





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

April 26, 2019

The Honorable Rick Perry
Secretary of Energy
Washington, D.C. 20585

Dear Mr. Secretary:

In response to your August 29, 2018 request made in coordination with the Department of the
Interior, the National Petroleum Council conducted a Supplemental Assessment to its 2015 report, Arctic
Potential: Realizing the Promise of U.S. Arctic Oil and Gas Resources. To build upon the deep foundation, broad
participation, and consensus view of the 2015 report, the Council conducted a technical workshop to gather
new information, at the Baker Institute at Rice University, attended by industry, government, and other
stakeholders.

The 2015 study concluded that the technology was available to prudently explore for and develop oil
and gas in the U.S. Arctic while protecting people and the environment. The 2015 study also found that the
physical, ecological, and human environment was well understood after decades of research, and that suf-
ficient information was available to pursue exploration. Despite proven technical and operational capability,
the 2015 study noted that pursuing oil and gas in the U.S. Arctic was hindered by challenging economics, a
regulatory framework taken from southern regions where work could be conducted year-round, and a lack
of public confidence that it could be conducted safely and responsibly. The 2015 report recommended tech-
nology validation and demonstrations to promote improved understanding and public confidence, and that
the results of these demonstrations be used to revise the regulatory framework to make it more consistent
with other Arctic nations.

Since 2015, there has been continued growth in U.S. unconventional oil and natural gas production,
substantial international advancements in Arctic technology and operational experience, and increasing
global concerns of a changing climate. These developments have raised questions about the merits, eco-
nomic viability, and relevance of the U.S. Arctic potential. The 2015 study concluded that the United States
had significant undiscovered offshore oil potential, similar to Russia, and larger than Canada or Norway.
Absent additional exploration activity, the economic viability of this U.S. Arctic potential is not known.
Given the long timelines associated with exploration and development in the U.S. Arctic, pursuing addi-
tional exploration now would enable improved understanding of Arctic potential for possible future devel-
opment to meet the world’s energy needs. Since 2015, other nations have pursued their Arctic potential.
Globally, 47 Arctic exploration wells have been drilled and 5 billion barrels of discoveries announced. Only
two of these wells were drilled in the United States.

This Supplemental Assessment determined that the findings and recommendations of the 2015
report remain valid today. This assessment affirms the shared responsibility of industry and government to
secure and maintain public confidence. The Council underscores the importance of the industry to continue
to operate responsibly, bringing appropriate technology and operating practices to bear and continuously
improving technologies and operations, and of the government and regulators’ independent responsibility
to oversee and verify operators’ plans. In this regard, the Council has developed two additional findings.

New Finding 1: Improvements to Current Arctic Outer Continental Shelf (OCS) Regulations and Their
Implementation Could Enhance Safety, Environmental Stewardship, and Public Confidence. Requiring prescriptive
regulatory solutions leads to compliance rather than disciplined risk management, reduces the operator’s
accountability for risk management, and decreases the incentive for technology improvement. Multiple lay-
ers of requirements, and multiple agencies with conflicting mandates, without coordination across agencies,
have an adverse effect on safety and environmental stewardship.
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New Finding 2: Lease Availability, Lease Terms, and Regulatory Requirements Reduce the Competitiveness of
the Alaska OCS, Compared with Other Opportunities Worldwide. Exploration, development, and production of
oil and gas resources cannot proceed without leasing. The last lease sale in the Beaufort Sea was in 2007 and
in the Chukchi Sea was in 2008. The current 10-year primary lease term for Alaska OCS acreage is inade-
quate for efficient and effective exploration and development, which takes 20 years or more. The restrictions
on drilling season length, unrelated to actual weather, ice conditions, and capability of drilling equipment,
limit productive drilling time and add significant costs. The number of U.S. regulatory agencies and lack of
interagency coordination results in a lengthy and uncertain regulatory process.

Key Recommendations:

e Arctic OCS drilling regulations and their implementation should be performance-based, emphasizing
prevention of loss of well control and oil spills, and use of the effective technologies to improve safety,
environmental performance, and economic viability.

- Prescriptive requirements that hinder effective risk management and add significant cost should be
removed, including restrictions on drilling season length, requirement for the capability to drill a same
season relief well, standby rig, and other requirements as detailed in this report.

- The use of subsea isolation devices and capping stacks, demonstrated since the 2015 report, should be
accepted in place of the requirement for same season relief well capability.

¢ Conflicting regulatory requirements should be harmonized, and timely, integrated review and decision-
making across multiple agencies for permits should be required.

¢ A coordinating body for federal regulations, permitting, and environmental reviews should be estab-
lished.

¢ The 10-year primary lease term should be lengthened based on the limited Arctic working season and
extended timelines for operating in ice environments.

¢ The Department of the Interior should use its existing authority to allow for larger Arctic OCS lease tracts.
e Arctic OCS lease sales should be included in all Five-Year Leasing Programs and held at regular intervals.
® Preapproval to use dispersants and in-situ burning should be granted to facilitate rapid oil spill response.

e Regulatory authorities should grant permits for controlled experimental spill response drills in U.S.
waters.

¢ Government authorities should participate in Joint Industry Projects and continue to participate in oil spill
response exercises, in order to promote knowledge transfer and improve public confidence.

Implementation of these recommendations will improve safety, environmental stewardship, and the
competitiveness of Arctic resources. The attached report, Supplemental Assessment to the 2015 Report, Arctic
Potential: Realizing the Promise of U.S. Arctic Oil and Gas Resources, provides more detail. The Council looks
forward to sharing this with you, the Department of the Interior, your other colleagues, and broader govern-
ment and public audiences.

Respectfully submitted,

Greg L. Armstrong
Chair
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Preface

NATIONAL PETROLEUM COUNCIL
The National Petroleum Council (NPC) is an

organization whose sole purpose is to provide

advice to the federal government. At President
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 gov-
ernment: advising, informing, and recommending
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.

Council members, about 200 in number, 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 coun-
try, and from large and small companies. Members
are also appointed from outside the oil and natural gas
industry, representing related interests 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, security, the economy, and
the environment of an ever-changing world.

STUDY BACKGROUND

On March 27, 2015, the report, Arctic Potential:
Realizing the Promise of U.S. Arctic Oil and Gas

Resources, was approved by the National Petroleum
Council and presented to the Secretary of Energy as
a response to his request for the Council’s advice on
this topic. The 2015 report, which focused on the
U.S. Arctic Outer Continental Shelf (OCS), was the
result of a one-year study conducted by the NPC
Committee on Arctic Research.!

After the release of the 2015 NPC report, the prior
Administration took several actions which damp-
ened opportunities to realize the promise of Arctic
oil and gas resources. These actions included release
of prescriptive regulations for exploratory drilling
in the U.S. Arctic in August 2016 (the Arctic Rule),
and designating the bulk of Arctic offshore waters
as indefinitely off limits to future oil and gas leasing
in December 2016. The current Administration has
taken a different approach. In 2018, in accordance
with Executive Order 13795, entitled “Implement-
ing an America-First Offshore Energy Strategy,”
the Department of the Interior initiated a review of
regulations that currently impact Arctic offshore oil
and gas exploration and development. In light of the
National Petroleum Council’s comprehensive 2015
report, the Administration expressed interest in the
Council’s updated views on U.S. policies relating to
offshore Arctic oil and gas exploration and develop-
ment. Efforts are also underway to develop a new
2019-2022 Five-Year Leasing Program.

STUDY REQUEST AND OBJECTIVES

By letter dated August 29, 2018, Secretary of Energy
Rick Perry, in cooperation with the Department of

1 National Petroleum Council, Arctic Potential: Realizing the Promise
of U.S. Arctic Oil and Gas Resources, 2015. www.npcarcticpotential-
report.org.
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the Interior (DOI), formally requested the National
Petroleum Council to undertake a supplemental
assessment considering recent exploration experi-
ence and technological advancements or other new
insights related to Arctic offshore oil and gas develop-
ment that could inform government decision mak-
ing. In particular, the NPC was asked to provide its
views on whether the nation’s regulatory environ-
ment could be enhanced to improve reliability, safety,
efficiency, and environmental stewardship. Key areas
to be addressed included:

e Regulatory burdens associated with U.S. OCS
development

e Arctic lease terms

e Arctic oil spill response, including recent research
conducted in Norway

e Infrastructure associated with offshore Arctic
development, including onshore linkages.

DOI officials expressed a desire to receive the Coun-
cil’s assessment as soon as practicable.

The objective of this Supplemental Assessment is to
provide the DOE and DOI with the Council’s perspec-
tive on regulatory enhancements and other actions
that support prudent development in the Arctic. The
scope of this Supplemental Assessment focuses on
the four key areas in the Secretary’s request with
an emphasis on what is new in terms of advances in
technology and experience since 2015.

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

STUDY GROUP ORGANIZATION

To respond to the Secretary’s requests, the Coun-
cil reconvened a subset of key groups from the 2015
study, including the Steering Committee, the Coordi-
nating Subcommittee, and the Writing Team.

This Supplemental Assessment was chaired by Dar-
ren W. Woods, Chairman and Chief Executive Officer,
Exxon Mobil Corporation. Mark W. Menezes, Under
Secretary of Energy, and Joseph R. Balash, Assis-
tant Secretary for Lands and Minerals Management,
Department of the Interior, served as Government
Cochairs.

As in the 2015 study, members of the Supplemen-
tal Assessment study group and the technical work-

shop participants were drawn from NPC members’
organizations as well as from other industries, state
and federal agencies, nongovernmental organiza-
tions (NGOs), other public interest groups, consul-
tancies, and academia. Nearly 70 people served on
the reconvened study groups or participated in the
technical workshop. While all have relevant exper-
tise for the study, only about 50% work for oil and
natural gas companies. Appendix B contains rosters
of these study groups as well as participants in the
study’s workshop, and Figure 1 depicts the diversity
of participation in the study process. These efforts
were an integral part of the study, with the goal of
informing and soliciting input from an informed
range of interested parties.

Participants in this Supplemental Assessment con-
tributed in a variety of ways, ranging from work in
all study areas, to involvement on a specific topic, to
reviewing proposed materials, or to participating in
the aforementioned technical workshop. Involve-
ment in these activities should not be construed as
endorsement or agreement with all the statements,
findings, and recommendations in this report. Addi-
tionally, while U.S. government participants provided
significant assistance in the identification and com-
pilation of data and other information, they did not
take positions on the study’s recommendations. As a
federally appointed and chartered advisory commit-
tee, the NPC is solely responsible for the final advice
provided to the Secretary of Energy. However, the
Council believes that the broad and diverse participa-
tion 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 PROCESS AND TIMETABLE

The primary source of information was a techni-
cal workshop with 45 participants hosted by the
Baker Institute at Rice University on October 31 and
November 1, 2018. The workshop consisted of four
panels corresponding to the key study interest areas:

e Exploration drilling experience, and technology
demonstrated, including well control advances

e (il spill prevention and response
e Infrastructure developments

e Regulatory and lease terms.
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Figure 1. Supplemental Assessment — Study Participation Diversity

Workshop participants provided data, insights,
and experiences since 2015 relating to the key study
areas delineated in the Secretary’s study request. The
Coordinating Subcommittee considered the work-
shop output, developed further insights, and updated
the 2015 NPC report’s findings and recommenda-
tions. The learnings from the workshop are reflected
in this Supplemental Assessment.

In preparation for the December 4, 2018 meeting
of the National Petroleum Council, the Writing Team,
Coordinating Subcommittee, and Steering Commit-
tee developed an interim report that was presented
to Council membership for its review and comment.
In January and February 2019, the Writing Team pre-

pared a proposed final Supplemental Assessment for
successive review and modification by the Coordinat-
ing Subcommittee and Steering Committee prior
to submittal to the Council membership for final
approval.

As in the 2015 study, this Supplemental Assess-
ment was conducted in full compliance with all
regulations and laws, including antitrust laws and
provisions and the Federal Advisory Committee Act.
This study did not include evaluations of commod-
ity prices despite the important role these play in
encouraging research and technology investments
and the exploration and development of frontier
resources.
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INTRODUCTION

he U.S. Arctic is home to distinct indigenous
peoples and provides habitat for large numbers

of birds, mammals, and fishes. Some areas of
the Arctic, such as Prudhoe Bay and the central North
Slope of Alaska, have seen decades of economic activ-
ity. Today, there is increasing interest in the Arctic for
tourism, and summer ice reductions provide increas-
ing opportunity for marine traffic. The United States
is believed to have large offshore Arctic oil potential,
similar to Russia and larger than Canada and Norway.
Facilitating additional exploration and development!
in the U.S. Arctic could enhance national, economic,
and energy security, and could benefit the Arctic peo-
ple and the United States as a whole. At the same
time, there is concern about the culture of the Arctic
people and the environment in the face of changing
climate, economic expansion, and increased human
activity.

