface or by layers with different temperatures. As a result, sound waves tend to
get trapped within a certain layer of the water column (100 to 300 meters) and to propagate farther than if they
were not trapped in this channel (Au and Hastings 2008, cited in PAME 2019).

No long-term underwater acoustic monitoring has been undertaken in the program area.

Direct and Indirect Impacts

Issuance of oil and gas leases under the directives of Section 20001(c)(1) of PL 115-97 would have no direct
impacts on the environment because by itself a lease does not authorize any on-the-ground oil and gas
activities; however, a lease does grant the lessee certain rights to drill for and extract oil and gas subject to
further environmental review and reasonable regulation, including applicable laws, terms, conditions, and
stipulations of the lease. The impacts of such future exploration and development activities that may occur
because of the issuance of leases are considered potential indirect impacts of leasing. Such post-lease activities
could include seismic surveys and drilling exploration, development, and transportation of oil and gas in and
from the Coastal Plain; therefore, the analysis considers potential impacts on the acoustic environment from
on-the-ground post-lease activities.

Impacts from noise are characterized by their effects on wildlife and the human environment. Impacts are
most concentrated in places that are highly populated, highly sensitive to sound, or of disproportionate
importance to people or wildlife. The village of Kaktovik is the only permanent settlement within to the
program area, though the broader Coastal Plain is used for a variety of subsistence activities, most notably
hunting. The program area provides habitat for a number of species that are particularly susceptible to noise
disturbance, as follows: bowhead whales, especially during fall migration; polar bears, especially during
denning; caribou, especially during calving and post-calving; and migratory birds, especially during breeding
and brood-rearing activities. Migrating bowhead whales avoid areas where the noise from exploratory drilling
and marine seismic exploration exceeds 117 to 135 dB (NAS 2003). Noise impacts specific to wildlife and
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subsistence users, and the differences of impacts among alternatives, are analyzed more fully in those resource
sections.

Methods of estimating noise impacts described in the GMT2 Final SEIS analysis (BLM 2018a, Section
4.2.3.3) are applicable to this EIS. In evaluating potential impacts of future project-related noise, it is necessary
to consider noise levels in relation to existing ambient sound levels at the location of the receptor:

o Noise that is 10 or more dBA below the existing ambient sound level likely would be inaudible to the
human ear.

o Noise that is approximately equal to existing ambient sound level would only be marginally or slightly
audible, depending on the hearing capabilities of the individual receptor.

o Noise that is 10 dBA or greater above existing ambient sound level would become the dominant
element of the acoustical environment.

e Noise levels of 40 dBA would be readily audible in a setting with an existing ambient sound level of
35 dBA or less, but likely would be inaudible in a setting where the existing ambient sound level is
50 dBA or more.

Noise levels generally associated with vehicles and equipment that would be used during exploration,
development, production, and abandonment and reclamation are provided in Table 3-7, below. Sound levels
referenced in the alternatives analysis all refer to this table and are all 1,000 feet from the noise source. Note
that actual attenuation distances would depend on the variables described under Sound Propagation Through
Air, above.

Table 3-7
Summary of Noise Levels for Project Equipment

Estimated Sound Distance to Distance to

1 C

Noise Source Phase thléogé)uliggt(fdrg?)a 35dBA (mi) 23 dBA® (mi) Source
Construction equipment E, D, AR 62 4.2 16.8 BLM 2018a
(5 pieces of equipment)
Construction equipment All 48-75 1.3-3.8 5.3-15 FHWA 2006
(heavy, single equipment)
Impact pile driving (Lmax) D 84 53 212 USACE 2018
Drill rig (Lmax) E, D 84.4 56 222 BLM 2018a
Drill rig (median) E,D 52.4 1.4 5.5 BLM 2018a
Gravel mining D 62 4.2 16.8 BLM 2018a
Gravel blasting (Lmax) D 90 102 424 USACE 2018
Helicopters D, P 70-80 10.6-33.6 42-134 USACE 2018
Fixed-wing aircraft (twin D, P 69-81 9.5-37.8 38-150 USACE 2018
engine)
Tugboats, marine vessels, D, P 40 0.3 1.3 BLM 2018a
barges
Central processing facility P 36-64 0-5.3 0.8-21 USACE 2018
Flaring at CPF P 71 12 47.6 USACE 2018

Source: BLM 2018a

Note: dBA (decibels); mi (miles); Lmax (short-term, maximum sound level); E (exploration); D (development); P (production); AR
(abandonment/reclamation)

@ Unmitigated sound level

b 23 dBA is the minimum ambient sound level in the analysis area, based on USACE 2012.

¢ Sound levels in original sources are converted to sound levels at 1,000 feet.
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Alternative A

Under Alternative A, no federal minerals in the Coastal Plain would be offered for future oil and gas lease
sales, and no changes would occur to the ambient noise environment as a result of future oil and gas
development in the Coastal Plain. Alternative A would not have direct or indirect impacts on the acoustic
environment related to aircraft, and would retain background noise levels, which include the effect of noise
generated by approximately nine flights per day to and from the Kaktovik Airport.

Impacts Common to All Action Alternatives

The nature and type of impacts would be similar across action alternatives. The primary noise sources
associated with future oil and gas development are ground-based equipment, vessel and barge traffic, and
aircraft. Impacts common to all action alternatives from these primary noise sources are described below;
potential impacts by development phase under each alternative are discussed in the following section.

Ground-Based Equipment and Activities

Sources of noise associated with fluid mineral development are from construction, operation, and support
activities for oil and gas wells. Construction activities contribute shorter term, temporary noises associated
with the initial exploration and development of oil and gas infrastructure. This includes the construction of
new roads, the use of vehicles and equipment to construct wells, and the drilling of wells. Blasting at gravel
pits and pile installation provide the greatest source of sound and vibration impacts but are intermittent noise
sources. Production activities provide a long-term source of noise at generally lower levels than construction.
Plugging and capping wells and removing oil and gas infrastructure during the abandonment and reclamation
phase of fluid mineral development also would result in short-term construction-related noise. Off-site
ancillary infrastructure along the coast, including a seawater treatment plant and barge landing and offloading,
would be sources of noise along the coast at these locations.

Vessel Traffic. Vessel traffic would be a lesser source of noise but would extend noise impacts into the marine
environment along the entire 1,600-nautical-mile marine barge route; there would be underwater-radiated
noise effects from commercial ships. These impacts would be short term and infrequent, with only two trips
anticipated per year.

Aircraft Traffic. Kaktovik Airport is approximately 1 mile from the village of Kaktovik and is the nearest and
most central airport to the program area. The amount of air traffic through Kaktovik and routing aircraft
through the region could be strongly influenced by the future construction of additional airstrips in the
program area. It is difficult to estimate the magnitude of aircraft use that would result from enabling fluid
mineral activity in the Coastal Plain; the rate of development and potential use of ships or vehicles on new
roads are two key uncertainties that would affect air traffic.

A highly conservative estimate of the level of air traffic related to oil and gas activities in the region is
represented by Deadhorse Airport, which serves as the primary hub for oil and gas activities on the North
Slope of Alaska. Airport master records for this airport, which provides key air connections to Fairbanks and
Anchorage, report a 12-month average of 91 flights per day, relative to Kaktovik Airport’s average of 9 flights
per day (AMR 2018a, 2018b). A 2010 USACE noise analysis that reported aircraft noise levels on the order
of one event per hour is consistent with these numbers; however, the 2010 analysis could have captured
elevated levels of air traffic on the western portions of the program area from air traffic at other airports
(USACE 2012, Section 5.20.8).
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In addition to the air traffic into Kaktovik, support activities using helicopters are likely to be enabled by
leasing. Currently, the BLM and USFWS permit a very small number of helicopter landings in the Arctic
Refuge, mostly related to scientific research and photography.

The noise reduction estimates tabulated as part of the GMT2 Final SEIS analysis (BLM 2018a, Table 110)
suggest that air traffic could be discernable 5 to 10 miles from the source of the loudest aircraft routinely
operating in the region (based on a background noise level of 35 dB). At a higher background noise level (50
dB), more typical of the environment and villages west of the Arctic Refuge, this distance can be reduced to
1 to 2.5 miles. The extent to which flights are routed from Fairbanks, or routed farther north between
Deadhorse and Kaktovik, could significantly alter the location, number, and intensity of affected acres.

Because of the proximity of Kaktovik Airport to the community of Kaktovik, there is a potential for high,
localized impacts on the acoustic environment of the community from future oil and gas exploration,
development, and production; impacts would be commensurate with use of the airport. Takeoffs and landings
at the airport are audible and dominant sounds in Kaktovik. The different action alternatives do not present a
clear basis for differences in use of the airport, so use levels are estimated to be the same among them. These
use levels could be up to ten times the current use levels if air traffic levels at the Deadhorse Airport are
indicative of future air traffic levels at Kaktovik Airport. Although measures to manage aircraft type could
influence the noise levels experienced by the community, even quieter aircraft dominate the soundscape at 1
mile under 35 dB background noise conditions.

Alternative B (Preferred Alternative)
There would be no direct noise impacts from leasing under Alternative B.

Under Alternative B, the entire program area could be offered for lease sale, and there would be the fewest
acres with restrictions on activities. Table 2-1 in Chapter 2 identifies acres available for lease sale subject to
NSO, TL, or only to standard terms and conditions. Three-D seismic surveys not associated with leases could
result in short-term noise impacts throughout the entire federal Coastal Plain. For smaller, operator-associated
3D surveys following the first lease sale, there would be no sources of sound from ground-based equipment
in NSO areas (359,400 acres); however, there would be existing noise impacts in NSO areas resulting from
noise sources located outside the NSO areas. Areas available for lease sale subject to TL or only standard
terms and conditions would involve ground-based equipment that could increase ambient sound levels.

The BLM estimates that the entire federal Coastal Plain could be subject to 3D seismic surveys unrelated to
leases (see Appendix B). After the first sale, operators would likely conduct smaller scale 3D surveys on their
own lease blocks, assuming that seismic information would not already be available. Multiple vehicles could
be used simultaneously and miles apart to conduct vibroseis exploration, or convoys of trucks could travel in
a line, which is less common. Noise levels would likely be in the range of 48 to 53 dBA for individual trucks
or 59.8 dBA for multiple trucks.

Seismic operations would include ski-mounted camp buildings towed by bulldozers or other tracked vehicles;
the buildings would be moved weekly. Noise levels from these activities would likely be in the range of 52 to
61 dBA for individual bulldozers or tracked vehicles or 62 dBA for multiple pieces of equipment. These
activities would occur only during the winter and would be short term, intermittent, and only in the areas
around this equipment.

Exploratory activities would include constructing ice roads and ice pads and performing exploratory drilling.
Noise levels from construction would be in the range of 62 dBA. Ice road construction would proceed linearly,
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with noise impacts being temporary in the area being constructed. Traffic noise on ice roads would be as
described above for seismic operations, while equipment, materials, and drill cuttings are being transported to
or from the ice pads.

Median noise levels of drill rigs at 1,000 feet are estimated to be 52 dBA, and maximum noise levels are
estimated to be 84.4 dBA. In a 35 dBA ambient sound level, representative of the program area, both would
be high impact, dominant sounds. At a 50 dBA ambient sound level, representative of developed coastal areas,
the median noise levels would be marginally audible, but maximum sound levels would still be dominant.
Noise from drilling would occur over the weeks to months that it would take to drill each well and would
cease once the well is either completed or abandoned. As with seismic operations, exploratory activities would
occur only in the winter.

Development would start following the discovery of an anchor field. Potential development would likely
begin with the construction of a gravel pad for wells, CPF, airstrip, storage tanks, communications center,
waste treatment unit, and a camp for workers. Noise sources during the development phase would include
large-capacity dump trucks, bulldozers, and other heavy construction equipment. Average noise levels 1,000
feet from construction equipment for multiple pieces of construction equipment would be 62 dBA. Noise
effects would be short term.

Development would include ice roads and vehicle travel along those roads for transporting materials,
equipment, supplies, personnel, waste, and fuel. Gravel haul trucks would produce the greatest level of traffic
noise, up to 110 dBA 50 feet from the noise source (USACE 2018); however, because gravel would most
likely be sourced from areas surrounding the anchor and satellite pad sites (Appendix B), gravel hauling
would be minimized. Other types of truck traffic would produce lesser noise levels, up to 81 dBA 50 feet from
the noise source, or 55 dBA 1,000 feet from the noise source.

Gravel mining would result in noise levels of 62 dBA 1,000 feet from the source. Because this would be a
similar noise level as other construction equipment, it would not be a dominant noise source in the
development area. The exception to this is blasting, which can produce sound levels of 90 dBA at 1,000 feet
from the source. Blasting would produce the highest discrete noise level during development but would occur
only occasionally in the program area.

Impact equipment would be required for installing pipeline supports (VSMs). This equipment produces pulsed
sound that can have a higher sound level and pressure than continuous sound. Sound levels generated by
impact or impulse noise significantly exceed the background sound pressure level for a very short period. In-
air noise levels at 50 feet from impact equipment can be 79 to 110 dBA (USACE 2018). Sound levels
associated with pile driving and blasting are higher than other noise-producing activities; because of this, they
could reach a larger area and be more disturbing than steady equipment noise and would be the dominant
noise when they occur. Pile driving would occur for short durations.

As described for exploration, median noise levels of drill rigs at 1,000 feet are estimated to be 52 dBA, and
maximum noise levels are estimated to be 84.4 dBA. In a 35 dBA ambient sound level, representative of the
program area, both would be high impact, dominant sounds. At a 50 dBA ambient sound level, representative
of developed coastal areas, the median noise levels would be marginally audible, but maximum sound levels
would still be dominant. Assuming a diminishing rate of 6 dB per doubling of distance, sounds from onshore
drilling 6 miles away would be below 24 dB at their median level. This median noise level would be inaudible
in a 35 dB ambient sound level, but maximum noise levels would be audible and dominant from 6 miles away
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at that same ambient noise level. These impacts would be short term for each well drilled but would occur
over a broad area.

The development of a seawater treatment plant and barge landing and storage pad would contribute to long-
term, localized noise impacts in the marine environment. Noise would occur near barge loading and offloading
operations. Similarly, underwater-radiated noise effects from commercial ships would occur at the anticipated
frequency of two vessels per year on average for shipping modules for constructing the estimated four CPFs
(see Appendix B). This would result in short-term noise impacts in the marine environment along the entire
1,600-nautical-mile marine barge route.

One or more of the CPF development clusters would likely be roadless, which would entail an expanded
airstrip with the capacity to handle the larger cargo planes and increased air traffic. Noise resulting from fixed-
wing aircraft is estimated to be 69 to 81 dB at a distance of 1,000 feet from the expanded airstrip. It would be
audible 38 to 150 miles before noise levels diminish to the minimum ambient sound level in the analysis area,
or the “natural quiet” condition; however, Alternative B would minimize the potential effects of low-flying
aircraft on wildlife, subsistence activities, local communities, and recreationists in the area, including hunters
and anglers, through ROP 34.

Operations would begin when a development is brought online. The predominant noise source would be from
the CPFs. These facilities produce noise levels of 36 to 64 dBA at a distance of 1,000 feet. Noise would be
audible up to 0.8 to 21 miles before levels diminish to the minimum ambient sound level in the analysis area,
or the natural quiet condition. Flaring, if it is used, would produce a sound level of 71 dBA at a distance of
1,000 feet. Noise impacts from ground, barge, and aircraft traffic would be similar to those described under
development.

Noise from abandonment and reclamation would be at levels comparable to general construction. This phase
would involve plugging wells with cement, subsequently cutting and burying the well casing, removing gravel
from pads and roads, and removing on-site equipment, facilities, and solid wastes. There would be short-term,
temporary noises associated with this phase of fluid mineral development.

Alternative C
There would be no direct noise impacts from leasing under Alternative C.

The potential impacts from future oil and gas exploration would be similar to Alternative B. Non-lease-
associated 3D seismic surveys could result in short-term noise impacts throughout the entire federal Coastal
Plain. For smaller, operator-associated 3D surveys following the first lease sale, there would be no sources of
sound from ground-based equipment in NSO areas (932,500 acres); however, there would be existing noise
impacts in NSO areas resulting from seismic survey noise sources located outside the NSO areas.

Under Alternative C, the potential impacts from development would be similar to Alternative B; however,
they would occur in fewer areas. The BLM would rely on the same ROPs as under Alternative B but would
apply more restrictive lease stipulations. Table 2-1 in Chapter 2 identifies acres available for lease sale
subject to NSO, TL, or standard terms and conditions. There would be no sources of sound from ground-
based equipment in areas with NSO (932,500 acres), although existing noise impacts would continue in NSO
areas from outside noise sources.

The remaining acres available for lease sale subject to TL (317,100 acres) or standard terms and conditions
only (313,900 acres) would experience sound from ground-based equipment; however, this would not occur
during certain times for acres available for lease sale subject to TL. Acres available for lease sale subject to
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TL or standard terms and conditions would involve ground-based equipment that can increase ambient sound
level, as described under Alternative B.

Noise impacts in the marine environment along the entire 1,600-nautical-mile marine barge route would be
slightly less, compared with Alternative B. This is because, under that alternative, only three CPFs (two in
the high potential area and one in the medium potential area south of Kaktovik) would need to be constructed
(see Appendix B).

Production-related noise would be similar to Alternative B but would occur in fewer areas, because only three
CPFs would be developed instead of four.

Similar to Alternative B, noise from abandonment and reclamation would be at levels comparable to general
construction.

Alternative D
There would be no direct noise impacts from leasing under Alternatives D1 or D2.

The potential impacts from future oil and gas exploration would be similar to Alternative B. Three-D seismic
surveys not associated with any lease could result in short-term noise impacts throughout the entire federal
Coastal Plain. For smaller, operator-associated 3D surveys following the first lease sale, there would be no
sources of sound from ground-based equipment in areas not offered for lease sale (526,300 acres and 763,500
acres for Alternatives D1 and D2, respectively) or NSO areas (708,600 acres and 505,800 acres for
Alternatives D1 and D2, respectively); however, there would be existing noise impacts in NSO areas or areas
not offered for lease sale resulting from noise sources located outside these areas.

Lease Stipulation 10 would protect wilderness values (including impacts from noise) in the Mollie Beattie
Wilderness Area. Alternative D would also incorporate additional requirements under ROP 10, which would
require operators to conduct a sound source verification test before beginning seismic surveys. These surveys
would be implemented to measure the distance of vibroseis sound levels through grounded ice to the NMFS-
approved threshold of disturbance in open water and to maintain airborne sound levels of seismic equipment
below 120 decibels.

Alternative D1 would also minimize the potential effects of low-flying aircraft on wildlife, subsistence
activities, local communities, and recreationists in the area, including hunters and anglers, through ROP 34.

The potential impacts from future oil and gas development and production would be similar to Alternative B;
however, they would occur in a smaller area within the Coastal Plain. Table 2-1 in Chapter 2 identifies acres
not offered for lease sale (Alternatives D1 and D2) and acres available for lease sale subject to NSO
(Alternatives D1 and D2), CSU (Alternatives D1 and D2), TL (Alternative D2), or standard terms and
conditions (Alternative D1). Alternative D2 would offer only 800,000 acres of land for lease (the minimum
requirement of the Tax Act). There would be no sources of sound from ground-based equipment in areas not
offered for lease sale (526,300 acres under Alternative D1 or 763,500 acres under Alternative D2) or areas
with NSO stipulations (708,600 acres under Alternative D1 or 505,800 acres under Alternative D2); however,
existing noise impacts would continue in NSO areas from outside noise sources. The remaining acres available
for lease sale subject to CSU (123,900 acres under Alternative D1 or 105,200 acres under Alternative D2),
TL in Alternative D2 (189,000 acres), or only standard terms and conditions in Alternative D1 (204,700 acres)
would experience sound from ground-based equipment; however, this would not occur during certain times
of the year for acres available for lease sale subject to TL. Acres available for lease sale subject to CSU, TL,
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or only standard terms and conditions would involve ground-based equipment that can increase ambient sound
level, as described under Alternative B.

Under Alternative D, Lease Stipulation 9 would prohibit exploratory well drill pads, production well drill
pads, or CPFs for oil or gas within 2 miles inland of the coast. This would serve to reduce noise impacts in
this area; however, existing noise impacts would continue in this facility-free area from noise sources outside
the 2-mile zone. Facilities along the coast, as well as offshore industry and sea vessels, would continue to
produce noise that would be audible within this 2-mile facility-free area.

Short-term noise impacts in the marine environment along the entire 1,600-nautical-mile marine barge route
would be reduced, compared with Alternative B. This is because shipments would be required for the
construction of only two CPFs, one in the high potential area and one in the medium potential area south of
Kaktovik (see Appendix B).

