Congressional
Research

Service

Changes in the Arctic: Background and Issues
for Congress

Ronald O'Rourke, Coordinator
Specialist in Naval Affairs

July 7, 2011

Congressional Research Service

7-5700
WWW.CIS.goV

R41153
CRS Report for Congress

Prepared for Members and Committees of Congress



Changes in the Arctic: Background and Issues for Congress

Summary

The diminishment of Arctic seaice has led to increased human activities in the Arctic, and has
heightened interest in, and concerns about, the region’s future. The United States, by virtue of
Alaska, isan Arctic country and has substantial interests in the region. On January 12, 2009, the
George W. Bush Administration released a presidential directive, called National Security
Presidential Directive 66/Homeland Security Presidential Directive 25 (NSPD 66/HSPD 25),
establishing a new U.S. policy for the Arctic region.

Record low extent of Arctic seaice in 2007 focused scientific and policy attention on its linkage
to global climate change, and to the implications of projected ice-free seasons in the Arctic within
decades. The Arctic has been projected by several scientists to be perennially ice-freein the late
summer by the late 2030s.

ThefiveArctic coastal states—the United States, Canada, Russia, Norway, and Denmark (of
which Greenland is a territory)—are in the process of preparing Arctic territorial claims for
submission to the Commission on the Limits of the Continental Shelf. The Russian claim to the
enormous underwater Lomonosov Ridge, if accepted, would reportedly grant Russia nearly one-
half of the Arctic area. There are also four other unresolved Arctic territorial disputes.

The diminishment of Arctic ice could lead in coming years to increased commercial shipping on
two trans-Arctic sea routes. Current international guidelines for ships operating in Arctic waters
are being updated.

Changes to the Arctic brought about by warming temperatures will likely allow more exploration
for ail, gas, and minerals. Warming that causes permafrost to melt could pose challenges to
onshore exploration activities. Increased oil and gas exploration and tourism (cruise ships) in the
Arctic increase therisk of pollution in the region. Cleaning up ail spillsinice-covered waters will
be more difficult than in other areas, primarily because effective strategies have yet to be

devel oped.

Large commercial fisheries exist in the Arctic. The United States is currently meeting with other
countries regarding the management of Arctic fish stocks. Changes in the Arctic could affect
threatened and endangered species. Under the Endangered Species Act, the polar bear was listed
asthreatened on May 15, 2008. Arctic climate change is also expected to affect the economies,
health, and cultures of Arctic indigenous peoples.

Two of the Coast Guard's three polar icebreakers—Polar Sar and Polar Sea—have exceeded
their intended 30-year servicelives and are currently not operational. The Coast Guard's FY 2012
budget proposes decommissioning Polar Sea in FY2011. The possibility of increased sea traffic
through Arctic waters also raises an issue concerning Arctic search and rescue capabilities.

TheArctic has increasingly become a subject of discussion among political leaders of the nations
in theregion. Although thereis significant international cooperation on Arctic issues, the Arctic is
also increasingly being viewed by some observers as a potential emerging security issue. In
varying degrees, the Arctic coastal states have indicated a willingness to establish and maintain a
military presence in the high north. U.S. military forces, particularly the Navy and Coast Guard,
have begun to pay more attention to the region.
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Introduction

The diminishment of Arctic seaice has led to increased human activities in the Arctic, and has
heightened interest in, and concerns about, the region’s future. 1ssues such as Arctic sovereignty
claims; commercial shipping through the Arctic; Arctic oil, gas, and mineral exploration;
endangered Arctic species; and increased military operations in the Arctic could cause theregion
in coming years to become an arena of international cooperation, competition, or conflict. The
United States, by virtue of Alaska, is anArctic country and has substantial political, economic,
energy, environmental, and other interests in the region. Decisions that Congress, the executive
branch, foreign governments, international organizations, and commercial firms make on Arctic-
related issues could significantly affect these interests.

This report provides an overview of Arctic-related issues for Congress, and refers readers to more
in-depth CRS reports on specific Arctic-related issues. Congressional readers with questions
about an issue discussed in this report should contact the author or authors of the section
discussing that issue. The authors are identified by footnote at the start of each section.

This report does not track legislation on specific Arctic-related issues. For tracking of legidative
activity, seethe CRS reports relating to specific Arctic-related issues.

Background!?

Definitions of the Arctic

There are multiple definitions of the Arctic that result in differing descriptions of the land and sea
areas encompassed by the term. Policy discussions of the Arctic can employ varying definitions
of theregion, and readers should bear in mind that the definition used in one discussion may
differ from that used in another. This CRS report does not rely on any one definition.

Arctic Circle Definition and Resulting Arctic Countries

The most common and basic definition of the Arctic defines the region as the land and sea area
north of the Arctic Circle (acircle of latitude at about 66.34° North). For surface locations within
this zone, the sun is generally above the horizon for 24 continuous hours at least once per year (at
the summer solstice) and below the horizon for 24 continuous hours at least once per year (at the
winter solstice).

TheArctic Circle definition includes the northernmost third or so of Alaska, aswell as the
Chukchi Sea, which separates that part of Alaska from Russia, and U.S. territorial and Exclusive
Economic Zone (EEZ) waters north of Alaska. It does not include the lower two-thirds or so of
Alaska or the Bering Sea, which separates that lower part of the state from Russia.

! Except for the subsection on the Arctic and the U.N. Convention on the law of the Sea, this section was prepared by
Ronald O’ Rourke, Specialist in Naval Affairs, Foreign Affairs, Defense, and Trade Division.
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Eight countries have territory north of the Arctic Circle: the United States (Alaska), Canada,
Russia, Norway, Denmark (by virtue of Greenland, a member country of the Kingdom of
Denmark), Finland, Sweden, and Icel and.? These ei ght countries are often referred to as the Arctic
countries, and they are the member states of the Arctic Council, an intergovernmental forum
established in 1996.% A subset of the eight Arctic countries are the five countries that are
considered Arctic coastal states: the United States, Canada, Russia, Norway, and Denmark (by
virtue of Greenland).

Definition in Arctic Research and Policy Act of 1984

Section 112 of the Arctic Research and Policy Act of 1984 (Titlel of P.L. 98-373 of July 31,
1984% defines the Arctic as follows:

Asusedin thistitle, theterm “ Arctic” meansall United Statesand foreign territory north of
theArctic Circleand al United Statesterritory north and west of the boundary formed by the
Porcupine, Y ukon, and Kuskokwim Rivers[in Alaska]; al contiguous seas, including the
Arctic Ocean and the Beaufort, Bering, and Chukchi Seas; and the Aleutian chain.

This definition, which is codified at 15 U.S.C. 4111,° includes certain parts of Alaska below the
Arctic Circle, including the Aleutian Islands and portions of central and western mainland Alaska,
such as the Seward Peninsula and the Yukon Delta.

Other Definitions

Other definitions of the Arctic are based on factors such as average temperature, the northern tree
ling, the extent of permafrost on land, the extent of sea ice on the ocean, or jurisdictional or
administrative boundaries.® A definition based on a climate-related factor could circumscribe
differing areas over time as aresult of climate change.

The 10°C isotherm definition of the Arctic defines the region as the land and sea areain the
northern hemisphere where the average temperature for the warmest month (July) is below 10°
Celsius, or 50° Fahrenheit. This definition resultsin an irregularly shaped Arctic region that
excludes some land and sea areas north of the Arctic Circle but includes some land and sea areas
south of the Arctic Circle. This definition currently excludes all of Finland and Sweden, as well as

2 On November 25, 2008, votersin Greenland approved areferendum for greater autonomy that some observers view
as a step toward eventual independence from Denmark. (Alan Cowell, “ Greenland V ote Favors Independence,” New
York Times, November 26, 2008.)

3 For more on the Arctic Council on the Internet, see http://www.arctic-council .orgy/.

“ Title Il of P.L. 98-373isthe National Critical Materials Act of 1984.

5> As codified, the definition reads, “ As usedin this chapter....”

® For discussions and (in some cases) maps, see Susan Joy Hassol, Impacts of a Warming Arctic [Executive Summary].
Cambridge, Cambridge University Press, 2004, p. 4. Available online at http://amap.no/acial; Oran R. Yong and Niels
Einarsson, Arctic Human Devel opment Report, Stefansson Arctic Institute, Akureyri, Iceland, 2004, pp. 17-18,
available online at http://www.svs.iSAHDR/AHDR%20chaptersEnglish%20versi on/Chapters%620PDF.htm; and Hugo

Ahlenius, editor in chief, et al. Vital Arctic Graphics, People and Global Heritage on Our Last Wild Shores,
UNEP/GRID-Arendal, Arendal, Norway, p. 6, available online at http://www.grida.no/publications/ivg/arctic/.
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some of Alaska abovethe Arctic Circle, while including virtually all of the Bering Sea and
Alaska's Aleutian Islands.”

The definition of the Arctic adopted by the Arctic Monitoring and Assessment Programme
(AMAP)—aworking group of the Arctic Council—" essentially includes the terrestrial and
marine areas north of the Arctic Circle (66°32' N), and north of 62° N in Asiaand 60° N in North
America, modified to include the marine areas north of the Aleutian chain, Hudson Bay, and parts
of the North Atlantic, including the Labrador Sea.”® The AM AP website includes a map showing
the Arctic Circle, 10°C isotherm, tree line, and AM AP definitions of the Arctic.®

Some observers use the term “high north” as away of referring to the Arctic. Some observers
make a distinction between the “ high Arctic’—meaning, in general, the colder portions of the
Arctic that are closer to the North Pole—and other areas of the Arctic that are generally less cold
and further away from the North Pole, which are sometimes described as the low Arctic or the
subarctic.