Internationally, other countries are moving for-
ward with increased Arctic economic expansion. In
Russia, new exploration oil and gas wells are being
drilled in the Kara and Pechora Seas. Lacking the
necessary long-term financing and technology to bol-
ster its energy potential in the Russian Arctic follow-
ing the 2014 imposition of Western sanctions, Russia
turned to China as an alternative funding and tech-
nology source at the same time that China sought
to diversify its shipping routes and energy sources.
The convergence of their Arctic economic interests
has accelerated Russian and Chinese cooperation in
the Arctic, symbolized by the $27 billion Yamal LNG

1 “Development” as an industry term refers to the design and
installation of permanent facilities to produce oil/gas. Development
follows discovery of a commercially viable resource by exploration
activity.

Project, of which 29.9 percent is owned by Chinese
firms. Yamal is the centerpiece of China’s Arctic
infrastructure projects and represents an “anchor”
project designed to establish an initial commercial
presence that will eventually support related invest-
ments.

While China does not have Arctic territory, it is
investing heavily in Arctic research and infrastruc-
ture, and to expand its access to natural resources.
As part of its economic activity across the Arctic, Chi-
nese firms continue to seek out additional economic
opportunities including mineral resources in Green-
land, energy resources in Iceland, a port on Sweden’s
west coast, rail lines linking south-eastern Finland
with central China, mines in northern Canada, and
liquified natural gas (LNG) in Alaska. Chinese Presi-
dent Xi Jinping’s visit to Alaska in April 2017 resulted
in a bilateral agreement to move forward with an
Alaskan LNG project, worth an estimated $43 billion.

The United States has pursued 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 envi-
ronment and the interests and cultures of indige-
nous peoples.”> However, except for plans to award
a contract for the design of a new heavy icebreaker,
the United States government has not substantially
altered its Arctic presence over the past decade.

2 The White House, “Introduction Page 4,” National Strategy for the
Arctic Region, May 2013. https://obamawhitehouse.archives.gov/sites/
default/files/docs/nat_arctic_strategy.pdf.
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Meanwhile, transits through the Bering Strait
have more than doubled over the past decade, and
further increases in maritime traffic are expected,
particularly LNG carriers from the Yamal Penin-
sula to Asian energy markets. Militarily, Russia
has increased its presence in the Arctic by moving
to reopen former Soviet-era military installations,
placing new radar facilities and airfields in its north-
ern territory, and establishing new sea ports along
its northern coastline.>* Countries that invest in
knowledge, technologies, and experience in the Arc-
tic will have an advantage as the region grows in geo-
political importance. U.S. capability to develop and
defend its Arctic interests will be affected by these
developments.

Since the National Petroleum Council issued its
2015 report Arctic Potential: Realizing the Promise
of U.S. Arctic Oil and Gas Resources, there has been
substantial growth in U.S. oil and natural gas pro-
duction, and substantial international activity with
advancements in Arctic technology and operational
experience. At the same time, global alignment on
the need to address human induced climate change
has increased. Satellite data show that over the past
30 years, Alaska Arctic sea ice measured at the end
of the summer melt season has declined by 30%.°
In their 2018 Arctic Report Card, the U.S. National
Oceanic and Atmospheric Administration stated that
“as a result of atmosphere and ocean warming, the
Arctic is no longer returning to the extensively fro-
zen region of recent past decades. In 2018, Arctic sea
ice remained younger, thinner, and covered less area
than in the past.”®

3 Clay Dillow, “Russia and China Vie to Beat the US in the Trillion-
Dollar Race to Control the Arctic,” CNBC, February 6, 2018. https:/
www.cnbc.com/2018/02/06/russia-and-china-battle-us-in-race-to-
control-arctic.html.

4 U.S. Senate Committee on Energy & Natural Resources, “Roundtable
to Discuss the United States’ Overall Role in the Arctic from a
Domestic and International Perspective,” January 24, 2019. https://
www.energy.senate.gov/public/index.cfm/2019/1/roundtable-to-
discuss-the-united-states-overall-role-in-the-arctic-from-a-domestic-
and-international-perspective.

5 National Snow & Ice Data Center, All About Arctic Climatology
and Meteorology, “Climate Change in the Arctic,” website accessed
February 2019. https://nsidc.org/cryosphere/arctic-meteorology/
climate_change.html.

6 National Oceanic and Atmospheric Administration, “Arctic Report
Card Tracks Region’s Environmental Changes: Annual Update
Improves Understanding of Changing Climate, Wildlife Impacts,”
December 11, 2018. https://www.noaa.gov/media-release/arctic-
report-card-tracks-region-s-environmental-changes.

In light of global concerns with a changing cli-
mate and advances in lower carbon energy alterna-
tives, one might ask if any future oil and gas explo-
ration and development is needed at all, including
the U.S. Arctic. The answer is yes. While electri-
fication and a gradual shift to lower-carbon energy
sources are expected to be a significant trend, oil
and natural gas will continue to play a leading role
in the world’s energy mix. According to the Interna-
tional Energy Agency (IEA), global oil demand was
about 95 million barrels per day (MMB/D), and global
natural gas demand was about 363 billion cubic feet
per day (BCF/D) in 2017. In 2040, the IEA’s Sus-
tainable Development Scenario’ projects about 25%
decrease in global oil demand, to about 70 MMB/D,
and about 12% increase in natural gas demand, to
about 405 BCF/D. These projections are based on
increased efficiency and de-carbonization efforts,
including shifts in policy, consumer preferences,
and technology. However, in the IEA’s scenario, sig-
nificant hydrocarbon demand will remain, especially
for aviation, heavy-duty transport and petrochemi-
cals, where substitutes are challenged. In addition,
without investments, the existing supply of oil and
gas will decline, about 7% per year on average. New
investment is needed to offset this decline, and the
U.S. Arctic potential, with an economically viable
discovery, could offset additional decline and help
meet the world’s future energy needs.

Figure 2 further illustrates the magnitude of this
decline, compared with the demand for oil and natu-
ral gas in a 2°C world, as assessed by third parties.?
The average of these scenarios suggest global liquids
demand is projected to decline from 95 MMB/D in
2016 to about 78 MMB/D in 2040, as illustrated in
the left-hand chart. Using the lowest liquids demand
growth rate among the assessed 2°C scenarios, liquids
demand would still be 53 MMB/D in 2040, as seen in
the left-hand chart. However, absent future invest-
ment, world liquids production to meet demand
would be expected to decline from 95 MMB/D to
about 17 MMB/D in 2040. This natural field decline
greatly exceeds the projected decline in global oil
demand even under the lowest 2°C demand scenarios

7 International Energy Agency, World Energy Outlook 2018, IEA, Paris,
2018.

8 ExxonMobil, 2019 FEnergy & Carbon Summary, ExxonMobil
Corporation, Irving, Texas, 2019. Assessed 2°C scenarios based on
EMF27 full technology/450 ppm cases targeting a 2°C pathway.
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Figure 2. New Oil and Gas Supplies Required to Meet Demand in 2°C Scenarios

assessed. Natural gas natural field decline rates are
generally similar to liquids (about 5% per year on
average), as shown in the right-hand chart.

This Supplemental Assessment reviewed the find-
ings in the 2015 report and operational, technology,
and regulatory advances since then. As a result of
this review, this Supplemental Assessment includes
two new findings and additional recommendations.
The new findings are:

1. Improvements to current Arctic OCS regulations
and their implementation could enhance safety,

environmental stewardship, and public confi-
dence.

2. Lease availability, lease terms, and regulatory
requirements reduce the competitiveness of the
Alaska OCS, compared with other opportunities
worldwide.

A key finding of the 2015 report was that the tech-
nology to explore for and develop U.S. offshore Arc-
tic oil and gas was available, but additional research
was recommended to validate technology that had
been used in other areas of the world. Since the 2015
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report, there has been significant, safe, successful
Arctic offshore drilling activity, and continued
progress in technology for well control and oil spill
response in Arctic conditions. This Supplemental
Assessment concludes that, based upon technol-
ogy advancements and demonstrations that have
occurred since the 2015 report, changes should be
made to regulations controlling U.S. Arctic explora-
tion and drilling to enable the use of these and future
technology advances. The recommended changes
would improve safety, environmental stewardship,
and economic viability of the U.S. Arctic potential.

This Supplemental Assessment includes these pri-
mary sections:

e A brief summary of the 2015 report findings, with
particular emphasis on those relevant to this Sup-
plemental Assessment and what has changed

e Additional findings of this Supplemental Assess-
ment

e Recommendations of this Supplemental Assess-
ment.

Additionally, two appendices are included to pro-
vide more detail on the 2015 report. Appendix C con-
tains additional detailed discussion of the seven key
findings of the 2015 report, and what has changed.
Appendix D reprints the recommendations from the
2015 report.

SUMMARY OF THE
2015 REPORT FINDINGS
AND WHAT HAS CHANGED

This section lists the key findings and recommen-
dations from the 2015 report, and briefly discusses
recent advancements in areas most relevant to this
Supplemental Assessment. The 2015 findings remain
valid and, in many cases, have been strengthened by
technology advancements and operational experience
since the 2015 report. A more detailed summary for
all of these findings is included in Appendix C of this
Supplemental Assessment, and the Executive Sum-
mary and full 2015 report are available on the NPC’s
website.’

9 National Petroleum Council, Arctic Potential: Realizing the
Promise of U.S. Arctic Oil and Gas Resources, 2015. www.
npcarcticpotentialreport.org.

The key findings in the 2015 report were:

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
challenges 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.

Discussion of 2015 Report Findings
1, 2, and 5 — Resource Potential, the
Environment, and Economic Viability

In 2015, the NPC found that the U.S. Arctic oil
and gas potential is large and could contribute to
meeting the U.S. and global energy needs. In Find-
ing 5, the NPC found that the economic viability of
U.S. Arctic development is challenged. In Finding 2,
the NPC found that the Arctic environment is gener-
ally well understood with sufficient data available to
support exploration. However, the climate is chang-
ing, and additional data would be useful to support
Arctic development. In light of concerns with cli-
mate change, continued growth in the U.S. Lower
48 states’ unconventional oil and gas production,
and challenging economics, one might ask if the
potential benefits of U.S. Arctic exploration and
development are worth the risk. This question is
best addressed separately for exploration and devel-
opment.

The 2015 report found that sufficient information
was available on the ecological and human environ-
ment to support exploration. Exploration generally
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occurs in the open-water season in the summer
months, using proven technology with no long-term
environmental impacts and positive benefits to the
community. As most of the assessed U.S. Arctic
potential is yet undiscovered and the timeline for
exploration, discovery, appraisal, and development
could be more than 20 years, pursuing additional
exploration now would position the U.S. to realize the
benefits of its Arctic potential if discoveries are made
that warrant further development. As described in
the previous section, new hydrocarbon exploration
and development will be needed to offset decline
in existing fields and meet the world’s demand for
energy. Since 2015, other nations have pursued Arc-
tic exploration drilling and production projects, at a
more rapid pace and to a greater extent than in the
United States.

Following an economically viable discovery, fur-
ther study on the environmental and human impacts
of progressing with development will be required.
Such study would need to consider the specific proj-
ect location and design, its physical, ecological and
human environment, and any proposed mitigation
plans to minimize potential negative impacts and
maximize positive impact. These studies are typically
incorporated into the project specific environmental
and socioeconomic impact assessment and mitiga-
tion plan, which are required as part of securing
regulatory approval to proceed with development.
Public consultation and input, including incorporat-
ing traditional knowledge, is required and is a key
part of this process.

Discussion of 2015 Report Findings 3
and 4 - The Technology to Explore for
and Develop the U.S. Arctic is Field-
Proven

In Finding 3, the NPC noted the long history of
successful oil and gas operations in Arctic conditions,
enabled by technology advances. Globally since 2014,
47 offshore Arctic exploratory wells have been drilled
safely and successfully, in a variety of ice conditions.
Two of these wells were in the United States, and 45
were drilled in Norway, Canada, and Russia. Forty-six
of the 47 wells were drilled using conventional float-
ing drilling rigs adapted for Arctic conditions. One
well was drilled from an ice island. These successful
drilling experiences included extensive well design
and execution planning exercises, and employed con-

tinuously improving ice defense planning and man-
agement systems.

In addition to this offshore exploration activity,
since the 2015 report, the North Slope of Alaska has
seen activity both onshore and in state waters, includ-
ing:

e June 2016 — Armstrong Oil and Gas and Repsol
announce the “Nanushuk Discovery”

e April 2016 — Point Thomson Field brought online
by ExxonMobil

e QOctober 2016 — Caelus discovery at Smith Bay

e January 2017 - ConocoPhillips Alaska, Inc.
announces its “Willow Discovery”

More detail on these activities, globally and in the
state of Alaska, and the enabling technology that
supported them, is described in Appendix C.

In Finding 4, the NPC highlighted the key sur-
face factors — water depth, ice conditions, and the
length of the open-water season. These surface fac-
tors make the Arctic unique, compared with other
oil and gas jurisdictions, and have an impact on the
technology used to explore and develop oil and gas
potential, as illustrated in Figure 3, repeated here
from the 2015 report.'® As illustrated in red, most
of the U.S. Arctic offshore resources are in shal-
low water, less than 100 meters of water depth, and
have an open-water season of two months or more.
Exploration in these conditions can and has been
executed during the summer and shoulder! sea-
sons with existing floating drilling rig technology,
and production can and has been accomplished
using conventional structures resting on the sea-
floor.

