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NATIONAL PETROLEUM COUNCIL

An Oil and Natural Gas Advisory Committee to the Secretary of Energy

1625 K Street, N.W. Phone: (202) 393-6100
Washington, D.C. 20006-1656 Fax: (202) 331-8539

March 27, 2015

The Honorable Ernest J. Moniz
Secretary of Energy
Washington, D.C. 20585

Dear Mr. Secretary:

In response to your October 25, 2013 request, the National Petroleum Council conducted a
comprehensive study considering the research and technology opportunities to enable prudent devel-
opment of U.S. Arctic oil and gas resources. Today, there is both increasing interest in the Arctic for
economic opportunity, and concern about the future of the culture of the Arctic peoples and the envi-
ronment in the face of changing climate and increased human activity. Other nations, such as Russia
and China, are moving forward with Arctic economic development. Facilitating exploration and devel-
opment in the U.S. Arctic would enhance national, economic, and energy security, benefit the people
of the north and the U.S. as a whole, and position the U.S. to exercise global leadership. Despite these
benefits, there are diverse views on how to balance this opportunity with environmental stewardship.
In April 2015, the U.S. will assume chairmanship of the Arctic Council, and during 2015, the Adminis-
tration will complete its first quadrennial energy review. In this context, your request required a study
that included the following:

¢ To put the U.S. opportunity and experience in global context, the study provides an integrated
review of U.S. and global onshore and offshore Arctic oil and gas potential, Arctic environments,
operating history, policy and regulatory practices, and development challenges

¢ An in-depth assessment of available offshore oil and gas technology, ongoing research, and research
opportunities, in six areas: ice characterization; oil and gas exploration and development; logistics
and infrastructure; oil spill prevention and response; ecology; and the human environment

® Abroad group of participants with input from diverse backgrounds and organizations.

The Council found that the U.S. has large Arctic oil and gas potential that can contribute sig-
nificantly to meeting future U.S. and global energy needs. The majority of the U.S. Arctic potential is
undiscovered and offshore, in relatively shallow water depths of less than 100 meters. The technology
to explore for and develop the majority of this U.S. potential is available today, based on a long history
of technology development and extensions already applied in the U.S. and global Arctic. After decades
of research, much is known about the physical, ecological, and human environment, and sufficient
information is available to pursue exploration. However, the environment is changing, and additional
information could facilitate future development. Developing the U.S. oil and gas potential requires
an economically viable discovery. Current U.S. regulatory practices, adapted from other non-Arctic
U.S. regions where activities can occur year-round, are limiting Arctic exploration activity. Realizing
the promise of U.S. Arctic oil and gas resources requires public confidence that the opportunity can
be safely pursued while ensuring environmental stewardship. Industry and government share the
responsibility of securing and maintaining this public confidence. There have been significant recent
technology advances in oil spill prevention and response. Application of these technologies in the
U.S. Arctic could improve environmental stewardship and reduce cost, by safely extending the time
available for exploration drilling.

Although the technology exists today to explore and develop the majority of U.S. offshore oil
and gas potential, the Council recommends additional research to both validate recently developed
technology for use in the U.S. offshore, and to pursue technology extensions that could lead to
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improved safety, environmental, or cost performance. Pursuing this research is predicated on an
economically viable framework for oil and gas exploration and development, and effective coordina-
tion and implementation of U.S. Arctic policy. Therefore, this study also includes recommendations for
policy and regulatory improvements, where such improvements enable the application of technology
and best practices from other jurisdictions that could improve safety, environmental, and cost perfor-
mance. The Council’s recommendations have been grouped into three themes.

Considering environmental stewardship, the Council recommends the following:

¢ Industry and regulators should work together to perform the analyses, investigations, and any neces-
sary demonstrations to validate technologies for improved oil spill prevention and source control.

® Government agencies should participate in ongoing and future Arctic oil spill industry collaborative
research programs, such as the Arctic Oil Spill Response Technology Joint Industry Programme, cur-
rently underway.

¢ Regulators should continue to evaluate oil spill response technologies in Arctic conditions, and all
spill response technologies should be pre-approved to enable use of the appropriate response tech-
nology to achieve the greatest reduction in adverse environmental impacts.

® Long-term population estimates and understanding of the interactions of key species with oil and gas
activities should be improved, to improve efficiency of exploration and environmental stewardship.

e Collaboration and coordination of ecological /human environment research should be improved.

Considering economic viability, the Council recommends the following:

e Industry, government, and regulators should perform the analysis, investigations, and any necessary
demonstrations to validate technologies and capabilities to safely extend the drilling season.

¢ The Department of Energy and the Department of the Interior should assess the timelines necessary
to progress an offshore exploration and development program, compared with current U.S. lease
durations and practices in other jurisdictions.

e Policies and regulations should encourage innovation and enable use of technology advances.