U.S. Arctic Research

Arctic Research and Policy Act of 1984, As Amended

TheArctic Research and Policy Act of 1984 (Title! of P.L. 98-373 of July 31, 1984') “provide[s]
for a comprehensive national policy dealing with national research needs and objectivesin the
Arctic.” ™ The act, among other things

e madea series of findings concerning the importance of the Arctic and Arctic
research;

o established the U.S. Arctic Research Commission (USARC) to promote Arctic
research and recommend Arctic research policy;

o designated the National Science Foundation (NSF) asthe lead federal agency for
implementing Arctic research policy;

e established the Interagency Arctic Research Policy Committee (IARPC) to
develop a national Arctic research policy and a five-year plan to implement that
policy, and designated the NSF representative on the IARPC as its chairperson;
and

" A map showing the line that results from 10° isotherm definition is available online at https://www.cia.gov/library/
publications/the-worl d-factbook/reference_maps/pdf/arctic.pdf.

8 Discussion entitled “ Geographical Coverage,” available online at http://www.amap.no/ (click on “About AMAP” and
then the tab “ Geographical coverage.”)

¥ Discussion entitled “ Geographical Coverage,” available online at http://www.amap.no/ (click on “About AMAP” and
then the tab “ Geographical coverage.”)

© Title Il of P.L. 98-373isthe National Critical Materials Act of 1984.

" These words are taken from the official title of P.L. 98-373. (Arctic Research and Policy Act of 1984 isthe short title
of Titlel of P.L. 98-373.) Theremainder of P.L. 98-373 s official title relatesto Title I1 of the act, the short title of
which isthe National Critica Materials Act of 1984.)

12 The IARPC currently includes more than a dozen federal agencies, departments, and offices. Additional information
on the IARPC is available on the Internet at http://www.nsf.gov/od/opp/arctic/iarpc/start.jsp.

Congressional Research Service 3



Changes in the Arctic: Background and Issues for Congress

o defined theterm “Arctic” for purposes of the act.

TheArctic Research and Policy Act of 1984 was amended by P.L. 101-609 of November 16,
1990. For the texts of the Arctic Research and Policy Act of 1984 and P.L. 101-609, see
Appendix A and Appendix B, respectively.

NSF FY2011 Budget Request For Arctic Research

NSF—the lead federal agency for implementing Arctic research policy (see*” Arctic Research and
Policy Act of 1984, As Amended”)—carries out Arctic research activities through its Division of
Arctic Sciences (ARC), which forms part of NSF's Office of Polar Programs (OPP). NSF is
requesting a total of $477.41 million for OPP for FY 2011, including $112.94 million for ARC."
NSF states in its budget request that OPP

is the primary U.S. supporter of fundamental research in polar regions. In addition, NSF
providesinteragency leadership for U.S. activitiesin polar regions. Inthe Arctic, NSF helps
coordinate research planning as directed by the Arctic Research Policy Act of 1984. The
NSF Director chairs the Interagency Arctic Research Policy Committee created for this
purpose, which isnow directly overseen by the President’ sNational Scienceand Technology
Council....

Environmental changein parts of the Arctic and Antarcticisoccurring faster than anywhere
else in the world, and has a wide variety of regional and global impacts. These impacts
include coastal erosion, economically significant changes in terrestrial and marine
ecosystems, sea ice changes with effects on planetary albedo, ecosystems and shipping
activities, thawing permafrost that compromises civil infrastructure and has the potential to
increaserel eases of methane, a potent greenhouse gas, and contributionsto global sealevel
rise by melting land ice. The human response to these changes also have local to global
implications.

Thethrust of research supported by OPP is determined viacommunity-driven indications of
high priority areas, followed by external merit review of proposals. To addressthe evolving
frontier, in FY 2012, OPPwill continue and further devel op itsemphasison climate change
research and education, atopic of clear interest and importance to researchers and policy-
makers.™

Regarding the $112.94 million requested for ARC for FY 2012, NSF states that

TheDivision of Arctic Sciences[requested FY 2012] investmentsincude: thenew Discovery
and Understanding in Polar Oceans, focusing on ocean circulation and including as a key
component studies related to ocean acidification; the NSF-wide Science, Engineering and
Education for Sustainability (SEES), creating new networksto link research teamswho are
expl oring the human-environment nexusin aregion that i sexperiencing rapid environmental
change and on networks studying the role of clean energy in sustainability; and the NSF-
wide Cyber-Infrastructure Framework for the 21% Century (CIF21), creating data
management approaches that support access and archive requirements and interoperability

13 National Science Foundation, FY 2012 Budget Request to Congress, February 14, 2011, p. OPP-1 (pdf page 175 of
468). The document is available online at http://www.nsf.gov/about/budget/fy2012/pdf/fy2012_rollup.pdf.

14 National Science Foundation, FY 2012 Budget Request to Congress, February 14, 2011, pp . OPP-1 - OPP-2 (pdf
pages 175-176 of 468).
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among different databases. Also included areinvestmentsto enhance the efficiency, safety,
and environmental footprint of activities at Summit Station in Greenland....

Arctic Sciences is organized into several programs that support research in social science,
earth system science, and a broad range of natural science. Educational projects are also
supported. The Research Support & Logistics program assi ssresearcherswith accesstothe
Arctic, improves safety and environmental stewardship, and increases the ability of
researchers to share plans and results with local Arctic communities. The Arctic is at the
forefront of global climate change. Observations have revealed an estimated 14 percent per
decade reduction in sea ice extent in the Arctic over the past 30 years, and significant
summer melting of the Greenland | ce Sheet. These and many other phenomenaare forcing
change and uncertainty in traditional Arctic populations, present challenges and
opportunities for industry and commerce, and have the potential to affect the global
popul ation through changesin sealevel and changed weather patterns. Arctic Sciencesfunds
abroad range of activitiesto provide an integrated understanding of environmental changein
theArctic, induding study of significant, system-scal e environmenta change and itshuman
dimension.”®

January 2009 Presidential Arctic Policy Directive

On January 12, 2009, the George W. Bush Administration released a presidential directive
establishing a new U.S. policy for the Arctic region. The directive, dated January 9, 2009, was
issued as National Security Presidential Directive 66/Homeland Security Presidential Directive 25
(NSPD 66/HSPD 25). The directive was the result of an interagency review, and it superseded for
the Arctic (but not the Antarctic) a 1994 presidential directive on Arctic and Antarctic policy. The
directive, among other things,

e dtates that the United States is an Arctic nation, with varied and compelling
interestsin theregion;

e sasforth asix-eement overall U.S. policy for the region;
e describes U.S. national security and homeland security interests in the Arctic; and

o discusses a number of issues asthey relate to the Arctic, including international
governance; the extended continental shelf and boundary issues; promotion of
international scientific cooperation; maritime transportation; economic issues,
including energy; and environmental protection and conservation of natural
resources.

The Obama Administration has not issued a new directive superseding NSPD 66/HSPD 25; it is
currently operating under the Bush Administration’s policy directive.'® For the text of NSPD
66/HSPD 25, see Appendix C.

%5 Nationa Science Foundation, FY 2012Budget Request to Congress, February 14, 2011, pp. OPP-2 and OPP-9 (pdf
pages 176 and 183 of 468).

18 CRS communi cation with State Department official, October 8, 2010.
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May 2010 National Security Strategy

In May 2010, the Obama Administration released a national security strategy document, which
states:

The United States is an Arctic Nation with broad and fundamental interestsin the Arctic
region, where we seek to meet our national security needs, protect the environment,
responsibly manage resources, account for indigenous communities, support scientific
research, and strengthen international cooperation on awide range of issues.’

The Arctic and the U.N. Convention on Law of the Sea (UNCLQOS)8

Background to UNCLOS

In November 1994, the United Nations Convention on the Law of the Sea (UNCLOS) entered
into force. This convention establishes a treaty regime to govern activities on, over, and under the
world’'s oceans. It builds on the four 1958 law of the sea conventions and sets forth a framework
for future activities in parts of the oceans that are beyond national jurisdiction.™ The 1982
Convention and its 1994 Agreement relating to |mplementation of Part XI of the Convention were
transmitted to the Senate on October 6, 1994.% In the absence of Senate advice and consent to
adherence, the United States is not a party to the convention and agreement.

Part VI of UNCLOS and Commission on Limits of Continental Shelf

Part VI of the convention, dealing with the Continental Shelf, and Annex 11, which established a
Commission on the Limits of the Continental Shelf, are most pertinent to the Arctic as it becomes
more accessible ocean space, bordered by five coastal states.* The convention gives the coastal
state sovereign jurisdiction over the resources, including oil and gas, of its continental shelf.?
Under Article 76 of the convention, a coastal state with a broad continental margin may establish
a shdf limit beyond 200 nautical miles. This jurisdiction is subject to the submission of the
particulars of the intended limit and supporting scientific and technical data by the coastal stateto

Y National Security Strategy, Washington, May 2010, p. 50. The quoted sentence constitutes the entirety of the
document’ s comments specifically on the Arctic. It isthe final sentence of a section on “sustain[ing] broad cooperation
on key global challenges’ that includes longer discussions on climate change, peacekeeping and armed conflict,
pandemics and infectious disease, transnationa crimina threats and threats to governance, and safeguarding the global
commons.

'8 This section prepared by Marjorie Ann Browne, Specialist in International Relations, Foreign Affairs, Defense, and
Trade Division.

¥ The United States is party to the four conventions adopted in 1958: Convention on the Territorial Seaand the
Contiguous Zone, Convention on the High Seas, Convention on the Continenta Shelf, and Convention on Fishing and
Conservation of the Living Resources of the High Seas.

% Treaty Document 103-39.

2 Other relevant provisions of the Convention, applicable depending on the extent of Arctic melting, relate to
navigation, high seas freedoms, fisheries, and exclusive economic zones.