The 2015 report did not describe in detail the
subsurface conditions (below the seafloor) for the
U.S. Arctic continental shelf — geology, pressure,
resource depth, and drilling depth. Compared with

10 Note that the Russian Arctic and deepwater areas depicted on this
graphic are currently subject to both U.S. and European Union
Sanctions. Development of such areas in the future would remain
subject to compliance under relevant sanctions in place at the time of
development.

11 On either side of the open-water season, there are periods of summer
ice breakup/melting and fall-to-early-winter freeze-up where some ice
can be present at a drilling location. These periods are referred to as
the “shoulder” seasons, because ice coverage is reduced and the ice is
either receding or newly forming.
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Increasing Complexity to Explore & Dev

Physical Ice Environment and Water Depth
[ Doscription | Examples |

Technology to Explore
& Develop

Typically ice free, any water depth ® South Barents Sea | Exploration & development Snghvit Subsea = Hibernia GBS
® Minor first-year ice intrusions, ® Newfoundland proven
icebergs possib|e (VarlOUS drllllng rgs,
floating solutions, GBS,
subsea tieback)
Any ice conditions, nearshore & ® (Globally, near shore | Exploration & development Spray Ice Island Northstar

shallow water
® <~15m water

(including U.S.
Beaufort and
Chukchi Seas)

proven
(Ice & gravel islands, concrete
& steel structures, extended
reach drilling from onshore)

Open water >~2 months, any water depth | ® Sea of Okhotsk

® Mainly first-year ice, potential for ® Pechora Sea
combination of multi-year ice, icebergs, | ® Labrador Sea
and ice islands ® U.S. Chukchi &

® Water depth determines development Beaufort Seas

concept (greater or less than ~100m is il e S
key)

Exploration proven;
development proven mainly
in <~100m water

Ice management required
<~100m development by GBS
>~100m development by
floating drilling & subsea
tieback

Canmar Drillship = Sakhalin-2 GBS

Open water <~2 months, any water depth | ® Deepwater Beaufort | Exploration & development possible with technology
® Likely to encounter multi-year ice and/ Sea improvements
or icebergs, and in some locationsice | ® Deepwater Northern | Increased ice management capability and possible new technology
islands Russian Arctic Seas
® \Vater depth determines development
concept (greater or less than ~100m is
key)
Limited to no open water ® Northeast Greenland | Technology extensions or new technology required
® Frequent multi-year ice with embedded | ® Deepwater Northern | Floating, robust ice managed solutions
icebergs, and ice islands Russian Arctic Seas | GBS/Subsea technology extensions or new technologies

Difficult to mobilize equipment without open water season

Photos: Snghvit Subsea - Statoil (Even Edland); Hibernia GBS - ExxonMobil; Spray Ice Island - BP — Amoco; Northstar - BP p.l.c.;

Canmar Drillship - R. Pilkington; Sakhalin-2 GBS - Sakhalin Energy.

Figure 3. Exploration and Development in Various Arctic Surface Conditions

other areas such as the deepwater Gulf of Mexico,
the subsurface environment in the formations cur-
rently of interest in the U.S. Arctic is much sim-
pler, and wells can be drilled more quickly, with
fewer casing strings and simpler drilling mud
designs, using existing, proven technology that has
been used for decades. Figure 4 compares the U.S.
Arctic subsurface conditions with the U.S. Gulf
of Mexico. Confirmed by recent exploration data,
targeted Arctic potential reservoirs are shallow
and normally pressured, meaning that subsurface
pressures can be held back by drilling mud only
slightly heavier than the weight of salt water. Dur-
ing development, the risk of a well control event is
extremely low (lower than during exploration), as
the geologic and pressure conditions ahead of the
bit have been already determined by exploration
and appraisal drilling.

Discussion of 2015 Report

Finding 5 - Economics are Challenged
by Infrastructure and the Regulatory
Framework

In Finding 5, the NPC noted that the economic via-
bility of the U.S. Arctic was challenged by its remote-
ness, lack of infrastructure, and a need for updated
regulations to reflect Arctic conditions. Regarding
infrastructure, since the 2015 report, there have
been operational and facility changes to allow con-
tinued operation of the Trans-Alaska Pipeline System
(TAPS) pipeline at lower flow rates as Alaskan North
Slope oil production has declined from its 1988 peak.
Additionally, the National Oceanic and Atmospheric
Administration (NOAA) recently completed a com-
prehensive bathymetric study in the U.S. Arctic, to
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ALASKA OCS
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Source: Shell.
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WELL CONTROL

Figure 4. Comparison of the Subsurface Environment of the U.S. Arctic with
the U.S. Deepwater Gulf of Mexico, for Offshore Exploration Drilling

improve navigation capability. Currently, the U.S.
Army Corps of Engineers is examining the feasibility
of constructing improvements at the Port of Nome,
to increase its capability to serve as a regional hub
for supply of goods. More detail on this and other
infrastructure changes since 2015, globally and in the
United States, are included in Appendix C.

Regarding the need for updated regulations, in 2015,
the NPC identified concerns with the Arctic lease terms
and lease length, which were originally developed for
the offshore areas in the U.S. Lower 48 where opera-
tions can be conducted year-round. The NPC com-
pared the U.S. lease length and framework with other
Arctic nations, as illustrated in Table 1.2 The NPC also

12 Note that Russian Arctic and deepwater resources are currently
subject to both U.S. and European Union Sanctions. Development of
such areas in the future would remain subject to compliance under
relevant sanctions in place at the time of development.

identified the large number of agencies involved in
the U.S. offshore, and the need for improved coordina-
tion to improve certainty. Both of these issues directly
relate to economic competitiveness.

Since 2015, there has been no progress in address-
ing lease terms, and in 2016, the Bureau of Safety and
Environmental Enforcement (BSEE) and the Bureau
of Ocean Energy Management (BOEM) issued the
Arctic Rule,” based largely on Shell’s actual operat-
ing practices at Burger in 2015. In the NPC’s view,
the Arctic Rule is overly prescriptive and presumes
that one set of assumptions, design, and equipment
would universally apply in any given location and at

13 ARule by the Bureau of Safety and Environmental Enforcement and the
Bureau of Ocean Energy Management, effective September 13, 2016,
“Oil and Gas and Sulfur Operations on the Outer Continental Shelf —
Requirements for Exploratory Drilling on the Arctic Outer Continental
Shelf,” 81 FR 46477, commonly called the “Arctic Rule.”

SUPPLEMENTAL ASSESSMENT 11



Lease/License System

Lease/License
Duration

Typical Well Count to
Retain Lease/License*

Canada Exploration Based 1t02 9 years
Greenland Exploration Based 1t02 Up to 16 years
Norway Exploration Based 1to 2 Up to 30 years

Russia Exploration Based 1to2 10 years

United States Development Based 6to 77 10 years

* The number of wells shown is estimated based on 1 to 2 wells needed to establish an exploration discovery.

T The number of wells shown includes exploration and appraisal wells. Based on practices used in the Lower 48, securing a lease
extension beyond the primary term requires a firm commitment to develop requiring multiple appraisal wells, engineering studies, and
funding. One appraisal well per 200 million barrels of recoverable volume, and a field size of 1 billion recoverable barrels was assumed.

Table 1. Lease/License Comparison by Country

any given time. These specific requirements have a
negative impact on the industry’s ability to effectively
manage risks. Some requirements, such as restric-
tions on drilling season length, the requirement for
same season relief well capability and a standby rig,
and other specific logistical requirements, have been
estimated by the American Petroleum Institute (API)
to cost the industry more than 10-20 billion dollars
without a reduction in risk.!* Following its 2015 Arc-
tic drilling activity, Shell paused its U.S. Arctic pro-
gram, due to well results, high logistic and technical
costs, and a challenging and unpredictable U.S. fed-
eral regulatory environment.

The current administration began work to redefine
the U.S. Arctic leasing program and undertake regu-
latory reform efforts, as noted in the text box on key
federal government initiatives relating to Executive
Order 13795, and progress is being made. Regard-
ing coordination, a memorandum of understanding
between BOEM and the state of Alaska, signed in
2015, was also an important step forward, but has
since expired. As highlighted in the 2015 report, state
of Alaska institutions including state government and
borough agencies have an important role in realizing
the promise of U.S. Arctic oil and gas resources.

Given the importance in addressing the regulatory
framework as a necessary step in promoting safe and
environmentally responsible exploration, this Sup-
plemental Assessment has developed two new find-

14 “Hearing to receive testimony on the Well Control Rule and other
regulations related to offshore oil and gas production,” U.S. Senate
Committee on Energy and Natural Resources, Testimony, Erik
Milito, Group Director, Upstream and Industry Operations, American
Petroleum Institute, December 1, 2015.

ings related to the impacts of the current regulatory
framework on safety and environmental stewardship
(New Finding 1), and addressing economic burdens
(New Finding 2). These are discussed in detail in the
next section of this Supplemental Assessment, “Addi-
tional Findings Since the 2015 Report.”

Discussion of 2015 Report Finding 6 -
Public Confidence Needed to Proceed

In 2015, the NPC emphasized the need to secure
and maintain public confidence that Arctic offshore
oil and gas resources will be explored and developed
responsibly. Further, the 2015 report noted that
industry and government have a shared responsibility
to gain and maintain the public trust:

e Industry must operate responsibly, bringing appro-
priate technology and operating practices to bear
and continuously improving technologies and
operations.

e Government must maintain and continuously
improve effective policies and regulations that
support development while ensuring protection of
people and the environment.

e Both industry and government must engage with
local communities.

Since the 2015 report, the industry has safely drilled
47 Arctic exploration wells. By focusing on preven-
tion and risk management, no loss of well control
events have occurred. In fact, since the 2015 report,
globally, offshore, no relief well has been drilled nor
has any capping stack or subsea isolation device been
activated to stop an out-of-control well, because they
have not been needed.

12 ARCTIC POTENTIAL: REALIZING THE PROMISE OF U.S. ARCTIC OIL AND GAS RESOURCES



Key Federal Government Initiatives to Advance Regulatory Reform and
Expedite Environmental Reviews and Authorizations

Executive Order 13795, Implementing an America-First
Offshore Energy Strategy (April 2017)

e Establishes a U.S. policy to encourage energy
exploration and production, including on the
Outer Continental Shelf (OCS), for the benefit
of the American people, while ensuring that any
such activity is safe and environmentally respon-
sible.

e OCS Leasing. Requires the Secretary of the
Interior, in consultation with the Secretary of
Defense, to give full consideration to revising the
schedule of proposed oil and gas lease sales to
include, but not be limited to, annual lease sales,
to the extent permitted by law, in OCS Planning
Areas including the Chukchi Sea, Beaufort Sea
and the Cook Inlet.

- The revised schedule of proposed lease sales
may not hinder lease sales currently sched-
uled as part of the already published 2017-
2022 OCS 0il and Gas Leasing Proposed Final
Program (November 2016).

- Requires the Secretary of the Interior, in coor-
dination with the Secretary of Commerce, to
develop and implement a streamlined permit-
ting approach for privately funded seismic
data research and collection aimed at expe-
ditiously determining the offshore energy
resource potential of the U.S.

e Responsible Planning for Energy Develop-
ment. Requires the Secretary of Commerce,

Community engagement by the industry has con-
tinued, in the 2015 Chukchi Sea exploration pro-
gram, and since then at Liberty, Prudhoe Bay, TAPS,
and others. All have provided jobs, training, and eco-
nomic benefits and have promoted improved engage-
ment and partnership with the community. In a few
examples, the industry and the government part-
nered with the stakeholders to engage in activities
to promote public trust. For example, the Russian
regulatory agencies and community representatives
witnessed the function testing and trial deployment
test of the Kara Sea subsea isolation device in Norwe-
gian waters, prior to regulatory approval of that tech-
nology for use in the 2014 Kara Sea drilling program.

unless expressly required otherwise, to refrain
from designating or expanding any National
Marine Sanctuary under the National Marine
Sanctuaries Act unless the sanctuary designa-
tion or expansion proposal includes a timely,
full accounting from the U.S. Department of
the Interior of any energy or mineral resource
potential within the designated area — includ-
ing offshore energy from wind, oil, natural gas,
methane hydrates.

e Regulatory Reform. Requires the Secretary
of Commerce, in consultation with the Secre-
tary of Defense, the Secretary of the Interior,
and the Secretary of Homeland Security, to
conduct a review of all designations and expan-
sions of National Marine Sanctuaries and Marine
National Monuments within the 10-year period
prior to the date of this order.

e Includes provisions directing the review of exist-
ing and proposed BSEE and BOEM rules on well
control, offshore air quality, and Arctic drilling,
and the expedited consideration of authoriza-
tions pertaining to seismic surveys and marine
mammals.

e In May 2017, the Department of the Interior
issued Secretarial Order 3350 to implement
Executive Order 13795.