Considering government leadership and policy coordination, the Council recommends actions for:
® The Arctic Executive Steering Committee and the Department of Energy.

¢ The Department of State, as the U.S. assumes the chairmanship of the Arctic Council.

The attached report, Arctic Potential: Realizing the Promise of U.S. Arctic Oil and Gas Resources,
provides additional detail and recommendations. The Council looks forward to sharing this study
with you, your colleagues, and broader government and public audiences.

Respectfully submitted,

ot —

Charles D. Davidson — Chair

Attachment
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Preface

National Petroleum Council

T he National Petroleum Council (NPC) is an
organization whose sole purpose is to provide
advice to the federal government. At Presi-
dent Harry Truman’s request, this federally chartered
and privately funded advisory group was established
by the Secretary of the Interior in 1946 to represent
the oil and natural gas industry’s views to the federal
government: advising, informing, and recommend-
ing policy options. During World War II, under Presi-
dent Franklin Roosevelt, the federal government and
the Petroleum Industry War Council worked closely
together to mobilize the oil supplies that fueled the
Allied victory. President Truman’s goal was to con-
tinue that successful cooperation in the uncertain
postwar years. Today, the NPC is chartered by the
Secretary of Energy under the Federal Advisory Com-
mittee Act of 1972, and the views represented are
considerably broader than those of the oil and natural
gas industry.

About 200 in number, Council members are
appointed by the Energy Secretary to assure well-
balanced representation from all segments of the
oil and natural gas industry, from all sections of
the country, and from large and small companies.
Members are also appointed from outside the oil
and natural gas industry, representing related inter-
ests such as states, Native Americans, and academic,
financial, research, and public-interest organizations
and institutions. The Council provides a forum for
informed dialogue on issues involving energy, secu-
rity, the economy, and the environment of an ever-
changing world.

Study Request and Objectives

By letter dated October 25, 2013, Secretary of
Energy Ernest Moniz requested that the National
Petroleum Council conduct studies on three top-
ics: (1) Emergency Preparedness (Natural Gas and
Oil Infrastructure Resilience); (2) Methane Emis-
sions (Maximizing the Climate Benefits of Natural
Gas); and (3) Arctic Research. These requests were
referred to the NPC Agenda Committee for review
and recommendation as to whether they should be
undertaken by the Council. The Agenda Committee
recommended and the Council agreed to undertake
studies on Emergency Preparedness and on Arctic
Research and to defer the request on Methane Emis-
sions because the basic data needed for such a study
was still being collected and analyzed.

In the Emergency Preparedness study request,
Secretary Moniz asked the Council to conduct a study
that would provide advice on how the oil and gas
industry and government at all levels can better pre-
pare for, respond to, and recover from energy emer-
gencies resulting from natural disasters. That study
was completed, and its final report was approved and
submitted to Secretary Moniz in December 2014.

This Arctic Research report is the Council’s
response to the study request, in which Secre-
tary Moniz asked the NPC to advise him on Arctic
Research. Specifically the Secretary noted that:

A core component of the Administration’s
National Strategy for the Arctic Region
released in May 2013 includes responsibly
developing Arctic oil and gas resources to
ensure energy security. In 2015 the United
States will assume chairmanship of the
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multination Arctic Council. The National
Petroleum Council’s input would be invalu-
able to assist us as we explore:

e What research should the Department of
Energy pursue and what technology con-
straints must be addressed to ensure pru-
dent development of Arctic oil and gas
resources while advancing U.S. energy and
economic security and ensuring environ-
mental stewardship?

(Appendix A contains a copy of the Secretary’s
request letter and a description of the NPC.)

Chair — Committee

Rex W. Tillerson

Chairman, President and Chief Executive Officer
Exxon Mobil Corporation

In further discussions with Department of Energy
(DOE) leaders regarding the objectives of the study,
it was agreed that the study would provide the DOE
with the National Petroleum Council’s perspective on
research and technology pursuits that support pru-
dent development in the Arctic. It was recognized
that energy security from Arctic oil and gas devel-
opment is a core component of the administration’s
National Strategy for the Arctic Region. Further, it
was agreed that the NPC study would:

e Comment on implementation of the U.S. National
Strategy for the Arctic Region

Government Cochair — Committee
Elizabeth Sherwood-Randall®
Deputy Secretary of Energy