2 The continental shelf is the under-sea extension of a coastal state’sland territory. Article 76 of the Convention
defines the continenta shelf, inter alia, as“the seabed and subsoil of the submarine areas that extend beyond its
[coastal state ] territorid seathroughout the natura prolongation of its land territory to the outer edge of the
continental margin.”

Congressional Research Service 6



Changes in the Arctic: Background and Issues for Congress

the commission for review and recommendation.” The commission reviews the documentation
and, by a two-thirds majority, approves its recommendations to the submitting state. Coastal
states agree to establish the outer limits of their continental shelf, in accordance with this process
and with their national laws. In instances of disagreement with the commission’s
recommendations, the coastal state may make arevised or new submission. The actions of the
commission “shall not prejudice matters relating to delimitation of boundaries between States
with opposite or adjacent coasts.”** The “limits established by a coastal State on the basis of these
recommendations shall be final and binding.” %

U.S. Activities As a Non-Party to UNCLOS

As a non-party to the convention, the United States cannot participate as a member of the
commission; it cannot submit a claim under Article 76. Over the years, however, it has submitted
observations on submissions made by other states, requesting that those observations be made
available online and to the commission. In addition, since 2001, the United States has gathered
and analyzed data to determine the outer limits of its extended continental shelf. Starting in 2007,
this effort became the Extended Continental Shelf Project, directed by an interagency task force
under the lead of the Department of State.®

Some observers have suggested that a separate regime be negotiated to address the changing
circumstances in the Arctic. They maintain that this phenomenon was not envisioned at the time
the Law of the Sea Convention was negotiated. Still others suggest that the Arctic region above a
certain parallel be designated a wilderness area, and they cite as precedent Article 4 of The
Antarctic Treaty, under which any current claims to sovereign territory are frozen and

No acts or activitiestaking place whilethe present Treaty isin force shall constitute abasis
for asserting, supporting or denying aclaimtoterritorial sovereignty in Antarcticaor create
any rights of sovereignty in Antarctica. No new claim, or enlargement of an existing claim,
toterritorial sovereignty in Antarctica shall be asserted whilethe present Treaty isin force.

Supporters of the Law of the Sea Convention maintain that changing circumstances in the Arctic
strengthen their argument that the United States should become a party to the convention. In this
way, they argue, the United States can be best situated to protect and serve its national interests,
under both Article 76 and other parts of the convention.

3 A coastal State party has 10 years from the entry into force of the Convention for submission of information on its
proposed limits. In May 2001, the Mesting of States Partiesto the Convention decided that for any State for which the
Convention entered into force before May 13, 1999, the date of commencement of the 10-year time period for making
submissions to the Commission is May 13, 1999.

2 Annex |1, Article 9. Article 83 of the Convention provides that questions relating to these boundary delimitation
disputes shall be resolved by agreement between the States or by the Dispute Settlement options set forth in Part XV of
the Convention.

% Article 76, para. 8.

% For more information, see http://www.state.gov/g/oes/continental shel f/index. htm.
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Issues for Congress

Climate Change and Loss of Arctic Sea Ice?”

Record low extent of Arctic seaice in 2007 focused scientific and policy attention on its linkage
to global climate change, and to the implications of projected ice-free” seasons in the Arctic
within decades. The Arctic has been projected by several scientists to beice-freein thelate
summer in most years as soon as the late 2030s.% This opens opportunities for transport through
the Northwest Passage and the Northern Sea Route, extraction of potential oil and gas resources,
and expanded fishing and tourism (Figure 1). Loss of Arctic sea ice could also impact traditional
livelihoods and cultures in the region and survival of polar bear and other animal populations, and
raiserisks of pollution, food supply, safety, and national security.

Liketherest of the globe, temperatures in the Arctic have varied over the past century, but show a
significant warming trend, especially since the 1970s.* The annual average temperature for the
Arctic region (from 60° to 90° N) is now about 1.8° F warmer than the average for the “ climate
normal” (the average from 1961 to 1990). Temperatures in October-November are now about 9°F
above the seasonal normal. Scientists have concluded that most of the global warming of the last
three decades is very likely caused by human-related emissions of greenhouse gases (GHG,
mostly carbon dioxide); they expect the GHG-induced warming to continue for decades, even if,
and after, GHG concentrations in the atmaosphere have been stabilized.

Modeling of GHG-induced climate change is particularly challenging for the Arctic, but it
consistently projects warming through the 21% century, with annual average Arctic temperature
increases ranging from +1° to +9.0° C (+2° to +19.0° F), depending on the GHG scenario and
model used. While such warming is projected by most models throughout the Arctic, some
models project slight cooling localized in the North Atlantic Ocean just south of Greenland and

" This section prepared by Jane Leggett, Specialist in Energy and Environmental Policy, Resources, Science, and
Industry Division.

% |n scientific analyses, “ice-free” does not necessarily mean “noice.” The definition of “ice-free” or seaice “ extent”
or “ared’ varies across studies. Seaice “extent” is one common measure, equal to the sum of the area of grid cell s that
have less than a set percentage—frequently 15%—ice concentration. For more information, see the National Snow and
Ice Data Center, http://nsidc.org/seai ce/datalterminol ogy.html.

% Muyin Wang and James E. Overland, “A Sea Ice Free Summer Arctic within 30 Years?,” Geophysical Research
Letters 36, no. LO7502 (April 3, 2009): 10.1029/2009GL037820; Marika Holland, CeciliaM. Bitz, and Bruno
Tremblay, “Future abrupt reductions in the summer Arctic seaice,” Geophysical Research Letters 33, no. L23503
(2006), http://www.cgd.ucar.edu/oce/mholland/abrupt_ice/holland_etd.pdf; David Adam, “Ice-free Arctic could be
herein 23 years,” The Guardian, September 5, 2007, http://www.guardian.co.uk/environment/2007/sep/05/
climatechange.sciencenews. But see also Julien Boé, Alex Hall, and Xin Qu, “ Sources of spread in simul ations of
Arctic seaice loss over the twenty-first century,” Climatic Change 99, no. 3 (April 1, 2010): 637-645; Wieslaw

Mad owski, “Toward Advanced Modeling and Prediction of Arctic Sea Ice and Climate,” in 2010 AAAS Annual
Meeting, Session 1505, Toward Advanced Modeling and Prediction of Arctic Sea lce and Climate, San Diego CA,
February 19, 2010, http://aaas.confex.com/asas/2010/webprogram/Paper1505.html; I. Eisenman and J. S. Wettlaufer,
“Nonlinear threshold behavior during the loss of Arctic seaice,” Proceedings of the National Academy of Sciences 106,
no. 1 (January 6, 2009): 28-32; Dirk Notz, “The Future of Ice Sheets and Sea Ice: Between Reversible Retreat and
Unstoppable Loss,” Proceedings of the National Academy of Sciences 106, no. 49 (December 8, 2009): 20590-20595.

% There was a regionally warm period in the Arctic from the mid-1920s to around 1940, which scientists have assessed
to have been driven by naturd climate variability. They have found that period to be distinctly different from the recent
multi-decada warming, in part because the current warmth is global.
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Iceland. Most warming would occur in autumn and winter, “with very little temperature change
projected over the Arctic Ocean” in summer months.®

The observed warmer temperatures in the Arctic have reduced seaice extent and thickness, and
the amount of icethat persists year-round (“ perennial ice”); natural climate variability has likely
contributed as well, such asin the record low ice extent of 2007. The 2007 record minimum sea
ice extent was influenced by warm Arctic temperatures and warm, moist winds blowing from the
North Pacific into the central Arctic, contributing to melting and pushing ice toward and into the
Atlangizc past Greenland. Warm winds did not account for the near-record seaice minimum in
2008.

Due to observed and projected climate change, scientists have concluded that the Arctic will have
changed from an ice-covered environment to a recurrent ice-free® ocean (in summers) as soon as
the late 2030s. The character of ice cover is expected to change as wdl, with the ice being thinner
and more fragile. The variability from year to year of both ice quantity and location could be
expected to continue.

3L Wwilliam L. Chapman and John E. Walsh, “ Simulations of Arctic Temperature and Pressure by Global Coupled
Models,” Journal of Climate 20, no. 4 (February 1, 2007): 609-632.

%2 J. Overland, J. Walsh, and M. Wang, Arctic Report Card - Atmosphere (NOAA Arctic Research Program, October 6,
2008), http://www.arctic.noaa.gov/reportcard/atmosphere.html.

% Seefootnote 28. Also, athough one Canadian scientist has predicted that recurrent ice-free summers may begin
sometime between 2013 and 2020, thisis not consistent with other climate models' projections.
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Figure 1.Arctic Sea Ice Extent in September 2008, Compared with Prospective
Shipping Routes and Oil and Gas Resources
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Territorial Claims and Sovereignty Issues3

Motivated in part by a desire to exercise sovereign control over the Arctic region’s increasingly
accessible oil and gasreserves (see“Qil, Gas, and Mineral Exploration”), the four Arctic coastal
states other than the United States—Canada, Russia, Norway, and Denmark (of which Greenland
is aterritory)—arein the process of preparing territorial claimsin the Arctic, including claims for
expanded Exclusive Economic Zones (EEZSs), for submission to the Commission on the Limits of
the Continental Shelf. (As mentioned earlier—see “ U.S. Activities As a Non-Party to
UNCLOS’—the United States, as a non-party to UNCLOS, cannot participate as a member of the
commission; it cannot submit a claim under Article 76. Over the years, however, it has submitted
observations on submissions made by other states, requesting that those observations be made
available online and to the commission. In addition, since 2001, the United States has gathered
and analyzed data to determine the outer limits of its extended continental shelf.)