Discussion of 2015 Report Finding 7 -
Continued Technology Advancements
to Prevent and Respond to 0il Spills

In Finding 7 of the 2015 report, the NPC noted
the substantial improvements made to technology
and regulations in the area of oil spill prevention and
response since the 2010 Deepwater Horizon incident
in the U.S. Gulf of Mexico (Macondo). The greatest
reduction of environmental risk comes from prevent-
ing any loss of well control. Therefore, industry’s first
focus is on spill prevention. However, the risk of a spill
can never be completely eliminated, so effective oil
spill response capability is also critical. The “bow-tie”

SUPPLEMENTAL ASSESSMENT 13
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diagram in Figure 5, adapted from the 2015 report,
illustrates the spectrum of measures the industry
employs to protect the environment from oil spills
due to loss-of-well-control incidents. On the left-
hand side of the bow-tie are preventative measures
aimed at reducing the risk of an incident. On the
right-hand side are response and recovery measures.

The 2015 report also described the differences in key
technologies deployed by the industry — blowout pre-
venters (BOPs), subsea isolation devices (SSIDs), and
capping stacks, as illustrated in the text box below.
The 2015 report discussed advances in capping stacks
and SSIDs and recommended additional testing to
improve confidence in them.

Advanced Technologies for Prevention of Blowouts
and Major Spills

Photo: Cameron.

Blowout Preventer

Blowout Preventers (BOPs). Blowout preventers
are standard equipment for drilling wells. Blowout
preventers typically have multiple rams designed to
seal around or cut through any drill pipe and cas-
ing strings in the well to prevent or stop flow from
a well if other preventative measures fail. Blowout
preventers are part of the drilling rig’s equipment
and are removed when the well is completed and
the rig departs. Bureau of Safety and Environmen-
tal Enforcement regulations and notice-to-lessees
require frequent testing and maintenance of BOPs.

Subsea Isolation Devices (SSIDs). Subsea isola-
tion devices are essentially self-actuated, remotely
operable blowout preventers installed on the well-
head below the drilling rig’s blowout preventer.
SSIDs have their own independent control system
and do not rely on the drilling rig. The SSID’s
control system and shearing/sealing rams include
enhanced levels of redundancy and capability, and

Photo: Trendsetter Engineering Inc.

Subsea Isolation Device

Photo: Shell.
Capping Stack

provide additional protection in the event that the
drilling risers are damaged, such as in the case in
Macondo. These devices can be located below the
seafloor in an excavated trench, if needed, to pro-
vide protection from deep ice keels in the event
they need to remain in place over the ice season.

Capping Stacks. Subsea well capping operations
were widely publicized during the Macondo inci-
dent in 2010; however, the well capping technique
has been used by industry to shut in surface well
blowouts for many decades. Capping stacks are
designed to mechanically connect to a BOP or well-
head and shut-in and/or contain and divert the flow
from the well until control can be regained. Since
Macondo, capping stacks have become a standard
part of the subsea drilling operations and specially
designed and maintained units are strategically
located near many offshore drilling areas such as
Alaska and the Gulf of Mexico.

SUPPLEMENTAL ASSESSMENT 15



Since 2015, there have been significant technol-
ogy improvements to BOPs. Sealing and pressure
containment capability and the redundancy and
reliability of control systems have increased sub-
stantially. The shearing, sealing, and pressure con-
tainment capabilities of BOPs have been extensively
tested. Capping stacks have also been extensively
tested, witnessed by regulators, and staged at mul-
tiple locations. For the Kara Sea program, an SSID
was built, tested, and installed on the well below
the BOP. The Kara Sea SSID is shown in Figure 6.
The SSID served similarly to a second BOP, but
was intended to be left on the wellhead rather than
removed with the drilling rig if the rig was moved
off the well late in the season. The SSID and cas-
ing were designed for full well shut-in pressure and
the SSID is capable of being actuated remotely. To
mitigate the risk of a late season well control event
continuing over the winter season, the casing design
and SSID together enabled safe full-well shut-in,
eliminating the requirement for a standby rig to
provide the capability to drill a same season relief
well. Based on these advancements since 2015, in
this Supplemental Assessment, the NPC has added

Photo: Shell.
Figure 6. Subsea Isolation Device used for
Drilling in the Kara Sea

SSIDs to the “prevention” side of the bow-tie as
highlighted in red in Figure 5.

Moving to the “response” side of the bow-tie dia-
gram, there have also been significant improvements
to the containment capability and the deployment of
capping stacks, similar to SSID improvements. Cap-
ping stack capabilities have increased, from 250 up
to 350 degrees Fahrenheit temperature and from
10,000 psi to 20,000 psi pressure, with capacity to pro-
cess up to 100,000 barrels of liquid per day and up to
200 million cubic feet of gas per day. Currently, there
are two companies that provide well capping and con-
tainment for the Gulf of Mexico — Marine Well Con-
tainment Company (MWCC) and HWCG (previously
the Helix Well Containment Group). Worldwide, Oil
Spill Response Limited (OSRL) maintains four cap-
ping stacks and other well containment equipment
such as the Offset Installation Equipment for shallow
water capping deployment, at locations in Norway,
Brazil, Singapore, and South Africa. Offshore wells
drilled in Alaska post-Macondo have been required by
regulation to have a capping stack on standby near
the drilling rig. Current global staging of well con-
trol devices is shown in Figure 7.

Regarding mitigation, the Arctic Oil Spill Response
Technology Joint Industry Programme (ART JIP),
which was underway at the time of the 2015 report,
concluded in 2017, confirming and advancing oil
spill response techniques and technologies in Arctic
conditions. The ART JIP was initiated in 2012 as a
collaboration of nine international oil and gas com-
panies: BP, Chevron, ConocoPhillips, Eni, Exxon-
Mobil, North Caspian Operating Company, Shell,
Statoil (now Equinor), and Total. Over the course of
the five-year program, the JIP carried out a series of
advanced research and development projects related
to dispersants, environmental effects, trajectory
modelling, remote sensing, mechanical recovery,
and in-situ burning in the Arctic. Final findings and
conclusions are described in reports available on the
program website.'> Most notably, the ART JIP con-
cluded that dispersants and in-situ burning can be
equally or more effective in Arctic conditions than
in warmer climates. The key outcomes of the Arc-
tic Response Technology JIP are summarized in a
nearby text box.

15 Arctic Response Technology, Oil Spill Preparedness, “About the Arctic
Response Technology JIP,”2018. http://www.arcticresponsetechnology.
org.
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Figure 7. Global Deployment of Well Control Devices

In addition to research and technology advances,
many offshore oil spill response exercises have been
conducted in Norway since 2015. The Norwegian
Clean Seas Association for Operating Companies
(NOFO) and The Norwegian Coastal Administration
have arranged Oil on Water (OOW) exercises for the
past 40 years. NOFO exercises with oil were con-
ducted west of Stavanger in the North Sea in 2016
and 2018. Several trials were performed on various
aspects of oil spill response relevant to the Arctic, and
a key finding was that the Desmi Speed-Sweep Sys-
tem was able to be towed through water at double the
speed of a traditional boom without significant loss of
oil. Another key finding was that herding agents suc-
cessfully thickened free-floating oil slicks, allowing
more efficient burning than untreated free-floating
slicks.

In 2015 and 2017, NOFO worked with the Bar-
ents Sea Exploration Collaboration to execute
large-scale exercises in Arctic conditions. The tests
were not performed with oil, but provided opera-

bility experience with oil spill emergency response
in freezing weather and with marginal ice condi-
tions. In 2015, tests in the sea outside Svalbard
addressed the operability of conventional mechani-
cal oil spill response systems'® in cold conditions
including ice. The capabilities of different remote
sensing systems!” were also tested. All the tested
equipment was successfully deployed, and operated
as expected with somewhat lower efficiency due to
the presence of ice and the cold temperature. In
2017, NOFO performed a large-scale exercise in the
Barents Sea north east of Bjorngya. The equipment
tested included the Desmi Ro-Boom 3200, the MOS
Sweeper and the BV dispersant spray system. All
functioned in moderate ice conditions, but further
winterization would enhance performance in cold
and ice.

16 Norlense 1200 booms and Framo Transrec recovery devices including
a high wax skimmer.

17 Aptomar Securus, Rutter Oil Detection Radar, and Vsat and IRIDIUM
communication systems.
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Key Outcomes of
the Arctic Response Technology JIP

e State of knowledge reports on key oil-in-ice
response topics such as in-situ burning, dis-
persants, remote sensing, and environmental
effects synthesize critical information gained
over more than 40 years.

e The environmental effects database and litera-
ture navigator facilitates the use of Net Environ-
mental Benefit Analysis (NEBA) by reducing the
effort to identify and access the known, relevant
information. This will lead to a better under-
standing of the potential environmental effects
of selecting different response strategies.

e In-Situ Burning: Provides comprehensive sup-
port that technology exists to conduct con-
trolled in-situ burning of oil spilled in a wide
variety of ice conditions. Demonstrated the
use of herding and burning as a new combined
response strategy for both ice-covered and open
water. A combined herder-ignition system
was subsequently prototyped for commercial
deployment.

e Dispersants: Reinforces previous research that
dispersants can work in the Arctic and will,
under certain conditions, be more effective in
the presence of ice than in open water.

The industry continues to pursue new technology
to prevent and respond to a potential oil spill. Some
of this technology and research is performed for all
climates when that technology can be adapted to
both temperate and cold regions. Two promising new
technologies, Polymer Plugs and Seawater Injection,
are currently being investigated to either prevent or
mitigate a well blowout. For more information, see
Appendix C.

ADDITIONAL FINDINGS SINCE
THE 2015 REPORT

Based on operational experience, technology
advancement and deployment, and regulatory
changes since the 2015 report, this Supplemental
Assessment includes two additional Findings.

e Remote Sensing: Provides a new understand-
ing of relative sensor capabilities, strengths, and
weaknesses under a range of oil and ice condi-
tions, using a range of different sensors above
and below the ice.

e Environmental Effects: Extends the available
science base on oil spill impacts in an Arc-
tic environment to support NEBA. Provides a
searchable database that references over 1,000
papers.

e Trajectory Modeling: Improves the predictive
capability of existing trajectory models that will
provide more accurate predictions of oiled ice
movements in a range of ice conditions.

e The JIP results inform the public on many impor-
tant topics involved in any discussion of Arctic
oil spill response. This transfer of information
is supported by public availability of reports and
online access to all of the material produced by
the JIP including state-of the-art technology
reviews, technical reports, peer-reviewed papers,
videos, and graphics.

¢ The rigorous scientific process followed by the
JIP should provide greater levels of confidence
in Arctic oil spill response capabilities.

New Finding 1 - Improvements to
Current Arctic OCS Regulations and
Their Implementation Could Enhance
Safety, Environmental Stewardship,
and Public Confidence

Conducting exploration drilling safely, while pro-
tecting personnel, wildlife, the environment, and
minimizing the impact on Arctic residents, is the pri-
mary objective of every operator and every regulator.
These objectives influence the operators’ and regula-
tors’ activities in all phases of well design and plan-
ning, contingency preparation for unforeseen events,
and execution of actual drilling operations in the
field. Throughout these phases, the operator, regula-
tor, and other stakeholders align on appropriate risk
management, priorities, and tradeoffs.
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Requiring Specific Solutions Leads to
Compliance Rather Than Disciplined

Risk Management, Decreases the Operator’s
Accountability for Effective Risk Management,
and Decreases the Incentive for Technology
Improvement

When drilling in any environment, some prescrip-
tive requirements are appropriate. Examples include
the requirements for design and performance testing
of blowout preventers, which have driven consistency
and safety improvements across the industry. How-
ever, when compliance gets in the way of appropriate
risk management, reevaluation is required. Overly
prescriptive requirements at their worst can lead
operators to ask “what do I need to do to get my per-
mit approved?” and the regulators to ask “what do
the regulations say?” These questions are concern-
ing, because of the focus on the requirements rather
than how to mitigate risks to acceptable levels. Pre-
scriptive regulations can also discourage innovation
and technology development. Performance-based
requirements, in contrast, emphasize company
accountability in planning and executing operations
safely, using appropriate technology, based on the
unique characteristics of the project under consider-
ation. Some unique aspects of the Arctic that warrant
specific attention are designs and execution plans to
address the risks associated with cold temperatures,
ice, logistics, the short operating season, and the
environment.

As an example of a prescriptive requirement that
leads to ineffective risk management, the require-
ment for the capability to drill a same season relief
well to mitigate the risk of a late season well control
event continuing over the winter season is outdated.
It may have been an appropriate requirement in the
1980s, but now that SSIDs and capping stacks are
designed, tested, and proven at full well shut-in tem-
peratures and pressures, they are a superior solution.
An SSID or a capping stack could stop the flow of oil
and allow intervention through the original borehole
long before a relief well could be completed. If a relief
well were to be used, the entire time a relief well is
being drilled, oil could be spilling to the environment.
SSIDs and capping stacks are therefore superior solu-
tions, yet the 2016 Arctic Rule mandates capability
for a same season relief well.

In contrast, Norway’s experience with predomi-
nantly performance-based regulations is outlined

in the text box on the Norwegian Experience. Nor-
way’s performance-based system stands in marked
contrast to the early years of Norway’s petroleum
industry, when the regulatory regime was based
on specific requirements, checks, inspections and
detailed orders, similar to U.S. requirements today.
Over time, regulators saw that the initial system
had major weaknesses, both in terms of reducing
accountability of the operator for safe design and
execution, and restricting innovation and technol-
ogy development and adoption.