U.S. Department of Energy

Members — Steering Committee

Paal Kibsgaard
Chief Executive Officer
Schlumberger Limited

Marvin E. Odum
President
Shell Oil Company

Frank A. Verrastro

Senior Vice President and James R. Schlesinger
Chair for Energy and Geopolitics

Center for Strategic & International Studies

Chair — Coordinating Subcommittee
Carol J. Lloyd

Vice President, Engineering Department
ExxonMobil Upstream Research Company

Chair — Prudent Development Subgroup
Bill Scott

General Manager, Chevron Arctic Center
Chevron Canada Resources

Chair — Ecology & Human Environment
Subgroup

A. Michael Macrander

Science Team Lead

Shell Alaska Venture

Mark D. Myers
Commissioner
Alaska Department of Natural Resources?®

David T. Seaton
Chairman and Chief Executive Officer
Fluor Corporation

John S. Watson

Chairman of the Board and
Chief Executive Officer

Chevron Corporation

Government Cochair — Coordinating Subcommittee
Paula A. Gant

Deputy Assistant Secretary for Oil and Natural Gas
U.S. Department of Energy

Chair — Technology & Operations Subgroup
Jed M. Hamilton
Senior Arctic Consultant,
Offshore and Environment
ExxonMobil Upstream Research Company

1 Replaced Daniel B. Poneman.

2 Vice Chancellor, Research, University of Alaska Fairbanks, until
mid-January 2015.

Table P-1. Arctic Research Study Leaders
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Figure P-1. Structure of Arctic Research Study Team

e Provide input to the Quadrennial Energy Review
and the Quadrennial Technology Review by DOE
in 2015

e Provide context to the administration as the United
States assumes chairmanship of the multination
Arctic Council in 2015

e Provide additional perspectives that would support
prudent development of oil and gas in the U.S. Arc-
tic offshore.

Study Organization

In response to the Secretary’s requests, the Coun-
cil established a Committee on Arctic Research to
study this topic and to supervise preparation of a draft
report for the Council’s consideration. The Commit-
tee was led by a Steering Committee that consisted
of the Committee’s Chair, Government Cochair, and
six members representing a cross section of the Com-
mittee. A Coordinating Subcommittee and three
analytical Subgroups were also established to assist
the Committee in conducting the study. These study

groups were aided by multiple Study Teams focused
on specific subject areas supplemented by workshops
and other outreach. Table P-1 lists those who served
as leaders of the groups that conducted the study’s
analyses, and Figure P-1 provides an organization
chart for the study.

The members of the various study groups were
drawn from NPC members’ organizations as well as
from many other industries, state and federal agen-
cies, nongovernmental organizations (NGOs), other
public interest groups, financial institutions, con-
sultancies, academia, and research groups. More
than 250 people served on the study’s Committee,
Subcommittee, and Subgroups or participated in
the Technology Workshop. While all have relevant
expertise for the study, less than 45% work for oil
and natural gas companies. Appendix B contains
rosters of these study groups as well as participants
in the study’s workshops, and Figure P-2 depicts the
diversity of participation in the study process. In
addition to these study group and workshop partici-
pants, many more people were involved through out-
reach activities. These efforts were an integral part
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Study Committee
30 team members: 18 industry,
9 non-industry, 3 government

Coordinating Subcommittee
23 team members: 8 industry,
9 non-industry, 6 government

Prudent Development Subgroup
47 team members from 20 different
organizations

Technology & Operations Subgroup
110 team members from 53 different
organizations

Ecology & Human Environment Subgroup
22 team members from 14 different
organizations

Federal & Alaska Technology Workshops
111 participants from industry, government,
NGO, native, consultant, and academic
organizations

ACADEMIA/
OTHER

NGO/THINK TANK

ALASKA
NATIVE

STATE
GOVERNMENT

EXPLORATION
& PRODUCTION
COMPANIES

SERVICE &
SUPPLY
COMPANIES

FEDERAL
GOVERNMENT

CONSULTANT

Figure P-2. Study Participant Diversity

of the study with the goal of informing and soliciting
input from an informed range of interested parties.

Study group and outreach participants contrib-
uted in a variety of ways, ranging from full-time
work in multiple study areas, to involvement on a
specific topic, to reviewing proposed materials, or to
participating solely in an outreach session. Involve-
ment in these activities should not be construed as
endorsement or agreement with all the statements,
findings, and recommendations in this report.
Additionally, while U.S. government participants
provided significant assistance in the identification
and compilation of data and other information, they
did not take positions on the study’s recommenda-
tions. As a federally appointed and chartered advi-
sory committee, the NPC is solely responsible for
the final advice provided to the Secretary of Energy.
However, the Council believes that the broad and
diverse study group and outreach participation has
informed and enhanced its study and advice. The
Council is very appreciative of the commitment
and contributions from all who participated in the
process.

STUDY SCOPE

At the outset of the study in February 2014, the
study leadership formed a Scoping Subcommittee to
develop a proposed work plan for the study that would
define the study scope, organization, and timetable.
This step was to ensure that there was alignment
on the study scope in order to meet the Secretary’s
request for completion of the final report in early
2015. The Scoping Subcommittee deliberated over a
2-month period to develop a proposed work plan for
the study.