Noise from fixed-wing aircraft would be as described under Alternative B. To the extent practicable, aircraft
operations would be planned to minimize flights below 2,000 feet when flying within 3 miles of the Mollie
Beattie Wilderness Area boundary. As a result, fewer impacts from aircraft noise, as described under
Alternative B, would be expected in that area. Alternative D would also minimize the potential effects of low-
flying aircraft on wildlife, subsistence activities, local communities, and recreationists of the area, including
hunters and anglers, through ROP 34.

Production-related noise would be similar to that under Alternative B but would occur in fewer areas, as only
two CPFs would be developed instead of four.

Similar to Alternative B, noise from abandonment and reclamation would be at levels comparable to general
construction.

Transboundary Impacts

Transboundary impacts related to noise levels with anticipated direct and indirect effects on resources are
discussed in the respective resource sections. Noise levels associated with each phase of oil and gas
development, discussed above for each alternative, may have the potential for transboundary effects on
particular resources. Given that at its closest point Canada is approximately 30 miles from the Coastal Plain,
and that transportation routes are anticipated to approach Coastal Plain operations from the west and south,
noise generated from oil and gas operations in the Coastal Plain generally would not be capable of being heard
in Canada.

Cumulative Impacts

Past activities have increased ambient sound levels on the North Slope, including those resulting from
development in the NPR-A, development on state lands on the Prudhoe Bay Oil Field, offshore drilling
activities, and surface, air, and marine transportation. Present and future oil and gas development on the North
Slope could result in localized but cumulative impacts on the acoustic environment from exploration and
operations and related air traffic levels in the region, whose reach extends at least 50 miles from any standard
connection route. In particular, the proposed 3D seismic exploration to be conducted in the Coastal Plain of
the Arctic Refuge by SAExploration could begin in winter 2019/2020 and would involve the use of 12 to15
rubber-tracked vibrators with 4 linear miles of receivers and 8 linear miles of source per typical square mile
(BLM 2018)).

The action alternatives would contribute a similar potential for noise from oil and gas exploration and from
development and transportation. Oil and gas exploration, development, and production in the western
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Canadian Arctic also contribute to cumulative noise impacts. These planned activities include the
development of a gas treatment plant at Prudhoe Bay (see Appendix F). As areas in and around Prudhoe Bay
continue to be developed, projected levels of air traffic have the greatest potential for contributing to
cumulative impacts by increasing the number of flights over an area per day. The potential cumulative impacts
on the acoustic environment would affect the community of Kaktovik and individuals throughout the program
area, as well as noise-sensitive resources along aircraft flight paths outside of the program area.

The direct and indirect impacts under all action alternatives would add to these cumulative impacts on noise
in the program area from increased air traffic, seismic activities, and the expansion of ground-based
equipment.

3.2.4 Physiography

Affected Environment

Physiography describes the physical features of an area, including landforms and topography. The Coastal
Plain® of the Arctic Refuge occupies about 1,563,500 acres in the northeast corner of Alaska. It stretches about
100 miles from the Staines River, the westernmost distributary of the Canning River, on the west to the
Aichilik River on the east. From the coast of the Beaufort Sea, the Coastal Plain extends south about 40 miles
at its widest point. Elevations range from sea level along the coast to about 2,000 feet at the southern boundary.
The Coastal Plain is drained by braided channel rivers, which have their headwaters in highlands to the south.
These sediment-laden rivers form deltas where they flow into the sea. Map 3-1 in Appendix A depicts the
topography of the Coastal Plain.

Table 3-8 describes the primary types of terrain found in the Coastal Plain, based on the mapping of Walker
etal. (1982).

Physiographic Provinces

A physiographic province is a region of similar topography and climate that has had a unified geomorphic
history. The Coastal Plain encompasses parts of three physiographic provinces, as defined by Wahrhaftig
(1965). These provinces, shown on Map 3-2 in Appendix A, consist of the Arctic Coastal Plain, the Arctic
Foothills, and the Arctic Mountains.

Ecoregions have also been defined for the State of Alaska, including the Coastal Plain (Nowacki et al. 2001).
Besides climate and topography, ecoregions are based on additional characteristics such as soils and
vegetation data. Ecoregions are described in Section 3.3.1, Vegetation and Wetlands.

Ninety percent of the Coastal Plain is in the Arctic Coastal Plain physiographic province. The Arctic Coastal
Plain physiographic province is divided into the Teshekpuk and White Hills sections. The Teshekpuk section
makes up roughly the western two-thirds of the Arctic Coastal Plain province, including the areas that have
been previously developed for oil and gas resources, such as Prudhoe Bay and the NPR-A. The Teshekpuk
section is generally characterized as a smooth plain rising gradually from the Beaufort Sea to a maximum
elevation of 600 feet above sea level (asl). It is covered with elongated thaw lakes having a similar orientation.
The coastline has low relief and the shore is typically only 1 to 10 feet asl. The White Hills section is
characterized by scattered groups of low hills rising above the plain.

®In this EIS, “Coastal Plain” describes the program area and is consistent with the language in Public Law 115-97,
Section 20001. It should not be confused with the Arctic Coastal Plain physiographic province, which extends
across all of northern Alaska and into Canada, or the general physiographic term “coastal plain,” which refers to a
flat, low-lying area next to an ocean.
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Table 3-8
Terrain Types in the Coastal Plain

Percent of Study

Terrain Type Areal Description

Foothills 44.7 The hills typically have rounded, north-trending interfluves
between the major drainages. Elevations of the hilltops range
from about 300 feet at the coastward boundary to over 1,200
feet at the southern limits of the study area.

River floodplains and 24.6 Includes present channels, braided drainages, and adjacent

deltas abandoned channels and deltas. Also includes active and relict
steep river bluffs that are subject to mudflows and solifluction.?

Hilly coastal plains 224 Complex region of gently undulating tundra, with small thaw

lakes and pond complexes stretching inland between the
Hulahula and Jago Rivers. Drainages are better defined than
on flat coastal plains, and large expanses of well-drained terrain
border many of the streams.

Flat thaw-lake plains 3.1 The proximity of the Brooks Range to the coast results in a
much narrower coastal plain than areas to the west. Typical
coastal plain topography, with large thaw lakes, drained lake
basins, and low-centered, ice-wedge polygons, is found only in
a few small areas, including the Canning River delta, the
adjacent coastal area 40 to 50 miles eastward, and a small
area southwest of Barter Island.

Mountainous terrain <0.1 Mountainous terrain underlain by quartzite occurs in the area of
Sadlerochit Spring. Elevations are mostly over 1,900 feet.

Source: Walker et al. 1982

1The study area for Walker et al. (1982) was defined as the 1.4-million-acre area that was being considered for seismic oil
exploration at the time. “Ocean” comprises an additional 5.2 percent of the study area.

2See Geologic Hazards in Section 3.2.5, Geology and Minerals.

The topography in the White Hills section is much more varied than the Teshekpuk section. The northwest
corner of the Coastal Plain is part of the Teshekpuk section and the remainder of the Arctic Coastal Plain
physiographic province in the Coastal Plain belongs to the White Hills section (Wahrhaftig 1965). The White
Hills section is more hilly in the western half than the eastern half.

The Arctic Coastal Plain features a series of large alluvial fans (USFWS 2015a, p. 4-17); these are deposits
occurring where the carrying capacity of the stream lessens, resulting in deposition. This often occurs where
stream gradient decreases, and the deposits spread out downslope. The alluvial fans create upland terrain with
moderate slopes that can extend to the coast, especially south of Camden Bay (Jorgenson et al. 2015).

Most of the southern edge of the Coastal Plain is in the Arctic Foothills physiographic province, as shown on
Map 3-2 in Appendix A. This province consists of rolling plateaus and low, east-west trending linear
mountains.

About 28,000 acres, or less than 2 percent, of the Coastal Plain along the southern border is in the Central and
Eastern Brooks Range section of the Arctic Mountains physiographic province (Wahrhaftig 1965) (see Map
3-2 in Appendix A). The Central and Eastern Brooks Range consists of rugged east-west trending ridges,
reaching elevations of 7,000 to 8,000 feet asl in areas outside the Coastal Plain.

Beaufort Sea Coast

The Coastal Plain extends outward from the coastline to the Arctic Refuge boundary, which includes tidally
influenced areas of the Beaufort Sea. The Beaufort Sea coastline is irregular, with narrow beaches and small
tides. It is characterized by numerous deltas, peninsulas, offshore shoals, mudflats, spits, bars, low-lying
barrier islands, and shallow lagoons. The most pronounced deltas are associated with the Canning, Hulahula-
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Okpilak, Jago, and Aichilik Rivers (Clough et al. 1987). Rivers of the Coastal Plain are discussed in Section
3.2.10, Water Resources.

Coastal bluffs are typically 4 to 5 feet high but, as noted above, can be as high as 25 feet. The highest elevation
along the coast is at 3-mile-wide Barter Island, which is more than 50 feet. Lagoons and bays are generally
only 3 to 12 feet deep, except for Camden Bay where depths are greater than 15 feet (Clough et al. 1987, p.
9). Camden Bay extends across more than half of the Coastal Plain coastline and is the largest single feature.
The Beaufort Sea coastline is gradually receding. Coastal erosion, one factor that can contribute to a receding
coastline, is discussed under geologic hazards in Section 3.2.5, Geology and Minerals.

Permafrost Features

The Coastal Plain is underlain by permafrost that extends to depths of over 2,000 feet (Collett et al. 1989).
Although permafrost generally occurs in materials where the temperature is below 32°F, in areas of elevated
salinity or liquid hydrocarbons, materials may not be frozen because the freezing point is lower.

Permafrost is covered by a surface “active layer,” which freezes and thaws annually. The active layer in the
Coastal Plain is generally 1 to 4 feet thick (USFWS 2015a). A year-round thawed layer, termed a thaw bulb,
may be beneath lakes, 7 feet deep or greater, and beneath some parts of deeper rivers, such as the Canning.
Based on studies of seawater and borehole temperatures, the permafrost layer in the nearshore area of the
Beaufort Sea probably extends out to water depths of 500 feet (Brewer 1987).

A number of topographic features are associated with permafrost, the most prominent of which are ice-wedge
polygons. These are vertical wedge-shaped veins of ice that develop in thermal-contraction cracks. These
cracks form in a pattern of interconnected polygons that can vary in size. Most range from 30 to 200 feet in
diameter and are visible at the surface, although some in the southern part of the Coastal Plain are masked by
tussock-type tundra (Brewer 1987).

Other features associated with permafrost that can be found in the Coastal Plain are as follows (USFWS
2015a):

e Beaded streams—series of small ponds connected by small streams
e  Frost boils—upwellings of mud that result in barren and partially vegetated areas
e Pingos—Ilow, ice-cored mounds formed as soil-covered water freezes and expands upward

o  Gelifluction lobes—tongue-shaped deposits formed from slow flows of the active layer on slopes of
5 to 20 degrees

e Stone stripes—Iines of stones that form through frost heaves
Permafrost is described in greater detail in Section 3.2.8, Soil Resources.

Climate Change

Changes to the coast and overall topography in the Coastal Plain could occur as a result of climate warming.
The general warming of the Arctic appears to have lengthened the open-water period in the Beaufort Sea
(USACE 2012, Chapter 5). A longer open-water period allows for longer exposure of beaches to coastal
processes and increases the fetch’ for generating larger sea waves. These factors combine to produce more
rapid coastal erosion and shoreline retreat, especially at locations not protected by barrier islands.

"The area of water over which the wind blows in an essentially constant direction, thus generating waves.
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Direct and Indirect Impacts

Issuance of oil and gas leases under the directives of Section 20001(c)(1) of PL 115-97 would have no direct
impacts on the environment because by itself a lease does not authorize any on the ground oil and gas
activities; however, a lease does grant the lessee certain rights to drill for and extract oil and gas subject to
further environmental review and reasonable regulation, including applicable laws, terms, conditions, and
stipulations of the lease. The impacts of such future exploration and development activities that may occur
because of the issuance of leases are considered potential indirect impacts of leasing. Such post-lease activities
could include seismic and drilling exploration, development, and transportation of oil and gas in and from the
Coastal Plain; therefore, the analysis considers potential impacts on physiography from on-the-ground post-
lease activities.

The effects of climate change described under Affected Environment above, could influence the rate or degree
of the potential direct and indirect impacts.

Alternative A

Under Alternative A, current management actions would be maintained as described in the Arctic Refuge
Revised CCP (USFWS 2015a). No potential impacts on physiographic features from future oil and gas
exploration, development, and production would occur.

Impacts Common to All Action Alternatives
Future construction of infrastructure would affect topography in the program area and could reshape
geomorphological features, such as water bodies and permafrost features.

All the action alternatives would require placement of gravel fill, which would have the potential direct impact
of altering the topography within the site-specific development footprint. Gravel infrastructure would include
pads, roads, and airstrips, as described in Appendix B. This potential long-term impact would begin during
the construction phase and would last throughout the development phase until the gravel is removed and the
site has been restored to pre-program conditions. ROP 35 would require an abandonment and reclamation
plan that describes measures to ensure eventual ecosystem restoration to the land’s previous hydrological,
vegetation, and habitat condition; however, exceptions may be granted. Impacts would last longer if not all
gravel infrastructure, such as access roads, is removed. Furthermore, if the site cannot be restored to pre-
program conditions, for example, if a depression remains, then impacts from gravel fill placement could be
permanent.

In addition to the potential direct effects on topography that would result from placement of gravel fill, the
presence of gravel infrastructure would alter existing geomorphic features. For example, the sea barge landing
and staging structures would affect the pattern of sediment erosion and deposition, which could result in local,
long-term changes to the coastline configuration. Likewise, if the gravel pad for the STP is placed in water
rather than on land, similar effects on physiography would occur. This impact would last throughout the
development phase and for some period after the structure is removed during reclamation. Other gravel
infrastructure could affect permafrost features or result in changes to stream or lake morphology. Potential
direct and indirect impacts on permafrost features are further described in Section 3.2.8. Potential direct and
indirect impacts on surface water features are further described in Section 3.2.10.

All action alternatives assume a surface development area of approximately 2,000 acres from future oil and
gas development and production. Under all action alternatives most, but not all, of the surface development is
associated with gravel extraction and placement of gravel fill. The size of the STP would be an estimated 15
acres under all action alternatives. For the sea barge landing, each action alternative assumes a 10-acre gravel
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area, including a pad for staging modular units. The footprint of other gravel infrastructure would vary,
depending on the alternative (see discussion of each alternative below).

All the action alternatives would include potential future development of a gravel mine or mines, which would
also result in potential direct long-term impacts on topography. The surface area of the gravel mines would
total approximately 280 to 300 acres for each action alternative. The acreage required for gravel mining could
increase or decrease, depending on local conditions. Impacts of gravel mining on physiography would last
beyond the development phase because the pits remaining from gravel extraction would typically not be
completely backfilled, and any remaining depression could fill with water and become a permanent lake. ROP
30 would reduce potential impacts of mining on river bluffs and cliffs by limiting the volume that could be
removed from cliffs and prohibiting extraction that could affect the integrity of river bluffs. Gravel mines are
described further in Section 3.2.9, Sand and Gravel Resources.

Future ice infrastructure (e.g., pads and roads), used primarily during the exploration and development phases,
would have negligible impacts on topography but could affect permafrost and surface water geomorphic
features, as discussed further in Section 3.2.8 and Section 3.2.10. Additionally, vehicle tracks from 3D-
seismic surveys during the exploration phase can directly affect microtopography and lead to permafrost thaw
and settlement (Walker et al. 2019). Such impacts could be long term or permanent. These impacts and ROPs
23 and 24 that address protection of permafrost are described in Section 3.2.8.

Potential changes to physiography associated with geologic hazards (e.g., subsidence or slope failure) are
addressed in Section 3.2.5.

Alternative B (Preferred Alternative)
Approximate acreages associated with future gravel infrastructure specific to Alternative B are as follows:

e 168 acres for 14 satellite drill pads
e 200 acres for four CPFs
e 1,305 acres for 174 miles of gravel roads

Alternative C
Approximate acreages associated with future gravel infrastructure specific to Alternative C are as follows:

e 180 acres for 15 satellite drill pads
e 150 acres for three CPFs
e 1,350 acres for 180 miles of gravel roads

Alternative D
Approximate acreages associated with future gravel infrastructure are the same for both Alternative D1 and
Alternative D2 and would include:

e 192 acres for 16 satellite drill pads
e 100 acres for two CPFs
e 1,388 acres for 185 miles of gravel roads

Under Alternative D, ROP 35 contains a provision requiring that reclamation include “reshaping the area
disturbed...where reasonably practicable.” This ROP would help to minimize permanent impacts on

topography.
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Transboundary Impacts
Transboundary impacts associated with physiography have not been identified for any of the alternatives.

Cumulative Impacts

Potential impacts on topography and geomorphic features resulting from future gravel infrastructure are
generally localized to the footprint or adjacent area; therefore, the geographic area relevant for assessing
cumulative impacts on physiography is the program area. Other past, present, and reasonably foreseeable
future actions on the North Slope (Appendix F) have had or would have impacts on physiography; however,
with the exception of the SAExploration 3D seismic proposal and Arctic Strategic Transportation and
Resources (ASTAR) program, none of these actions have been or are proposed to be in the program area and
so would not contribute to cumulative impacts on physiographic features in the Coastal Plain. At locations
where seismic surveys overlap the footprint of future oil and gas development, cumulative effects on
permafrost features could result. These impacts are described more fully in Section 3.2.8. Gravel roads could
be constructed in the Coastal Plain as part of the ASTAR program. Impacts on topography from these roads
would be cumulative and would be similar to the impacts described above for the proposed project. The effects
of climate change described under Affected Environment above, could influence the rate or degree of the
potential cumulative impacts. Alternative A would not contribute to cumulative impacts on physiography as
there are no direct or indirect impacts under that alternative.

3.2.5 Geology and Minerals

Affected Environment

Geology

The Coastal Plain is in the eastern part of the North Slope geologic province and has greater geologic
complexity than that found elsewhere in northern Alaska. The North Slope geologic province is part of a
tectonic feature referred to as the Arctic Alaska microplate. The geologic history for this continental
microplate includes three primary tectonic settings: a south-facing passive continental margin during the
Devonian to Triassic, a northern rifted margin in the Jurassic to Early Cretaceous, and a southern orogenic®
margin, with a related foreland basin and fold-and-thrust belt from the Jurassic to recent time (Bird 1999).

A thin layer of surficial deposits covers the bedrock geology in most of the Coastal Plain; therefore,
information and understanding of the bedrock geology has been obtained primarily from geophysical remote
sensing, observations in the mountains south of the area, and wells drilled west and north of the area (Bird
1999).

Four tectono-stratigraphic sequences characterize the Northern Alaska geologic province (see Figure 3-3,
Stratigraphy of the Coastal Plain, in Appendix A) (USGS 1998a). The oldest sequence is the Franklinian,
which consists of a thick succession of metamorphosed sedimentary, volcanic, and igneous rocks of
Proterozoic to Early Devonian age. The overlying Ellesmerian sequence of Middle Devonian to Triassic age
rocks represents the south-facing passive margin referred to above. The Beaufortian sequence records the
Jurassic and Cretaceous rifting, which severed the continental connection of northern Alaska and opened the
Canada basin. The Brookian sequence, Cretaceous to recent age, consists of sediments originating from the
ancestral and modern Brooks Range and deposited in foreland basin and passive margin settings (Bird 1999).
Information regarding the oil and gas potential for these sequences is provided in Section 3.2.6, Petroleum
Resources.

8Mountain building
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Geologic structures in the Coastal Plain consist of closely spaced folds and faults in rocks that were deposited
in the foreland basin setting and broad, domed faulted structures in the pre-foreland basin and basement rocks.
These structures formed in one or more episodes of Brooks Range-related deformation during Cenozoic time.
Devonian and possibly older structures are also present in the Coastal Plain, and these structures have
controlled the orientation of some younger Cenozoic structures (Bird 1999).

A major structural feature of the Coastal Plain is the east-northeast trending Marsh Creek anticline, which
formed during the Oligocene (Bird 1999). Rather than being a simple anticline, the Marsh Creek anticline is
interpreted to be either a triangle zone or an anticlinorium® (Bird and Magoon 1987). The Marsh Creek
anticline divides the Coastal Plain into two areas having different structural characteristics. Rocks northwest
of the Marsh Creek anticline are in the “undeformed area” and have remained nearly undeformed since their
deposition. Rocks to the southeast of the Marsh Creek anticline, the “deformed area,” have been thrust faulted,
folded, and uplifted (Magoon et al. 1987). The deformed area is about twice the size of the undeformed area.

Figure 3-4 in Appendix A is a surficial geologic map of the Coastal Plain. The Coastal Plain is largely
covered by a thin mantle of Quaternary unconsolidated sediments that range in thickness from a few feet to
about 100 feet (Clough et al. 1987). These include river deposits (alluvium), beach deposits, colluvium,
alluvial fans, terrace deposits, marine terrace deposits, glacial deposits, glaciofluvial deposits, and landslides
(Marshall et al. 1998). Map 3-3 in Appendix A includes further details of the surficial geology, particularly
related to depositional environment. For a more detailed map of surficial geology, refer to Carter et al. 1986.