Norway’s regulatory system includes both perfor-
mance-based regulations and guidelines. Regula-
tions describe performance standards that operators
must meet, and guidelines describe potential meth-
ods that the operators may use to meet the perfor-
mance standard. Guidelines are provided to avoid
misunderstandings about what it takes to fulfill the
regulations, and often refer to recognized Norwe-
gian and international industry standards. Opera-
tors are expected to comply with regulations and
may propose solutions better than the guidelines if
such solutions exist. Amendments are frequently
made to Norway’s health, safety, and environment
regulations, by way of annual updates for new inno-
vative solutions and to ensure that they are tailored
to the challenges currently facing the industry.
These regular updates have the benefit that the sys-
tem improves on lessons learned through execu-
tion. In Norway, the industry and the regulator
work together to promote safety and improve public
confidence.

Multiple Layers of “Protection” and Overly
Prescriptive Requirements Can Increase
Overall Risk

In the unlikely event of a well control incident,
the primary focus of operators and regulators
should be firstly on personnel safety, and secondly
on source control. Vessels and equipment that are
positioned in theater “just in case” they are needed
to minimize environmental impact, can actually
impede personnel safety and source control objec-
tives, because they distract operations personnel,
add congestion, and can impede surface access to
the well location.

Figure 8 compares the vessel fleets used by Rus-
sia, the United States, and Norway in Arctic explora-
tion drilling campaigns conducted since the 2015
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Performance-Based Oil and Gas Regulation — Norwegian Experience

The Norwegian Continental Shelf extends from the
UK North Sea border up to the Barents Sea around
Svalbard. The Barents Sea South has been open for
petroleum activity since the 1980s. The most impor-
tant instruments governing petroleum activities
on the Norwegian Continental Shelf are Integrated
Management Plans and Norwegian regulations for
petroleum activities.

Integrated Managements Plans are developed for:
(1) North Sea and Skagerrak, (2) Norwegian Sea, and
(3) Barents Sea and Lofoten Region. The plans set out
open areas for licensing, the socio-economic assess-
ment basis for licensing, and contain some area-based
constraints for petroleum activities in particularly
valuable and vulnerable areas or time periods.

Norwegian regulations do not differentiate
between areas on the Norwegian Continental Shelf.
For regulation of specific petroleum activities, such
as single exploration wells in the Barents Sea, the
requirements are risk based.

The Petroleum Act provides the general legal basis
and health/safety/environmental (HSE) framework
for petroleum activities on the Norwegian Continen-
tal Shelf. The key regulatory provisions for HSE in
the petroleum sector are found in five sets of regu-
lations. The framework regulations specify basic
safety requirements for organizing and executing
petroleum activities. Additional provisions appear
in the management, activities, facilities, and tech-
nical and operational regulations. The framework
regulations are established by royal decree, while the
Petroleum Safety Authority is responsible for creat-
ing the other four sets and for coordinating the work
of other agencies in their enforcement. Regulations
are enforced jointly by the Petroleum Safety Author-
ity Nor-way, the Norwegian Environment Agency,
and the health authorities, within their respective
areas of authority.

Norway’s petroleum regulations are largely based
on performance requirements, which specify the
level of safety that must be met but not how this is
to be done. This gives companies freedom to decide
how to achieve the required level of safety based on
the specific environmental and meteorological condi-
tions in the exact area and the exact period of time for
which the activity is planned. This avoids the poten-
tial for technical advances to outstrip the regulatory
framework and a need for constant regulatory revi-

sions to keep pace with new solutions. At the same
time, the performance requirements emphasize com-
pany responsibility in planning and executing opera-
tions in order to meet the safety targets.

Guidelines are provided to avoid misunderstand-
ings about what it takes to fulfill the regulations, and
often refer to recognized Norwegian and interna-
tional industry standards.* A regulatory requirement
is considered to be fulfilled when a recommended
solution of this kind has been adopted. However,
guidelines are not mandatory; it is possible to choose
an alternative approach providing the company can
show requirements are met as well or better than the
guideline.

Authorities

The Ministry of Petroleum and Energy (MPE):
Authority to ensure good resource management
through opening of new areas for petroleum activi-
ties, award of new production licenses, approval for
development and operating plans for fields, pipelines
and other facilities, decommissioning.

Norwegian Petroleum Directorate (NPD): The
technical branch of the Ministry of Petroleum and
Energy.

Petroleum Safety Authority Norway (PSA):
Authority for safety, occupational health, and preven-
tion of accidents that can lead to spills. Responsible
for cross-agency coordination and reports to the Min-
istry of Labour and Social Affairs.

Norwegian Environment Agency (NEA): Authority
for the external environment, regulation of opera-
tional discharges to sea, air and subsoil, emergency
preparedness requirements. Reports to Ministry of
Climate and Environment.

Norwegian Coastal Administration (NCA): Author-
ity for supervising operators’ spill cleanup activities.
Can issue permits for chemicals dispersants during
the operation. Responsible for governmental pre-
paredness against acute pollution, and has nation-
wide administrative authority in the case of incidents.
Reports to Ministry of Transport and Communica-
tions.

* Petroleum Safety Authority Norway, “Safety and Responsibility:
Understanding the Norwegian Regime,” Stavanger, Norway,
December 15, 2017.
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Figure 8. Arctic Drilling Fleet Requirements in Recent
Arctic Exploration Drilling Campaigns

report. The larger number of vessels for the U.S.
poses additional risk and can complicate incident
response. It is instructive to compare the number
of vessels for the U.S. with Norway, given the similar
distances from staging areas and associated vessel
requirements for crew change, medical facilities,
etc. As noted in Figure 8, compared with Norway,
the U.S. required double the number of rigs and over
double the number of support vessels.

Additional vessel requirements in the U.S. are
driven by current regulatory requirements, includ-
ing relief well standby, spill containment standby,
and compliance with zero-discharge requirements.
A zero-discharge requirement is particularly bur-
densome, and is a good example of “protection”
that can increase overall risk. Collecting snow that
falls on a drilling rig and support vessels, melt-
ing it, transferring it to transport vessels for car-
riage through the Bering Strait for disposal greatly
increases activity, vessel traffic, and miles traveled,
which increases overall risk for questionable envi-
ronmental benefit.

Multiple Agencies with Conflicting Mandates
and Overlapping Requirements, Absent a
Coordinating Agency to Manage Tradeoffs,
Hinder Effective Risk Management

Table 2 summarizes substantive permit require-
ments and associated regulating agencies for recent
Arctic exploration drilling in the United States, Nor-
way, and Russia. As noted in the table, there are a
large number of agencies in the U.S. and Russia.
Using performance-based standards as described
earlier, Norway stands out as having fewer agencies
for similar activities. All three countries use desig-
nated agencies with specialized skills for effective
and differentiated oversight in specific areas such as
safety, air emissions, and wildlife. Comparing the
U.S. with both Norway and Russia, the U.S. is notable
in that there is little coordination across the agen-
cies. For the U.S., the large number of agencies,
and lack of mechanism or expectation to coordinate
across those agencies results in an unpredictable
and ineffective regulatory framework, the inability
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United States

e Exploration Plan

¢ |ntegrated Operations Plan
¢ Qil Spill Response Plan

® Application for Permit to Drill

e | etter of Authorization for Level B Take of
Polar Bears and Walrus

e Bear and Walrus Management Plan

® |ncidental Harassment Authorization for
Level B Take of Whales and Seals

* National Pollutant Discharge Elimination
System (NPDES) Permit

e U.S. Coast Guard Vessel Inspections
¢ National Construction Permit
¢ North Slope Borough Shoreline Permits

e Bureau of Ocean Energy Management

e Bureau of Safety and Environmental
Enforcement

e U.S. Fish and Wildlife Service

e National Oceanic and Atmospheric
Administration

¢ National Marine Fisheries Service
* Environmental Protection Agency
e U.S. Coast Guard

e U.S. Army Corps of Engineers

* North Slope Borough Municipality
¢ North Slope Borough Assembly

¢ North Slope Borough Planning
Department

¢ North Slope Borough Wildlife
Department

e Other Alaska state agencies

e Application for Consent (PSA)
® Application for registration number(s)

e Petroleum Safety Authority (PSA)
* Norwegian Petroleum Directorate (NPD)

Norway (NPD) e Norwegian Environment Agency (NEA)
* Permit for drilling exploration well (NPD)  Norwegian Radiation Protection Authority
e Application for discharge permit (NEA) e Norwegian Coastal Administration
e State Environmental Expert Review e Federal Environmental, Industrial,
e State Expert Review and Nuclear Supervision Service
e Construction Permit (RTN’ REEHEBITER ) '
® MChS (Ministry of Emergency Situations) : I?/(I;a/;nvDoespeaxrtrgsir;tao;cS ,t?elzjtsesllijpertlse
Oil Spill Response Drill approval g P o
e FSB (Federal Security Service) Access for © EmeEEEmey Cemtl Wi
non-Russian nationals e State Marine Pollution Control and
e Boarder Guard / Customs Checkpoint SR AT e
e Shorebase Security Plan (ISPS,
Russia International Ship and Port facility Security

code)
® Hazardous Material Handling Certification
¢ |ndustrial Safety Expert Review of Rig
e Regulator (RTN) License to Operate Rig

e Regulator (RTN) acceptance of Enhanced
Subsea Shut-in Device

* Northern Sea Route Authority permit

® Transport of Hazardous Material License
(RTN)

Table 2. Regulatory Requirements and Associated Agencies for Offshore Drilling for Three Arctic Nations
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to effectively balance priorities, and potentially poor
risk management.

As a specific example of poor risk management
due to conflicting requirements and lack of align-
ment on priorities, consider the permit restrictions
issued in the 2015 Arctic exploration program on
breaking up ice (due to potential wildlife impacts),
but in some cases, ice can threaten vessels and the
safety of personnel. Similarly, concerns about wild-
life have restricted approval to fly helicopters even in
favorable weather, which could inhibit crew changes
and response to a safety or environmental incident.
During the 2012 Chukchi Sea exploration program,
the U.S. Environmental Protection Agency (EPA) set
excessive air emission restrictions. Congress, rec-
ognizing EPA’s inability to issue workable OCS air
emission permits and to create consistency in the
offshore, transferred authority of air quality from the
EPA to BOEM. Finally, BSEE’s authority for spill con-
tainment exercises and their frequency impacted the
operator’s focus on safe operation for no incremen-
tal benefit. BSEE’s authority to direct an operator to
deploy spill containment equipment may also overlap
the U.S. Coast Guard’s authority as the Federal On-
Scene Coordinator.

Even within a single agency, there are examples of
conflicting regulations. In 2016, BSEE finalized new
drilling rules for all OCS areas, including the Arctic
OCS. These new rules focus on BOP and Well Con-
trol Rules (commonly called the WCR). This WCR
was proposed for revision in 2018 and revisions are
currently under review; however, similar action has
not been initiated regarding the Arctic Rule. The pro-
posed revisions to the WCR alter the current regula-
tions in content and structure, and overlap in numer-
ous areas with the Arctic Rule.

An Effective Collaboration Between the
Regulatory Agencies and the Industry can Help
Secure and Maintain Public Confidence that
Exploration can be Safely Pursued, with Care
for the Environment

In addition to coordination across regulatory agen-
cies, collaboration between the industry, technical
societies, and regulatory agencies can improve safety
and risk management. Norway’s regulatory regime,
which includes regulations (required performance
standards) and guidelines, was previously described.
The Norwegian Petroleum Safety Authority has a role

to work with the industry and the technical societies
to incorporate innovations into the regulations and
guidelines. The Norwegian Regulatory Forum pro-
vides a key arena for this work. Primary responsibil-
ity for developing industry standards rests with the
petroleum sector itself. The robustness of these stan-
dards depends on operators collaborating to come
up with the best solutions. The Norway Petroleum
Safety Authority has observers on a number of stan-
dards committees, and incorporates their learnings
and new standards into the regulations and guide-
lines as appropriate. In this manner, the Norwegian
regulators and the industry partner to improve safety
and environmental performance, promote innova-
tion, and maintain public confidence.

In the United States, the Department of the Interior,
through BSEE, similarly incorporates API standards
into the regulations, and since the 2010 Macondo
incident, has incorporated many standards into its
regulatory program for both the U.S. Lower 48 and
the Arctic. These include, for example, deepwater
operations, Safety and Environmental Management
Systems, cementing, cranes, and safety valves. The
key difference between the U.S. practice and Norway
described above is the minimal involvement of BSEE
and other agencies in the work of the standards com-
mittees. This results in a sequential process that can
be quite lengthy, often taking 2 years or more:

e Industry standards groups meet to develop and
improve standards.

e BSEE/BOEM separately perform a detailed review
to determine if they agree in full or in part with
the standard, and updates their regulatory require-
ments based on the latest experience.

e The updated documents are referenced as part
of the proposed rules in the Federal Register for
review by the public as a Notice of Proposed Rule-
making (NPRM), and BSEE/BOEM consult with
the standards organizations, as required under the
National Technology Transfer and Advancement Act
(Pub. L.104-113).

e Comments received are reviewed and accepted or
rejected by BSEE/BOEM.

e The final rule is posted on the Federal Register.