The study plan was organized around two key
themes: (1) Prudent Development in the Arctic and
(2) Arctic Research and Technology. The first theme
provides context on Arctic development experience,
resource potential, regulatory practices, and the ice
and sea environment in general. The scope of the
Prudent Development section is broad and includes
a discussion of both global and domestic ice environ-
ment, experience, practices, and development poten-
tial and challenges. This section also provides insight
as the federal government takes on global leadership
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roles in the Arctic. The Prudent Development theme
provides the necessary foundation for the more for-
ward-looking Arctic Research and Technology chap-
ters on emerging research opportunities, technology
development, and collaborative approaches applica-
ble to prudent development in the Arctic. The scope
of the Research and Technology chapter analyses also
includes important assessments of the human and
ecological environments. A key element of the plan
was the recommendation that the study’s research
and technology analyses would focus on the needs
for exploration and development of conventional off-
shore resources. This recommendation was made
because onshore technologies and experience were
more mature and, in light of the tight study time-
frame, the focus should be in the area with the great-
est needs and opportunities.

Once the proposed work plan was completed, the
Committee Chair met with Secretary Moniz and other
senior DOE leaders to ensure that the study scope and
report outline summarized in Figure P-3 were con-
sistent with their objectives. The work plan was then
submitted to the NPC Committee on Arctic Research

for its review and approval. It served as the guiding
document for the Coordinating Subcommittee and
its Subgroups in conducting the study analyses and
drafting a final report.

Consistent with the emphasis on “prudent develop-
ment” in Secretary Moniz’s study request, the study
team reviewed and decided to adopt the definition
drawn from the NPC 2011 report, Prudent Develop-
ment: Realizing the Potential of North America’s
Abundant Natural Gas and Oil Resources, as follows:

The concept of prudent development of North
American natural gas and oil resources means
the development, operations, and delivery
systems that achieve a broadly acceptable
balance of several factors: economic growth,
environmental stewardship and sustain-
ability, energy security, and human health
and safety. Prudent development necessarily
involves tradeoffs among these factors.

The text box on the next page outlines the roles of
government and industry in research. It is impor-
tant to understand that various aspects of research

PRUDENT DEVELOPMENT SCOPE:

° Provide broad context on prudent development
(safety, environmental responsibility, community
responsibility, commercial viability)

— Arctic development history — onshore/offshore;
domestic/international — significant experience,
enabled by technology

— Resource assessment by resource type (oil/gas;
onshore/offshore; conventional/unconventional)

— Typical development sequence, by resource type,
for continued prudent (commercial) development

— Development challenges — economics, regulatory,
skills, etc.

- Role of government, domestic and
international collaborations

RESEARCH AND TECHNOLOGY SCOPE:
* Emphasis given to conventional offshore resources
« Arctic technology and operations (4 research areas)

— Characterizing and measuring the ice environment
— Offshore exploration and production technology
— Logistics and infrastructure
- Oil spill prevention, control, and response
* Arctic ecology and human environment
(2 research areas)
— Characterizing the ecological environment
— Characterizing the human environment

6 chapters
by research
area

REPORT OUTLINE
[« Introduction/physical ice environment
« Arctic resource potential

— Makes case to focus research and technology
sections on conventional offshore resources

« History of Arctic operating experience and

91 the development of enabling technologies

* Arctic development potential and challenges

» Implementation of U.S. National Strategy for
the Arctic Region and considerations for the
Arctic Council

* Opportunities and recommended actions
to promote prudent development

4 chapters

* Overview

* Existing technological constraints

* Current research/collaboration catalog
* Observations/opportunities discussion

* Recommendations/priorities for
U.S. government

Figure P-3. Study Scope and Outline
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to advance scientific knowledge and technology are
performed by multiple entities: governments, private
companies, manufacturers, academia, and consor-
tiums of these entities.

STUDY APPROACH

The study was conducted with a fundamental
expectation that all parties would fully comply with

all regulations and laws that cover a project of this
type. For that reason, every effort was made to con-
form to all antitrust laws and provisions as well as the
Federal Advisory Committee Act. As part of this com-
pliance effort, this study did not include evaluations
of commodity prices despite the extremely important
role these play in encouraging research and technol-
ogy investments and the exploration and develop-
ment of frontier resources.