During the Pleistocene, portions of the Coastal Plain near the Sadlerochit Mountains were glaciated. Tills
believed to be from either or both the Anaktuvuk River and Sagavanirktok River glaciations are present along
the Canning, Tamayariak, Sadlerochit, Hulahula, and Jago River drainages (Rawlinson 1993, Figure 32). The
glacial tills occur as isolated outcrops and well-defined moraines. Glaciofluvial deposits and eolian'® materials
are widespread, even in unglaciated areas (Clough et al. 1987).

As shown in Figure 3-4 in Appendix A, two general types of surficial deposits predominate in the Coastal
Plain: gravel and sand and silt and very fine sand over gravel. Gravel and sand include deposits associated
with river floodplains and terraces and upland terraces that lack a silt cover. Silt and very fine sand over gravel
comprise a fine-grained cover, generally more than 6.6 to 10 feet thick and ice rich, and commonly containing
fine-grained organic debris. These deposits include ice-rich, Pleistocene eolian silts (Map 3-11). Morainal
deposits composed of compact, silty, bouldery till are present in the previously glaciated areas along the
southern border of the Coastal Plain, described above. Near the coast, surficial unconsolidated deposits
typically consist of alluvial sediments (silt, sand, and gravel) overlying finer-grained marine sediments.
Surficial sediments and soils are described further in Section 3.2.8, Soils.

The cover of unconsolidated sediments is broken up by outcrops of Tertiary-Cretaceous sedimentary rocks.
The largest of these outcrop areas occurs along the Marsh Creek anticline and upper Jago River. Outcrops in
the Marsh Creek anticline area include the Sagavanirktok and Canning Formations (Marshall et al. 1998). The
Sagavanirktok Formation, which overlies the Canning Formation, consists of poorly consolidated gray
siltstone, mudstone, sandstone, and lesser amounts of conglomerate that were deposited in non-marine and
shallow marine environments. This rock unit is as much as 4,900 feet thick on the north flank of the Marsh
Creek anticline and 7,500 feet thick in wells near the mouth of Canning River. The Canning Formation
consists of gray shale and siltstone containing interbeds of mostly thin-bedded, very fine to fine-grained lithic

°An intensely deformed series of anticlines and synclines that together form a general arch
windblown
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sandstone; they represent turbidites deposited in a deep-water marine environment by a sediment gravity flow.
The Canning Formation was measured at 4,900 to 5,000 feet thick in wells west of Canning River (Molenaar
et al. 1987).

The Jago River Formation crops out in the upper Jago River area (Marshall et al. 1998). This formation
consists of well hardened, thick-bedded, fine- to coarse-grained, lithic sandstone and conglomerate. There are
also minor amounts of coal and carbonaceous shale deposited in a primarily nonmarine environment with
minor shallow marine influence. The Jago River Formation is 9,800 feet thick in its type section along Igilatvik
(Sabbath) Creek (Buckingham 1987).

Smaller bedrock outcrops occur around the Sadlerochit Mountains and in the east-central part of the Coastal
Plain. In addition to the Canning Formation, these outcrops expose the Cretaceous Hue Shale, Pebble Shale
unit, and Kemik Sandstone; Cretaceous-Jurassic Kingak Shale; Triassic Karen Creek Sandstone; Permian and
Triassic Sadlerochit Group; and Pennsylvanian-Mississippian Lisburne Group (Marshall et al. 1998).

For more detailed information regarding the rock units and geologic structure of the Coastal Plain, refer to
Bird and Magoon (1987) and Bird (1999).

Geologic Hazards

Geologic hazards are natural physical conditions that could damage land or structures and injure humans.
Potential geologic hazards in the Coastal Plain are earthquakes, surface faults, landslides, land subsidence,
flooding, sea ice ride-up and override, coastal erosion, and storm surge.

Earthquakes and Surface Faults

The USGS has prepared seismic hazard maps for Alaska that portray the probability of ground motion (peak
ground acceleration) due to an earthquake (Wesson et al. 2007). For the Coastal Plain, the USGS estimates
that peak ground accelerations of up to 0.2 g (where g equals the acceleration due to gravity); there is a 5
percent probability that this acceleration would be exceeded in 50 years; thus, the Coastal Plain is in an area
of relatively low seismic risk. This risk may be revised in the future, based on August 2018 seismic activity,
described below.

Historically the level of earthquake activity in the Coastal Plain has been low. Earthquakes of magnitude (M)
6 and larger on the Richter scale of intensity are potentially destructive; earthquakes of M 5 could cause local
damage (Clough et al. 1987). Prior to August 2018, epicenters of five earthquakes with M 4.5 to M 5.0 had
been recorded in or within 15 miles of the Coastal Plain (USGS 2018a). Of these, three were centered in the
Coastal Plain: A M 4.7 earthquake in February 2006 and M 4.5 and M 4.9 earthquakes in April 2007. Three
earthquakes above M 5.0 had been recorded in the northeast corner of Alaska, the closest of which was an M
5.2 earthquake centered about 30 miles southwest of the Coastal Plain in August 1995. The largest of the three
was an M 5.5 earthquake in August 2003 about 80 miles from the southwest corner of the Coastal Plain (USGS
2018a).

On August 12, 2018, an M 6.4 earthquake occurred 52 miles southwest of Kaktovik (and less than 10 miles
south of the Coastal Plain) in the Sadlerochit Mountains. It was felt widely across the eastern NSB, and was,
by a wide margin, the largest earthquake ever recorded north of the Brooks Range in Alaska (Alaska
Earthquake Center 2018). This earthquake was followed by a number of aftershocks on the same day,
including an M 6.0 earthquake about 20 miles east of the M 6.4 event. From August 13 to September 2, 2018,
13 earthquakes between M 4.0 and M 4.8 were recorded in the same area. The Alaska Earthquake Center
indicated that this seismic activity is consistent with natural earthquake activity. Aftershocks are expected to
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slowly decline but remain active for many weeks or months. According to the University of Alaska Fairbanks
Earthquake Center, as of March 31, 2019, numerous earthquakes less than M 4.0 and several between M 4.0
and 5.0 have continued to occur in the seismically active area about 50 miles south-southwest of Kaktovik
(Alaska Earthquake Center 2019).

The USGS’s Quaternary fault and fold database (USGS and ADNR 2006) contains information on faults and
associated folds in the US that are believed to be sources of earthquakes greater than M 6 during the
Quaternary (i.e., the past 1.6 million years). This database indicates the presence of one Quaternary surface
feature in the Coastal Plain, which is the Marsh Creek anticline (described above and depicted on Map B-1
in Appendix B). A group of several faults, known as the Camden faults or Camden fault zone, is offshore.
The closest of these faults is about 10 miles from the coast. The most recent deformation on the Camden faults
is less than 15,000 years old.

Slope Failure

Slope failure in the Coastal Plain can occur in the form of solifluction'! and creep or slump along coastal
bluffs, terrace escarpments, lake margins, and ridge slopes. Locally along a stretch of the Katakturuk River
and near Marsh and Carter Creeks, landslides have occurred in weathered and soft Tertiary shale, siltstone,
and sandstone. In all areas having any appreciable slope and exposed mineral soil, the soil migrates gradually
downslope because of seasonal frost heaving of individual soil grains (Clough et al. 1987).

Retrogressive thaw slumps are slope failures resulting from thawing, ice-rich permafrost. They develop along
streams or coastlines and expand inland to form landslide-like U-shaped scars (Lantuit et al. 2013).

Subsidence

The volume of ice in permafrost soils, particularly in the first few tens of feet below the ground surface, can
be several times the volume of the mineral components (Brewer 1987). In one study of 65 field sites along
the Beaufort Sea coast (Kanevskiy et al. 2013), t. Natural and human-induced thawing of this near-surface ice
generally results in uneven lowering of the ground surface, which may lead to water ponding or preferential
erosion or both (Rawlinson 1993). Because of the presence of ice-rich permafrost, about one-third of the
Coastal Plain has the potential for thaw settlement of 16 to 98 feet (Jorgenson et al. 2015).

Flooding and River Ice Jams

Most streams in the Coastal Plain have swift, braided courses across broad gravel flats that typically freeze to
the bottom in the winter. In addition, groundwater from seeps and springs that flow throughout the winter
freezes and forms thick, layered sheets of ice, called aufeis.*? During spring when meltwater begins to flow,
the presence of ice in the stream channels causes the streams to flood. As meltwater runs over the top of river
ice, the ice breaks into pieces. As the ice flows downstream, it may lodge in constricted parts of the channel,
creating jams and forcing more water out of the stream channel (USACE 2012, p. 3-61). Streams draining the
Brooks Range also have the potential to produce significant summer precipitation-driven flood discharges
(USACE 2012, p. 3-47). Flooding is discussed further in Section 3.2.10.

Sea Ice Ride-up and Override
On shorelines exposed to the open ocean, onshore winds can push sea ice 100 feet or more onshore and 10 to
20 feet high, in a process called sea ice ride-up and override (USACE 2012, p. 3-42). Any natural or human-

1Very slow deformation of the seasonally thawed surface, forming elongated shallow lobes
12A mass of layered ice that forms from successive flows of groundwater during freezing temperatures

3-40 Coastal Plain Oil and Gas Leasing Program
Final Environmental Impact Statement



3. Affected Environment and Environmental Consequences (Geology and Minerals)

made features exposed to this sea ice push are susceptible to damage, including shoreline and seabed scouring.
Lagoon areas are not generally subject to this phenomenon.

Coastal Erosion and Storm Surge

Beach erosion varies greatly from place to place and year to year along the entire Beaufort coast, depending
on storm intensities and the nearness of pack ice. Erosion and deposition of eroded sands and gravel also
produce barrier island or spit migration, especially where established vegetation is absent (Brewer 1987).
Gibbs and Richmond (2017) have calculated average and maximum shoreline change rates for two regions of
the Coastal Plain. Region 1 is the shoreline from the US-Canada border to the Hulahula River, and Region 2
is the shoreline from the Hulahula River to the Staines River. For both Regions 1 and 2, the average rate of
shoreline change is -3.0 feet per year over the short term and long term. The negative value indicates that,
overall, erosion is greater than accretion. The maximum long-term and short-term rates of erosion observed
in Region 1 are -48.6 and -64.3 feet per year; the maximum long-term and short-term rates of erosion in
Region 2 are both -22.3 feet per year. In this study, erosion indicates landward movement or retreat of the
shoreline and does not distinguish between physical erosion and flooding of the coast, due to land subsidence
or sea level rise.

Erosion along the coast can also be caused by wind. Wind erosion is generally confined to exposed spits and
barrier islands and the Canning, Hulahula, Okpilak, and Jago River deltas, where active dunes are found along
their western banks (Clough et al. 1987).

Although outside the program area, studies of coastal erosion at Kaktovik and the US Air Force’s Defense
Early Warning (DEW) Line site on Barter Island provide insight into the potential for impacts on coastal
structures in the program area. Along the coastal permafrost bluffs that front the village and DEW Line site,
an average erosion rate of 4.3 feet per year was measured during 2014 and 2015 by Gibbs et al. (2019). Higher
erosion rates have been observed along the Barter Island coast during some years, including 65 feet of retreat
in a single year (Gibbs et al. 2019).

According to USACE (2009), a timber crib wall was installed in the 1990s to protect the lagoon area of
Kaktovik. The runway at the Kaktovik Airport has been stabilized with erosion protection measures; however,
flooding due to storm surges is an ongoing problem during the open-water season. A gravel bag revetment
was installed to provide erosion protection at the DEW Line site in 1999 (USACE 2009).

Abnormally high rises in sea level, referred to as storm surges, are caused by strong westerly winds and can
be 4 to 6 feet above the elevation of sea level, or even greater with winds at 50 to 60 knots (USACE 2012, p.
3-31). Storm surges can cause coastal flooding, particularly along low-profile beaches common in the Coastal
Plain.

Additional details regarding shoreline erosion and storm surge along the Beaufort Sea coast can be found in
Barnes et al. (1992), Jones et al. (2009), USACE (2012, Chapter 3), and Gibbs and Richmond (2017).

Minerals

In the 1970s, before ANILCA, the USGS and former US Bureau of Mines conducted limited reconnaissance
geological and mineral investigations in northeast Alaska. Limited mineral industry work was also conducted
in the 1970s (USFWS 2015a, p. 4-37). Under ANILCA, the Arctic Refuge was closed to all forms of
appropriation under the public land laws, including the mineral leasing and mining laws (USFWS 2015a, p.
4-1).
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The BLM classifies mineral resources it manages as salable, leasable, or locatable. Salable minerals are
subject to the Materials Act of 1947, as amended, and include common construction materials, such as sand,
gravel, decorative rock, and building stone. Salable minerals relevant to the Coastal Plain (sand and gravel)
are addressed in Section 3.2.9.

Leasable minerals generally include energy minerals, such as petroleum, geothermal, and coal resources, as
well as potash, sodium, and phosphate; petroleum resources are addressed in Section 3.2.6. Geothermal
resources in Alaska are associated with the Aleutian volcanic arc or thermal springs in the interior or
southeastern Alaska and have not been identified around the Coastal Plain (Miller 1994).

Coal occurs in isolated areas throughout Alaska, referred to as provinces. The North Slope coal province has
the largest coal deposits in Alaska, and the eastern edge of the province extends into the Coastal Plain (Flores
et al. 2004; Stricker et al. 2011). The most important Cretaceous coal-bearing rocks in the province are in the
Colville and Nanushuk groups west of Prudhoe Bay (Flores et al. 2004). Coal deposits in the eastern North
Slope coal province primarily occur in the Tertiary Sagavanirktok Formation in two separate zones and are
characterized as sub-bituminous (Stricker et al. 2011).

Locatable minerals are subject to the General Mining Law of 1872 and include metallic minerals, such as
gold, silver, copper, lead, zinc, and uranium; nonmetallic minerals, such as alunite, ashestos, barite, gypsum,
and mica; and certain varieties of stone. These are also referred to as hardrock minerals. The following
discussion addresses locatable minerals and phosphate (a leasable mineral).

The USGS maintains a database with descriptions of mines, prospects, and mineral occurrences in Alaska.
The records in the database are generally for metallic mineral commaodities only but also may include certain
high value industrial minerals, such as barite and rare earth elements. No mineral occurrences are documented
in the Coastal Plain; however, seven mineral occurrences are documented within 15 miles (see Table 3-9;
Map 3-4 in Appendix A). These minerals are copper, rare earth elements, phosphorus, uranium, and
phosphates.

Hartman (1973) assessed mineral potential in the Arctic Refuge and identified granitic intrusions with metallic
mineral deposits in the Romanof Mountains and along the southern edge of the Brooks Range. Closer to the
Coastal Plain, Hartman identified abundant low-grade phosphate deposits in the Shublik Formation that crops
out along the northern edge of the Brooks Range.

A 1978 report of the mineral resource potential for the Brooks Range included all but the northwest corner of
the Coastal Plain (Grybeck and DeYoung 1978). This assessment indicates that most of the Coastal Plain has
uranium potential. Just to the south are areas with copper and phosphate potential. The phosphate areas are
described as deposits of marine phosphate beds with minor uranium, vanadium, and fluorite content. No
information is provided regarding the areas of copper potential.

The Geochemical Atlas of Alaska (Lee et al. 2016) provides maps of the distribution of 68 elements for the
state, including the Coastal Plain. The maps are based on compilation and modeling of sediment and soil
samples. These maps indicate, in part, that portions of the Coastal Plain have relatively higher concentrations
of gold, uranium, phosphorus, and copper. The maps can be viewed online at
https://pubs.er.usgs.gov/publication/ds908.
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Table 3-9
Documented Mineral Occurrences within 15 Miles of the Coastal Plain
Site Latitude Longitude Location Commodities Ore Geol_og_|c
Description Minerals Description
Unnamed 69.47 -142.82 Accurate to within Copper Chalcopyrite  Mafic volcanic rocks
5,000 feet
Aichilik 69.53 -143.15 Deposit along the Rare earth Ytterbium, Efflorescent salts
River Aichilik River; elements yttrium coat outcrops of
accurate to within Kingak shale and
5,000 feet accumulate along
the margins of
ephemeral pools at
the foot of cut banks.
Itkilyariak 69.63 -144.75 Accurate to within Copper Native Greenstone,
Creek 4,000 feet copper probably Proterozoic
Katakturu 69.59 -145.6 1,890-foot hill at the Phosphorus, Phosphate, Shublik Formation
k River confluence of two uranium uranium
forks of the
Katakturuk River, in
the headwaters of
the Katakturuk River,
near the south flank
of the Sadlerochit
Mountains; accurate
to within 1,500 feet
Fire 69.53 -145.2 Within 1 mile Phosphate — Shublik Formation
Creek
Hulahula 69.48 -144.38 Not provided Phosphate — Shublik Formation
River
Unnamed 69.63 -144.42 Accurate to within 1 Phosphate — Shublik Formation

mile

Source: USGS 2018b
Note:
— = not applicable

Climate Change

Climate change produces changes in several geologic hazards, including subsidence, flooding, and coastal
erosion. An increase in the active layer expected from a warming climate could result in greater areas of land
subsidence. Climate change is also expected to affect the frequency and severity of extreme storms and floods.
Storms with surges would be stronger and more frequent, which, combined with rising sea levels, could lead
to greater coastal erosion (BLM 2012). The Arctic Refuge Revised CCP (USFWS 2015a, Section 1.10.1)
predicts that climate change would result in earlier breakup and delayed freeze-up. These changes could affect
flooding conditions in the program area.

Direct and Indirect Impacts

Issuance of oil and gas leases under the directives of Section 20001(c)(1) of PL 115-97 would have no direct
impacts on the environment because by itself a lease does not authorize any on the ground oil and gas
activities; however, a lease does grant the lessee certain rights to drill for and extract oil and gas subject to
further environmental review and reasonable regulation, including applicable laws, terms, conditions, and
stipulations of the lease. The impacts of such future exploration and development activities that may occur
because of the issuance of leases are considered potential indirect impacts of leasing. Such post-lease activities
could include seismic and drilling exploration, development, and transportation of oil and gas in and from the
Coastal Plain; therefore, the analysis considers potential impacts on geology and minerals from on-the-ground
post-lease activities.
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The effects of climate change described under Affected Environment above, could influence the rate or degree
of the potential direct and indirect impacts.

Alternative A

Under Alternative A, current management actions would be maintained as described in the Arctic Refuge
CCP (USFWS 2015a). Consistent with ANILCA, the Coastal Plain would remain closed to all forms of
appropriation under the public land laws, including the mineral leasing and mining laws. No potential impacts
on geology or mineral resources from future oil and gas exploration, development, and production would
occur.

Impacts Common to All Action Alternatives
None of the action alternatives would affect mineral resources in the program area, with the exception of
petroleum and aggregate resources, which are addressed in Sections 3.2.6 and 3.2.9, respectively.

Potential impacts on geologic resources would be site specific. As described above, bedrock is minimally
exposed across much of the Coastal Plain; therefore, existing bedrock outcrops are highly valuable in
developing the best possible surface and subsurface geologic understanding of the area. There are a number
of relatively small, low-relief, but critically important bedrock outcrops exposed along the Niguanak and Jago
Rivers and their tributaries in the northeastern part of the program area (specifically in the area ranging from
Townships 6-8 North and Ranges 35-37 East). These exposures are reported to include strata of the Kingak
shale, pebble shale unit, Hue shale, and Canning Formation (Marshall et al. 1998). The structural,
stratigraphic, and source rock implications of these strata remain enigmatic and warrant further geologic study.

Important bedrock exposures also occur along the Marsh Creek anticline in the western part of the program
area. If outcrops are covered by gravel or modified by blasting for gravel extraction, the localized bedrock
would no longer be available for analysis. Potential impacts would be long term and would last until the gravel
is removed, up to 85 years.

Land within 1 mile of the Jago River and 0.5 mile of the Tamayariak River, Katakturuk River, and Marsh
Creek would be subject to the NSO limitations (i.e., only essential pipeline and road crossings permitted)
under all action alternatives. This would provide some protection for the outcrops in these areas. Seismic
surveys would not affect bedrock outcrops. No other potential direct or indirect impacts on geology have been
identified. Abandonment and reclamation (described in Appendix B) would not affect geologic resources.

Oil and gas exploration, development, and production could also affect the risk of several geologic hazards
identified in the Affected Environment section, including seismicity, slope failure, subsidence, flooding, and
river ice jams.

Future development of petroleum resources would include injection of seawater or gas into the production
field to maintain reservoir pressure. Also, wastewater, produced water, spent fluids, and chemicals would be
disposed of in injection wells. Injection of large volumes of fluids into low permeability and brittle rocks has
potential to trigger low level seismicity (earthquakes). This phenomenon is generally associated with the high
volumes of waste injection associated with the high density of wells needed to fully develop tight
unconventional resource plays, such as shale source rocks, rather than conventional hydrocarbon production.
The potential for induced seismicity associated with the action alternatives would be low.