Prior to the 2010 Macondo incident, the Miner-
als Management Service (now BSEE and BOEM)
and other agencies commonly participated as
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independent observers in API committees. While the
NPC recognizes and supports the need for regulating
agencies to remain independent, the NPC believes
that independence can still be maintained while key
agencies observe and attend the workings of the stan-
dards committees. This would facilitate technology
and knowledge transfer between the industry and
the regulating agency. For the regulating agencies,
this collaboration results in better understanding of
risk management options available to the operator
and the latest operational experience and technology
improvements, which better enables the agencies to
discharge their role. The industry standards com-
mittees also gain understanding of the issues that are
important to the regulators. This approach, similar
to Norway, would result in a more efficient and more
current regulatory framework.

New Finding 2 - Lease Availability,
Lease Terms, and Regulatory
Requirements Reduce the
Competitiveness of the Alaska OCS,
Compared with Other Opportunities
Worldwide

Finding 5 of the 2015 report, summarized briefly
earlier and more comprehensively in Appendix C,
discusses the importance of lease terms and regu-
latory conditions to the competitiveness of U.S.
Arctic opportunities. Since the 2015 report, there
have been no lease sales in the U.S. Arctic OCS. The
recommendations from the 2015 report, to conduct
additional study comparing U.S. lease terms with
operational requirements and practices from other
jurisdictions and to use the results of this study to
update U.S. lease terms, have not been implemented.
The Arctic Rule, governing exploration drilling in
the Arctic OCS, was released in 2016. It was meant
to establish requirements for safe and responsible
operations, largely based on the 2015 offshore Alaska
drilling experience. It is the view of the NPC that the
Arctic Rule is overly prescriptive and unduly burdens
oil and gas activity, without clear benefits for safety
or environmental stewardship.

Lease Availability — Beaufort and Chukchi
Lease Sales

Continued exploration for and production of oil
and gas resources cannot proceed without leasing the
resource areas. The Beaufort Sea and Chukchi Sea

Planning Areas have not had lease sales since 2007
and 2008, respectively. In 2012, the Five-Year Lease
Sale Program included a Beaufort Sea Lease Sale,
scheduled for 2017, and in the Chukchi Sea, sched-
uled for 2016. Both of these were cancelled in Octo-
ber 2015. The Department of the Interior (DOI) did
not include the Chukchi Sea and Beaufort Sea Plan-
ning Areas in the Five-Year National OCS Leasing
Program published in 2017 covering planned lease
sales until 2022. As a result of these cancellations and
withdrawals, the Beaufort Sea and Chukchi Sea Plan-
ning Areas have not had lease sales in over a decade.
During that same time, the state of Alaska has held
frequent and successful lease sales in state waters
in the nearshore Beaufort Sea, leading to the drill-
ing activity and discoveries noted in the discussion of
2015 Report Findings 3 and 4 above.

In light of energy security considerations and to
position the U.S. as a global leader in the safe and com-
petitive development of offshore energy resources,
DOI was directed to redefine and expand the 2017
Five-Year National OCS Leasing Program. BOEM
has initiated a multi-year process to establish a 2019
Five-Year National OCS Leasing Program. A draft of
this program, which includes six lease sales in the
Beaufort and Chukchi Seas as shown in Figure 9, was
issued in January 2018. It includes areas previously
set aside for whaling, including the 25 Mile Chuk-
chi Sea Buffer (for all animals), the Barrow Whaling
Area, and Kaktovik Whaling Area. These areas have
been excluded since 1997, stemming from commit-
ments by DOI to Alaska natives to protect subsistence
activities. Alaska native organizations are collaborat-
ing with the Department of the Interior, to consider
how to effectively balance subsistence activities with
the potential socioeconomic and community benefits
associated with exploration for oil and gas.

The draft 2019 Five-Year National OCS Leasing Pro-
gram that was released in January 2019 is undergo-
ing environmental review and public comment. DOI
anticipates publishing the final 2019 leasing program
later this year. The original 2017 Five-Year National
OCS Program will continue to be implemented until
the new Program is approved.

Lease Terms — Lease Length

Finding 5 of the 2015 report discussed the need for
leases longer than 10 years for the U.S. Arctic. The
need for longer leases remains a critical issue today.
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2019-2024 Outer Continental Shelf Oil and Gas

Leasing Draft Proposed Program Areas Chukchi
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Draft Proposed Program Area gggi ggg;
Presidential Withdrawal Area
Hope Basin
2023 \
Norton Basin g
2023 c >
™~ w2
(M)
St. Matthew- Cook
Aleutian Basin Navarin Hall I:IZt
2023 Basin 2023
2021
™~ 2023 20
St. George | North Gulf of
. Basin Aleuti Alaska
Bowers Basin eutian
o3 2023 Basin 2023
Kodiak
2023
Aleutian Arc Shumagin
2023 2023

Source: Bureau of Ocean Energy Management.

Note: The maritime boundaries and limits shown hereon,
as well as the divisions between planning areas, are for
initial planning purposes only and do not necessarily
reflect the full extent of U.S. sovereign rights under
international and domestic law.

Figure 9. Draft Proposal on OCS Lease Sales for 2019-2024

The Outer Continental Shelf Lands Act limits the
primary term of any OCS lease to a maximum of
10 calendar years. This limit comes from other off-
shore areas in the U.S., where operators have access
to the leases all year-round. In contrast, exploratory
access in the U.S. Arctic offshore is limited to 3-4
months per year by ice. As a result, the exploratory
phase of an Arctic project would take three to four
times longer in calendar years to account for those
periods when operators cannot conduct exploration
due to the presence of ice. A 10-year lease in the U.S.
Arctic equates to about 3 to 4 years of working time,
compared with the equivalent 10 years working time
in the Gulf of Mexico.

Figure 10, reprinted from the 2015 report, com-
pares the length of exploration and development
phases for various areas, in the U.S. and globally, and
the current 10-year lease limit is highlighted with
the red line. Contrast the 14-year exploratory phase
for a generic Alaskan OCS project with 3-4 years for

the U.S. Gulf of Mexico Atlantis and Mars projects.
As further evidence that the lease length is insuffi-
cient, Arctic operators routinely require extensions
for exploration programs and development projects.
Extensions have been requested to address judicial
challenges and permitting delays, and often cite the
narrow drilling season as a challenge to Arctic OCS
exploration. Clearly, a 10-year lease term is inade-
quate for Alaskan OCS exploration and development.

Other Arctic countries address longer timelines
required for exploring in Arctic frontier areas in two
primary ways: (1) longer lease lengths and (2) focus-
ing initial lease requirements on exploration require-
ments. Canada offers an exploration license with a
9-year term that can be extended if an operator is
diligently pursuing drilling. In Canada, if a discov-
ery is made, the area of the exploration lease can be
converted to a “significant discovery license” which
can be held by the operator to enable the time to
advance additional appraisal drilling and investments
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Figure 10. Comparison of Typical Arctic and Actual non-Arctic Project Timelines

in infrastructure prior to committing to develop-
ment. Norway similarly provides for an initial explo-
ration license of 4 to 6 years that can be extended up
to 10 years with commitment to a work program that
is advancing subsurface understanding and that may
ultimately lead to a future commitment to develop.
Table 1 in the previous discussion of 2015 Report
Finding 5 compares various countries’ lease terms.

The U.S. OCS lease system, in contrast, covers the
exploration, development, and operating phases. U.S.
leases have a primary and secondary term. During the
primary term, only the payment of rentals is required
to maintain a lease; there is no drilling commitment
or work program requirement. At the end of the pri-
mary term, the lessee must be drilling a well, hold a
suspension of production, suspension of operations,
or be producing oil and/or natural gas to hold their
lease. As long as an OCS lease is producing in paying
quantities it can be maintained.

The advantage of the Canadian and Norwegian leas-
ing approach is that operators are able to prudently
explore and appraise their leases with certainty that if

they discover something, they will have the opportu-
nity to develop it.

Lease Length — Extension Issued for Leases
Transferred to AEX

ASRC Exploration, LLC (AEX) assumed ownership
of 21 Beaufort Sea leases in January 2017; the major-
ity of these leases were due to expire in July 2017.
AEX ownership of the leases is the first time an Alaska
native corporation has directly owned federal offshore
leases. AEX is a subsidiary of Arctic Slope Regional
Corporation, the Alaska native corporation for the
Arctic North Slope. Its shareholders are the Ifiupiat
people who live and subsist throughout the Arctic
North Slope.

In April 2018, DOI granted ASRC Exploration, LLC
a five-year suspension of operation extension (SOO)
for 21 OCS leases which were due to expire in July
of 2017. This was the first time in recent history an
extension longer than one year has been granted, and
the first time a SOO was granted to conduct addi-
tional environmental analysis. While this SOO could
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be considered an improvement in dealing with a spe-
cific short lease term issue, to improve the competi-
tiveness of U.S. Arctic OCS resources, the granting of
lease extensions should be a common lease adminis-
trative practice and not an infrequent anomaly.

Lease Terms — Lease Size

The Outer Continental Shelf Lands Act!® lim-
its lease tract sizes to no more than 5,760 acres
(9 square miles), unless the Secretary finds that
a larger area is necessary to comprise a reasonable
economic production unit. An offshore federal tract
is usually configured in the form of a square with
equal sides, and a 5,760-acre tract has sides of three
miles each. Because the tract system is not designed
around the subsurface geology, it is very common for
prospective accumulations of oil and/or natural gas
resources to underlie more than one tract, and some
targets are significantly larger than 5,760 acres. In
other jurisdictions with limited subsurface data and
infrastructure, lease sizes are typically larger to pro-
vide sufficient incentive to overcome comparatively
higher geologic risks, higher drilling costs, and more
challenging economics. As an example, in the Gulf of
Mexico, the Mexican government offered leases up to
450,000 acres in size.

The Secretary of Interior has the authority to offer
larger lease tracts as “necessary to comprise a reason-
able economic production unit.” The Secretary could
exercise this authority to increase the lease size in the
U.S. Arctic, compared to the offshore blocks in the
U.S. Lower 48.

Regulatory Development: Arctic Rule
Issued in 2016

The “Oil and Gas and Sulfur Operations on the
Outer Continental Shelf Requirements for Explor-
atory Drilling on the Arctic Outer Continental Shelf
81 FR 46477,” commonly called the Arctic Rule, was
issued jointly by the BOEM and BSEE in July 2016.
While the NPC’s 2015 report identified that Arctic-
specific drilling regulations were needed, the 2016
Arctic Rule as issued did not consider the NPC’s rec-
ommendations in the 2015 report. During promul-
gation of the Arctic Rule, stakeholders across sectors
raised concern that the rule would be too prescrip-

18 43 U.S. Code § 1337, “Leases, easements, and rights-of-way on the
Outer Continental Shelf.”

tive and not environmentally justifiable, thus unduly
burdening Arctic OCS exploration and development
without clear environmental benefit. Since promul-
gation of the Arctic Rule, there has been no explora-
tion activity in the Arctic OCS. Drilling activity has
continued in other jurisdictions, including in Alaska
state waters, despite changing crude oil prices.

The impact of these prescribed requirements on
safety and risk management was discussed in detail
in the above section on New Finding 1. This section
focuses on the economic burdens associated with the
Arctic Rule. BSEE and BOEM estimated the cost of
the Arctic Rule to the industry of about $2 billion
over 10 years.” The API and others have challenged
this assessment, stating that the cost to the industry
for the Arctic Rule is approximately $10-20 billion.?
The BSEE and BOEM assessment differs substantially
from API’s assessed cost of the same season relief well
requirement and also did not consider the impacts
of shortening the effective drilling season (driven
primarily by a same season relief well requirement)
and imposing specific design, logistics, and operating
requirements.

The prescriptive requirements in the Arctic Rule
are largely based on the actual practices employed
during the 2015 Arctic exploration drilling experi-
ence. For example, the Arctic Rule contemplates the
use of floating drilling rigs, and many of the require-
ments are not appropriate for extended reach drilling
from a permanent drill site, such as used by Caelus in
its 2016 Tulimaniq discovery in Alaskan state waters,
and by ENI and its partners in their Nikaitchugq
prospect, currently drilling. As another example,
all operators are required to have and to be able to
deploy onsite within 7 days a cap and flow system
and an Arctic Containment System, or containment
dome. The containment system would not be useful
for operators that utilize a jack-up rig in their explo-
ration programs and may not be deployable in many
shallow ocean conditions common in the Beaufort
and Chukchi Seas.

19 Bureau of Safety and Environmental Enforcement, “Fact Sheet -
Arctic Drilling Rule,” Press Release July 7, 2016. https://www.bsee.
gov/guidance-and-regulations/regulations/arctic-rule.