Russia has been attempting to chart the Arctic Ocean’s enormous underwater Lomonosov Ridge
in an attempt to show that it is an extension of Russia’s continental margin. The Russian claim to
thisridge, if accepted, would reportedly grant Russia nearly one-half of the Arctic area; a 2001
claim submitted by Russia was reected as insufficiently documented. Canada also claims a
portion of the Lomonosov Ridge as part of its own underwater continental shelf.* In August
2007, a Russian submersible on a research expedition deposited an encased Russian Federation
flag on the seabed of the presumed site of the North Pole. The action captured worldwide
attention, but analysts note that it did not constitute an official claim to the territory and was
therefore a purey symbolic act.

At aMay 2008 meeting in Ilulissat, Greenland, the five Arctic coastal states reaffirmed their
commitment to the UNCLOS legal framework for the establishment of extended continental shelf
limits in the Arctic.® (For further discussion, see* Extent of the Continental Margin” in “Qil, Gas,
and Mineral Exploration.”)

In addition to this process, there are four unresolved Arctic territorial disputes:

e Scientists have forecast that in coming decades, global warming will reduce the
ice pack in Canada’s northern archipelago sufficiently to permit ships to use the
trans-Arctic shipping route known as the Northwest Passage during the summer
months (see “Commercial Sea Transportation”). The prospect of such traffic
raises amajor jurisdictional question. Ottawa maintains that such a passage
would be an inland waterway, and would therefore be sovereign Canadian
territory subject to Ottawa’s surveillance, regulation, and control. The United
States, the European Union, and others assert that the passage would constitute
an international strait between two high sess.

e The United States and Canada are negotiating over a binational boundary in the
Beaufort Sea.

% This section prepared by Carl Ek, Specialist in International Relations, Foreign Affairs, Defense, and Trade
Division.

% «“Russia, Canada Make Competing Claims To Arctic Resources,” The Canadian Press, September 16, 2010.
Bug Countries Agree To Tak, Not Compete, Over the Arctic,” New York Times, May 29, 2008.
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e The United States and Russia in 1990 signed an agreement regarding a disputed
area of the Bering Seg; the U.S. Senate ratified the pact the following year, but
the Russian Duma has yet to approve the accord.

o Denmark and Canada disagree over which country has the territorial right to
Hans Island, atiny, barren piece of rock between Greenland and Canada’'s
Ellesmere Island. Some analysts bdieve the two countries are vying for control
over afuture sealanethat might be created if the Arctic ice were to melt
sufficiently to create a Northwest Passage. Others claim that the governments are
staking out territorial claimsin the event that future natural resource discoveries
make the region economically valuable.*

In addition to these disputes, Norway and Russia had been at odds for decades over the boundary
between the two in the so-called “ Grey Zone” in the Barents Sea, an area believed to hold rich
undersea deposits of petroleum. On September 15, 2010, Norwegian Prime Minister Jens
Stoltenberg and Russian President Dmitry Medvedev signed an agreement in Murmansk, a
Russian city near the Norwegian border. The accord awards roughly half of the 175,000-square-
kilometer areato each country; it spells out fishing rights, and provides for the joint development
of future oil and gas finds that straddle the boundary line. Some observers believeit is noteworthy
that Russia would concede sovereignty over such alarge, resource-rich territory to a small,
neighboring country. But others have noted that Moscow may be hoping for Norwegian
cooperation in devel oping offshore resources, and eventually in winning approval when Russia
submits its Article 76 UNCLOS claim.®

In August 2010, Canadian Foreign Minister Lawrence Cannon announced a new “ Statement of
Canada’'s Arctic Palicy,” which reaffirmed the government’s commitment to Canada’s sovereignty
in the region, to economic and social development, to environmental protection, and to
empowerment of the peoplesin the north. The statement also emphasized the government’s
intention to negotiate settlements to its disputes with the United States over the Beaufort Sea
boundary, and with Denmark over Hans Island. Minister Cannon declared that “ making progress
on outstanding boundary issues will be a top priority.”* Also, despite their dispute over Hans
Island, Canada and Denmark have been working together on Arctic issues. In May 2010, thetwo
countries' military chiefs of staffs signed a memorandum of understanding on Arctic Defense,
Security, and Operational Cooperation, committing the two countries to “ enhanced consultation,
information exchange, visits, and exercises.”

%7 For additional information, see Natalie Mychajlyszyn, The Arctic: Geopolitical 1ssues, Canadian Library of
Parliament, October 24, 2008.

B «Russia, Norway Sign Deal On Barents Sea Border, Seek More Development in Mineral-rich Arctic,” Associated
Press, September 15, 2010.

3 Cannon quoted in “Canada Seeks To Settle Arctic Borders,” Agence France Presse, August 20, 2010. For additiona
information concerning Canada’ s August statement on Arctic policy, see“ Statement on Canada s Arctic foreign policy:
Exercising sovereignty and promoting Canada’ s Northern Strategy abroad,” Foreign Affairs and International Trade
Canada website, http://www.international .gc.ca/pol ar-polaire/canada_arctic_foreign_policy-
la_politique_etrangere_du_canada_pour_arctique.aspx?ang=eng.

40« Canada and Denmark Sign Arctic Cooperation Arrangement,” Targeted News Service, May 17, 2010.
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Commercial Sea Transportation*!

Background

The search for a shorter route from the Atlantic to Asia has been the quest of maritime powers
sincethe Middle Ages. The melting of Arctic iceraises the possibility of saving several thousands
of miles and several days of sailing between major trading blocs.” If the Arctic were to become a
viable shipping route, the ramifications could extend far beyond the Arctic. For example, lower
shipping costs could be advantageous for China (at least its northeast region), Japan, and South
Korea because their manufactured products exported to Europe or North America could become
less expensive relative to other emerging manufacturing centers in Southeast Asia, such as
India.®® Mdting ice could potentially open up two trans-Arctic routes (see Figure 1):*

e TheNorthern Sea Route (NSR, ak.a. the“Northeast Passage’), along Russia’s
northern border from Murmansk to Provideniya, is about 2,600 nautical milesin
length. It was opened by the Soviet Union to shipping in 1931 but was not
opened to therest of the world until 1991. Even so, these waters are little used by
non-Russian ships.” This route would be applicable for trade between northeast
Asia (north of Singapore) and northern Euraope.

e The Northwest Passage (NWP) runs through the Canadian Arctic Islands. The
NWP actually consists of several potential routes. The southern routeis through
Peel Sound in Nunavut, which has been open the past three summers and
contains mostly one-year ice. However, this route is circuitous, contains some
narrow channels, and is shallow enough to impose draft restrictions on ships. The
more northern route, through McClure Strait from Baffin Bay to the Beaufort Sea
north of Alaska, is much more direct, and therefore more appealing to ocean
carriers, but more prone to ice blockage.® The NWP s potentially applicable for
trade between northeast Asia (north of Shanghai) and the northeast of North
Amer‘ilgza, but is considered by many to be less commercially viable than the
NSR.

“L This section prepared by John Frittelli, Specialist in Transportation Policy, Resources, Science, and Industry
Division. Vanessa Cied ak, Information Research Specidist, Knowledge Services Group, assisted in compiling
information for the background part of this section.

“2 Extended daylight hours in the Arctic during the summer may also be an advantage.

“ Presentation by Stephen Carmel, Senior Vice President, Maersk Line Ltd., Haifax International Security Forum,
Arctic Security: The New Great Game? November 21, 2009, available at http://fora.tv/.

4 A third but more remote possibility is aroute directly over the North Pole.

% In the summer of 2009, two German-owned shi ps are believed to be the first non-Russian shipsto transit the NSR,
sailing from Koreato deliver oil-service equipment to the Russian Arctic and then sailing on to Rotterdam.

“ This was the route pioneered by the SSManhattan, an oil tanker modified for ice breaking in 1969 to carry Alaskan
North Sope ail to the Atlantic. This was the first commercial passage through the NWP, but the building of the
Alaskan pipeline was found to be the more economical means of transporting oil from the North Slopeto the lower 48
states.

47 Although the NWP is often compared to the aternative route through the Panama Canal in terms of distance and
sailing days from Asiato the U.S. east coast, another alternative to consider is the shorter and faster transcontinental
rail route across Canada or the United States.
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Destination Traffic, Not Trans-Arctic Traffic

Almost all cargo ship activity currently taking place in the Arctic is to transport natural resources
from the Arctic or to deliver general cargo and supplies to communities and natural resource
extraction facilities. Thus, cargo ship traffic in the Arctic presently is mostly regional, not trans-
Arctic. While there has been a recent uptick in Arctic shipping activity, this activity has more to
do with a spike in commodity prices than it does with the melting of Arctic ice. Even so, recent
activity isless than it has been in the past. The NSR continues to account for the bulk of Arctic
shipping activity. The western end of the NSR, in the Barents Seg, is open year round. Further
east, sections of the NSR are open for aslittle as two and a half months during the summer. From
Murmansk, ail is transported to Europe, as well as ore and timber, while general cargo and fuel
are ddivered to the port by ship. Nickel and copper are also shipped from the northern coast of
Russia. Coal has been shipped from Svalbard to Europe for almost a century. The Murmansk
Shipping Company keeps the NSR route open with nuclear powered icebreakers. It is partially
owned by LukQil, which has afleet of ice-strengthened oil tankers. Norilsk Nickel, alarge
producer of nickel, is also alarge shipper in NSR and is currently building five reinforced cargo
vessels. In NWP waters, general cargo is shipped along Alaska’s north coast between Point
Barrow and Prudhoe Bay and zinc is shipped from the Red Dog Mine in Alaska. Crude oil tankers
load at Bent Horn and Cameron Island in the Canadian Arctic.