Slope failure could be triggered or worsened by placement of gravel fill in the future; however, horizontal and
extended-reach drilling technology allows flexibility in placing drill sites, so they can be sited in locations that
are not prone to slope failure. Roads and pipelines would be designed and constructed using methods that
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would avoid or minimize potential slope failure along stream banks and other areas of steep slopes.
Geotechnical evaluations would typically be conducted for oil and gas development projects on a project-
specific basis, as needed, to mitigate the risk of slope failure. ROP 30 lists the following measures that would
help to mitigate impacts at cliff and bluff locations:

e Removing greater than 100 cubic yards of bedrock outcrops, sand, or gravel from cliffs would be
prohibited.

e Any extraction of sand or gravel from an active river or stream channel would be prohibited, unless
it is preceded by a hydrological study that indicates no potential impact on the integrity of the river
bluffs.

Therefore, the potential for leasing and development to influence slope failure risk would be low. Likewise,
slope failure is unlikely to affect infrastructure associated with oil and gas exploration, development, and
production.

Subsidence associated with thawing permafrost could adversely affect oil and gas infrastructure. To minimize
the potential for subsidence associated with thawing of near surface ice, gravel pads and roads would be
constructed with a thickness sufficient to maintain a stable thermal regime (see Chapter 2). Future pipelines
would be constructed primarily aboveground and would not contribute to permafrost thaw. All future
buildings would be supported aboveground on pilings to accommodate ground settling or frost heaving.

Warm production and injection wells can cause thawed areas around the well. In 2017, an oil production well
within the original Prudhoe Bay field on the North Slope suffered a cracked casing due to subsidence from
thawing, which resulted in an oil spill. The well’s construction geometry contributed to the failure (AOGCC
2017). This type of failure is minimized by modern well construction methods, including installing
thermosyphons around wells to remove heat transfer from wellbore fluids.

Under all action alternatives, the risk of flooding and river ice jams would be mitigated by ROP 22, which
states, “the design engineer would ensure that crossing structures are designed for aufeis, permafrost, sheet
flow, additional freeboard during breakup, and other unique conditions of the arctic environment.”

Disturbance caused by removing gravel fill during abandonment and reclamation could increase the potential
for slope failure in areas of steep slopes. Measures to restore vegetation and hydrologic conditions, described
in ROP 35, also would serve to stabilize slopes under all action alternatives.

Alternative B (Preferred Alternative)
Potential impacts on geology and minerals from future oil and gas exploration, development, and production
under Alternative B would be the same as identified above for all action alternatives.

Alternative C
Potential impacts on geology and minerals from future oil and gas exploration, development, and production
under Alternative C would be the same as identified above for all action alternatives.

Alternative D

Potential impacts on geology and minerals from future oil and gas exploration, development, and production
under Alternative D would be the same as identified above for all action alternatives, except for an additional
NSO limitation that would provide some protection for critically important outcrops. Land within 0.5 miles
of the Niguanak River would be subject to the NSO limitation. While this restriction could help mitigate the
potential for outcrops in these areas to be covered by gravel fill, some of the key outcrops (those in the northern
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part of Township 6 North, Range 36 East) are along intermittent tributaries up to 5 miles west of the Niguanak
River.

As indicated above, for all action alternatives ROP 35 stipulates developing and implementing an
abandonment and reclamation plan to restore previous conditions. Under Alternative D, ROP 35 includes the
following additional reclamation plan requirements that would minimize the risk of slope failure:

e Implementing measures to control erosion, landslides, and water runoff

o Reshaping the area disturbed, applying the topsoil, and revegetating disturbed areas, where
reasonably practicable

Transboundary Impacts
Impacts on the geologic and mineral resources described in this section are site specific and, as such, no
transboundary impacts would occur under any of the alternatives.

Cumulative Impacts

The geographic area relevant for assessing cumulative impacts for geology and minerals is the program area.
No other past, present, and reasonably foreseeable future actions that could affect geology or mineral resources
have occurred or are expected to occur in the program area. The effects of climate change described under
Affected Environment above, could influence the rate or degree of potential geologic hazards. Alternative A
would have no contribution to cumulative impacts on geology and minerals.

3.2.6 Petroleum Resources

Affected Environment

Regulatory Information

Section 20001 of PL 115-97 directs the BLM to undertake an oil and gas leasing program in the Coastal Plain
(also known as the 1002 Area) of the Arctic Refuge. Under the ANILCA, the Coastal Plain was not designated
wilderness, and Congress reserved the area for potential future oil and gas development. The USFWS Revised
CCP (2015a) recommended the area for wilderness designation and the area has been managed for wilderness
characteristics. PL 115-97 opened all federal lands in the Coastal Plain to leasing, however, Alaska Native
selected lands within the program area boundary remain segregated from mineral leasing due to their selected
status. PL 115-97limited surface development from oil and gas production and support facilities to a
maximum of 2,000 acres.

Oil and Gas Resources

The Coastal Plain encompasses approximately 1,563,500 acres. Currently no acreage is open to petroleum
leasing. It is estimated that approximately 427,900 acres of the program area are projected to have high
potential for petroleum resources, 658,400 acres are projected to have moderate potential, and 477,200 acres
are projected to have low potential. Estimates are based on best available information, but due to the limited
amount of exploration that has occurred in the area, petroleum development potential and acreages should be
considered rough estimates. The one exploration well drilled in the Coastal Plain is held as confidential
information, so exact formation compositions and oil and gas percentages are not well established across the
entire region. Existing oil and gas wells are shown in Map 3-5 in Appendix A. See the hypothetical
development scenario (Appendix B) for more information on development potential, assumptions behind
potential estimates, and estimates for the baseline future development scenario for petroleum.
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Approximately 80 percent of petroleum resources are estimated to be in the undeformed western portion of
the program area (USGS 1998b). As shown in Table 3-10, the identified potential plays in the undeformed
area are the Topset play, Thompson play, Turbidite play, Wedge, Kemik, and Undeformed Franklinian.
Potential plays in the deformed area are the Thin-Skinned Thrust Belt, Ellesmerian Thrust Belt, Deformed
Franklinian, and Niguanak/Aurora (Attanasi 2005).

All oil and gas volumes represent the mean estimated technically recoverable volumes unless otherwise noted.
The Topset is expected to be the primary play in the Coastal Plain, with an estimated technically recoverable
4.325 BBO and 1.193 TCF of gas. The Turbidite play is the second most productive, with an estimated
technically recoverable 1.279 BBO and 1.120 TCF of gas. In the deformed area, the Thin-Skinned Thrust Belt
is the primary play, with an estimated technically recoverable 1.038 BBO and 1.608 TCF of gas (Attanasi
2005). In total, the undeformed area is estimated to contain a technically recoverable total of 6.420 BBO and
3.424 TCF of gas, and the deformed area is estimated to contain a technically recoverable total of 1.267 BBO
and 3.617 TCF of gas. Natural gas liquids would also be produced as part of the oil and gas production process.
Additional exploration would take place to refine knowledge of the geology and petroleum resources of the
area should one of the action alternatives be implemented.

Table 3-10
Estimated Mean Undiscovered Petroleum Resources in the Coastal Plain

Natural Gas Liquids

Area Play Name Qil (BBO) Gas (TCF) (Billion Barrels of
Liquid)

Undeformed Topset 4.325 1.193 0.010
Turbidite 1.279 1.120 0.065

Wedge 0.438 0.226 0.005

Thompson 0.246 0.470 0.039

Kemik 0.047 0.116 0.010

Undeformed Franklinian 0.085 0.30 0.029

Undeformed subtotal 6.420 3.424 0.159

Deformed Thin-Skinned Thrust Belt 1.038 1.608 0.017
Ellesmerian Thrust Belt 0.000 0.876 0.018

Deformed Franklinian 0.046 0.86 0.046

Niguanak/Aurora 0.183 0.273 0.016

Deformed subtotal 1.267 3.617 0.096

Total - 7.687 7.041 0.225

Source: Attanasi 2005
Note: Totals are technically recoverable amounts; oil associated gas and natural gas liquid estimates were combined with non-oil
associated gas and natural gas liquid estimates.

Trends

Due to the prior prohibition on leasing, there has been no development of oil and gas resources in the Coastal
Plain to date. Section 1002 of ANILCA identified the Coastal Plain for studying the potential oil and gas
leasing and development, and there has been interest from some ANCSA corporations in developing the
Coastal Plain ever since 1980, when the 1002 Area was identified (Doyon Limited 2018; Rexford 2017). The
area has had limited exploration; as further exploration occurs, a greater understanding of the size and
characteristics of petroleum resources would be gained.

Ninety percent of technically recoverable resources were estimated to be economically recoverable at
$55/barrel (2005 dollars, approximately $70/barrel in 2018 dollars; Attanasi 2005). The threshold price to
initiate exploration was estimated to be from $20 to $21/barrel (2005 dollars). (The economics may have
changed significantly since that study was published.) As of August 2018, the price of West Coast crude was
approximately $75/barrel and the price of West Texas Intermediate crude was approximately $65/barrel. The
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US Energy Information Agency forecasts the price of crude oil to steadily rise to over $85/barrel over the next
10 years (EIA 2018).

Direct and Indirect Impacts

Issuance of oil and gas leases under the directives of Section 20001(c)(1) of PL 115-97 would have no direct
impacts on the environment because by itself a lease does not authorize any on the ground oil and gas
activities; however, a lease does grant the lessee certain rights to drill for and extract oil and gas subject to
further environmental review and reasonable regulation, including applicable laws, terms, conditions, and
stipulations of the lease. The impacts of such future exploration and development activities that may occur
because of the issuance of leases are considered potential indirect impacts of leasing. Such post-lease activities
could include seismic and drilling exploration, development, and transportation of oil and gas in and from the
Coastal Plain; therefore, the analysis considers potential impacts on petroleum resources from on-the-ground
post-lease activities.

Alternative A

Under Alternative A (No Action Alternative), no federal minerals in the Coastal Plain would be offered for
future oil and gas lease sales. Alternative A would not establish and administer a competitive oil and gas
program for the leasing, development, production, and transportation of oil and gas in and from the Coastal
Plain in the Arctic Refuge. Current management actions would be maintained, and resource trends would
continue, as described in the Arctic Refuge CCP (USFWS 2015a). No future extraction or use of petroleum
resources would occur and as a result no potential direct or indirect impacts on petroleum resources from
future oil and gas exploration, development, and production would occur.

Impacts Common to All Action Alternatives
Potential future impacts on petroleum resources under all action alternatives can reasonably be expected to
result in the irreversible commitment of petroleum hydrocarbon resources of the PL 115-97 through future oil
and gas exploration, development, and production; however, the stated purpose of this EIS is to facilitate
petroleum leasing, development, and production.

Potential impacts on petroleum resources would vary based on the amount of acreage available for leasing
and restrictions on future access to available acreage. Under all action alternatives, surface development is
expected to reach the 2,000-acre maximum. The approach for allocating the 2,000 acres of allowable
production and support facilities would be generally described in the detailed statement of sale accompanying
the notice of sale for the first lease sale. Mean estimates for the program area suggest it contains approximately
7.687 billion barrels of technically recoverable oil and 7.04 TCF of technically recoverable natural gas
(Attanasi 2005). Due to high costs associated with operating in the Arctic it is extremely unlikely that all
technically recoverable resources would be produced. The US Energy Information Administration estimated
that a total of approximately 3.4 BBO would be produced in the Arctic Refuge by 2050 (Van Wagner 2018).
Oil would be transported to market by a connection to the TAPS.

Given the uncertainty involved in defining undiscovered resources in the program area, attempting to define
variances in production by alternative is too speculative to provide value in the analysis. NSO restrictions
could require that well pads be located outside optimal locations for the most efficient oil recovery under some
alternatives; however, horizontal drilling technology would allow operators to recover oil and gas from NSO
areas. Under some alternatives, additional pads could be required to access all areas, potentially decreasing
the overall volume of oil and gas that would be economically recoverable.
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A natural gas transport pipeline from the North Slope to southcentral Alaska is currently planned, where the
gas would be transformed into liquefied natural gas. Gas transported through the pipeline is expected to come
from established fields with proven reserves initially. If proven gas resources are discovered in the Coastal
Plain they could be connected to the pipeline to maintain pipeline capacity as the primary fields are depleted.
Estimated natural gas production from the Coastal Plain ranges from 0 to 7 TCF of gas produced (Attanasi
2005). Any co-occurring gas produced with oil would be reinjected to maintain reservoir pressure or would
be used to manufacture natural gas liquids to blend and transport with the oil (Appendix B). Gas flaring would
be limited to the minimum necessary to safely operate processing facilities. Production wells would be
fractured to stimulate production, but no hydraulic fracturing to produce unconventional resources is
anticipated (Appendix B). There is no unconventional oil and gas production on Alaska’s North Slope (BLM
2012) due to high development and production costs in the Arctic. The viability of hydraulic fracturing of
unconventional petroleum resources has not been proven in the Arctic from a technology or commercial
viability standpoint.

Under all action alternatives potential future spills and leakage of petroleum resources are expected to result
in a loss of productive use of those resources. In the NPR-A the average crude oil spill rate from 1985 to 2010,
for large (500 barrels or greater) spills is 0.65 spills per 1 BBO produced, with an average spill size of 1,229
barrels. During that time the North Slope produced a total of 12.40 BBO. The historic small (less than 500
barrels) crude oil spill rate from 1989 to 2009 for the Alaska North Slope is 187 spills per billion barrels
produced, with an average spill size of 2.8 barrels (117.6 gallons). During this time 9.4 BBO were produced
(BLM 2012).

An estimated 1.5 BBO to 10 BBO is anticipated to be produced from the Coastal Plain. Assuming the spill
rates would be the same as those in the NPR-A, it is reasonable to anticipate a theoretical program area total
of between 786 and 5,236 barrels of oil spilled in approximately 281 to 1,870 small spills; there would be
between 1,229 and 8,603 barrels spilled in one to seven large spills. In addition to damaging the environment,
spills represent a loss of petroleum resources from productive use. Using a high case scenario and a USGS
estimate that 9.3 BBO would be economically recoverable (Attanasi and Freeman 2009), it could be expected
that there would be approximately 1,739 small spills with a total of approximately 4,869 barrels spilled, and
approximately 6 large spills with a total spill size of 7,374 barrels, if the spill rate stays consistent over time.
The rate of spills may decrease over time as industry practices improve.

Operators would be required to prepare and implement spill prevention and control plans in compliance with
applicable federal and state regulations.

Alternative B (Preferred Alternative)

Table 3-11 shows acreages that would be subject to NSO restrictions, TLs or would be open to leasing under
standard terms and conditions only. This alternative opens the entire Coastal Plain to leasing, allowing the
greatest acreage for potential petroleum extraction (see Map 3-6, Hydrocarbon Potential, Alternative B, in
Appendix A for more detail). Fewer restrictions on the locations of future CPFs and drill pads exist under
this alternative.
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Table 3-11
Lease Stipulation Acreages for Alternative B

Low Oil Medium Oil High Oil Total

Lease Stipulations Potential Potential Potential
(acres)

(acres) (acres) (acres)
NSO 96,300 120,900 142,200 359,400
Standard Terms and Conditions Only 45,600 287,300 285,700 618,700
TL 335,300 250,100 0 585,400
Total 477,200 658,300 427,900 1,563,500

Source: BLM GIS 2018

Alternative C

Table 3-12 shows acreages that would be subject to NSO or TL restrictions, that would not be offered for
leasing, or that would be open to leasing under standard terms and conditions only.

This alternative also opens the entire program area to leasing (see Map 3-7, Hydrocarbon Potential,
Alternative C, in Appendix A for more detail). Under this alternative, 20 percent of the area would have
standard terms and conditions only, including only 28 percent of the medium and high potential areas. The
acreage subject to NSO would still allow for CPF and drill pad siting to maximize recovery from each pad.

Table 3-12
Lease Stipulation Acreages for Alternative C

Low Qil Medium Oil High QOil Total

Lease Stipulations Potential Potential Potential
(acres)

(acres) (acres) (acres)
NSO 410,200 328,200 194,000 932,400
Standard Terms and Conditions Only 100 129,400 184,500 314,000
TL 66,900 200,800 49,400 317,100
Total 477,200 658,400 427,900 1,563,500

Source: BLM GIS 2018

Alternative D

Alternative D1. Table 3-13 shows acreages that would be subject to NSO, CSU, or TL restrictions, that would
not be offered for leasing, or that would be open to leasing under standard terms and conditions only. A total
of 1,037,200 acres would be available for leasing.

The 526,300 acres that are not offered for leasing represent approximately 34 percent of the program area.
The area closed to leasing is in low and moderate petroleum potential sections of the program area projected
to have small accumulations of petroleum; thus, the percentage of petroleum resources closed to leasing would
be less than 34 percent of the economically recoverable petroleum resources. See Map 3-8, Hydrocarbon
Potential, Alternative D1, in Appendix A.

Under this alternative, only 19 percent of the medium and high potential areas would be available for leasing
with standard terms and conditions. Approximately 45 percent of the program area is subject to NSO
stipulations, which would limit the location of future CPFs and drill pads, potentially resulting in changes to
pad configurations and reduced oil production. NSO restrictions are in portions of the high, medium and low
areas.
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Table 3-13
Lease Stipulation Acreages for Alternative D1

Low Oil Medium Oil High Oil Total

Lease Stipulations Potential Potential Potential
(acres)

(acres) (acres) (acres)
Csu 11,000 80,500 32,400 123,900
Not offered for lease 398,300 120,700 7,300 526,300
NSO 67,900 384,600 256,200 708,600
Standard Terms and Conditions Only 0 72,800 131,900 204,700
Total 477,200 658,400 427,900 1,563,500

Source: BLM GIS 2018

Alternative D2. Table 3-14 shows acreages that would be subject to NSO, CSU, or TL restrictions or that
would not be offered for leasing. No acres would be open to leasing under standard terms and conditions only;
a total of 800,000 acres would be available for leasing.

The 763,500 acres that are not offered for leasing represent approximately 49 percent of the program area.
The area closed to leasing is in low and moderate petroleum potential sections of the program area projected
to have small accumulations of petroleum; thus, the percentage of petroleum resources closed to leasing would
be less than 49 percent of the economically recoverable petroleum resources. See Map 3-9, Hydrocarbon
Potential, Alternative D2, in Appendix A.

Table 3-14
Lease Stipulation Acreages for Alternative D2

Low Qil Medium Oil High Oil Total

Lease Stipulations Potential Potential Potential
(acres)

(acres) (acres) (acres)
Csu 0 72,700 32,400 105,200
Not offered for lease 477,100 279,100 7,300 763,500
NSO 0 249,500 256,300 505,800
TL 0 57,000 131,900 189,000
Total 477,200 658,400 427,900 1,563,500

Source: BLM GIS 2018

Under this alternative, there are no medium and high potential areas available for leasing subject only to
standard terms and conditions. Approximately 63 percent of the leasable area is subject to NSO restrictions,
which would limit the location of future CPFs and drill pads, potentially resulting in changes to pad
configurations and reduced oil production.

Transboundary Impacts

No transhoundary impacts on petroleum resources are anticipated due to the implementation of the proposed
leasing program. Development of oil and gas pools that extend beyond the Coastal Plain boundary could affect
petroleum resources outside the boundary. In this case, unitization agreements would be developed between
the mineral owners and lessees of the pool.

Cumulative Impacts

Oil and gas exploration, development, and production around the North Slope have resulted in and would
continue to result in irreversible commitment of oil resources. The Alaska Liquid Natural Gas Project and the
Alaska Stand Alone Gas Pipeline, if completed, could result in the irreversible commitment of gas resources.
Scientific information gained by the exploration program could result in a better understanding of the type
and size of petroleum resources in the program area. Spills of produced petroleum products associated with

Coastal Plain Oil and Gas Leasing Program 3-51
Final Environmental Impact Statement



3. Affected Environment and Environmental Consequences (Petroleum Resources)

oil and gas exploration and development would result in an irreversible loss of those resources. Under
Alternative A no leasing would occur; this would preclude the possibility of developing petroleum resources
in the Coastal Plain and would not contribute to cumulative impacts on petroleum resources. The production
and subsequent consumption of petroleum resources would contribute to climate change, which are discussed
in Section 3.2.1.

3.2.7 Paleontological Resources

Affected Environment

Paleontological resources include any physical evidence of past life, including fossilized flora and fauna,
imprints, and traces of plants and animals. The program area, and all the North Slope, are widely regarded as
fossiliferous.’® It has borne evidence of past habitation that has expanded the scientific community’s
understanding of the geologic and paleontological record worldwide (BLM 2012).