20 “Hearing to receive testimony on the Well Control Rule and other
regulations related to offshore oil and gas production,” U.S. Senate
Committee on Energy and Natural Resources, Testimony, Erik
Milito, Group Director, Upstream and Industry Operations, American
Petroleum Institute, December 1, 2015.
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The prescribed one-size-fits-all approach to Arc-
tic exploration within the Arctic Rule eliminates the
flexibility both by the operator and the agencies to
design, operate, and govern Arctic OCS exploration
programs taking into consideration subsurface geo-
logical targets, emerging technology, advancements
in spill prevention and control, and changing envi-
ronmental conditions. The specific requirements in
the rule that have the largest impact on competitive-
ness are:

e Limitations on the Drilling Season. The explora-
tion drilling season in the Arctic OCS is naturally
abbreviated by the presence of seasonal ice for
the majority of the year. Operators already have
a narrow window in which to conduct operations,
compared to southern regions where work occurs
year-round, as discussed above. Further exacerbat-
ing this problem, the drilling season has been lim-
ited by specific dates written into the Arctic Rule
and other regulations. For example, operators
are unable to pass through the Bering Strait until
after July 1st, according to the U.S. Fish & Wildlife
“Incidental Take Regulations” for Pacific walrus.
In addition, the National Marine Fisheries Service
in 2015, implemented the same restrictive dates
in the “Incidental Harassment Authorizations” for
whales and ice seals. The current drilling season
length is specified in the regulations by date, and is
unrelated to actual site conditions. It unnecessar-
ily shortens an already short season and increases
the cost substantially, by requiring work in multi-
ple seasons that could be done in a single season. It
also discourages use of proven technology to safely
extend the drilling season.

e Same Season Relief Well (SSRW) Capability, and
45 day “Hydrocarbon Blackout.” The useful drill-
ing period is further shortened by the Arctic Rule’s
requirement that an operator have the capability to
drill a relief well within the same drilling season,
and the “hydrocarbon blackout,” which restricts
drilling into the hydrocarbon bearing zone 45 days
prior to November 1, the historical seasonal ice
encroachment. As discussed in 2015 Report Find-
ing 7 above, technologies have advanced to offer
superior protection with shorter implementation
times than a relief well, such as subsea isolation
devices and capping stacks. However, the language
in the Arctic Rule requires an operator have the
capability to “permanently plug and abandon” a
well in the same season. The ability to plug and

abandon a well can only be achieved by a drilling
rig, thus the agency restricts application of supe-
rior technology by defining the equipment an oper-
ator would use if required: a drilling rig.

The ability to drill a relief well to plug a compro-
mised well in the following season would not be
precluded by allowing the use of alternative well
control technologies that can safely shut in and
make the well safe over the winter season. Com-
munities and regulators must be confident that any
new technology allowed will perform as desired.
Industry and government must work together to
build this confidence.

Stand Alone Relief Rig Requirement. Related to
the requirement to provide the capability to drill
a same season relief well, the Arctic Rule also
requires an operator to have a stand-alone rig avail-
able and dedicated to drilling such a relief well. In
order to justify the cost of a stand-alone relief rig,
as discussed previously, the Regulatory Impact
Analysis accompanying the Arctic Rule assumed
multiple operators per season and resource sharing
amongst operators. This scenario does not accu-
rately depict the level of activity seen in the U.S.
Arctic today or at any time in the past.

Prescribed Source Control and Containment
Equipment (SCCE). The Arctic Rule prescribes
that an operator have access to a capping stack,
cap and flow system, and containment dome, and
be able to deploy this suite of SCCE within cer-
tain time frames and at the direction of the BSEE
Regional Supervisor. A containment dome may
not be deployable in many Arctic conditions, most
notably in shallow water, yet is required under the
Arctic Rule, adding cost and complexity.

Drilling Options other than Floating Rigs, and
Development Drilling. The current OCS regu-
lations are written assuming the use of floating
drilling rigs for exploration. However, in 2016,
Caelus made a discovery in Alaska’s Smith Bay
using extended reach drilling from an ice island
in state waters, and in 2018 ENI accessed federal
acreage from an island in state waters. While the
Arctic Rule does not preclude use of directional
drilling techniques, many prescriptive require-
ments are only applicable to floating drilling. In
addition, development drilling would typically be
conducted from a permanent drill site, and many of
the requirements would not be appropriate.
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e Conflicting and Duplicative Requirements:

- Integrated Operations Plan. The requirement
for an operator to submit an Integrated Opera-
tions Plan (IOP) was in response to recom-
mendations within DOI's March 2013 report
“Review of Shell’s 2012 Alaska Offshore Oil and
Gas Exploration Season.” The DOI-required IOP
includes much of the same information required
in the Exploration Plan submittal, such as: a
schedule of the exploratory drilling program, a
description of mobilization and demobilization
operations, the general maintenance schedule
for operations, and a description of the opera-
tor’s weather and ice forecasting capabilities. In
practice, the IOP requirement is largely dupli-
cative with the operator’s Exploration Plan and
puts the onus on the operator to stimulate intra-
agency collaboration. The IOP requirement may
also circumvent BOEM’s mandate under federal
law to complete review of Exploration Plans
within 30 days.

- Discharge Restrictions. The Arctic Rule grants
discretion for the BSEE Regional Supervisor to
require the capture of water-based drilling mud
during operations in the Arctic OCS. However,
drilling mud discharge falls under the jurisdic-
tion of the EPA through the NPDES program.
The requirement to capture water-based mud
during operations is very costly, creates numer-
ous logistical challenges, and generates substan-
tial additional vessel activity in the drilling area.

Successful production of Alaskan OCS oil and gas
resources will be dependent upon finding an econom-
ically commercial resource opportunity. The ability
to explore is the first critical step. Successful explora-
tion will require competitive lease terms and regula-
tory requirements that effectively balance economic
viability with environmental stewardship.

Regulatory Coordination

In the 2015 report, the NPC called on the govern-
ment to provide leadership and to improve policy
and regulatory coordination to facilitate the prudent
development of U.S. Arctic oil and gas resources. In
the United States, the regulatory framework that
governs oil and gas activity remains highly com-
plex, although there are recent efforts by the current
administration to improve it (see the earlier text box
on key federal government initiatives, describing

Executive Order 13795 “Implementing an America-
First Offshore Energy Strategy”).

The impact of the U.S. regulatory framework on
risk management was discussed in detail above. Con-
sidering competitiveness, the number of agencies in
the U.S. and the lack of coordination among them
results in a long and uncertain regulatory process.
The 2012 Chukchi Sea drilling program required
6 years to secure regulatory approval (2006-2012),
compared with a 2-year regulatory process for the
Russian Kara Sea (2012-2014). These wells both rep-
resent the first well in a remote region, in a similar
surface and subsurface environment. The second
Chukchi Sea drilling program (2013-2015) received
regulatory approval in 2 years, similar to the Kara Sea
program.

RECOMMENDATIONS

The view of the 2015 report was that the technol-
ogy and operating knowledge existed to prudently
explore for and develop the U.S. Arctic while protect-
ing people and the environment, based on technol-
ogy demonstrated in other Arctic jurisdictions. This
Supplemental Assessment affirms that view and con-
cludes that the recommendations of the 2015 report
remain relevant. The 2015 report recommendations
are included in Appendix D for reference.

The 2015 report recommended further assessment
and demonstration to gain acceptance by regula-
tors and other stakeholders of key technologies and
operating practices that would improve personnel
safety, environmental stewardship, economic viabil-
ity, and overall competitiveness of the U.S. Arctic.
Since 2015, these available technologies have been
further demonstrated and deployed in other jurisdic-
tions, as discussed in Appendix C (see subsection on
2015 Report Finding 7). These demonstrations now
provide the basis for this Supplemental Assessment
to recommend regulatory changes to improve U.S.
Arctic competitiveness, safety, and environmental
stewardship.

The NPC makes the following overarching recom-
mendations, which are each discussed in detail below:

1. Update and implement performance-based Arctic
regulations governing drilling and oil spill pre-
vention and response, to enable improved safety,
environmental stewardship, and competitiveness.
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2. Improve coordination across regulatory agencies,
and collaboration between the industry and regu-
lating agencies, to improve the ability to promote
prudent exploration and development, and to se-
cure and maintain public confidence.

3. Improve lease term competitiveness, by address-
ing exploration lease length, lease terms, and lease
size.

4. Improve infrastructure planning across multiple
stakeholders, to capture potential synergies and
improve cost competitiveness of future U.S. Arctic
oil and gas exploration and development.

Implement Performance-Based Drilling
Regulations

Arctic OCS drilling and production regulations and
their implementation should be performance-based,
emphasizing prevention of loss of well control events
and spills, and use of the most effective technologies
to reduce environmental risk and enhance person-
nel safety, equipment reliability, and operational effi-
ciency.

Specific examples of the current prescriptive
requirements contained in the 2016 Arctic Rule
should be removed, as described in New Findings 1
and 2 above:

e Where authority has been granted to the BSEE
Regional Supervisor to direct or interfere with
actual operations, it should be removed and
replaced with clarification of the operator’s
accountability for risk management and opera-
tional decision-making.

e Drilling season length should be determined by
actual ice conditions, ice management strategy,
and the capability of the drilling rig and associated
equipment to operate safely, versus prescribed cal-
endar dates.

e The requirement for the capability to drill a same
season relief well should be replaced with specify-
ing the desired outcome, i.e., to stop the flow of
a well, and allow operators to propose equivalent
technology and demonstrate its capabilities.

e The requirement for a stand-alone, standby relief
rig should be removed.

e BSEE should establish performance-based stan-
dards that consider the usefulness and reliability of

source control and containment equipment for a
variety of surface drilling considerations — includ-
ing floating drilling, jack-up drilling, and direc-
tional drilling from on-shore or island locations.
SCCE specifications and requirements should be
fit-for-purpose and tailored to safely and success-
fully address the risk identified.

e The surface casing blackout date should be
removed, and replaced with a requirement that
operators demonstrate the ability to safely manage
the risk of a late season loss of well control event.

e The Arctic Rule should be updated to remove spe-
cific requirements that are appropriate for floating
drilling rigs but not appropriate for wells direc-
tionally drilled from a permanent surface location,
such as a capping stack and same season relief well.

e Preapproval should be provided by the Alaska
Regional Response Team?' to facilitate the ability
to rapidly deploy dispersants and in-situ burning
for oil spill response.

Improve Coordination across
Regulatory Agencies, and Collaboration
with the Industry, to Better Balance
Safety, Environmental Stewardship,
and Economic Competitiveness, and
Improve Public Confidence

To promote efficiency and minimize interagency
government inconsistencies, a coordinating body
for federal oil and gas regulations, permitting, and
environmental reviews should be established. This
coordinating body should be granted the authority to
prioritize objectives, eliminate duplication of effort
(e.g., multiple National Environmental Policy Act
compliance documents for the same project), resolve
interagency disputes, address conflicting regulatory
requirements, improve timeliness in resolving issues,
and troubleshoot across multiple agencies. Success-
ful examples include the State of Alaska Office of
Project Management and Permitting, the Canadian
Energy Regulator, and the California Power Plant
Licensing Program as described in a nearby text box.

The Department of the Interior, U.S. Coast Guard,
Department of Commerce, state of Alaska, and North
Slope organizations should cooperatively explore

21 See Alaska Regional Response Team Website, Atfps://www.alaskarrt.
orgl.
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options to enhance coordination and collaboration
to support the prudent development of U.S. Arctic
oil and gas resources. Such efforts may include a
new memorandum of understanding, a coordination
framework, or other solutions tailored to address the
unique opportunities and challenges of U.S. Arctic oil
and gas operations.

Conflicting regulatory requirements should be
harmonized.

e The Integrated Operations Plan requirement in the
2016 Arctic Rule should be removed or harmonized
with the Exploration Plan requirement.

e The conflicting requirements between the 2015
Well Control Rule and the 2016 Arctic Rule should
be resolved and clarified.

e The requirements for managing drilling mud
and cuttings in the 2016 Arctic Rule should be
removed, as it is duplicative with the authority
granted to the EPA under the Clean Water Act.
Discharge requirements should be evaluated on
a case-by-case basis, by the agency with clear
authority and as part of permit reviews, consid-
ering prudent exploration and a balance of fac-
tors — safety, environmental stewardship, and cost
implications.

California Power Plant Licensing Program

The California Energy Commission was estab-
lished in 1974 by the Warren-Alquist Act. The
Commission has exclusive authority to certify, i.e.,
grant a license, for the construction and operation
of thermal electric power plants with a generating
capacity of 50 MW or greater, and all related facili-
ties in the state. Recognizing the need for energy
facilities to be licensed in an expeditious and envi-
ronmentally acceptable manner, the Commission
aims for its program to be rigorous, fair, and con-
sistent, while eliminating duplication and regula-
tory uncertainty.

The licensing process provides:

e Assurance that only power plants actually needed
will be built

e Review by independent staff with technical
expertise in public health and safety, environ-
mental sciences, engineering, and reliability

e Simultaneous review and full participation by all
state and local agencies, as well as coordination
with federal agencies

e One regulatory permit

e A decision within a specific time frame (usually
one year)

e Ample opportunity for participation by public
and interest groups.

The California Energy Commission’s regulations
require staff to independently review the proposed
project, assess whether all of the potential envi-

ronmental impacts have been properly identified,
and whether the applicant’s proposed mitigation
or other, more effective, mitigation measures are
necessary, feasible, and available. Additionally, staff
are required to assess the completeness and ade-
quacy of the measures proposed. Staff also develop
a compliance plan (coordinated with other agen-
cies) to ensure that applicable laws, ordinances,
regulations and standards are met and adhered to.