The Roles of Government and Industry in Research

Research to advance scientific knowledge and
technology is performed by governments, compa-
nies, academia, and consortiums of these entities.
In general, companies pursue research to develop
knowledge and advance technologies with some
expectation of producing commercial value within
the planning time frame of the company. Some
type of expected opportunity usually drives com-
pany research, such as the availability of a resource
that is not economically producible with current
technology. Companies also pursue research
and technology improvements to reduce risk and
improve performance (e.g., safety, protection of the
environment, reduction of costs) of existing opera-
tions. Permitting and permit compliance may also
require research, in particular when impacts of a
potential operation or development will impact the
environment. In addition, companies may pursue
the advancement of basic science either directly or
through grants to academia; such efforts support
the development and retention of scientific capa-
bilities. The U.S. government has traditionally
conducted research that:

e Examines areas of science and technology in
long-term areas where private companies may
not see sufficient opportunity to monetize the
research in a foreseeable time frame. Examples
of such government research include: advanc-
ing fundamental scientific understanding, pur-
suing nonmonetary objectives such as defense
research and space exploration, and developing
challenging opportunities with potential long-
term societal value such as controlled nuclear
fusion.

e Accelerates the deployment of technology and
infrastructure to support national policy objec-

tives such as economic competitiveness, energy
security, and environmental protection. Exam-
ples include research to support advanced man-
ufacturing and modernization of the electric
grid.

e Develops or maintains a talent pipeline to fur-
ther scientific discovery and innovation.

e Takes advantage of government-owned assets,
such as supercomputers, advanced modeling
and simulation centers, and particle accelera-
tors.

e Provides scientific and technological data and
tools to support informed policy decision-mak-
ing or resource management.

® Provides government regulators with the tech-
nical expertise to effectively oversee private sec-
tor operations.

e Facilitates public acceptance of industry
research and technologies as an independent
regulating body.

Both governments and industry pursue some
research through targeted programs with aca-
demic institutions, and academic institutions also
pursue research using their own funds or with non-
specific funding from governments or companies.
In addition to increasing scientific understanding,
academic research supports the development of
future science and technology personnel, skills,
and capabilities. Some academic institutions have
progressed technology development to the point of
commercialization, sometimes resulting in finan-
cial benefits to the institution.
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Based on lessons learned from recent Council stud-
ies, the following principles were used to guide the
study process:

e Well-defined study scope and execution plan,
understood by all participants

® Front-end alignment of team leads on scope,
resources, and schedule

e Identification and involvement of a broad and
diverse set of interests to participate in the study
starting with the leadership

e Consensus built among study participants

e Principle of analysis, discussion, and then recom-
mendations in order to build consensus on the facts

e Comprehensive communication of the report’s
assumptions and conclusions via tailored presenta-
tions delivered to multiple interested parties.

Study Report Structure

In the interest of transparency and to help readers
better understand this study, the NPC is making the
study results and many of the documents developed
by the study groups available to all interested parties.
To provide interested parties with the ability to review
this report and supporting materials in different lev-
els of detail, the report is organized in multiple layers
as follows:

e Executive Summary is the first layer and provides
a broad overview of the study’s principal findings
and resulting recommendations. It describes the
significant estimates of recoverable oil and natural
gas resources in the Arctic and the experience and
technologies available for their prudent explora-
tion and development.

e Report Chapters provide more detailed discussion
and additional background on the study analyses.
These 10 individual chapters of the Full Report
are grouped into three parts: Prudent Develop-
ment, Technology and Operations, and Ecological

and Human Environment. These chapters pro-
vide supporting data and analyses for the findings
and recommendations presented in the Executive
Summary.

e Appendices of the Full Report provide background
material, such as Secretary Moniz’s request letter,
rosters of the Council and study group member-
ship, and a table categorizing the study’s recom-
mendations by type (Appendix C). This section also
contains a list of acronyms and abbreviations used
in the report.

e Topic Papers provide a final level of detail for the
reader. These papers, developed or used by the
study’s Technology & Operations Subgroup, are
included on the NPC website. They formed the
base for the various study segments, such as Ice
Characterization and Arctic Exploration and Devel-
opment Technologies, and were heavily used in the
development of the chapters of the Full Report. A
list of the topic papers appears in Appendix D.

The Council believes that these materials will be of
interest to the readers of the report and will help
them better understand the results. The members
of the NPC were not asked to endorse or approve
all of the statements and conclusions contained
in these documents but, rather, to approve the
publication of these materials as part of the study
process. The topic papers were reviewed by the
Subgroup but are essentially stand-alone analyses.
As such, statements and suggested findings that
appear in these topic papers are not endorsed by
the NPC unless they were incorporated into the
Full Report.

The Executive Summary, Report Chapters, Appen-
dices, and Topic Papers may be individually down-
loaded from the NPC website at: http://www.npc.org.
The public is welcome and encouraged to visit the site
to download the entire report or individual sections
for free. Also, printed copies of the report can be pur-
chased from the NPC.
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Executive
Summary

INTRODUCTION

he Arctic is home to distinct indigenous peo-
I ples and provides habitat for large numbers of
birds, mammals, and fishes. While some areas
of the Arctic, such as the central North Slope of Alaska
around Prudhoe Bay, have seen decades of economic
activity, much of the region remains largely unaf-
fected by human presence. Today, there is increasing
interest in the Arctic for tourist potential, and reduc-
tions in summer ice provide an increasing opportu-
nity for marine traffic. At the same time, there is
concern about the future of the culture of the Arctic
peoples and the environment in the face of changing
climate and increased human activity.