As discussed in Section 3.2.5, various geologic units have been identified in the program area. This includes
ten bedrock geologic units, with unconsolidated surficial deposits, covering more than 80 percent of the
surface area. Eight of these ten units have potential or documented fossils, though the presence of
paleontological features has not been specifically noted in outcrops in the program area. Program area bedrock
geologic units and their approximate acreage in the program area are shown on Map 3-10, Paleontological
Resources, in Appendix A, and are noted below.

The Potential Fossil Yield Classification (PFYC) system is a tool used to assess potential occurrences of
paleontological resources in mapped geologic units. It provides classifications that may be used to assist in
determining the need for further assessment or actions. The PFYC system is created from available geologic
maps and assigns a class value to each geological unit, representing the potential abundance and significance
of paleontological resources that occur in that geological unit. PFYC values range from Class 1, Very Low,
to Class 5, Very High, which indicate both the probability for the mapped unit to contain significant
paleontological resources and the degree of management concern for the resource. Geologic units without
enough information associated with them to assign a PFYC value may be assigned Class U, Unknown
Potential. Characteristics of PFYC values are included in Appendix G.

The PFYC model for Alaska is in development. Preliminary PFYC values have been assigned to the mapped
geologic units in the program area and are included in Table 3-15. Excerpts from the in-progress PFY C model
regarding preliminary rankings and unit descriptions are included in Appendix G. These PFYC assignments
are maintained and updated by the BLM as additional data is available. The PFYC model in development
relies on the geologic mapping presented in Wilson et al. 2015; some of the mapped units are characterized
differently than those presented in Section 3.2.5.

Pleistocene, or ice age, fossils from between 2.59 million and 11,700 years ago have been identified across
the North Slope in surficial quaternary deposits. These are the same deposits that cover approximately 1.4
million acres of the program area. Most of the recorded fossils exposed in North Slope surficial deposits are
a result of stream bank erosion. These fossils include remains of animals that existed at the same time as
human habitation of the area: horses, mammoths, antelope, bison, bears, lions, muskoxen, caribou, and moose
(BLM 2018a).

13Rich in fossils or fossil potential

3-52 Coastal Plain Oil and Gas Leasing Program
Final Environmental Impact Statement



3. Affected Environment and Environmental Consequences (Paleontological Resources)

Table 3-15
PFYC Values of Program Area Geologic Bedrock Units
Geologic Unit Pr(gcrraen? Z]rea Age (Millions of PFYC Value Noted FQSS” Presence
, Years Ago [mya]) in Unit
(Approximate)
Sagavanirktok 16,900 Tertiary (65-2.8) 3-4 Floral, microfauna, and
Formation mollusk fossils
Seabee Formation 1,200 Cretaceous (145-66) 34 Ammonites, pelecypods,
and Hue Shale fish remains, bird trace
fossil (footprint)
Jago River Formation 25,300 Upper Cretaceous, 3 Palynomorphs, plant
(100.5-66) fossils
Sadlerochit 2,800 Lower Triassic to 3 Ammonites, pelecypods,
Formation Permian (289.9-247.2) and brachiopods
Lisburne Group, 500 Carboniferous (358.9— 3 Group noted as generally
undivided 298.9) fossiliferous; contains
corals, brachiopods,
ammonites, nautiloids,
and plants
Kingak Shale 200 Jurassic (201.3-145) 3 Marine mollusks and
crinoids; pelecypods and
ammonites
Surficial Quaternary 1,421,700 Quaternary, 2-3 Flora, fauna
Deposits Pleistocene, and upper
Tertiary (2.59—present)
Kemik Sandstone 200 Lower Cretaceous 2-3 Trace fossils (footprints)
(146-100)
Kongakut Formation 200 Lower Cretaceous 2-3 Pelecypods and abundant
(146-100) worm borings
Canning Formation 8,500 Cretaceous to Tertiary 2-3 Palynomorphs
(145-2.8)

Sources: BLM GIS 2018; Breithaupt, B. BLM Regional Paleontologist, e-mail to Anna Kohl, HDR environmental scientist, on July 30,
2018, regarding preliminary PFYC rankings and unit descriptions for the program area.

Most paleontological resources identified on the North Slope have been identified in areas west of the program
area. A description of the history of fossil discovery on the North Slope and conclusions regarding the fossil
record is in BLM 2012, Section 3.2.7, and BLM 2018a, Section 3.2.1.6.

Climate Change

Changing climate conditions would not directly affect paleontological resources but could impact several
geologic hazards, including thawing permafrost and coastal erosion. An increase in the active layer expected
from a warming climate could result in greater areas of land subsidence, which may expose geologic units
with paleontological resources to weathering action. Similarly, organic paleontological remains that have been
preserved for millennia in permafrost would rapidly decompose once incorporated into the active layer.
Coastal erosion could also expose previously protected units to weathering, which may expose and damage
resources. Given the surficial context of these actions, the geologic unit with the greatest risk is the
unconsolidated and poorly consolidated surficial Quaternary deposits, which may contain Pleistocene fossils.

Direct and Indirect Impacts

Issuance of oil and gas leases under the directives of Section 20001(c)(1) of PL 115-97 would have no direct
impacts on the environment because by itself a lease does not authorize any on the ground oil and gas
activities; however, a lease does grant the lessee certain rights to drill for and extract oil and gas subject to
further environmental review and reasonable regulation, including applicable laws, terms, conditions, and
stipulations of the lease. The impacts of such future exploration and development activities that may occur
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because of the issuance of leases are considered potential indirect impacts of leasing. Such post-lease activities
could include seismic and drilling exploration, development, and transportation of oil and gas in and from the
Coastal Plain; therefore, the analysis considers potential impacts on paleontological resources from on-the-
ground post-lease activities.

The effects of climate change described under Affected Environment above, could influence the rate or degree
of the potential direct and indirect impacts.

Alternative A

Under Alternative A, current management actions would continue as described in the Arctic Refuge CCP
(USFWS 2015a). Changes to paleontological resources, such as increased exposure due to changes in
permafrost, riverbank erosion, coastal erosion, and weathering, would continue to occur along current trends.
There would be no potential direct or indirect impacts on paleontological resources from future oil and gas
exploration, development, and production under Alternative A.

Impacts Common to All Action Alternatives

The limited bedrock outcrops and distribution of surficial quaternary deposits are the only sources for
understanding the distribution and type of paleontological resources in the program area. As described in
Section 3.2.5, if future program-related infrastructure includes gravel fill, the ability to evaluate and observe
paleontological resources would be restricted; however, placement of gravel fill would also provide erosion
protection, which may support preservation of the resource. Potential impacts would be long term and would
last until the gravel is removed. Potential direct impacts on paleontological resources would be limited to
future ground-disturbing activities, including drilling and gravel mining.

NSO restrictions associated with setbacks or exclusion from biological and ecological areas, as described in
Table 2-3 in Chapter 2 would reduce the acreage of geologic units affected and therefore the potential for
affecting paleontological resources. NSO restrictions associated with setbacks from March Creek and from
the Canning, Hulahula, Aichilik, Okpilak, Jago, Sadlerochit, Tamayariak, Okerokovik, and Katakturuk Rivers
would be common among all action alternatives. They would reduce ground-disturbing activities in the
surficial quaternary deposits next to these water bodies. Since streambank erosion is a common mechanism
to exposure Pleistocene fossils, these setbacks would prevent additional exposure of paleontological resources
in surficial deposits. Marsh Creek and the Katakturuk, Jago, and Okerokovik Rivers pass within 1 mile of
several bedrock outcrops that may bear paleontological resources (Sagavanirktok, Canning, and Jago River
formations); NSO setbacks from these rivers would reduce potential future impacts on paleontological
resources in these outcrops simply because of the exclusion of ground-disturbing activities.

Potential future indirect impacts on paleontological resources are due to increased exposure, either to humans
or the elements. Since the resources in the program area have not been extensively studied, increased exposure
from infrastructure construction and operation near bedrock outcrops may support additional scientific
research and identification of paleontological resources. Similarly, improving access to areas with
paleontological resources may increase unauthorized fossil removal, looting, and damage. Removal of ground
cover that would expose fossil-bearing units would expose the unit to weathering influences, which may
disturb the resource and its context.

The Paleontological Resources Protection Act (PRPA) of 2009 (16 USC 470aaa et seq.) directs the BLM to
implement comprehensive paleontological resource management programs on managed lands. While the
existing understanding of paleontological resources in the program area is limited, preliminary assumptions
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regarding the potential for paleontological resources may be made by associating mapped geologic units in
the program area and the PFYC values assigned to the same units outside of the program area.

Ground-disturbing work in the program area would be subject to field survey requirements implemented by
the BLM through the PRPA. It stipulates that field surveys must be conducted by individuals with the
experience and qualifications in paleontology appropriate to the activity, as described in the BLM’s
Paleontological Resource Use Permit Application. This preliminary assumption regarding correlation of units
in and outside the program area would require field verification. It would be conducted before ground-
disturbing activities begin, as a component of individual permit applications to the BLM. Associated
evaluation of potential impacts on paleontological resources would therefore be made on the basis of further
field investigations conducted as part of individual exploration or development plans.

Alternative B (Preferred Alternative)
Potential future impacts on paleontological resources from oil and gas exploration, development, and
production under Alternative B would be the same as identified above for all action alternatives.

Alternative C

Alternative C includes a greater acreage of NSO restrictions, as well as additional setbacks from water bodies
than Alternative B. Because the land made available for ground-disturbing activities under Alternative C is
less than that under Alternative B, fewer acres of surficial quaternary deposits and bedrock outcrops that may
contain paleontological resources would be exposed and potentially affected by future oil and gas exploration,
development, and production.

Alternative D

Alternative D includes a greater acreage of NSO restrictions, as well as additional setbacks from water bodies
than Alternatives B and C. Because the amount of land made available for ground-disturbing activities under
Alternative D is less than that under Alternatives B and C, fewer acres of surficial quaternary deposits and
bedrock outcrops that may contain paleontological resources would be exposed and potentially affected by
future oil and gas exploration, development, and production.

Transboundary Impacts
Transboundary impacts to paleontological resources were not identified for any alternatives. on

Cumulative Impacts

BLM (2018a) notes that activities with the potential to adversely affect paleontological resources are required
to have professional inventories filed with BLM before specific development projects begin. These include
requirements to minimize or eliminate adverse impacts on paleontological resources. No past or present
actions that could affect paleontological resources have occurred in the program area. Reasonably foreseeable
future actions (Appendix F) that could affect paleontological resources have occurred or would occur in the
program area; therefore, no cumulative impacts on paleontological resources would occur. The effects of
climate change described under Affected Environment above, could influence the rate or degree of the potential
cumulative impacts. Alternative A would have no potential cumulative impacts on paleontological resources
from future oil and gas exploration, development, and production.

3.2.8 Soil Resources
Affected Environment
The Coastal Plain is in the Coastal Plain physiographic sub-province and portions of the Arctic Foothills
physiographic sub-province (see Section 3.2.5). The soils in the Coastal Plain sub-province are composed of
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poorly drained, unconsolidated sediments transected by fluvial deposits of rivers and stream flowing
northward from the rolling foothills to the south (Wahrhaftig 1965). Most uplands in the program area are in
the western half and extend from the foothills of the Sadlerochit Mountains southern boundary to near the
coastline. Upland soils consist of loess (eolian silt), colluvium, and morainal deposits. Lowland Coastal Plain
deposits east of the Hulahula River are interbedded marine and alluvial deposits associated with past marine
transgressions. These soils generally include fluvial sands and gravels, silty sand, and organic silt over marine
silts and clays. The eolian silts and marine silts and clay soils are generally ice rich and contain ice wedges
(Map 3-11, Soils, and Map 3-12, Permafrost Soils, in Appendix A; Jorgenson et al. 2015).

Eolian silt deposits (yedoma) comprise nearly 40 percent of the surficial soil deposits in the program area and
can range from 3 to 100 feet thick (Jorgenson et al. 2015; Rawlinson 1993). Yedoma deposits typically occur
in flat lowland areas are normally frozen, with a high ice content; hillslopes generally have a thin eolian silt
deposit cover, less than 15 inches thick. Alluvial and fluvial deposits, including active braided channels,
terraces, and deltaic deposits, consist of sands and gravels in steeper gradients near the foothills. They
transition to finer grained soils in floodplains and inactive channels (Jorgenson et al. 2015).

The ice-rich yedoma is more susceptible to thermokarst than more thaw-stable eolian sands and alluvial/fluvial
deposits. Thaw strain measurements of coastal plain eolian silts indicate that settlement due to thawing frozen
silts can be as much as 33 to 98 feet and is generally greater than thaw settlement of frozen eolian sand deposits
(Pullman et al. 2007). The yedoma is generally present \in the western portion of the program area.

The Sadlerochit Mountains bordering the southwestern edge of the program area are composed of Tertiary
sandstone and conglomerate noncarbonate sedimentary rocks. Colluvium deposits drape the northern slopes
of the Sadlerochit Mountains and are composed of loose, silty to rubbly, unsorted deposits derived directly
from weathering bedrock deposits upslope. Colluvium deposits are usually vegetated (Jorgenson et al. 2015).
At the southern border of the program area, the Canning River and Hulahula River drainages are capped by
glacial moraine deposits, consisting of silty sands and gravels, with some cobbles and boulders (Rawlinson
1993).

The entire program area is underlain by permafrost with isolated areas of thaw near deep lakes, springs, and
rivers (Bird and Magoon 1987). Depending on their depth and size, lakes and rivers influence the presence of
permafrost; deeper lakes and rivers, such as the Canning River, often form a thaw bulb below the water body
(Rawlinson 1993). Permafrost and ground ice characteristics are variable, due to differences in climate,
topography, soil properties, cryogenic processes, and environmental history (Jorgenson et al. 2015). Massive
ice occurs in the form of ice wedges, buried glacial ice in glacial deposits, and intrusive ice (Jorgenson 2008).
Permafrost in the Coastal Plain is generally between 650 and 1,300 feet thick (USFWS 2015a). Polygonal
patterned ground is created when ice wedges form in the upper few feet of the ground surface and is indicative
of ice-rich soils. Polygonal ground is a common surface feature in the program area, especially in lowland
areas; polygons may be less apparent in drained upland areas, where vegetation can mask these surface
features (Rawlinson 1993).

The top layer of the soil surface that typically thaws and refreezes annually is known as the active layer. In
the Coastal Plain, the active layer is generally between 1 and 4 feet thick (USFWS 2015a). Active layer
thickness can vary from year to year and depends on such factors as ambient air temperature, aspect, gradient,
vegetation, drainage, snow cover, water content, and soil type. Long-term permafrost temperature monitoring
shows a warming trend over the past 25 years, with the greatest warming near the coast. Soil temperatures
increased 3 to 5°F between 1985 and 2004 (USFWS 2015a). At the approximately 4-foot depth at three USGS
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monitoring stations in the program area, average subsurface temperatures showed warming trends between
2000 and 2014 of 32.9 to almost 35.6°F (Urban and Clow 2017).

Degradation of permafrost can be affected by ice type and content, soil or vegetation removal, and ground
disturbances, with ice-rich and thaw-unstable soils and hillsides being the most sensitive to thawing (ADNR
2018a). Thawing, ice-rich, permafrost soils, such as yedoma create thermokarst features that transform the
landscape by subsidence, erosion, and changes in drainages, including channelization and ponding (Section
4.2.5 USFWS 2015a).

Alternatively, eolian sand lacks sufficient ice for thermokarst lake formation; however, thawing wedge ice
can lead to thermokarst pits and troughs (Jorgenson et al. 2015). Changes in the landforms due to erosion and
thermokarst, such as slumping and channelization, affects the vegetation and water characteristics of the area
(USFWS 2015a). Additionally, carbon, mercury, metals, and other naturally occurring contaminants may be
released as permafrost thaws and be introduced into plant and animal habitats (Section 3.3.1).

The vulnerability of permafrost to degradation depends on a complex interaction of surface changes and soil
and permafrost characteristics (Jorgenson et al. 2015). Changes to soils and permafrost on the North Slope
resulting from a changing climate are more fully described in BLM (2018a). They include an increase in the
active layer thickness and the potential for increased settlement due to thermokarst and ice wedge degradation
as warming temperatures increase.

Direct and Indirect Impacts

Issuance of oil and gas leases under the directives of Section 20001(c)(1) of PL 115-97 would have no direct
impacts on the environment because by itself a lease does not authorize any on the ground oil and gas
activities; however, a lease does grant the lessee certain rights to drill for and extract oil and gas subject to
further environmental review and reasonable regulation, including applicable laws, terms, conditions, and
stipulations of the lease. The impacts of such future exploration and development activities that may occur
because of the issuance of leases are considered potential indirect impacts of leasing. Such post-lease activities
could include seismic and drilling exploration, development, transportation of oil and gas in and from the
Coastal Plain, and abandonment. Appendix B identifies oil and gas actions that would likely occur; therefore,
the analysis considers potential impacts on soil resources from on-the-ground post-lease activities.

Potential impacts from the development and operation of facilities identified in the hypothetical development
scenario (Appendix B) are as follows:

e The placement of gravel fills for pads, roads, and airstrips

e Construction of VSMs for pipelines and building foundations

e Construction of ice roads and pads

¢ Removal of sand and gravel resources for embankment fills

e Impacts from exploratory seismic activities

e Abandonment and reclamation of sand and gravel pads, roads, and airstrips

These future pre- and post-leasing actions during exploration, development, production, and reclamation,
including vehicular travel on snow and ice-covered tundra, change and disturb the insulating surface
vegetation layer. They also increase the active layer thickness, thawing the permafrost, and developing
thermokarst structures. Thermokarst changes the surface topography, increasing water accumulation,
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changing surface water drainage patterns, and increasing the potential for soil erosion and sedimentation
(BLM 2018a; Jorgenson et al. 2010).

As gravel pads, roads, and airstrips are abandoned and reclaimed, the material would be removed and either
reused and placed elsewhere or placed back in sand and gravel pits (Appendix B, Section B.7.5). This would
allow development to remain within the 2,000-acre limit of development outlined by the directives of Section
20001(c)(1) of PL 115-97 (Appendix B, Section B.6.1); however, it could also result in direct and indirect
impacts on soil and permafrost resources beyond 2,000 acres as development expands after abandonment and
reclamation. The impacts from this rolling acreage limit are outlined below in Impacts Common to All Action
Alternatives.

The effects of climate change described under Affected Environment above, could influence the rate or degree
of the potential direct and indirect impacts.

Alternative A

Under Alternative A, current management actions would be maintained as described in the Arctic Refuge
CCP (USFWS 2015a). The Coastal Plain would remain undeveloped. No direct or indirect impacts on soils
or permafrost would occur from post-leasing oil and gas activities.

Impacts Common to All Action Alternatives

Under all action alternatives, approximately 2,000 acres of direct disturbance due to placement of gravel fills
and VSMs for future construction of roads, pads, airstrips, and structures would occur and would result in
potential direct impacts on soil quality and permafrost in and next to the gravel fill footprint. Changes to
surface drainage due to the placement of fills causes permafrost thawing and subsidence and water
accumulation, which would not occur under Alternative A. Placement of fills would cover soils and kill
existing vegetation, altering the thermal active layer (USACE 2018). Installation of VSMs for pipelines would
displace and disturb soils around the VSM (BLM 2018a).

Ice road and pad construction and seismic survey impacts on soil and permafrost resources vary, depending
on the type of vegetation, disturbance type, and depth of the active layer; however, the depth of thaw increases
each year following ice road construction (Yokel and Ver Hoef 2014). Seismic surveys and ice road and pad
construction supporting exploration for resources would be performed during the winter to reduce impacts;
however, impacts on vegetation and disturbance of the active layer would result in direct impacts on the soil
quality and permafrost where seismic survey activities occur (USFWS 2014; Jorgenson et al. 2010). ROP 11
outlines the protection and mitigation measures to be used to minimize impacts on soils and permafrost from
off-road tundra travel, to include seismic exploration and placement of gravel fills. These measures include
seasonal off-road travel, vehicle specifications, protection and mitigation for multi-season routes, and ice road
and pad construction.

By changing drainage patterns of surface water, ponds and channels form and concentrate water that
accelerates permafrost thaw. Where drainage patterns are altered, blockages can lead to ponding and sediment
deposition. Where drainage patterns redirect surface flow or increase velocities, such as at embankments,
erosion of sediments occurs (BLM 2018a).

Potential indirect impacts on soil and permafrost in and next to the gravel fill footprints would be due to dust
deposition and snow accumulation. Fugitive dust would be suspended in the air by vehicle and equipment use
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and would settle onto surrounding vegetation and snow, which would decrease surface albedo.** A decrease
in surface albedo due to the presence of gravel pads and roads can increase absorption of solar radiation,
accelerate the rate of snowmelt, and lead to permafrost thaw (USACE 2018). Dust accumulation can also
affect the pH and increase heavy metal and mineral concentrations (Herngren et al. 2006) of the surrounding
soils, which may lead to changes in the health and growth of vegetation that hold soil in place.