Cruise Ship Activity

Considerable cruise ship activity takes place in Arctic waters. In the summer of 2007, three cruise
ships reportedly sailed through the NWP from the Atlantic to Alaska's North Slope.® In the
Barents Seq, there are regular cruise ships sailing to Svalbard. The inherent dangers for passenger
shipsin the Arctic have prompted calls for international regulations promoting the safety of cruise
shipsin the area. Some have suggested that cruise ships sail in pairs to provide assistance to one
another, given the Arctic’s remoteness and the difficulty land based rescuers would have in
reaching a vessel in distress.*® Requiring that Arctic cruise vessels have ice-strengthened hulls
and be equipped with enclosed lifeboats could be other safety requirements. In 2003, some Arctic
cruise and tourist operators formed the Association of Arctic Expedition Cruise Operators
(AECO) to establish agreed-upon safety and environmental protection guidelines, but this
organization only covers the portion of the Arctic around Greenland, Svalbard, and Jan Mayen.®

Unpredictable Ice Conditions Hinder Trans-Arctic Shipping

Arctic waters do not necessarily have to beice free to be open to shipping. Multiyear ice can be
over 10 feet thick and problematic even for icebreakers, but one-year iceistypically threefeet
thick or less. This thinner ice can be more readily broken up by icebreakers or ice class ships.
However, more open water in the Arctic has resulted in another potential obstacle to shipping,
namely unpredictableice flows. In the NWP, meting ice and the opening of waters that were
once covered with one-year ice has allowed blocks of multiyear ice from farther north, or
icebergs from Greenland, to flow into potential sea lanes. The source of this multiyear iceis not
predicted to dissipate in spite of climate change. Moreover, the flow patterns of these ice blocks

“«|.S. Needs to Prepare for Arctic Traffic Surge,” Anchorage Daily News, February 12, 2008, p. A4.
49 “Northern Waters,” The Globe and Mail (Canada), August 14, 2008, p. A8.
% See http://www.aeco.nofindex.htm for more information.
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arevery difficult to predict, and they have blocked potential routes for shipping.™ Thus, the lack
of icein potential sea lanes during the summer months can add even greater unpredictahility to
Arctic shipping. Thisisin addition to the extent of ice versus open water, which is also highly
variable from one year to the next and seasonally. As mentioned above, “icefree’ does not mean
“noice’ and the presence of even small blocks of ice or icebergs from a melting Greenland ice
sheet requires slow sailing.

The unpredictability of ice conditionsis a major hindrance for trans-Arctic shipping in general,
but can be more of a concern for some types of shipsthan it is for others. For instance, it would
beless of a concern for cruise ships, which may have the objective of merely visiting the Arctic
rather than passing through the Arctic and could change their route and itinerary depending onice
conditions. On the other hand, unpredictability is of the utmost concern for container ships that
carry thousands of containers from hundreds of different customers, all of whom expect to unload
or load their cargo upon the ship’s arrival at various ports as indicated on the ship’s advertised
schedule. Other ships carrying entirely one commodity in bulk from one port to another for just
one customer could have more flexibility in terms of adelivery window, but would not likely risk
an Arctic passage under prevailing conditions.

Iceis not the sole impediment to Arctic shipping. Adverse weather is also an impediment. This
includes not only severe storms, but also intense cold, which can impair deck machinery. During
the summer months when shipping is most likely to occur, heavy fog is most common in the
Arctic. Operating costs are higher in the Arctic. Ship sizeis an important factor in reducing
freight costs, and many ships sailing in other waters would require two icebreakers to break a
path wide enough for them to sail through.> Also, icebreakers or ice-class cargo vessels burn
more fuel than is required to sail through open water and ships would haveto sail at slower
speeds. The shipping season in the Arctic only lasts for a few weeks. | cebreakers and other
special required equipment would sit idle the remainder of the year. None of these impediments
by themselves may be enough to discourage Arctic passage but they do raise costs, perhaps
enough to negate the savings of a shorter route. Thus, from a shipper’s perspective, shorter viathe
Arctic does not necessarily mean cheaper and faster.>

Basic Navigation Infrastructure Is Lacking

Considerableinvestment in navigation-related infrastructure would be required if trans-Arctic
shipping were to become a redlity. Channel marking buoys and other floating visual aids are not
possible in Arctic waters because moving ice sheets will continuously shift their positions.
Therefore, marine surveys and ice charts would need to be relied on exclusively. For some areas
in the Arctic, however, these surveys and charts are out of date and not sufficiently accurate® To
remedy this problem, aviation reconnaissance of ice conditions and satellite images would need to

' SE.L. Howell and J.J. Yackel, “A Vessd Transit Assessment of Sea Ice Variability in the Western Arctic, 1969-
2002: Implications for Ship Navigation,” Canadian Journal of Remote Sensing, val. 30, no. 2, 2004.

2 Arctic Unlikely to See Major Shipping Growth,” New Zealand Transport and Logistics Business Week, April 24,
2008.

3 Presentation by Stephen Carmel, Senior Vice President, Maersk Line Ltd., Haifax International Security Forum,
Arctic Security: The New Great Game? November 21, 2009, available at http://fora.tvi.

% In July and August 2010, NOAA is surveying the Bering Straits areain order to update its charts but states that it will
take more than 25 years to map the prioritized areas of navigational significancein U.S. Arctic waters. See
http://www.noaanews.noaa.gov/stories2010/20100720_fairweather.html.

Congressional Research Service 15



Changes in the Arctic: Background and Issues for Congress

become readily available for ship operators.® Ship-to-shore communication infrastructure would
need to be installed where possible. Refueling stations may be needed, as well as, perhaps,
transshipment ports where cargo can be transferred to and from ice capable vessels at both ends
of Arctic routes. Shipping lines would need to develop a larger pool of mariners with ice
navigation experience. Marine insurers would need to calculate the proper level of risk premium
for polar routes, which would require more detailed information about Arctic accidents and
incidentsin the past.

Regulation of Arctic Shipping

Dueto the international nature of the shipping industry, maritime trading nations have adopted
international treaties that establish standards for ocean carriersin terms of safety, pollution
prevention, and security. These standards are agreed upon by shipping nations through the
International Maritime Organization (IMO), a United Nations agency that first met in 1959. Key
conventions that the 168 IMO member nations have adopted include the Safety of Lifeat Sea
Convention (SOLAS), which was originally adopted in response to the Titanic disaster in 1912
but has since been revised several times; the Prevention of Pollution from Ships (MARPOL),
which was adopted in 1973 and modified in 1978; and the Standards for Training, Certification,
and Watchkeeping for Seafarers (SCTW), which was adopted in 1978 and amended in 1995. It is
up to ratifying nations to enforce these standards. The United States is a party to these
conventions and the U.S. Coast Guard enforces these regulations when it boards and inspects
ships and crews arriving at U.S. ports and the very few ships engaged in international trade that
sail under the U.S. flag. Like the United States, most of the other major maritime trading nations
lack the ability to enforce these regulations as a“flag state’ because much of the world’'s
merchant fleet is registered under so-called “flags of convenience.” While most ship owners and
operators are headquartered in developed countries, they often register their shipsin Panama,
Liberia, the Bahamas, the Marshall Islands, Malta, and Cyprus, among other “open registries,”
because these nations offer more attractive tax and employment regulatory regimes. Because of
this development, most maritime trading nations enforce shipping regulations under a“ port state
control” regime—that is, they require compliance with these regulations as a condition of calling
at their ports. The fragmented nature of ship ownership and operation can be a further hurdleto
regulatory enforcement. It is common for cargo ships to be owned by one company, operated by a
second company (which markets the ship’s space), and managed by athird (which may supply the
crew and other services a ship requires to sail), each of which could be headquartered in different
countries.

Arctic Guidelines

While SOLAS and other IMO conventions include provisions regarding the operation of shipsin
ice-infested waters, they are not specific to the polar regions. To supplement existing
requirements, in December 2002, the IMO approved guidelines for ships operating in Arctic ice-
covered waters.” These are only recommendations for ships operating in the Arctic, not
requirements. They apply to passenger and cargo ships of 500 gross tons or more engaged in
international voyages. They do not apply to fishing vessels, military vessels, pleasure yachts, and

* | ce reporting that currently existsisintended for scientists not mariners.
% See http://www.imo.org/ for more information.
5" See MSC/Circ. 1056/MEPC/Circ.399 at http://www.imo.org/.
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smaller cargo ships. The guidelines are intended to improve safety and prevent pollution in the
Arctic, and they include provisions on ship construction, ship equipment related to navigation,
and crew training and ship operation. The guidelines recommend that ships carry fully enclosed
lifeboats or carry tarpaulins to cover their lifeboats. They recommend that the crew include at
least oneice navigator with documented evidence of having completed an ice navigation training

program.

Nations can enforce additional requirements on ships arriving at their ports or sailing through
their coastal waters. For instance, U.S. Coast Guard regulations largely follow IMO conventions
but mandate additional requirements in some areas. U.S. coastal states can require ships calling at
their ports to take additional safety and pollution prevention safeguards. Canada and Russia have
additional pollution regulations for Arctic waters exceeding MARPOL . The U.S. Coast Guard is
seeking agreement with Russia to establish a vessel traffic separation scheme for the strait
between Alaska and Russia. The United States and Canada have set up a unique cooperative
arrangement in governing the St. Lawrence Seaway System that some suggest could serve as a
model for multinational regulation of Arctic shipping.

Regardless of whether it istrans-Arctic or destination shipping that increases in the region,
protection of life and the environment is a concern. Among theissues for U.S. policymakersto
consider are whether IMO guidelines for Arctic shipping should become mandatory, the
appropriateroles of the U.S. federal government and the state of Alaska in regulating Arctic
shipping, and how best to arrange a multinational framework for governing Arctic navigation.