Internationally, other countries such as Russia are
moving forward with increased Arctic economic devel-
opment during this time of change. Russia is drilling
new exploration wells in the Kara and Pechora Seas
and is expanding its naval and transportation fleet.
While China does not have Arctic territory, it is invest-
ing millions of dollars in Arctic research, infrastruc-
ture, and natural resource development. The United
States has developed a national strategy for the Arctic
region that recognizes the importance of integrating
national security, foreign policy, and energy policy,
stating that “we seek an Arctic region that is stable
and free of conflict, where nations act responsibly in
a spirit of trust and cooperation, and where economic
and energy resources are developed in a sustainable
manner that respects the fragile environment and the
interests and cultures of indigenous peoples.”

The United States has large offshore oil potential,
similar to Russia and larger than Canada and Nor-
way. Facilitating exploration in the U.S. Arctic would
enhance national, economic, and energy security,

benefit the people of the north and the United States
as a whole, and position the United States to exercise
global leadership. Despite these benefits, there is a
wide diversity of views on how to balance this oppor-
tunity with environmental stewardship. In April
2015, the United States will assume chairmanship
of the Arctic Council, the most prominent multina-
tion Arctic institution. In this context, Energy Secre-
tary Moniz asked the NPC for guidance on potential
research and technology to support prudent develop-
ment of Arctic oil and gas resources.

This report reviews, from a global perspective,
the relevant research, technology, and ecological
and human environment opportunities in the Arctic
region, as well as Arctic resource potential, the chal-
lenges of operating in the Arctic, and the experience
of the oil and gas industry in Arctic conditions. Much
is known about the Arctic’s physical, ecological, and
human environments after decades of research. Suf-
ficient information to pursue exploration is avail-
able. However, the environment is changing, and
additional information would be helpful to facilitate
development and secure public confidence. After a
discussion of key findings, the report presents recom-
mendations for opportunities for additional research
and technology development.

A key finding of this report is that the technology
to develop U.S. offshore oil and gas is available today,
but additional research could validate technology
that has been used in other areas and offer improve-
ments. Pursuing these research opportunities is
predicated on an economically viable framework for
oil and gas exploration and development, and effec-
tive coordination and implementation of U.S. Arctic
policy. Therefore, this study also includes recom-
mendations for policy and regulatory improvements,
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where such improvements enable the application of
technology and best practices from other jurisdic-
tions that could improve safety, environmental, or
cost performance. Recommendations are grouped
into three key themes: environmental stewardship,
economic viability, and government leadership and
policy coordination.

KEY FINDINGS

1. Arctic oil and gas resources are large and can con-
tribute significantly to meeting future U.S. and
global energy needs.

2. The arctic environment poses some different chal-
lenges relative to other oil and gas production
areas, but is generally well understood.

3. The oil and gas industry has a long history of suc-
cessful operations in arctic conditions enabled by
continuing technology and operational advances.

4. Most of the U.S. Arctic offshore conventional oil
and gas potential can be developed using existing
field-proven technology.

5. The economic viability of U.S. Arctic development
is challenged by operating conditions and the
need for updated regulations that reflect arctic
conditions.

6. Realizing the promise of Arctic oil and gas re-
quires securing public confidence.

7. There have been substantial recent technology
and regulatory advancements to reduce the po-
tential for and consequences of a spill.

1. Arctic Oil and Gas Resources
Are Large and Can Contribute
Significantly to Meeting Future
U.S. and Global Energy Needs

Arctic oil and gas resources can play a substantial
role in meeting future global energy needs, given
their significant potential. The United States is cur-
rently benefiting from resurgence in oil production
fueled largely by the development of tight oil oppor-
tunities in the U.S. Lower 48. Production profiles for
these oil opportunities will eventually decline and, in
its Annual Energy Outlook 2014, DOE’s U.S. Energy
Information Administration (EIA) estimates that U.S.
oil production will drop one million barrels per day by
2040 compared to 2014. Given the resource potential

and long timelines required to bring Arctic resources
to market, Arctic exploration today may provide a
material impact to U.S. oil production in the future,
potentially averting decline, improving U.S. energy
security, and benefitting the local and overall U.S.
economy.