Blowing snow conditions due to changes in topography from the construction of pads and roads and
VSMsl/infrastructure foundations changes the thermal regime of the soils and permafrost next to the pad and
road or VSMs. Snow accumulation insulates the underlying soil during the winter, increasing the overall soil
temperatures and leading to permafrost thaw at those locations, specifically the edge of toe on road and pad
embankments. Snow accumulation would occur more frequently on the leeward side of embankments
(USACE 2018).

Future sand and gravel material extraction and transport would be required to provide materials for
embankment construction and would have impacts on the permafrost and soils in the mine site footprint,
around its perimeter, and along transportation routes. Section 3.2.9 discusses the impacts of material
extraction in further detail.

Future reclamation of roads and pads would be subject to the permitting process. Removal of gravel would
affect the underlying soil and permafrost resources by exposing the underlying soils to increased radiation and
leading to continued permafrost degradation (USACE 2018). Where gravel bases are removed, thermokarst
greatly affects the rehabilitation of the soils and vegetation; where ice-rich soils have thawed and formed deep
lakes and troughs, intermingled with well-drained and high centered polygons, ice-poor and well-drained soils
may result in shallow thaw lakes or ponds (Pullman et al. 2007).

Alternative B (Preferred Alternative)

Potential impacts on soils and permafrost under Alternative B would be the same as identified above for all
action alternatives. Under Alternative B, where lease stipulations would allow development of gravel pads,
roads, or ice roads and pads, approximately 389,000 acres of yedoma is present. Approximately 174 miles of
gravel roads would be needed to connect facilities and would traverse multiple soil and permafrost types. The
impacts of ice roads and pads described in the impact analysis would vary, based on project-specific
exploration and development plans; however, they are anticipated to be in addition to the acreage estimated
above. Approximately 12,509,000 cubic yards of material is required for constructing the embankment
infrastructure, estimated to be 174 miles of gravel roads and up to 310 acres of disturbance to the ground
surface and soils at material extraction sites.

Alternative C

Potential impacts on soils and permafrost under Alternative C would be the same as identified above for all
action alternatives; however, lease stipulations would limit surface occupancy to the western half of the
program area, which consists of greater areal deposits of alluvial sands and gravels, as well as marine deposits
along the northern boundary. Under Alternative C, where lease stipulations would allow development of either
gravel pads or roads, there are approximately 245,470 acres of yedoma. Approximately 180 miles of gravel
roads would be needed to connect facilities and would traverse across multiple soil and permafrost types. The
area impacts of ice roads and pads, as described in the impacts analysis, would vary, based on project-specific
exploration and development plans; however, they are anticipated to be in addition to the acreage estimated
above. Approximately 12,722,000 cubic yards of material is required for constructing the embankment

14The light that is reflected from the surface
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infrastructure, estimated to be 180 miles of gravels and up to 315 acres of disturbance to the ground surface
and soils at material extraction sites.

Alternative D

Alternative D1. Potential impacts on soils and permafrost under Alternative D1 would be the same as
identified above for all action alternatives; however, lease stipulations would limit surface occupancy to the
western third of the program area, which is primarily composed of fine sand and silt deposits with restricted
use of areas next to alluvial plains, which are composed of sands and gravels.

Under Alternative D1, where lease stipulations would allow development of either gravel pads or roads, there
are approximately 181,780 acres of yedoma. Approximately 185 miles of gravel roads would be needed to
connect facilities and would traverse multiple soil and permafrost types. The areal impacts of ice roads and
pads described in the impact analysis would vary, based on project-specific exploration and development
plans; however, they are anticipated to be in addition to the acreage estimated above. Approximately
12,420,000 cubic yards of material is required for constructing the embankment infrastructure, estimated to
be up to 308 acres of disturbance to the ground surface and soils at material extraction sites.

Alternative D2. Potential impacts on soils and permafrost under Alternative D2 would be the same as those
identified above for all action alternatives; however, lease stipulations would limit surface occupancy to in
the western quarter of the program area. This is primarily composed of fine sand and silt deposits, with
restricted use of areas next to alluvial plains, which are composed of sands and gravels.

Under Alternative D2, where lease stipulations would allow development of either gravel pads or roads, there
are approximately 171,060 acres of yedoma. The impacts of ice roads and pads described in the impact
analysis would vary, based on project-specific exploration and development plans; however, they are
anticipated to be in addition to the acreage estimated above. Approximately 12,420,000 cubic yards of material
is required for constructing the embankment infrastructure, estimated to be up to 308 acres of disturbance to
the ground surface and soils at material extraction sites.

Transboundary Impacts
Transboundary impacts onto soil and permafrost are not anticipated. This is because under any alternatives
the limits of development and anticipated impacts next to development are restricted to the program area.

Cumulative Impacts

The geographic area relevant for assessing cumulative impacts for soils and permafrost is in the program area.
Previous seismic survey explorations and an exploratory test well in the program area have typically resulted
in minor disturbances to vegetation and to affected permafrost and changes to vegetation growth. Research
has shown that the impact from seismic lines has recovered as much as 97 percent and camp trails and as
much as 90 percent after 8 years of recovery (Emers et al. 1995); however, in some instances disturbance is
still visible after 25 years of recovery (USFWS 2014; Jorgenson et al. 2010). Newer seismic technologies
appear to cause less long-term damage (NRC 2003); with mitigation and awareness, future seismic surveys
should result in reduced levels of impacts on the ground surface than previous efforts.

Each of the hypothetical development scenarios could affect over 2,000 acres of soils and permafrost, as
acreage would be regained against the 2,000-acre surface development limit during reclamation
(Appendix B), however the leased area of Alternative D2 is limited to 800,000 acres, less than under the other
alternatives. The potential impacts are related to future changes to topography and landforms resulting in
changes to soil chemical composition, drainage patterns, and erosion of soils. Disturbance to surface
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vegetation directly leads to changes in the thermal regime of soils due to placement of gravel fills for pads
and roads and would last beyond the anticipated 85-year time frame. The effects of climate change described
under Affected Environment above, could influence the rate (temporal) or degree and areal extents of the
potential cumulative impacts.

Alternative A would not contribute to cumulative impacts on soils and permafrost from future post-lease oil
and gas activities. This is because there would be no direct or indirect effects on soils under this alternative.

3.2.9 Sand and Gravel Resources

Affected Environment

Sand and gravel are most commonly present in the Coastal Plain in the valleys of larger rivers and streams
(Bird and Magoon 1987); the valleys of larger streams are underlain by coarse sand and gravel. These include
the Canning, Sadlerochit, Hulahula, and Aichilik Rivers, which are heavily braided and have extensive gravel
bars generally free of vegetation. Sediments in the Coastal Plain in the western half of the program area are
dominated by outwash sediments covered by younger fluvial sands and gravels within approximately 10 miles
of the coastline; the outwash sediments are either directly below the fluvium or have been eroded and replaced
by the fluvium (Rawlinson 1993). The eastern half of the program area is also composed of fluvial sediments
overlying outwash sediments; however, the fluvial and outwash sediments extend farther inland into the
Sadlerochit Mountains than the western side of the program area, about 24 miles.

The Canning River valley on the western border of the program area was formed by a large valley glacier. It
formed a piedmont lobe along the Canning and Tamayariak Rivers, depositing glaciofluvial soils (Bird and
Magoon 1987). These soils are composed of outwash sediments deposited in multiple terraces, formed by
glacial outwash washed downstream and are capped by younger alluvial deposits. The outwash deposits near
the northern boundaries of the program area are covered by eolian sand and overlain by lacustrine silt and
peat, exposed at stream cuts, and bank exposures (Rawlinson 1993).

Sediments in the program area are dominated by outwash sediments covered by younger fluvial sands and
gravels. The outwash sediments are either directly below the fluvium or have been eroded and replaced by it
(Rawlinson 1993). Sands and gravels are often found in elevated terrain between river valleys and alluvial
fans originating from the foothills to the south (Rawlinson 1993). Soils downstream and closer to the coastline
become progressively fine grained, transitioning to deltaic and marine deposits (Bird and Magoon 1987).

Existing material sources in the Coastal Plain and west and outside of the program area are in similar
geological environments and next to streams. These sites are reportedly excavated to depths of approximately
45 feet below the surface and are in similar glaciofluvial and fluvial deposits. These deposits have been
observed to contain ice wedges and thin discontinuous beds of fine-grained material with abundant detrital
wood debris (Rawlinson 1993).

Climate Change

Changes in climate may affect access to those sand and gravel resources. Developers of sand and gravel
resources in the program area would use ice roads for access to the material sites. Depending on the excavation
methods to mine sand and gravel resources, climate change could make the excavation easier, due to thawing
permafrost, or more difficult, due to increased water or swampy conditions (BLM 2018a).

Direct and Indirect Impacts

Issuance of oil and gas leases under the directives of Section 20001(c)(1) of PL 115-97 would have no direct
impacts on the environment because by itself a lease does not authorize any on the ground oil and gas
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activities; however, a lease does grant the lessee certain rights to drill for and extract oil and gas subject to
further environmental review and reasonable regulation, including applicable laws, terms, conditions, and
stipulations of the lease. The impacts of such future exploration and development activities that may occur
because of the issuance of leases are considered potential indirect impacts of leasing. Such post-lease activities
could include seismic and drilling exploration, development, material excavation, and transportation of oil
and gas in and from the Coastal Plain (Section 1.9.1); therefore, the analysis considers potential impacts on
sand and gravel resources from on-the-ground post-lease activities.

Potential impacts from the future development and operation of facilities identified in the hypothetical
development scenarios (Appendix B) include the removal of sand and gravel resources for embankment fills.
These actions change and disturb the surface vegetation layer and excavate landforms, resulting in changes to
surface drainage, erosion of soils, and thawing of permafrost.

The effects of climate change described under Affected Environment above, could influence the rate or degree
of the potential direct and indirect impacts.

Alternative A

Under Alternative A, current management actions would be maintained as described in the Arctic Refuge
CCP (Chapter 2, USFWS 2015a). The Coastal Plain would remain undeveloped. No direct or indirect impacts
on sand and gravel resources would occur from future post-lease oil and gas activities.

Impacts Common to All Action Alternatives

Sand and gravel resources would be required for future development projects under each of the action
alternatives. Sand and gravel resources would need to be extracted for the construction of roads and pads.
Investigations specific to material source development would be completed as part of the exploration and
development phases of alternatives development. Sand and gravel would likely be obtained from more than
one newly permitted mine site near the proposed development and would be accessed during winter via ice
roads.

The BLM estimates that gravel pits and associated storage pads needed to supply oil exploration,
development, and production in the Coastal Plain would encompass approximately 280 to 300 acres under all
alternatives. The acreage required for gravel mining could increase or decrease, depending on local conditions.
Gravel supply plans would be detailed in site-specific NEPA documentation for any future developments
(Appendix B.9.4). Reclamation of development post-production would include removing gravel roads and
pads, which would be reused in future production infrastructure development or replacement in the gravel
mines (Appendix B.7.5). Where gravel bases are removed, thermokarst greatly affects the rehabilitation of
the soils and vegetation. This is based on the soil and vegetation type and methods of reclamation (Pullman
et al. 2007). Replacement of material in the mine sites would affect the thermal regime established by
removing material and any ponding that may have occurred.

Sand and gravel mining would alter the geomorphic landforms and remove vegetation, leading to permafrost
thaw. At mine site closure and, depending on site characteristics and reclamation requirements, the mine sites
could be inundated with surface water, forming a pond. By changing the drainage patterns of surface water,
ponds and channels form and concentrate water that accelerates permafrost thaw. Where drainage patterns are
altered, blockages can lead to ponding and sediment deposition. Where drainage patterns redirect surface flow
or increase velocities, such as at embankments, sediments erode. Water impoundment in a flooded pit would
likely remain unfrozen near the bottom, creating a thaw bulb around and beneath the pit, which may cause the
excavation walls to slough and deposit material into the pit (BLM 2018a).
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Removal of gravel in the future from areas near or in streams could change stream configurations, hydraulics,
flow patterns, erosion, sedimentation, and ice damming (USACE 2018). These actions would not occur under
Alternative A. Gravel mine sites would be remediated in accordance with ROP 24 (Table 2-3).

Alternative B (Preferred Alternative)

Approximately 12,509,000 cubic yards of material would need to be mined for future gravel pads and roads.
Multiple material source sites are expected to be used to meet the material demands and reduce haul distances.
Based on areas of high potential mineral leasing under this alternative (Map 3-6 in Appendix A), material
sources are anticipated to be primarily in the outwash sediments from the Sadlerochit Mountains in the
southwestern portion of the program area and in alluvial deposits of larger rivers.

Alternative C

Approximately 12,722,000 cubic yards of material would need to be mined for future gravel pads and roads.
Multiple material source sites are expected to be used to meet the material demands and reduce haul distances.
Based on areas of high potential mineral leasing under this alternative, material sources are anticipated to be
primarily in the outwash sediments from the Sadlerochit Mountains in the southwestern portion of the program
area and in alluvial deposits of larger rivers.

Alternative D

Alternative D1. Approximately 12,420,000 cubic yards of material would need to be mined for future gravel
pads and roads. Multiple material sources sites are expected to be used to meet material demands and limit
haul distances. Based on areas of high potential mineral leasing under this alternative, material sources are
anticipated to be primarily from fluvial deposits between the Canning and Tamayariak Rivers, and material
resources may be limited to streams and topographic high points.

Alternative D2. Approximately 12,420,000 cubic yards of material would need to be mined for future gravel
pads and roads; however, offered leased areas would be limited to 800,000 acres. Multiple material source
sites are expected to be used to meet material demands and limit haul distances. Based on areas of high
potential mineral leasing under this alternative, material sources would be primarily from fluvial deposits
between the Canning and Tamayariak Rivers; material resources may be limited to streams and topographic
high points.

Transboundary Impacts
Transboundary impacts to sand and gravel resources are not anticipated under any alternatives. This is because
the limits of material sources are restricted to the program area.

Cumulative Impacts

The geographic area relevant for assessing potential cumulative impacts for sand and gravel resources is the
program area. Potential direct impacts would include permanent changes to landforms and vegetation, due to
material extraction, which would lead to changes in permafrost. Changes to permafrost would likely be due
to thaw and would result in subsidence, formation of thaw bulbs, and changes to drainages in and around the
perimeter of the material site. Alternative C would require more cubic yards of material, compared to the other
action alternatives. Past and present actions affecting sand and gravel in the program area are expected to
continue, including natural riverbank and slope erosion. The effects of climate change described under
Affected Environment above, could influence the rate or degree of the potential cumulative impacts.
Alternative A would have no cumulative impacts on sand and gravel resources from post-leasing oil and gas
activities.
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3.2.10 Water Resources

Affected Environment

The climate, topography, and permafrost of the Arctic Refuge Coastal Plain (ARCP)® are the controlling
physical forces of the hydrologic cycle and are characterized by low precipitation and below-freezing average
temperatures during 8 months of the year (Lyons and Trawicki 1994). A comparison of average monthly
temperatures at Barter Island on the coast and farther south in the coastal plain and northern Brooks Range
foothills (represented by Kuparuk and Toolik Lake, respectively) are provided in Table H-1 in Appendix H.

Snowfall measurements date back to 1949 on Barter Island, but the monitoring site was taken out of service
in 1989, resulting in a discontinuous record of snow climatology. In 2000, three meteorological stations were
established (Urban and Clow 2017) as part of the DOI/Global Terrestrial Network for Permafrost Observing
System in remote parts of the ARCP. Locations of the three climate monitoring gaging stations can be seen
in Map 3-13, Agency Monitoring Stations, in Appendix A. The limited data available from these stations are
the only modern continuous record of snow accumulation in this region of Alaska. The available average
annual water equivalent of monthly precipitation and snowfall data is provided in Tables H-2 and H-3 in
Appendix H, respectively.

Hydrology

Water resources on the North Slope consist mainly of rivers, shallow discontinuous streams, lakes, and ponds.
Hydrology is influenced by climate, topography, and permafrost. Topography of the program area ranges
from the steep Brooks Range foothills to relatively flat and poorly drained tundra underlain with continuous
permafrost closer to the coast.

Streams on the North Slope typically begin to freeze up in September and complete the breakup process in
June, although there are variations from year to year in timing due to meteorological conditions. Streams with
active perennial springs may stay open longer in the fall or may develop significant aufeis accumulations,
which persist later in the summer, providing additional runoff. Due to the climate, the annual hydrologic cycle
is dominated by an approximate 3-week period of spring breakup associated with snowmelt and overbank and
overland flooding. The open water season is generally limited to June through September. While notable fall
events have been recorded, annual peak stage (i.e., water level) and discharge in streams is associated with
the spring break up in late May or early June. Runoff from summer rainfall are generally contained in the river
channels.

Streams on the North Slope are generally divided into three types, based on the physiographic province of
their origin: those that originate in (1) the coastal plain of the North Slope (a broader area than the program
area), (2) the Arctic foothills, or (3) the Brooks Range (Gallant et al. 1995). Streams and rivers in the program
area share flow characteristics that are typical of the region (Brabets 1996). In the winter, stream flow is
generally nonexistent or so low as to not be measurable. During freeze-up, ice becomes anchored to the
streambed, and in shallow locations the entire water column freezes. River flow begins during spring break
up in late May or early June, and flooding may occur from rapid snowmelt, combined with ice- and snow-
filled channels.

Spring breakup can inundate extremely large areas in a matter of days. More than half of the annual discharge
for a stream can occur over several days to a few weeks (Sloan 1987). Most streams continue to flow
throughout the summer but at substantially lower discharges. Rainstorms can increase stream flow, but they

5Lands in the Arctic Refuge, including the program area, that are part of the larger Arctic Coastal Plain that
stretches east into Canada.
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are seldom sufficient to cause flooding in the Arctic Coastal Plain. Stream flow rapidly declines in most
streams shortly after the onset of freeze-up in September and ceases in most rivers by December.

The spring season brings about major shifts in hydrology that recharge aquatic habitats and support fish
migration. Snowmelt starts earliest in the foothills and then proceeds to the coastal plain. During this time,
sheets of snowmelt water flow over frozen ground. Extensive fields of aufeis that develop over the winter due
to springs play an important role, both in directing river flow paths over land and into new channels and by
augmenting summer discharge. Snowmelt and flood waters create ephemeral connections between aquatic
habitats and recharge floodplain lakes and wet meadow zones. On the North Slope, up to 40 percent of
snowmelt recharges the evaporation deficit from the previous summer; immediately following snowmelt,
surface waters are at their maximum extent (Bowling et al. 2003). Within two weeks of snowmelt, overland
flow ceases and many hydrologic systems become disconnected (Bowling et al. 2003).

Flooding of North Slope rivers is influenced by the type of physiographic region drained, the size of the
drainage area, and the air temperatures during breakup. Snowmelt is the main cause of annual flooding in all
North Slope rivers and it may be heavy during rapid temperature rises in late May or may occur to a lesser
extent over a prolonged period of weeks. Snowmelt flooding nearly always produces the annual peak
discharge on rivers in the study area. On some of the larger rivers, summer precipitation or late summer/fall
snowmelt events have been observed to produce floods. Table H-5 in Appendix H provides historic data of
measured discharge for several rivers in the program area, and climate monitoring stream-gage locations are
provided in Map 3-13, Agency Monitoring Stations, in Appendix A.

Watersheds, Rivers, and Streams

Ten major rivers and numerous smaller streams and rivers flow north from mountain/foothill and tundra
watersheds that traverse the program area before flowing into the Arctic Ocean. During winter, some rivers
may freeze to the bed while others have small pockets of unfrozen water beneath ice hummocks and along
spring-fed reaches or exhibit flow sub-bed in unfrozen gravels. At locations where water is forced to the
surface, extensive fields of aufeis may be generated and persist and melt during the summer, providing a
continued source of flow. During late May to June, snowmelt begins in the foothills and proceeds to the coastal
plain, providing as much as 50 percent of the annual flow to rivers (Clough et al. 1987; Sloan 1987). After
spring breakup, the summer flows in the Jago Okpilak, Hulahula, and Sadlerochit Rivers are dominated by
glacier meltwater (Nolan et al. 2011) Table H-4 in Appendix H provides a list of the major drainage basins
and water bodies in the program area, their drainage areas, other characteristics, and stream lengths.