Oil, Gas, and Mineral Exploration5®

Changes to the Arctic brought about by warming temperatures resulting from climate change will
likely allow more exploration for oil and gas offshore where the extent of summer seaiiceis
shrinking. Similarly, shrinking glaciers onshore could expose land containing economic deposits
of gold, iron ore, or other minerals that were previously covered by glacial ice. Warming that
causes permafrost to melt could also pose challenges to onshore exploration activities because
ground structures, such as pipelines and other infrastructure that depend on footings sunk into the
permafrost for support, could become unstable. Despite the warming temperatures, however,
exploration and development in the Arctic would still be subject to harsh conditions, especially in
winter, which makes it costly and challenging to develop infrastructure necessary to produce,
store, and transport ail, gas, and minerals from newly discovered deposits.

Shrinking sea ice cover in the Arctic has also intensified interest in mapping the continental
margins of countries with lands in the Arctic. Delineating the extent of the continental margins
beyond the 200 nautical mile Exclusive Economic Zone (EEZ) under the terms of Article 76 of
the U.N. Convention on the Law of the Sea (UNCLOS) could open up substantial amounts of
submerged lands for development. Mapping projects are underway, by individual countries and in
cooperative studies, that would be used to support national claims to submerged lands which may
contain large amounts of oil, natural gas, methane hydrates, or minerals.

%8 This section prepared by Curry Hagerty, Specidist in Energy and Natural Resources Policy, Resources, Science, and
Industry Division; Peter Folger, Specialist in Energy and Natural Resources Policy, Resources, Science, and Industry
Division; and Marc Humphries, Analyst in Energy Poalicy, Resources, Science, and Industry Division.
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Expiration of the annual congressional moratoria on September 30, 2008, coupled with other
developments in offshore leasing activity, impacts federal policies on Arctic offshore
development in a number of ways.> The expiration of leasing restrictions allows Outer
Continental Shelf (OCS) areas where leasing has not been considered for many years to be
considered for potential federal leasing activity. Other devel opments in offshore leasing activity
include a presidential order to lift the executive restrictions on certain OCS areas to allow
offshore drilling, the emergence of new offshore operations (OCS renewable energy leasing in
Arctic areas™), and the general emergence of new technologies related to OCS research and
development. Diminished leasing restrictions impact OCS activity in a domestic and an
international context and generally contribute to the larger debate over OCS drilling in the Arctic.

Oil and Gas

A primary driver for theincreased interest in exploring for oil and gas offshorein the Arctic is the
shrinking Arctic ice cap, or conversely, the growing amount of ice-free ocean in the summertime.
Reduced seaicein the summer means that ships towing seismic arrays* can explore previously
inaccessible regions of the Arctic Ocean, Chukchi Sea, Beaufort Sea and other offshore regions
for longer periods of time without risk of colliding with floating seaice. Less seaice over longer
periods compared to previous decades also means that the seasonal window for offshore drilling
in the Arctic remains open longer in the summer and increases the chances for making a
discovery.

In addition to the improved access to larger portions of the Arctic afforded by shrinking seaice,
recent interest in Arctic oil and gas was fuded by a 2008 U.S. Geological Survey (USGS)
appraisal of undiscovered oil and gas north of the Arctic Circle.® The USGS asserts that “ The
extensive Arctic continental shelves may constitute the geographically largest unexplored
prospective area for petroleum remaining on Earth.”® In the report, the USGS estimates that 90
billion barres of oil, nearly 1,700 trillion cubic feet of natural gas, and 44 billion barrels of
natural gas liquids may remain to be discovered in the Arctic. Nearly all (84%) of the oil and gas
is expected to occur offshore. The USGS estimate for total undiscovered oil and gasin the Arctic
exceeds thetotal discovered amount of Arctic oil and oil-equivalent natural gas (240 billion

% The Continuing Appropriations Resol ution 2009 (P.L. 110-329) did not extend the annual congressional moratorium
on oil and gas leasing activities. On March 11, 2009, the Omnibus Appropriations Act, 2009 (P.L. 111-8) was enacted
without moratoria provisions, confirming that the oil and gas devel opment moratoriain the OCS a ong the Atlantic and
Pacific Coasts, parts of Alaska, and the Gulf of Mexico that had been in place since 1982 had not been restored in 2009
appropriations measures. The combined effect of Presidentia Directives from 1990 to 2008 also impacted moratoria
constraints.

% 0on July 14, 2008, a Modification of the Presidential Withdrawal of areas of the United States Outer Continental
Shelf from leasing disposition was announced by President Bush in the following statement, ** Under the authority
vested in me as President of the United States, including section 12(a) of the Outer Continental Shelf Lands Act, 43
U.S.C. 1341(a), | hereby modify the prior memoranda of withdrawals from disposition by leasing of the United States
Outer Continental Shelf issued on August 4, 1992.”

& Effective on June 29, 2009, the rule established two types of leases; (1) commercial leases for full development and
power generation, and (2) limited leases for resource assessment and technology testing. See 73 Fed Reg 39376.

82 A sdsmic array istypically along string or streamer of geophones—acoustic devices used for recording seismic
signals—towed behind a ship while the ship traverses a prospective oil and gas-bearing portion of the seafloor. The
seismic signas are processed and interpreted to give a cross-section or three-dimensional image of the subsurface.

8 See USGS Circum-Arctic Resource Appraisal website at http:/energy.usgs.gov/arctic/.

8 USGS Fact Sheet 2008-3049: Circum-Arctic Resource Appraisal: Estimates of Undiscovered Oil and Gas North of
the Arctic Circle; at http://pubs.usgs.gov/fs/2008/3049/.
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barrels), which constitutes almost 10% of the world’s known conventional petroleum resources.®
An important caveat to the USGS assessment, however, isthat it excludes economic
considerations. The report only includes resources that would be technically recoverable with
current technology; they may not necessarily be economically recoverable under prevailing oil
and gas prices.

Despite the warming trend in the Arctic, a discovery of new oil and gas deposits far from existing
storage, pipelines, and shipping facilities can not be devel oped until infrastructure is built to
extract and transport the petroleum. For example, a Devon Energy spokesman noted in April 2008
that a 240 million barrel discovery in the Beaufort Seawon’t be developed for at least 10 years
because the company does not have the infrastructure to transport the 0il.* Other areas with oil
and gas potential, such as offshore east Greenland, may take even longer to devel op because they
are still covered by substantial summer sea ice that would hinder exploration and devel opment
unless more ice melts.*’

Extent of the Continental Margin

Increased interest in developing offshore resources in the Arctic has sparked efforts by nations
bordering the Arctic Ocean to map the extent of their continental margins beyond the 200-mile
EEZ limit. Under UNCLOS, nations can submit a claim to submerged lands if they demonstrate
that their continental margin extends beyond the 200-mile limit according to the definitionin
Article 76. Under Article 76, the extent of the continental margin beyond the 200-mile limit
depends on the position of the foot of the continental slope, the thickness of sediments, and the
depth of water. Also, the continental margin could include geologic features that extend from the
continent out to sea, which may include undersea ridges continuing for hundreds of miles
offshore.

As mentioned earlier—see “ U.S. Activities As a Non-Party to UNCLOS’—the United States, asa
non-party to UNCLOS, cannot participate as a member of the Commission on the Limits of the
Continental Shelf; it cannot submit a claim under Article 76. Over the years, however, it has
submitted observations on submissions made by other states, requesting that those observations
be made available online and to the commission. In addition, since 2001, the United States has
gathered and analyzed data to determine the outer limits of its extended continental shelf.

Arctic border countries have begun the complex investigations needed to support claims for an
extended continental shelf in the Arctic. Claims have already been submitted by several countries,
including the Russian Federation, which submitted its UNCLOS claim to a portion of the Arctic
continental shelf in 2001.% Russia made claims to the L omonosov Ridge, an undersea feature
spanning the Arctic from Russia to Canada, as an extension of its continental margin. The
submission demonstrated Russia’s bid to extend activities in Arctic regions. The United States has

® USGS Fact Sheet 2008-3049: Circum-Arctic Resource Appraisal: Estimates of Undiscovered Oil and Gas North of
the Arctic Circle; at http://pubs.usgs.gov/fs/2008/3049/.

% Hugo Miller, “BHP Billiton Leads Arctic Gold Hunt in Global Warming Bonanza,” Bloomberg.com (April 16,
2008), at http://www.bl oomberg.com/apps/news?pi d=20601081& sid=ag.kQZIn.mFg& refer=australia

57 The Associated Press, “Greenland Opensto Qil Firms; Melting Ice Unlocks Reserves,” International Herad Tribune
(January 14, 2008), a http://www.iht.com/arti cles/ap/2008/01/14/busi ness/NA-FIN-US-Greenland-Oil-Compani es.php.

® Tony Halpin, “ President Medvedev Threatens Russian Arctic Annexation,” Times Online (September 18, 2008), at
http://www.ti mesonline.co.uk/tol/news/worl d/europe/articled773567.ece.

Congressional Research Service 19



Changes in the Arctic: Background and Issues for Congress

started to gather and analyze data through an initiative called the Extended Continental Shelf
Project.”® In this effort, the United States is working closely with Canada to prepare and present
Canada’s submission to the Commission on the Limits of the Continental Shelf.

Canada and the United States share overlapping regions of the seabed as part of the extended
continental margin of both nations. Both countries have conducted research singly and jointly to
map the extended continental shelf.”” In August 2008, Canada’s prime minister announced that
Canada would spend $100 million (Canadian) over five yearsto map its total Arctic mineral and
energy resources and bolster Canada’s sovereignty over its northern resources.” On January 12,
2009, the Bush Administration issued a presidential directive addressing the extended continental
shelf and boundary issues in the Arctic, among other issues, including national security and
maritime transportation.” The directive acknowledges an unresolved boundary between the
United States and Canada in the Beaufort Sea, and notes that Russia and the United States abide
by a 1990 maritime boundary treaty pending its entry into force onceit is ratified by the Russian
Federation. According to the USGS, however, most of the potential oil and gas resources
estimated for the Arctic are likely to occur within already agreed-upon territorial boundaries.”
(For further discussion, see“ Territorial Claims and Sovereignty Issues.”)