The Arctic can be defined as areas north of the
Arctic Circle (see Figure ES-1). The United States,
Canada, Russia, Kingdom of Denmark (Greenland),
and Norway all have coastlines within this region, and
these countries possess the majority of the resource
potential. Other Arctic countries have recognized the
significant potential of the Arctic oil and gas endow-
ment and are pursuing Arctic oil and gas exploration
and development with an integrated national secu-
rity, foreign policy, and economic perspective. To
remain globally competitive and to be positioned to
provide global leadership and influence in the Arctic,
the United States should facilitate exploration in the
offshore Alaskan Arctic now.

Resource potential estimates are inherently uncer-
tain given the methods used for their estimation and
the fact that many accumulations are yet to be drilled
or produced. For simplicity, statistical mean values!
are provided in this executive summary with details
available in Chapter 1, “Arctic Resource Potential and
History of Arctic Operations.” Despite the uncer-
tainty, it is expected that there is a high potential for
large accumulations of oil and gas yet to be discov-
ered in the Arctic. Furthermore, despite the high
potential, the economic viability of these accumula-
tions has yet to be determined and depends on many
factors discussed later in this summary.

Oil and gas activities in the Arctic have resulted in
the production of over 25 billion barrels of liquids? and
550 trillion cubic feet of natural gas.> Additionally, an
existing reserve base of 38 billion barrels of liquids
and 920 trillion cubic feet of natural gas is estimated.*
The Arctic is also estimated to contain an additional

1 Undiscovered potential volumes are based on USGS 2008, Circum-
Arctic Resource Appraisal. Discovered potential, reserves, and pro-
duction values are provided by IHS and are approximate as of the end
of 2013.

2 “Liquids” refers to crude oil and natural gas liquids.

3 IHS, International E&P Database, September 3, 2014, http://www.ihs.
com/products/oil-gas/ep-data/sets/international.aspx.

4 TIhid.
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Figure ES-1. Arctic Circumpolar Map
Highlighting the Arctic Circle and Key Regions and Sea Routes

525 BBOE® of conventional resource potential,® 426
BBOE of which is undiscovered conventional liquids
and gas as shown in Figure ES-2. This 426 BBOE
represents about 25% of the remaining global undis-
covered conventional resource potential. The major-
ity of the Arctic resource potential is expected to be
gas with about 30% estimated to be liquids as shown
in Figure ES-3.

Russia is estimated to have by far the largest Arctic
resource potential as shown in Figure ES-4 and will
continue to be a dominant player in Arctic oil and
gas development. When considering only Arctic oil
potential, however, the United States and Russia are
assessed to have approximately equal portions of the
conventional resource potential with approximately
35 billion barrels of oil each. For the United States,

5 Billion barrels of oil, or oil equivalent for gas; 6,000 cubic feet of gas is
equivalent to 1 barrel of oil.

6 “Conventional oil” refers to oil found in liquid form flowing naturally
or capable of being pumped without further processing or dilution.

this represents about 15 years of current U.S. net oil
imports.”

It is estimated that approximately 75% of the total
global Arctic conventional resource potential is off-
shore and 25% onshore, as shown in Figure ES-5. As
shown in Figure ES-6, the U.S. Arctic is estimated to
have 48 BBOE of offshore undiscovered conventional
resource potential, with over 90% of this in less than
100 meters of water. Furthermore, the Chukchi and
Beaufort Sea Outer Continental Shelf (OCS) com-
bined represent over 80% of the total U.S. Arctic off-
shore conventional potential. Limited exploration in
both the Chukchi and Beaufort Seas has resulted in
some discoveries. However, the only U.S. Arctic OCS
development to date is the Northstar development,
which straddles both federal and state waters in the
Beaufort Sea.

7 Calculated based on data from U.S. Energy Information Administra-
tion at http:/www.eia.gov/dnav/pet/pet_move_wkly_dc_NUS-Z00_
mbblpd_w.htm. Accessed January 13, 2015.
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Figure ES-6. U.S. Arctic Conventional Resource
Potential by Water Depth

The Arctic Region—Why Now?

In recent years, the success of unconventional drill-
ing in the U.S. Lower 48 has revitalized U.S. oil pro-
duction, changing the picture from one of declining
U.S. production and increasing import dependency to
one of increasing production and decreasing import
requirements. The benefits to the overall economy,
trade balances, and energy security have been signifi-
cant. U.S. and world oil prices have dropped signifi-
cantly during the course of this study. In this cur-
rent context of increasing oil supply and declining oil
prices, one might ask: Why pursue Alaskan explora-
tion and development now?

The answer to this question lies in the long lead
times involved in exploration and development in
Alaska, compared with other sources of U.S. oil pro-
duction, and the potentially transitory nature of the
current world oil supply/demand situation. If devel-
opment starts now, the long lead times necessary to
bring on new crude oil production from Alaska would
coincide with a long-term expected decline of U.S.
Lower 48 production. Alaskan opportunities can play

an important role in extending U.S. energy security
in the decades of the 2030s and 2040s.