Lakes and Wetlands

Most of the program area is considered wetland; however, lakes are very scarce (less than 2 percent of the
land surface area), compared with the eastern NPR-A, where lakes cover approximately 20 percent of the land
surface area, where using water from lakes for ice road building is common practice. Lakes are not evenly
distributed across the program area but are concentrated near the mouth of the Canning River and in the region
of the Sadlerochit and Jago Rivers, with very few lakes occupying the central Katakturuk River region
(Trawicki et al. 1991). The low number of lakes is a function of a variety of factors, including precipitation,
geology, soil type, permafrost, and topography. Lakes vary in surface area, from 1,500 acres to less than an
acre and 90 percent are less than 12 acres. A study of 115 of the largest lakes indicated most are shallow and
freeze to the bottom during winter (Trawicki et al. 1991). The estimated volume of liquid water in these lakes
is 1.1 billion gallons by the end of the winter season. Eighty percent of this volume is concentrated in seven
lakes in the Canning River Delta. One of these lakes is known to have salinity concentrations close to that of
seawater.
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The recharge capacity of many lakes is generally limited to snowmelt and direct precipitation near the lake.
Deep lakes also have a larger thermal mass; thus, the deeper lakes may remain covered by ice into early July,
much later than the shallow lakes (BLM 2014). Some lakes in the program area have been measured for lake
volume (Trawicki et al. 1991), with some characteristics listed in Table H-6 in Appendix H.

During winter, most water bodies on the ARCP freeze solid as they are typically not as deep as the depth of
freeze, reported to be 6 to 7 feet (Trawicki et al. 1991; Lyons and Trawicki 1994). Small pockets of unfrozen
water occur in lakes with depths that exceed ice growth. By the end of the winter season, the volume of liquid
water in these lakes has been estimated to be reduced by 98 percent (Craig 1989). Up to 40 percent of
snowmelt serves to recharge the evaporation deficit from the previous summer (Bowling et al. 2003).

Groundwater, Springs, and Aufeis

The perennial freshwater springs in the ARCP are unique, when compared with the lands to the west beyond
the program area, which lack major spring-fed habitats. The source of groundwater feeding the perennial
springs is thought to be limestone formations of the southern face of the Brooks Range (Kane et al. 2013).
The springs are generally at an elevation of 656 to 2,953 feet asl. At elevations higher than 2,953 feet asl,
groundwater lacks the piezometric head to express above the ground surface. At elevations below 656 feet
asl, thick Quaternary sediments (permafrost) act as an impermeable layer to upwelling. There appears to be a
correlation between the location of the springs and known mapped faults.

Spring-fed reaches maintain relatively stable flows and temperatures year-round, have relatively large
productive stands of riparian vegetation, and produce extensive fields of aufeis. Aufeis formations near springs
can be 20 feet high and more than 1 mile wide by the end of the winter. Aufeis persists throughout much of
the summer season and represents at least a third of the cumulative annual base flow (Yoshikawa et al. 2007);
some spring-fed reaches stay ice-free during the winter and provide critical overwintering habitat for high
concentrations of macroinvertebrates and Dolly Varden (Craig 1989).

The most prolific springs in the program area are the Canning, Hulahula, Sadlerochit, Itkilyariak, and
Katakturak, Tamayariak, and Okerokovik Springs. While locations of aufeis accumulations are fairly
consistent and form each winter, their extent, thickness, and persistence varies with winter temperature and
precipitation. Pavelsky and Zarnetske (2017) used satellite imagery to identify aufeis accumulations in Arctic
Alaska and to determine how their extent and persistence has changed from 2000 to 2015 (Pavelsky and
Zarnetske 2017). Shur et al. (2016) indicate that freeze back of streambeds can result in intra-gravel flows
rising to the surface. This is due to severe winter temperatures, lack of snowfall, or other flow restrictions and
results in aufeis accumulations. Other known flow restrictions are glacial moraine deposits and bedrock
outcrops. Shur et al. (2016) indicate that seismic survey tracks across the Sagavanirktok delta area may have
compressed snow and accelerated freeze back of the streambed, inducing aufeis growth.

Outside of the springs, usable groundwater is limited to distinct and unconnected shallow zones in the thaw
bulbs of rivers and lakes, due to the presence of permafrost, which is continuous across the North Slope
(Jorgenson et al. 2008). The frozen state of the soils, combined with their fine-grained characteristics and
saturated conditions, form a confining layer that prevents percolation and recharge from surface water sources
and prohibits the movement of groundwater. Because percolation and recharge are restricted, the formation
of usable subsurface water resources is limited to unfrozen material on top of the permafrost or taliks (thawed
zones) beneath relatively deep lakes, or zones in thawed sediments below major rivers and streams.

In general, while these shallow groundwater zones do exist, they are typically very small and are likely to
have similar water quality as the rivers and lakes nearby (BLM 2004, Section 3.2.2.1). Shallow supra-
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permafrost water also occurs seasonally in the active zone above the impervious permafrost; the thickness of
the active layer is typically 1.5 feet but can range from 1 to 4 feet (Gryc 1985). The USFWS (2015a) also
reported that several of the streams leading from the springs can disappear into the bed and become intra-
gravel flow during low discharge periods.

Nearshore Marine

There is a narrow continental shelf that extends offshore 31 to 62 miles into the Beaufort Sea. Surficial
sediments of the shelf consist primarily of mud, with coarser material. The Beaufort shelf is most influenced
by river input, but it is also affected by processes offshore in the deep basin, such as currents. During the open
water season, surface currents are primarily wind driven close to shore. Ice covers the sea for up to 9 months,
generally from September to July.

The nearshore environment is a mix of open coast and lagoons bounded by barrier islands. In summer, water
along the coast becomes brackish and water temperatures can rise due to flow from the Mackenzie River and
other rivers along the eastern Arctic coastline into the oftentimes still ice-covered nearshore environment.
(Craig 1984; Hale 1990; Dunton et al. 2006). The lagoons are relatively shallow, the amplitude of the tides is
very small (11.5 inches or less) and the currents are weak, allowing for wind to be a factor in mixing; waters
can vary in temperatures (28°F to 57°F) and salinity (0 to >45%) throughout the year (Harris et al. 2017).

Water Quantity

Water quantity of lakes in the program area is limited and has been calculated and documented by the USFWS
(Lyons and Trawicki 1994). There are 119 lakes with an annual ice-free volume of 55,382 acre-feet, as
summarized in Table H-6 in Appendix H. This volume is reduced to 3,366 acre-feet in April, when there is
approximately 7 feet of ice. These values do not represent the total available quantity nor indicate suitable
uses of the water, such as for ice road construction or potable uses.

Table H-5 in Appendix H provides the discharge statistics for many of the rivers and streams in the program
area for June, July, and August for several years. The statistics include the mean, minimum, and maximum
average daily values of discharge and also the calculated 7-day minimum flow and information on total runoff
in acre-feet and inches of precipitation over the basin. The USGS also maintains gage 15980000 “Hulahula
River near Kaktovik, AK” with discharge records from May 2011 to the present.

Water Rights

The Alaska Department of Natural Resources (ADNR) water rights records (ADNR 2019) indicate there are
two water right permits issued to North Slope Public Works for water supply. The City of Kaktovik is
permitted to use surface water in Navarakpuk Lake on Barter Island as its drinking water source. There are
identified drinking water protection areas surrounding the lake.

The USFWS has applied for 152 instream flow reservations in the Arctic Refuge and program area to ensure
the protection of aquatic habitats and wildlife. These reservations have been pending ADNR adjudication
since 1994 and have seniority over any new application for water use.

Water Quality

Most freshwater systems in the program area are pristine; however, fecal contamination above State of Alaska
water quality standards may occur in areas with dense avian, caribou, and lemming populations. Cold water
temperatures tend to prolong the viability of fecal coliform. Most freshwater bodies in the program area have
low turbidity and dissolved oxygen near saturation, except during spring breakup. According to the ADEC,
no freshwater in the program area has been documented as impaired by pollutants (ADEC 2018).

Coastal Plain Oil and Gas Leasing Program 3-67
Final Environmental Impact Statement



3. Affected Environment and Environmental Consequences (Water Resources)

Winter freeze and summer recharge cycles cause contrasting effects in water quality. During winter freezing,
major ions of calcium, magnesium, sodium, potassium, chloride, sulfate, and nitrate and other impurities are
excluded from downward-freezing ice and forced into the underlying sediment and in pockets of water under
the ice in both streams and lakes. As the winter continues, dissolved oxygen concentrations in these pockets
decrease, due to demands of decomposing organic matter (Prentki et al. 1980).

Spring snowmelt and resulting water flowing across the surface of the ice removes the cover from lakes,
allowing the wind to mix the water column throughout the summer. Recharge of lakes through sheet flow
during spring counteracts the effects of water loss and ion concentration caused by evaporation in the summer.
The net result of the input of snowmelt waters and spring sheet flow in deeper lakes is to refresh their existing
water chemistry. Lakes in the program area generally have lower pH and alkalinity values that slowly increase
in the winter; this reflects the ice exclusion process, which occurs during freeze-up (Trawicki et al. 1991).

Spring breakup in streams typically increases turbidity as sediments, plant material, and other organic
materials are flushed into the water system. During the peak discharge, Alaskan Arctic streams can transport
more than 80 percent of the total suspended sediments for the year (Rember and Trefry 2004). The suspended
solids and sediments transport on their surfaces trace metals and organic carbon downstream during this
important part of the hydrological cycle in this region (Trefry et al. 2009). This period of high sediment load
can temporarily decrease dissolved oxygen concentrations. The sediments and organic carbon reach the still
ice-covered lagoons of the Beaufort Sea, trapping terrestrial debris in the nearshore environment (Dunton et
al. 2012).

Climate Change

Climate variability would affect water resources by a longer open water season in the nearshore environment.
Snow would melt sooner, which could lead to a more protracted melt and less intense runoff. Flood frequency
and severity would increase. The magnitude and frequency of high flows would decline while low flows
would increase, as changes in climate continue. Flows in glacier-fed streams in the ARCP would likely
increase due to glacier recession. Annual runoff would vary widely from year to year (Stuefer et al. 2017).
Permafrost and ice wedge degradation due to increasing temperatures is likely to have hydrological changes
that would likely result in differential ground subsidence and would expand and amplify in rapidly warming
permafrost regions (Liljedahl et al. 2016).

These effects on water resources are described in more detail in the GMT2 Final SEIS (BLM 2018a, Section
3.2.4).

Direct and Indirect Impacts

Issuance of oil and gas leases under the directives of Section 20001(c)(1) of PL 115-97 would have no direct
impacts on the environment because by itself a lease does not authorize any on the ground oil and gas
activities; however, a lease does grant the lessee certain rights to drill for and extract oil and gas subject to
further environmental review and reasonable regulation, including applicable laws, terms, conditions, and
stipulations of the lease. The impacts of such future exploration and development activities that may occur
because of the issuance of leases are considered potential indirect impacts of leasing. Such post-lease activities
could include seismic and drilling exploration, development, and transportation of oil and gas in and from the
Coastal Plain; therefore, the analysis considers potential impacts on water resources from on-the-ground post-
lease activities
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Hydrology and water quality are closely linked, and the discussion regarding potential impacts on water
resources is combined in this section. Future development activities that can affect water resources include
the following:

e Gravel mining

o Placement of gravel fill for infrastructure, such as roads, pads, and airstrips

o Installation of culverts and bridges

e Construction of pipelines and VSM footers

e Construction of ice roads and pads

e Extraction of water supply from local lakes or rivers for ice roads, construction, drilling, and operation
o Wastewater discharge

The following potential future impacts on surface water quality would be similar to some of those reported
for the NPR-A, as described in BLM 2012, Section 4.5.4.2, and 2004, Section 4F.2.2.2:

e Shoreline disturbance and thermokarst (marshy hollows and small hummocks formed by thawing
permafrost)

o Blockage or convergence of natural drainage

o Increased stages and velocities of floodwater

e Increased channel scour

e Increased bank erosion

e Increased sedimentation

e Increased potential for overbank flooding

e Changes in recharge potential from removal or compaction of surface soils and gravel
e  Produced-water spills

e Petroleum hydrocarbon spills

o Demand for water supply

The effects of climate change described under Affected Environment above, could influence the rate or degree
of the potential direct and indirect impacts.

Alternative A

Under Alternative A, no federal minerals in the program area would be offered for future oil and gas lease
sales. Current management actions and resource trends would continue, as described in the Arctic Refuge
CCP (USFWS 2015a). Changes to water resources would continue to occur along current trends (climate
change). No direct or indirect impacts on water resources would result from post-lease oil and gas leasing
activities under Alternative A.

Impacts Common to All Action Alternatives

Changes in Surface Water Flow

Changes to surface water flow would result from the various aspects of future development and include short-
term, long-term, and permanent changes to water resources from exploration, construction, and production.
The effects from these activities vary in intensity and scope and involve alterations to stream stage (water
level) and velocities, water quality and water volume, and surface runoff processes and drainage networks.
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Sand and gravel would be mined for future construction of pads, roads, and air strips (Appendix B). Removing
gravel from areas near (or in) streams and lakes would change stream or lake configurations, stream
hydraulics, lake shoreline flow patterns, erosion, sedimentation, and ice damming (NRC 2003). Gravel
extraction from streams and rivers would mobilize sediment and would increase turbidity or sedimentation at
downstream locations (BLM 2012, Section 4.5.4.2, pp. 12 and 13). No specific gravel mining sites have been
identified associated with the proposed leasing program; however, estimated volumes of the hypothetical
development scenarios are summarized in Appendix B.

Gravel pits (removed from rivers or lakes) are another option for gravel and many potential sources exist at
rock outcroppings in the program area. Development of these sources would create dust that could be
deposited on tundra vegetation, water bodies, or the snowpack, accelerating melting. The water in a flooded
gravel pit would likely remain unfrozen near the bottom, altering the thermal regime and creating a thaw bulb
around and beneath the pit, potentially resulting in localized thermokarst. The steep side slopes of excavation
pits would likely slough as they thaw, becoming more gradual over time and causing some slight infilling.
BLM-approved reclamation plans would be required when the pit is decommissioned.

Future exploration and construction, such as the placement and construction of gravel pads, roads, air access
facilities, culverts, and bridges, could affect natural drainage patterns. This would come about by creating new
channels, inundating dry areas, causing ground surface subsidence under some seismic trails, and starving
wetlands of water on the downstream side of roads. Stream stage (water level) and stream flow (volume)
could either increase or decrease, depending on road/pad alignment. The resulting changes in stream velocity
would influence erosion and sedimentation rates.

Groundwater flow can be interrupted by placing fill and compressing the active layer, potentially resulting in
pooling on the upslope side of roads and pads, leading to thermokarst and blocking recharge to lakes.
Groundwater flow beneath roadway embankments may increase the thaw of permafrost, thus requiring
appropriate mitigation measures for flow beneath and through embankments (Darrow et al. 2013). Potential
disturbance of the vegetation or water and wind erosion could initiate thawing of the upper ice-rich zones and
trigger the development of thaw-lakes.

Modification of the natural surface water drainage patterns would block or redirect flow resulting in some
water courses experiencing increased flow while others may experience reduced flow. Disruption of
streambeds and stream banks could remove protective shoreline vegetation and lead to channel erosion and
sedimentation, formation of meltwater gullies, plunge pools from perched culverts, and formation of alluvial
fans in streams and lakes (BLM 2012, Section 4.4.4.2. p. 377).

An example of future construction that could affect hydrology is the displacement of a lake or pond by fill or
placing fill (such as an airstrip or road) transversely across grade, thereby blocking the natural drainage
patterns when the snow melts. Placing fill transversely across grade or the predominant wind direction may
also change snow accumulation patterns, which, in turn, may change drainage patterns when the snow melts.
Impacts on drainage patterns would increase inundation or drying of affected areas. Increased inundation may
in turn increase thermokarst action in the affected areas.

Placing gravel fill on tundra would change recharge potential, block natural drainage, and change the existing
hydrologic regime; erosion of roads and pads could increase sedimentation onto the tundra or into waterways.
During construction, sediments and dust would be disturbed and deposited on snow and ice during the winter
or on tundra and open water during the summer. The sediments and dust would be introduced into the water
column, increasing turbidity and sedimentation. A road or airstrip aligned perpendicular to stream channels
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and the direction of sheet flow would have a greater potential to impound sheet flow and shallow groundwater
than a road or airstrip aligned parallel to existing drainage patterns. Detailed descriptions related to erosion
and sedimentation during the construction phase are provided in BLM 2004, Section F4.2.2.2.

Future mining pads, airstrips, and roads would be designed to account for thermal criteria (minimum thickness
to prevent permafrost degradation) and hydrologic criteria to minimize potential impacts on the surrounding
area, as discussed in ROPs 21 and 22.

Where gravel fill is placed in wet areas to construct a future road, pad, or airstrip, the receiving waters would
temporarily have higher suspended solids concentrations, greater turbidity, and contaminant concentrations
(depending on the underlying geology). Fugitive dust that enters surface water bodies would also increase
turbidity and sedimentation. Further information regarding turbidity during the construction phase is provided
in BLM 2004, Section F4.2.2.2.

Culverts would likely be used extensively under all action alternatives in the future for access road water
crossings and to provide cross drainage. The design criteria for all culverts is such that they would avoid
restricting fish passage or adversely affecting natural stream flow (ROP 22). Culverts would be installed at
regularly spaced intervals to mitigate the risk of sheet flow interruption and thermokarst action. Final design
of culverts depends of the spring ice breakup and snow melt characteristics for those drainages that could
affect the road.

The potential impacts of increased stream velocities through culverts during floods are addressed in BLM
2004, Section F4.2.2.1. Constricting flows would increase stream velocities and a higher potential for ice
jams, scour, and stream bank erosion. Impeding flows would result in a higher potential for bank overflows
and floodplain inundation. These potential impacts need to be minimized by incorporating design features to
protect the structural integrity of the road- and pipeline-crossing structures to accommodate all but the low
probability floods. Once installed, aboveground pipelines (i.e., VSMs) would have nearly no effect on stream
and water flow characteristics.

The configuration of gravel fills also affects impacts; a linear gravel pad (runway) running perpendicular to
the hydraulic gradient would result in a larger extent of hydrological impacts than those running parallel to
the drainage or a consolidated, square pad of similar acreage. The duration of potential impacts would be long
term because the roads and pads would remain during operations and likely permanently change flow patterns.

Future pipeline construction in the program area would have effects on water resources related to ice road
construction and associated water withdrawals from local lakes. Narrow drainages are typically crossed using
elevated pipelines on suspension spans. Pipelines would be routed to avoid lakes. Once installed, aboveground
pipelines would have nearly no impact on water flow characteristics but would affect water resources quality
in the event of an oil spill.

Potential impacts on hydrology associated with construction of gravel pads, roads airstrips, and ice roads
would persist through the life of an individual project, including natural drainage patterns, stream stage and
stream flow, stream velocity, groundwater flow, and lake levels, as described previously. The duration of
impacts would be long term because the gravel infrastructures would remain during operation. Ice roads and
ice pads would be used extensively in the future for seasonal vehicle access and would require removal,
breaching, or slotting stream crossings if fish passage is a concern during spring break up and their location
would be controlled to avoid undue vegetation damage (ROP 11). Reclamation has not been proven for gravel
removal in the arctic environment once operations have ceased. There is the potential to reclaim the gravel
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mines into water reservoirs suitable to support fish and wildlife habitats and potential water sources for further
water use needs, if the gravel mines are near waterways (BLM 2004).

Water Withdrawals

Future water withdrawals to support components of the action alternatives would affect the water levels of
lakes used as water sources and any connected water body, such as streams or wetlands. Only permitted lakes
or reservoirs (under ADNR Temporary Use Authorizations and, if required, ADFG Fish Habitat Permits)
would serve as water sources. Typical consumptive water use would involve the following:

o Seasonal construction of ice roads and pads

e Drilling, hydraulic fracturing, and waterflooding

e Hydrostatic testing

e Dust abatement on roads, pads, and airstrips during summer
e Potable water

e Fire suppression and maintenance

Surface water withdrawals in the future for construction of ice roads, dust abatement, and operations would
affect shallow groundwater levels, surface water levels, and drainage patterns during summer season. Lakes
would be the principal supply for freshwater during construction with alternatives to include a seawater
desalination plant or approved withdrawals from rivers or flooded gravel extraction sites. Ice roads and ice
pads would be constructed to support construction under all action alternatives for access during the winter
season. Although estimates of water use for oil and gas activities on the North Slope have been made in
literature, the actual amount of water used would be project specific and would be based on approved North
Slope BMPs, new technology, and the specific needs of the project, such as the width of ice roads, number of
camps, number of crew, and ice pad size. Under all action alternatives, no potential long-term impacts on
lakes and ponds are anticipated from ice roads, ice pads, or ice bridges, as discussed in BLM 2012, Section
45.4.2.

The impacts of water withdrawals are likely to include changes in the active layer groundwater levels,
potential drying of vegetation, changes in lake shoreline location and exposure of lakebed to wind and water
erosion, changes in the local drainage pattern near lakes and interconnectivity of lakes due to water level
changes. These impacts would be mitigated through ROPs 8 and 9 which require water withdrawals to be
conducted in such a manner as to maintain natural hydrologic regimes in order to conserve fish and wildlife
and their habitats. While analysis of potential impacts would occur in this EIS it also must be noted that for
any future development to occur, the stipulations and ROPs in the lease sale would require future analysis of
water use, water sources, and how much water would be allowed to be withdrawn from the source.