Minerals

A warming Arctic means new opportunities and challenges for mineral exploration and
development. Receding glaciers expose previously ice-covered land that could host economic
mineral deposits that were previousy undetectable and un-mineable below theice. Longer
summers would also extend exploration seasons even for areas not currently ice-covered but
which are only accessible for ground surveys during the warmer months. In some parts of the
Arctic, such as Baffin Island, Canada, less sea ice allows ships to transport heavy equipment to
remote locations, and to convey ore from mines to the market further south. Some railway and
mining operators are considering devel oping railroads and other infrastructure to transport ore
year-round.” As with onshore oil and gas development, however, mining infrastructure that
depends on footings sunk into permafrost could become unstable if the permafrost meltsin
response to warmer temperatures. Also, as with oil and gas devel opment, mineral deposits that
may be technically recoverable with current technology may not be economically profitable.

One important part of the current infrastructure in the Arctic that supports ail, gas, and mineral
development is the construction and use of ice roads—built and used during the winter—but
which are not passable during the warmer months. Warmer temperatures are shortening theice

® The purpose of the U.S. Extended Continental Shelf Project isto establish the full extent of the continental shelf of
the United States, consistent with international law. Involved in this mission are the U.S. Coast Guard (USCG),
Department of State (DOS), and the University of New Hampshire (UNH). NOAA has the lead in collecting
bathymetric data. The U.S. Geological Survey has the lead in collecting seismic data

" See USGS, U.S. Extended Continental Shelf Project, at http://www.state.gov/g/oes/continental shel /.

™ Pressreease, Office of the Prime Minister, Canada (August 26, 2008), at http://www.pm.gc.caleng/media.asp?
category=1&id=2242.

2 National Security Presidential Directive/NSPD-66 and Homeland Security Presidentia Directive/HSPD-25, at
http://www.whitehouse.gov/news/rel eases/2009/01/20090112-3.html .

3 Don Gauttier, Research Geologist, USGS, quoted in “ Countries in Tug-of-War Over Arctic Resources,” CNN.com
(January 2, 2009), at http://www.cnn.com/2009/TECH/sci ence/01/02/arcti c.rights.disputelindex.html Aref=newssearch.

™ Carolyn Fitzpatrick, “Heavy Haul in the High North,” Railway Gazette International (July 24, 2008), at
http://www.rail waygazette.com/news/singl e-vi ew/view/10/heavy-haul -in-the-high-north.html.
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road transport seasons and creating transportation challenges. For example, the opening date for
tundra roads in northern Alaska has shifted from early November prior to 1991 to January in
recent years.”

Environment and Economics

The warming Arctic has focused attention on threats to its wildlife and ecosystems, and it is
expected that increased oil, gas, and mineral exploration and development activities may also
invite increased scrutiny of possible harm to the fragile Arctic ecosystems. Federal offshore
programs are often the subject of thistype of scrutiny, as demonstrated by litigation largely
focusing on environmental impacts. For example, plaintiffsin cases challenging government
approval of OCS development activity in the Chukchi Sea generally arelocal communities and
national environmental groups. The defendant in litigation over federal leasing in the Alaska
program areas is the Secretary of the Interior. Typically litigation over federal offshore programs
in Alaska takes place in two venues—the U.S. Court of Appeals for the Ninth Circuit, and/or the
U.S. District Court of the District of Alaska. The schedulefor litigation can be an issue because
the schedul e in one venue has some bearing on rulings related to litigation in the other venue. A
new schedule for litigation regarding OCS development in the Chukchi Seais currently under
consideration. The outcome of court cases will likely impact future development activities.

The outcome of judicial action on environmental regulations is not yet known, but it is widely
accepted that complying with current environmental laws and regulations in the Arctic adds to the
comparatively high cost of doing businessin the far north. In addition, the price and price
stability of petroleum and mineral commodities will underlie industry decisions about whether to
make large investments in multi-year exploration and development projectsin the Arctic. Low or
volatile prices could curtail any sustained development efforts north of the Arctic Circle, even if
continued warming opens new territory to petroleum and mineral exploration. In addition to
uncertainty regarding the price of ail, gas, and minerals, and the environmental considerations
that accompany exploration and devel opment, there is the uncertainty for the United States
regarding its claims to submerged lands beyond the 200-mile EEZ.

Even if the commodity prices and environmental costs were favorable toward exploration and
development, uncertainty over U.S. claims to the extended continental shelf—because the United
States is a non-party to UNCLOS—may influence private sector decisionsto invest in Arctic oil,
gas, and mineral resource devel opment.

Oil Pollution and Pollution Response’®

Oil Pollution Implications of Arctic Change

Climate change impacts in the Arctic, particularly the decline of seaice and retreating glaciers,
have stimulated human activities in the region, many of which have the potential to create oil
pollution. A primary concern is the threat of alarge oil spill in the area. Although a major ail spill

" See National Oceanic and Atmospheric Administration, Arctic Change, at http://www.arcti c.noaa.gov/detect/|and-
road.shtml ?page=land.

" This section prepared by Jonathan L. Ramseur, Specidist in Environmental Policy, Resources, Science, and Industry
Division.
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has not occurred in the Arctic region,” recent economic activity, such as oil and gas exploration
and tourism (cruise ships), increases the risk of oil pollution (and other kinds of pollution) inthe
Arctic. Significant spillsin high northern latitudes (e.g., the 1989 Exxon Valdez spill in Alaska
and spillsin the North Sea) suggest that the “ potential impacts of an Arctic spill arelikely to be
severefor Arctic species and ecosystems.” ™

Risk of Oil Pollution in the Arctic

A primary factor determining therisk of oil pollution in the Arctic is the level and type of human
activity being conducted in the region. Although climate changes in the Arctic are expected to
increase access to natural resources and shipping lanes, the region will continue to present
logistical challenges that may hinder human activity in the region. For example (as discussed in
another section of this report),” the unpredictable ice conditions may discourage trans-Arctic
shipping. If trans-Arctic shipping were to occur on a frequent basis, it would represent a
considerable portion of the overall risk of oil pollution in the region. In recent decades, many of
theg\évorld’s largest oil spills have been from ail tankers, which can carry millions of gallons of
oil.

Although the level of trans-Arctic shipping is uncertain, many expect oil exploration and
extraction activities to intensify in the region.®* Qil well blowouts from offshore oil extraction
operations have been a source of major oil spills, eclipsing the largest tanker spills. Thelargest
accidental oil spill in recent history was from the 2010 Deepwater Horizon incident in the Gulf of
Mexico.® During that incident, the uncontrolled well released (over an 84-day period)
approximately 200 million gallons of crude oil into the Gulf.®® The second largest accidental oil
spill in recent history—the IXTOC |, estimated at 140 million gallons—was dueto an oil well
blowout in Mexican Gulf Coast watersin 1979.*

Until the 2010 Degpwater Horizon incident, the spill record for offshore platformsin U.S. federal
waters had shown improvement from prior years.® A 2003 National Research Council (NRC)
study of oil and gas activities on Alaska’s North Slope stated “ the conclusion of these analysesis
that blowouts that result in large spills are unlikely.”® Similar conclusions were made in federal

" Arctic Monitoring and Assessment Programme (AMAP), Arctic Oil and Gas 2007 (2008).
"8 Arctic Monitoring and Assessment Programme (AMAP), Arctic Oil and Gas 2007 (2008).
" Seethis report’ s section “ Implications for Sea Transportation,” by John Fritelli.

8 For example, the Exxon Val dez spilled approximately 11 million gallons of ail, but its carrying capacity was
approximately 60 million gallons.

8 Seethis report’ s section “ Implication of Changesin the Arctic for Qil, Gas, and Mineral Exploration and
Development,” by Peter Folger and Marc Humphries.

8 | arger oil spills occurred during the 1991 Iraq War, but many of those spills were ddliberate. A 1910-1911 onshore
oil blowout in the Cdifornia San Joaquin Valley is reported to have spilled 9.4 million barrels of crude oil (almost 400
million gallons).

8 See CRS Report R41531, Deepwater Horizon Oil Spill: The Fate of the Gil, by Jonathan L. Ramseur.

84 Nationa Research Council (NRC) of the Nationa Academies of Science, Qil inthe Sea lll: Inputs, Fates, and
Effects (2003).

8 See CRS Report RL33705, Oil Spillsin U.S Coastal Waters: Background and Governance, by Jonathan L.
Ramseur; and Dagmar Etkin (Environmental Research Consulting), Analysis of U.S. Oil Spillage, Prepared for
American Petroleum Institute, August 2009.

8 Nationa Research Council of the National Academies of Science, Cumul ative Environmental Effects of Oil and Gas
Activities on Alaska’ s North Sope (2003).
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agency documents regarding deepwater drilling in the Gulf of Mexico before the 2010 Deepwater
Horizon event.®” Some would likely contend that the underlying analyses behind these
conclusions should be adjusted to account for the 2010 Gulf oil spill. However, others may argue
that the proposed activities in U.S. Arctic waters present less risk of an oil well blowout than was
encountered by the Deepwater Horizon drill rig, because the proposed U.S. Arctic operations
would bein shallower waters (150 feet) than the deepwater well (approximately 5,000 feet) that
was involved in the 2010 Gulf ail spill. In addition, Shell Oil has stated that the pressuresin the
Chukchi Sea (the location of Shell’s recent interest) would be two to three times less than they
werein well involved in the 2010 Gulf oil spill ® Regardless of these differences, even under the
most stringent control systems, some oil spills and other accidents are likely to occur from
equipment failure or human error.