A certificate issued by the Commission is in lieu
of other state and local permits. The Energy Com-
mission serves as the lead agency under the Cali-
fornia Environmental Quality Act (CEQA) and the
Energy Commission’s certification program pro-
vides the environmental analysis that satisfies all
CEQA requirements. No additional environmental
impact report is required.

The project development process and California
Energy Commission staff’s final staff report (FSR),
as well as the certification, are docketed. The FSR
may also incorporate salient comments received
from agencies, the public, and parties to the sit-
ing case, and comments made at public meetings
and during proceedings. Final action is taken by
the Energy Commission after following semi-adju-
dicatory processes similar to those of the Califor-
nia Public Utility Commission. Once approved, the
license grants the authority to construct the power
plant as defined by project engineering studies and
with requirements defined at the time of certifica-
tion. Any substantive change in design requires a
modification through the same licensing process.
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Timely, integrated review and decision-making
across multiple agencies for permits should be
required, such as:

e Where no time restriction exists today, the regula-
tions should be amended to require federal agen-
cies complete their permit reviews and decision-
making responsibilities within specific periods.

e The time and scope of Requests for Information
should be limited, and the time between receipt
and response mandated.

Collaboration between the regulating authorities
and the industry, in particular technical and stan-
dards committees, should be increased to improve
timeliness and effectiveness of regulations, such as:

e Government agencies should participate as observ-
ers in the process of developing new and updating
existing standards, to facilitate knowledge transfer
and timely incorporation of new technology and
practices, such as the Norwegian Petroleum Safety
Authority, described earlier.

e The agencies should consider adopting updated
documents much faster into the regulations or
revisiting the procedure that would allow these
documents to be cited as “the latest edition” rather
than having to state the exact edition of the docu-
ment.

Regulatory authorities should participate as inde-
pendent observers in Joint Industry Projects, and
continue to participate in oil spill response exercises,
including those in other jurisdictions, to promote
public confidence.

Regulatory authorities should grant permits for
controlled experimental oil spill exercises in U.S.
waters.

Prior to issuing specific permits, the industry and
regulator should separately and together engage with
the communities and the general public, to promote
improved understanding and public confidence that
activities can be conducted safely and with care for
the environment.

Improve Lease Term
Competitiveness

The 10-year primary lease term should be length-
ened based on the Arctic working season and

extended timelines for operating in an ice environ-
ment.

The exploration phase should be separated from
the development phase and additional time allowed
to evaluate a discovery.

For OCS leases, “suspensions of operations” (exten-
sions to the lease term) should be granted for non-
working time: weather, permitting or approval delays,
wildlife management, litigation, and other periods
when the lessee is prohibited from operating on their
lease/unit.

e For existing OCS leases, a regulatory policy should
be established to reliably grant these extensions
under existing least terms.

e For new OCS leases, suspensions of primary lease
terms to address Arctic operations and permit con-
ditions should be stipulated in the lease itself when
issued.

e These extensions should be durable through
administration changes.

The Department of the Interior should use its
existing authority to allow for Arctic OCS leasing
of “economically productive units” greater in size
than the current 5,760-acre lease tract limitation.
Larger tract sizes could be offered at future OCS
Arctic lease sales using one of the existing bid-
ding systems found under Section 8 (a)(1) of the
OCS Lands Act.

Arctic OCS lease sales should be included in all
Five-Year Leasing Programs and held at regular inter-
vals, to promote certainty for effective exploration
and development planning.

Improve Infrastructure

Local, state, and federal agencies should coordi-
nate infrastructure planning across industries by
developing and maintaining integrated scenarios and
plans.

e Agencies should conduct activities to gather infor-
mation and identify mutual needs such as airfields,
ports, roads, and communications, and opportuni-
ties for investment synergies.

e Local stakeholders and the oil and gas industry
should be included.
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e The process should be initiated by the Department
of the Interior coordinating a workshop with the
relevant parties.

The U.S. Army Corps of Engineers should conduct
an Alaska deep draft marine port study for north and
northwest Alaska.

The U.S. Coast Guard icebreaker fleet and presence
should be expanded.

All stakeholders should work with FAA to
support use of unmanned aircraft in the Arctic
for all phases of oil and natural gas develop-
ment.

Enactment of these recommendations will improve
the safety and environmental stewardship of Alaska
operations, increase the competitiveness of Alaska
resources, and increase the energy security of the
United States.
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DESCRIPTION OF THE NATIONAL PETROLEUM COUNCIL

In May 1946, the President stated in a letter to the Secretary of the Interior that he had been impressed by
the contribution made through government/industry cooperation to the success of the World War II petroleum
program. He felt that it would be beneficial if this close relationship were to be continued and suggested that the
Secretary of the Interior establish an industry organization to advise the Secretary on oil and natural gas mat-
ters. Pursuant to this request, Interior Secretary J. A. Krug established the National Petroleum Council (NPC)
on June 18, 1946. In October 1977, the Department of Energy was established and the Council was transferred
to the new department.

The purpose of the NPC is solely to advise, inform, and make recommendations to the Secretary of Energy
on any matter requested by the Secretary, relating to oil and natural gas or the oil and gas industries. Matters
that the Secretary would like to have considered by the Council are submitted in the form of a letter outlining
the nature and scope of the study. The Council reserves the right to decide whether it will consider any matter
referred to it.

Reports previously issued by the NPC in response to requests of the Secretary include:

e Emergency Preparedness Implementation Addendum (2016)
e Arctic Potential: Realizing the Promise of U.S. Arctic Oil and Gas Resources (2015)
e Enhancing Emergency Preparedness for Natural Disasters (2014)

e Advancing Technology for America’s Transportation Future (2012)

e Prudent Development: Realizing the Potential of North America’s Abundant Natural Gas and
Oil Resources (2011)

e One Year Later: An Update on Facing the Hard Truths about Energy (2008)

e Facing the Hard Truths about Energy: A Comprehensive View to 2030 of Global Oil and
Natural Gas (2007)

e Observations on Petroleum Product Supply (2004)

® Balancing Natural Gas Policy — Fueling the Demands of a Growing Economy (2003)

e Securing Oil and Natural Gas Infrastructures in the New Economy (2001)

e U.S. Petroleum Refining — Assuring the Adequacy and Affordability of Cleaner Fuels (2000)

e Meeting the Challenges of the Nation’s Growing Natural Gas Demand (1999)

e [J.S. Petroleum Product Supply — Inventory Dynamics (1998)

e [ssues for Interagency Consideration — A Supplement to the NPC Report: Future Issues (1996)
e Future Issues — A View of U.S. Oil & Natural Gas to 2020 (1995)

® Research, Development, and Demonstration Needs of the Oil and Gas Industry (1995).

The NPC does not concern itself with trade practices, nor does it engage in any of the usual trade association
activities. The Council is subject to the provisions of the Federal Advisory Committee Act of 1972.

Members of the National Petroleum Council are appointed by the Secretary of Energy and represent all seg-
ments of the oil and gas industries and related interests. The NPC is headed by a Chair and a Vice Chair, who are
elected by the Council. The Council is supported entirely by voluntary contributions from its members.

Additional information on the Council’s origins, operations, and reports can be found at www.npc.org.
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President and Chief Executive Officer
President and Chief Executive Officer

Executive Vice President of
Lands & Natural Resources

President and Chief Executive Officer
Trustee and Director of Special Projects
President and Founder

Chairman, President and
Chief Executive Officer

President and Chief Executive Officer
Partner
President and Chief Executive Officer

Former President and Chief Executive Officer
Global Energy Institute

Vice President for Strategic Partnerships
Energy & Environmental Research Center

Vice President, Sustainability Program
Chief Executive Officer

Chairman, President and
Chief Executive Officer

President and Chief Executive Officer
Executive Chairman and Founder
President and Chief Executive Officer
Founder and Chief Executive Officer
Chairman and Chief Executive Officer
President and Chief Executive Officer

Chairman, President and
Chief Executive Officer

Vice Chairman
President and Chief Executive Officer
Executive Chairman

Executive Director
Energy Modeling Forum
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Fry Advisors
Bechtel Global Corporation
Phillips 66 Company

Air Products and Chemicals, Inc.

Five States Energy Company, LLC
TransCanada Corporation
Sprague Resources LP

Arctic Slope Regional Corporation

American Association of Blacks in Energy
Energy Policy Research Foundation, Inc.
Goldwyn Global Strategies, LLC

Valero Energy Corporation

NRG Energy, Inc.
Riverstone Holdings LLC
Atmos Energy Corporation

U.S. Chamber of Commerce

University of North Dakota

Cynthia and George Mitchell Foundation
Hess Corporation

HighPeak Energy

Hightowers Petroleum Co.

Hilcorp Energy Company

Scala Energy LLC

Citizens for Affordable Energy, Inc.
SeaOne Maritime Corp.

Occidental Petroleum Corporation

Whiting Petroleum Corporation

Tellurian Inc.
Hunt Consolidated Energy, LLC
Hunt Consolidated, Inc.

Stanford University
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Carl R. Ice

J. Jon Imaz
Terrence S. Jacobs
Roger W. Jenkins
C. Bradley Johnson
A. V. Jones, Jr.
Christian S. Kendall
Paal Kibsgaard

E. Kristine Klavers
John Krenicki, Jr.
Vello A. Kuuskraa
Holli C. Ladhani
David L. Lamp
Ryan M. Lance
Roderick A. Larson

Stephen D. Layton

Timothy A. Leach

Diane Leopold

Timothy C. Lieuwen

Michael C. Linn
Andrew N. Liveris
Andrew T. Mack

Ignacio Madridejos
Cary M. Maguire
David C. Mannon

Ross B. Matthews

Terry D. McCallister
Mark A. McCollum
John P. McGinnis
Robert C. McNally
Rae McQuade
Michael N. Mears

President and Chief Executive Officer
Chief Executive Officer

President and Chief Executive Officer
President and Chief Executive Officer
Interim Chief Executive Officer
Chairman

President and Chief Executive Officer
Chief Executive Officer

Senior Vice President Consulting — Americas
Senior Operating Partner

President

President and Chief Executive Officer
Chief Executive Officer and President
Chairman and Chief Executive Officer
President and Chief Executive Officer

President

Chairman of the Board and
Chief Executive Officer

Executive Vice President and
President and Chief Executive Officer
of the Gas Infrastructure Group

Executive Director
The Strategic Energy Institute

President
Former Chairman and Chief Executive Officer

Former Commissioner
Department of Natural Resources

President
President and Chief Executive Officer
President and Chief Executive Officer

Chairman, President and
Chief Executive Officer

Former Chairman of the Board
President and Chief Executive Officer
President

President

President

Chairman of the Board, President
and Chief Executive Officer

BNSF Railway Company
Repsol

Penneco Oil Company
Murphy 0Oil Corporation
Ultra Petroleum Corp.
Van Operating, Ltd.
Denbury Resources Inc.
Schlumberger Limited
Argus Media Inc.

Clayton, Dubilier & Rice, LLC
Advanced Resources International, Inc.

Select Energy Services, Inc.

CVR Energy, Inc.

ConocoPhillips Company

Oceaneering International, Inc.

E&B Natural Resources

Management Corporation

Concho Resources Inc.

Dominion Energy, Inc.

Georgia Institute of Technology

MCL Ventures LLC

The Dow Chemical Company

State of Alaska

CEMEX USA
Maguire Oil Company

Stallion Oilfield Holdings, Inc.

Sinclair Oil Corporation

WGL Holdings, Inc.

Weatherford International plc

Seneca Resources Company, LLC

Rapidan Energy Group

North American Energy Standards Board
Magellan Midstream Partners, L.P.
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James A. Baker III and Susan G. Baker
Fellow in Energy and Resource
Economics and
Senior Director, Center for Energy Studies,
James A. Baker III Institute for Public Policy
Adjunct Professor, Economics Department

Kenneth B. Medlock, III Rice University

D. Nathan Meehan
Augustus C. Miller
David B. Miller
Jeffrey A. Miller
Mark K. Miller
John C. Mingé

Al Monaco

Ken M. Morgan

Patrick K. Mullen
David L. Murfin
Mark B. Murphy
Richard G. Newell
J. Larry Nichols

John W. B. Northington

Pierce H. Norton II

Thomas B. Nusz

James C. O’'Rourke
Michel J. Paque
Stephen Pastor

T. M. Patterson
Donald L. Paul

Douglas J. Pferdehirt
David L. Porges
Patrick Pouyanné
Joseph H. Pyne

Paul M. Rady

Jeffrey P. Ramsey
Lee R. Raymond

2016 President

Chairman and Chief Executive Officer
Partner

President and Chief Executive Officer
President

Former Chairman and President
President and Chief Executive Officer

Professor, School of Geology, Energy
and the Environment
Director of the Energy Institute

Former President

President

President

President and Chief Executive Officer
Chairman Emeritus

Principal

President and Chief Executive Officer

Chairman of the Board and
Chief Executive Officer

President and Chief Executive Officer
Executive Director

Former President Petroleum
President and Chief Executive Officer

Executive Director of
the USC Energy Institute
Professor and William M. Keck Chair
of Energy Resources
Viterbi School of Engineering

Chief Executive Officer

Interim President and Chief Executive Officer

Chairman and Chief Executive 