Future ice road construction over lakes that do not freeze to the bottom could affect dissolved oxygen
concentrations. An ice road that crosses such an intermediate-depth lake could freeze the entire water column
below the road, isolating portions of the lake basin and restricting circulation. With mixing thus reduced,
isolated water pools with low oxygen would result. Details related to dissolved oxygen concentrations during
ice road construction are provided in BLM 2004.

Changes to Surface Water Quality

Changes to water quality could occur during the exploration, construction, and operation phases of a future
oil and gas development project. After construction is complete, gravel from roads, pads, and airstrips would
be the main dust source; dust fallout from vehicle traffic could increase turbidity and contaminant loads in
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ponds, lakes, creeks, streams and rivers, and wetlands that are next to roads and construction areas. Water
quality would also be degraded in the short term due to increased turbidity resulting from dust fallout,
flooding, erosion, or bank failures, which could lead to changes in dissolved oxygen or other water quality
changes. Changes to water quality would be subject to ADEC’s water quality standards and potentially their
wastewater discharge permit requirement. In atmospheric deposition, air pollutants are removed from the
atmosphere and subsequently deposited in aquatic and land-based ecosystems. This can occur through
precipitation or through the dry gravitational settling of particles onto soil, water, and vegetation. A primary
issue of atmospheric deposition is the formation of acids, particularly nitrogen and sulfur species. This can
happen as acid rain and snow, and results in the subsequent deterioration of lakes, streams, soils, nutrient
cycling, and biological diversity.

A potential direct impact from winter road and pipeline construction would be disturbance of tundra soils and
vegetation (see Section 3.2.8 and Section 3.3.1). Disturbed and exposed soils are more susceptible to erosion
and subsequent sedimentation during spring breakup of ice and subsequent flooding than undisturbed areas;
however, Lease Stipulation 1 and ROPs 9, 11, and 12 dictate permissible locations and elevations of pads and
other infrastructure that would mitigate the potential of disturbed soil entering the spring breakup flooding.
Fugitive dust from construction could also be deposited on snow and ice during the winter. When melting
occurs, this dust can accelerate melting and enter surface water bodies, increasing turbidity and contaminant
concentrations, depending on the underlying geology.

Freshwater would be withdrawn from lakes in the program area in the future for several primary uses:
construction of ice roads and pads, pipeline maintenance, production drilling, and potable water at camps.
Water would also be used for dust control on roads. This water would be recharged in the spring when snow
and ice melt increase flow volumes in connected water bodies, assuming that withdrawal rates would not
exceed recharge rates, based on Lease Stipulations, ROPs, and permitting requirements.

There is a potential for wastewater discharge from future oil and gas activities, such as sanitary/domestic,
secondary containment, gravel mine dewatering, and hydrostatic test water, and could increase pollutant loads
to water bodies. These discharges would occur under the appropriate Alaska Pollutant Discharge Elimination
System (APDES) authorization including Facilities Related to Oil and Gas Exploration, Production, and
Development in the North Slope Borough GP (AKG32000), sanitary/domestic wastewater treatment facilities
(AKG572000, AKG573000); however, it is more likely that wastewater would be placed in underground
injection control wells under Class 1 Underground Injection Control (UIC) Well GP (2016DB0001). A
thorough discussion of the water quality effects resulting from development can be found in BLM 2004,
Section 4F.2.2.2.

It is likely that only treated (secondary treatment) domestic wastewater would be discharged to water
bodies/wetlands with authorization from the applicable APDES permits; it is not anticipated that there would
be an increase in fecal coliform counts over the naturally occurring concentrations outside of authorized
mixing zones.

Drinking water resources are unlikely to be affected because not only would they have to meet State of Alaska
Water Quality Standards for drinking water, the drinking water resources are located on Barter Island for
Kaktovik. Barter Island is off limits to the lease sale in all alternatives. Permitting, permit authorizations, and
BMPs of any oil and gas activities around the drinking water resources would mitigate any potential impacts
on the resources.
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Oil spills could occur in the future from pipelines, storage tanks, production facilities and infrastructure, drill
rigs, and vehicles during the drilling and operation phases. Spills occurring from pipelines or oil leaving pads
and roadbeds could enter water sources, reaching tundra ponds, lakes, creeks, or rivers. Spills can occur at
any time during the year, but have the highest likelihood of entering the water during spring breakup flooding;
however, the required Lease Stipulations 1 and 4 and several ROPs (e.g., 9, 11, 12, and 19) that require
practices to be undertaken to minimize spills would decrease the likelihood that spilled contaminants would
enter the water column throughout the year. The potential impacts associated with oil spills are described in
Section 3.2.11, Solid and Hazardous Waste.

Changes to Groundwater Quantity and Quality

UIC wells are required to be used to dispose of pumpable wastes as stated in ROP 2. These wells are required
by the EPA to be drilled thousands of feet below the lowermost underground source of drinking water and
into deep confined rock formations. In the ACRP the permafrost ranges from 600 to 1,300 feet thick. The
Class 1 UIC Wells permitted on the North Slope range in depths of 2,000 to 8,700 feet deep depending on the
formation being drilled and injected into. Groundwater in the ACRP is likely to be found in thaw bulbs under
rivers and lakes. The springs are thought to be fed high up in the mountains along fault lines and with the thick
permafrost layer being an impenetrable layer underneath, it is unlikely that the pumpable waste products being
injected into a UIC well would come into contact with the groundwater feeding springs and streams in the
ACRP.

During future gravel mining, it is probable that shallow taliks and supra-permafrost water zones would be
temporarily eliminated in the immediate vicinity of a gravel mine. The effect of this loss on water resources
is localized if the talik network is discontinuous. Supra-permafrost water zones may be reestablished over
time if the ground does not refreeze after the mine is decommissioned. The subsurface water-bearing zone
would be permanently eliminated in the immediate footprint of the mine and would be replaced by surface
water that is connected to the shallow groundwater. Many of these impacts would be mitigated through proper
drainage design and adherence to the Lease Stipulation 1 and ROPs 9, 12, and 24.

Changes to Marine Waters

There is a potential for impact on marine water from barge docking sites, dependent on the design and
mitigation efforts employed. During construction, the turbidity and TDS concentrations could increase and be
short term. If dredging is required to allow boats with bigger drafts to dock, then greater turbidity and TDS
concentrations are likely to be experienced short term. During all phases of the project the main impact of
concern is of an oil spill. The extent of such contamination would be related to the size, nature, and timing of
the spill. If a spill were to happen during the open-water or broken-ice seasons, hydrocarbons dispersed in the
shallow estuarine water column could exceed acute-toxic criteria during the initial spill period but would be
short term and localized. Impacts on marine waters are more thoroughly described in BLM (2018). To mitigate
these impacts, the operator would be required to follow Lease Stipulation 4 preventing surface occupancy of
various oil and gas infrastructure in coastal waters, lagoons, or barrier islands, and Lease Stipulation 9
requiring development of avoidance and monitoring plans, comprehensive prevention and response plans,
including Oil Discharge Prevention and Contingency Plans and spill prevention, control, and countermeasure
plans. Further, the operator would be required to maintain adequate oil spill response capability to effectively
respond during periods of broken ice or open water.

A seawater treatment plant could be constructed on the coast to source saline water for waterflooding,
reservoir pressure support, or other subsurface uses. While the nearshore marine environment has lower
salinity, there are byproducts of the desalination process that include brine, filter backwash water, and
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rinse/cleaning water. These byproduct streams could increase salinity, iron, turbidity, total suspended solids
and biochemical oxygen demand in the water body in which it is being discharged. At the discharge point
before mixing can occur, the salinity would spike, creating a habitat that only marine life that can tolerate the
higher salinity to survive in the discharge zone. Typically, once the discharge is allowed to mix, the water
quality returns to the typical levels of the water body. Discharges of the byproducts in the future from an STP
would be required to follow ROP 2 and to meet standards in the treatment plant’s APDES discharge permit,
including a requirement for further treatment, and potential mixing zone requirements.

Alternative B (Preferred Alternative)

Alternative B includes approximately 1,563,500 million acres available for lease sale. Lease Stipulation 1
provides setbacks (0.5 mile to 1 mile) and prohibits permanent oil and gas facilities and supporting
infrastructure in the streambeds of the Canning, Hulahula, Aichilak, Okpilak, Jago, Sadlerochit, Tamayariak,
Okerokovik, Katakturuk Rivers and Marsh Creek; however, essential pipelines androad crossings would be
permitted through the setback areas in accordance with PL 115-97. Gravel mines could also be permitted in
setback areas. The operator would be required to demonstrate that there are no practicable alternatives to
locating facilities in the area, the proposed actions would maintain or enhance the resource functions, and the
facility would be designed to withstand a 100-year flood event.

These actions are designed to minimize the disruption of natural flow patterns and changes to water quality
for these specific water bodies. Additionally, ROPs 2, 3, 8, 9, 11, 12, 15, 16, 19, 20, 21, 22, and 24 would
minimize potential impacts on water resources under Alternative B.

Alternative C

Alternative C includes 1,563,500 million acres available for lease sale. The lease stipulations and ROPs would
be the same as those discussed under Alternative B, except for the inclusion of additional protections from
Lease Stipulations 1 and 9. Under Alternative C, Lease Stipulation 1 increases the setback distance for the
Canning, Hulahula, and Okpilak floodplains to 2 miles. Lease Stipulation 9 does not allow exploratory well
drill pads, production well drill pads, and central processing facilities in coastal waters, lagoons, or barrier
islands in the boundaries of the program area or 1 mile inland from the coast.

Similar to Alternative B, essential pipelines and road crossings would be permitted through the setback areas
in accordance with PL 115-97. Gravel mines could also be permitted in setback areas. The operator would
be required to demonstrate that there are no practicable alternatives to locating facilities in the area, the
proposed actions would maintain or enhance the resource functions, and the facility would be designed to
withstand a 100-year flood event. Also, ROPs 2, 3, 8, 9, 11, 12, 15, 16, 19, 20, 21, 22, and 24 would minimize
potential impacts on water resources under Alternative C.

Alternative D

Alternatives D1 and D2 provide the most protections for water resources impacts by both increasing setbacks,
by decreasing the total acreage allowed for lease sales, and restricting the timing of certain activities.
Alternative D1 includes 1,037,200 million acres available for lease sale while Alternative D2 has been reduced
from 1,037,200 to 800,000 acres. This revision maximizes high potential areas available for lease, while
considering additional considerations for caribou calving and post-calving habitat. Lease Stipulation 1
increases the setback distances on rivers from Alternative B (1-4 miles) and adds additional rivers to the list
for setbacks with a minimum setback of 0.5 miles from the ordinary high water mark. Lease Stipulation 2
reduces impacts on water quality by prohibiting permanent oil and gas facilities and infrastructure within 0.5
mile of the ordinary high-water mark of any water body in Townships 8 and 9 north of the Canning and
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Tamyariak watersheds. Lease Stipulation 3 further protects water quality by removing areas offered for lease
sale within 3 miles of the Sadlerochit, Fish Hole 1, Tamayariak, and Okeravik Springs and the east bank of
the Canning River as well the area within 1 mile of the aufeis deposits created by these springs. Lease
Stipulation 5 removes polar bear river denning habitat within 5 miles of the coast on selected rivers and Lease
Stipulation 9 does not allow exploratory well drill pads, production well drill pads, and central processing
facilities in coastal waters, lagoons, or barrier islands in the boundaries of the program area or 2 miles inland
from the coast.

Transboundary Impacts
It is not envisioned that any potential oil and gas activities within the program area would impact water
resources quantity or quality across the international boundary other than potential spills in the coastal zone.

Cumulative Impacts

The geographic area relevant for assessing cumulative impacts for water resources is the program area. No
other past, present, and reasonably foreseeable future actions that could affect water resources have occurred
or would occur in the program area. It is likely that past, present, and reasonably foreseeable future oil and
gas activities in the Prudhoe Bay area may increase the quality and quantity of infrastructure that would make
oil and gas development in the program area more profitable or likely. Alternative A would not contribute to
cumulative impacts on water resources from post-leasing oil and gas activities, as there would be no direct or
indirect impacts associated with this alternative. All alternatives, including Alternative A, would have impacts
associated with climate change. These would include permafrost thaw, changes in surface water quantity and
quality, and changes in groundwater availability and quality.

3.2.11 Solid and Hazardous Waste

Affected Environment

The Coastal Plain has had limited human or industrial activity that could result in solid or hazardous wastes
being introduced into the environment. Kaktovik is the only community in the Coastal Plain; however, it is
excluded from the program area boundary under PL 115-97. Solid, human, and hazardous wastes identified
in the Coastal Plain are related to industrial activities or community development typically along the coast.

Industrial activity consists of past Department of Defense (DOD) Distant Early Warning (DEW) line facilities
and Long-Range Radar Sites (LRRS) at Brownlow Point, Collinson Point, Barter Island, Griffin Point, and
Nuvagapak Point. Construction of these facilities began as early as 1947, with the main installations built in
1952 and 1953. Brownlow Point was abandoned in 1958, Collinson Point and Nuvagapak Point were active
between 1953 and 1962. Griffin Point was active between 1953 and 1957, and Barter Island White Alice
Communications System was deactivated in 1979 and replaced with a minimally attended radar in the mid-
1980s.

Most of the DOD’s cleanup and building demolition occurred in 1994, 2000, and 2006. Community
development is associated with public facilities in Kaktovik. Most facilities and sites are on the coast at
Brownlow Point, Collinson Point, Barter Island, Griffin Point, and Nuvagapak Point. See Section 3.4.1,
Landownership and Use, for a further discussion of Kaktovik facilities and DOD facilities and activities.

Appendix | identifies the facilities near the program area that are required to be registered with the EPA or
ADEC for discharges associated with the Clean Air Act or the Clean Water Act; identifies ADEC authorized
solid waste facilities closest to the program area; identifies ADEC documented contaminated sites, all of
which are shown on Map 3-14, Hazardous Waste Sites, in Appendix A; and lists of spills near Kaktovik,
Alaska.
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Direct and Indirect Impacts

Issuance of oil and gas leases under the directives of Section 20001(c)(1) of PL 115-97 would have no direct
impacts on the environment because by itself a lease does not authorize any on the ground oil and gas
activities; however, a lease does grant the lessee certain rights to drill for and extract oil and gas subject to
further environmental review and reasonable regulation, including applicable laws, terms, conditions, and
stipulations of the lease. Such post-lease activities could include seismic and drilling exploration,
development, and transportation of oil and gas in and from the Coastal Plain; therefore, the analysis considers
potential impacts on solid and hazardous materials from on-the-ground post-lease activities.

Potential impacts from the future development and operation of facilities identified in the hypothetical
development scenarios (Appendix B) include the generation of solid waste, wastewater, produced fluids,
drilling muds, fire-fighting foams, and spills of oil, saltwater, and hazardous substances. Analysis of these
impacts is tiered from information contained in the GMT2 Final SEIS (BLM 2018a), and the NPR-A IAP/EIS
(BLM 2012); the updated information from the spills database were used to supplement the analysis below.

Spills can originate from pipelines, storage tanks, production facilities and infrastructure, drilling rigs, heavy
equipment or vehicles, and marine transport of supplies. Impacts from spills vary, based on material type,
size, and season. For this analysis, the materials that could be spilled associated with post-lease activities are
categorized and described as follows:

e Produced fluids are composed of crude oil, natural gas, and brine and formation sand.

o Crude oil is oil separated from the brine, natural gas, formation sand, and other impurities and would
be transported in the proposed pipeline.

o Refined oil is Arctic diesel, Jet-A 50, unleaded gasoline, hydraulic fluid, transmission oil, lubricating
oil and grease, waste oil, mineral oil, and other products.

e Saltwater is treated water from the STP.

e Other hazardous materials are methanol, propylene and ethylene glycol (antifreeze), water soluble
chemicals, corrosion inhibitor, scale inhibitor, fire-fighting foam (aqueous film forming foam), drag
reducing agent (e.g., DRA Flo XL), and biocides.

Spill impact quantities are categorized and described as follows (taken from BLM 2004, Section 4.3.2.3):

o Very small spills, less than 0.24 barrels (10 gallons)

o Small spills, 0.24 to 2.37 barrels (10 to 99.5 gallons)

e Medium spills, 2.37 to 23.7 barrels (100 to 999.5 gallons)

o Large spills, 23.8 to 2,380 barrels (1,000 to 100,000 gallons)
e Very large spills, greater than 2,380 barrels (100,000 gallons)

Based on the GMT2 Final SEIS (BLM 2018a), more than half of the North Slope spills were less than 0.24
barrels (10 gallons) and approximately 98 percent of the total volume released resulted from spills larger than
2.37 barrels (99 gallons) (BLM 2014, Section 4.5.2). The probability of a spill over 2,380 barrels (100,000
gallons) is low, one event per 1,000 wells (BLM 2004, Section 4.3.1 and Section 4.3.2.2)—only three
documented spills have been greater than 2,380 barrels (100,000 gallons) (BLM 2014, Section 4.5.2). Upon
detection, spills have been contained and cleaned up, as required by federal, state, and NSB regulations (NRC
2003). ADEC recorded an annual average of nearly 400 spills between 1995 and 2018. During this same time
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period a total of 44 spills were greater than 238 barrels (10,000 gallons) and six were greater than 2,380 barrels
(100,000 gallons) (Appendix I, ADEC 2018d).

Spills as a result of the development and operation of facilities identified in the hypothetical development
scenarios (Appendix B) would occur on or close to oil field infrastructure (BLM 2004, Section 4.3.2.3). Most
Alaskan North Slope industry spills have been contained on gravel pads and roadbeds (BLM 2012, Section
4.2.2), and most of the spills that reach the tundra have affected fewer than 5 acres (BLM and MMS 1998).
Natural or anthropogenic-assisted restoration from these spills has generally occurred within a few months to
years (NRC 2003).

The season in which a spill occurs can dramatically influence its behavior, impacts, and the cleanup response
actions (BLM 2004, Section 4.3.2.3). The active soil layer in the program area ranges from less than 1 foot to
5 feet and is on average 2 feet thick; it consists of poorly drained, unconsolidated sediments, transected by
fluvial deposits of rivers and streams. Dispersal of spilled materials would likely occur at or near the ground
surface, as permafrost would likely inhibit infiltration of oil, saltwater, or hazardous substances. Permafrost
is at least 1,000 feet thick, except in isolated areas of natural thaw near deep lakes, springs, or rivers and areas
of thaw worsened by climate change and anthropogenic earth-disturbing activities. Table 3-16 describes
potential spill behavior during the four seasons and has been taken from the Alpine Satellite Development
Plan EIS (BLM 2004).

Table 3-16
Spill Characteristics by Seasons

Season

Conditions16

Description

Summer
(ice-free)

Most rivers and creeks are ice-free or
flowing; ponds and lakes are open water;
tundra is snow-free; and biological use of
tundra and water bodies is high. Open water
in the Beaufort Sea.

Currents, winds, and passive spreading forces
would disperse spills that reach the water bodies,
including the sea. Spills to tundra would directly
affect the vegetation, although the dispersal of the
spilled material is likely to be impeded by the
vegetation. Spills to wet tundra may float on the
water or be dispersed over a larger area than
would spills to dry tundra or to snow-covered
tundra. Spills under pressure that spray into the air
may be distributed downwind over substantial
areas and affect the tundra vegetation and water
bodies. Spills in flooded areas, especially flowing
waters would distribute spilled materials to adjacent
and/or distant terrestrial and tundra pond/lake
habitats.

Fall
(freeze-up)

Water bodies are beginning to ice over, but
the ice cover might vary, depending on
temperature, wind, currents, and river flow
velocities. Snow begins to cover tundra, and
most of the migratory birds are leaving the
North Slope.

Spilled material could be dispersed when it reaches
flowing water but slowed or stopped when it
reaches snow or surface ice. The spilled material
could be contained by the snow or ice but
dispersed if the ice breaks up and moves before it
refreezes. The spilled material also could flow into
ice cracks to the underlying water, where it could
collect.

16 Beaufort Sea characteristics are based on two seasons summer (July to September) and winter (October to June)
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Season Conditions?® Description
Winter Water bodies, including the Beaufort Sea, Dispersal of material spilled to the tundra generally
(ice cover) are covered by mostly unbroken ice, and would be slowed though not necessarily stopped
snow covers the tundra. by the snow cover. Depending on the depth of

snow cover as well as temperature and volume of
spilled material, it may reach the underlying
dormant vegetation or tundra ponds and lakes.
Similarly, spills to rivers and creeks generally would
be restricted in distribution by the snow and ice
covering the water body, compared to seasons
when there is no snow or ice cover. Spills under
the ice to creeks, rivers, and tundra ponds and
lakes might disperse slowly, as the currents are
generally slow to nonexistent in the winter. Barge
transports would not occur during the winter.

Spring Thawing begins in the higher foothills of the  Spills to water bodies during breakup are likely to

(breakup) Brooks Range and river flows increase be widely dispersed and difficult to contain or clean
substantially an