The cycle of leasing, exploration, appraisal, devel-
opment, and production, shown in Figure ES-7, takes
longer in the Arctic than in other offshore regions.
For instance, Northstar, the only U.S. offshore OCS
Arctic project, took 22 years from lease sale to start
of production, while recent Gulf of Mexico deepwater
projects such as Mars and Atlantis took 11 and 12
years respectively. The longer time frame required
for U.S. Arctic projects is the result of remoteness,
long supply chains, short exploration seasons due to
ice, regulatory complexity, and potential for litiga-
tion. The time frame for developing any significant
offshore Arctic opportunity would likely be between
10 to 30+ years. With a sustained level of leasing and
exploration drilling activity over the next 15 years,
offshore Alaska could yield material new production
by the mid-2030s and sustain this level of production
through mid-century and beyond.

Figure ES-8 provides background to under-
stand the Alaskan development opportunity in
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210 YEARS

LEASE SALE

Evaluate and
acquire rights to
explore potentially
prospective areas.

EXPLORATION

Conduct activities
to seek an initial
hydrocarbon dis-
covery. An initial
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5-20 YEARS

APPRAISAL

Conduct appraisal
drilling and assess
the economic
viability of the
opportunity before
making an

investment decision.

3-10 YEARS

20+ YEARS

DEVELOPMENT PRODUCTION

The project investment Year-round
decision allows operations of the
progression of design, field until the
construction and resource is
installation of adequately
facilities, and the depleted and
commencement of facilities are

mically viable to
develop. Key
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and drilling.

production well drilling. decommissioned.

Figure ES-7. Typical U.S. Arctic Project Cycle

the context of the total U.S. demand in the com-
ing decades. Figure ES-8 shows the 2014 U.S. EIA
Reference Case outlook for U.S. crude oil produc-
tion. Driven by onshore tight oil production, total
U.S. crude oil production increased from 5 million
barrels per day in 2008 to 8.5 million barrels per
day in 2014, and is projected to increase to a maxi-
mum of 9.6 million barrels per day in 2019.8 Crude
oil imports are expected to decline from 9.8 mil-
lion barrels per day in 2008 to a minimum of 5.8
million barrels per day in 2019. But in the Ref-
erence Case after 2019, U.S. crude oil production
is expected to decline to about 7.5 million barrels
per day and imports rise to 7.7 million barrels per
day by 2040. U.S. domestic crude oil production is
57% of domestic demand in 2014, but declines to
49% in 2040, reversing the improvements in the
economy and energy security from the recent pro-
duction increase.

In this Reference Case, the EIA includes only min-
imal future Alaska OCS activity and assumes decline
of Alaskan fields from about 0.5 million barrels per
day in 2014 to under 0.3 million barrels per day in
2040. Such a decline would mean that the opera-
tional viability of the Trans-Alaska Pipeline System
(TAPS) could be challenged, potentially resulting in
the loss of an additional 0.3 million barrels per day
of oil production.

8 U.S. Energy Information Administration, Annual Energy Outlook
2014.

The EIA also assessed an alternative outlook to
the 2104 Reference Case, assuming higher oil and
gas resource development. In this alternative out-
look, the “High Resource Case,” Alaska production
doubles from 2014 to 1.0 million barrels per day by
2040, instead of declining as in the Reference Case.
This higher contribution from Alaska would require
sustained exploration and development activity over
the next two decades. In this alternative outlook, the
contribution of U.S. crude oil production to total U.S.
demand rises to 85% by 2040, instead of declining to
49% as in the Reference Case.

Thus, the U.S. Arctic can make an important con-
tribution to sustaining overall U.S. crude oil supplies
at a time when Lower 48 production is projected to
be in decline, and extend the energy security benefits
that the United States is currently enjoying. How-
ever, these new sources of crude oil production in the
2030s and 2040s will only be available if new offshore
exploration drilling can ramp up in Alaska during
this decade.

In addition to these energy security benefits, devel-
opment of oil and gas resources in Alaska would bene-
fit U.S. national security. Additional industrial activi-
ties in the region would promote a strong and lasting
U.S. presence. The oil and gas development activity
would expand navigational aids in the Bering Sea
and the Bering Strait, and enhance search and res-
cue capabilities. Additional oil and gas development
could support improved infrastructure and logistics
in the region, potentially spurring development of
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eral government revenue combined over 50 years.!!
The projected net revenues to the state of Alaska from
OCS development could be about $6.6 billion (2007$).

ports and communications facilities by governments,
industry, or both.

Finally, the economic benefits to the U.S., state,
and local economies of continued Alaskan develop-
ment would be significant. Today oil and gas develop-
ment is one third of the state of Alaska’s economic
activity and provides about 90% of the state’s general
revenue. The North Slope Borough 