Potential Impacts

No oil spill is entirely benign. Even arelatively minor spill, depending on the timing and location,
can cause significant harm to individual organisms and entire populations. Regarding aquatic
spills, marine mammals, birds, bottom-dwelling and intertidal species, and organismsin early
developmental stages—eggs or larvae—are especially vulnerable. However, the effects of oil
spills can vary greatly. Oil spills can cause impacts over arange of time scales, from only afew
days to several years, or even decades in some cases.

Conditions in the Arctic may have implications for toxicological effects that are not yet
understood. For example, oil spills on permafrost may persist in an ecosystem for relatively long
periods of time, potentially harming plant life through their root systems. Moreover, little is
known about the effects of oil spills on species that are uniqueto the Arctic, particularly, species
abilities to thrive in a cold environment and the effect temperature has on toxicity.*

The effects of oil spillsin high latitude, cold ocean environments may last longer and cause
greater damage than expected. Some recent studies have found that oil spillsin lower latitudes
have persisted for longer than initially expected, thus raising the concern that the persistence of
oil inthe Arctic may be understated. In terms of wildlife, population recovery may take longer in
the Arctic because many of the species have longer life spans and reproduce at a slower rate.*

Response and Cleanup Challenges in the Arctic Region

Climate changes in the Arctic are expected to increase human activities in the region, many of
which impose arisk of oil pollution, particularly from oil spills. Conditions in the Arctic region
impose unique challenges for personnel charged with (1) oil spill response, the process of getting
people and equipment to theincident, and (2) cleanup duties, either recovering the spilled ail or

87 See, for example, Minerals Management Service (MM S), Outer Continental Shelf Oil & Gas Leasing Program:
2007-2012, Fina Environmenta Impact Statement, April 2007, Chapter 4, MMS, Proposed Gulf of Mexico OCS Oil
and Gas Lease Sale 206, Centra Planning Area, Environmental Assessment, October 2007;

8 | etter from Marvin E. Odum, President, Shell Oil Company to S. Elizabeth Birnbaum, Mineral's Management
Service (May 14, 2010). Cited in a staff paper from the National Commission on the BP Deepwater Horizon Oil Spill
and Offshore Drilling (“ The Challenges of Oil Spill Response in the Arctic,” January 2011).

8 AMAP, Arctic Oil and Gas 2007 (2008).
% AMAP, Arctic Oil and Gas 2007 (2008).

Congressional Research Service 23



Changes in the Arctic: Background and Issues for Congress

mitigating the contamination so that it poses less harm to the ecosystem. These challenges may
play arolein the policy development for economic activities in the Arctic.

Spill Response Challenges

Responsetimeis a critical factor for oil spill recovery. With each hour, spilled oil becomes more
difficult to track, contain, and recover, particularly in icy conditions, where oil can migrate under
or mix with surrounding ice.** Most response techniques call for quick action, which may pose
logistical challenges in areas without prior staging equipment or trained response professionals.
Many stakeholders are concerned about a “response gap” for oil spillsin the Arctic region. % A
response gap is a period of timein which oil spill response activities would be unsafe or
infeasible. The response gap for the northern Arctic latitudes is likely to be extremely high
compared to other regions.®

According to the former Commander of the 17" Coast Guard District (Alaska), “we are not
prepared for amajor oil spill [over 100,000 gallons] in the Arctic environment. The Coast Guard
has no offshore response capability in Northern or Western Alaska.”* The transportation
infrastructure along Alaska's northern coast poses challenges for oil spill responders. The Coast
Guard has no designated air stations north of Kodiak, AK, whichis almost 1,000 miles from the
northernmost point of land along the in Point Barrow, AK.* Although some of communities have
airstrips capable of landing cargo planes, no roads connect these communities.* Vessel
infrastructureis also limited. The nearest major port isin the Aleutian 1slands, approximately
1,300 miles from Point Barrow. A 2010 GAO report identified further logistical obstacles that
would hinder an oil spill response in the region, including “inadequate’ ocean and weather
information for the Arctic and technological problems with communications.®”

The history of oil spills and response in the Aleutian Islands raises concerns for potential spillsin
the Arctic region:

Thepast 20 years of dataon responseto spillsin the Aleutianshas a so shown that almost no
oil has been recovered during events where attempts have been made by the responsible
parties or government agencies, and that in many cases, weather and other conditions have
prevented any response at all.®

" World Wildlife Fund, Oil Spill: Response Challengesin Arctic Waters (2007).

%2 Coastal Response Research Center, Opening the Arctic Seas: Envisioning Disasters and Framing Solutions (2009),
partnership between the National Oceanic and Atmospheric Administration and the University of New Hampshire.

% Although the response gap in the Arctic has not been quantified, arecent estimate of Prince William Sound (PWS)
may beinstructive. A 2007 study found a response gap for PWS of 38% for the time of the study period (65% during
the winter season). Note that PWS has existing infrastructure for response, while the more remote Arctic areas do not.
Nuka Research and Planning Group, LLC, Response Gap Estimate for Two Operating Areas in Prince William Sound,
Alaska (2007), Report to Prince William Sound Regional Citizens' Advisory Council.

% Arthur Brooks (Commander, 17" Coast Guard District) Coast Guard Journal, Arctic Journal (April 7, 2008).

% U.S. Coast Guard, Report to Congress: U.S. Coast Guard Polar Operations, December 2008.

% A single road connects Deadhorse, Alaska and the Prudhoe Bay with central Alaska (Fairbanks). For more details
and maps of the area, see Nuka Research and Planning Group, Oil Spill Prevention and Responsein the U.S Arctic
Ocean: Unexamined Risks, Unacceptable Consequences, Commissioned by Pew Environment Group, November 2010.

9 GAO, Coast Guard: Effortsto Identify Arctic Requirements Are Ongoing, but More Communication about Agency
Planning Efforts Would Be Beneficial, September 2010.

% Transportation Research Board of the National Academy of Sciences, Risk of Vessal Accidents and Spillsin the
(continued...)
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Oil Spill Cleanup Challenges

The behavior of ail spillsin cold and icy waters is not well understood.*® Cleaning up oil spillsin
ice-covered waters will be more difficult than in other areas, primarily because effective
strategies have yet to be developed. Natural oil seeps, which are a major source of oil in the arctic
environment, may offer opportunities for studying the behavior of oil.'®

TheArctic conditions present several hurdlesto oil cleanup efforts. In colder water temperatures,
there are fewer organisms to break down the oil through microbial degradation. Oil evaporates at
aslower ratein colder water temperatures. Although slower evaporation may allow for more oil
to be recovered, evaporation removes the lighter, more toxic hydrocarbons that are present in
crude oil.™ Thelonger the oil remains in an ecosystem, the more opportunity thereis for
exposure. Oil spills may get trapped in ice, evaporating only when the ice thaws. In some cases,
oil could remain intheicefor years.

Icy conditions enhance emulsification—the process of forming different states of water in oil,
often described as “mousse.” Emulsification creates oil cleanup challenges by increasing (1) the
volume of the oil/water mixture and (2) the mixture's viscosity (resistance to flow). The latter
change creates particular problems for conventional removal and pumping cleanup methods.'*
Moreover, two of the major non-mechanical recovery methods—in-situ burning and dispersant
application—may be limited (or “precluded”) by the Arctic conditions and lack of logistical
support: aircraft, vessels, and other infrastructure.'®

Existing Policy Framework

Considering both the recent increase in human activity in the region (and expectation of further
interest) and the response and recovery challenges that an oil spill would impose in Arctic waters,
many would assert that the region warrants particular attention in terms of governance. However,
the existing framework for international governance of maritime operations in the Arctic region
lacks legally binding requirements. While the Safety of Life at Sea Convention (SOLAS) and
other International Maritime Organization (IMO) conventions include provisions regarding ships
inicy waters, the provisions are not specific to the polar regions. The IMO has “ Guidelines for
Ships Operating in Arctic,” but these were considered inadequate by many participants in arecent

(...continued)

Aleutian Islands: Designing a Comprehensive Risk Assessment (2008), Specid Report 293, National Academies Press.
Washington, DC.

% Coastal Response Research Center, Opening the Arctic Seas: Envisioning Disasters and Framing Solutions, (2009),
partnership between the National Oceanic and Atmospheric Administration and the University of New Hampshire. See
aso, U.S. Arctic Research Commission, (Draft) White Paper: U.S. Arctic Research Commission Recommends Sepsto
Expanded U.S. Funding for Arctic/Subarctic Oil Spill Research (February 24, 2010).

1% Arctic Monitoring and Assessment Programme (AMAP), Arctic Oil and Gas 2007 (2008).

101 National Research Council, Cumulative Environmental Effects of Oil and Gas Activities on Alaska’s North Sope
(2003).

192 Arturo A. Keller and Kristin Clark, Oil Recovery with Novel Skimmer Surfaces under Cold Climate Conditions
(2007), prepared for the Mineras Management Service.

193 \World Wildlife Fund, Qil Spill: Response Challenges in Arctic Waters (2007). For further discussion of issues

relating to ail spills, see CRS Report RL33705, Oil Sillsin U.S. Coastal Waters: Background and Governance, by
Jonathan L. Ramseur.

Congressional Research Service 25



Changes in the Arctic: Background and Issues for Congress

workshop.’® As stated in arecent NOAA report, the non-binding IMO provisions seem
“inconsistent with the hazards of Arctic navigation and the potential for environmental damage
from such an incident.” *®

Fisheries%

Large commercial fisheries exist in the Arctic, including in the Barents and Norwegian Seas north
of Europe, the Central North Atlantic off of Greenland and Iceland, and the Newfoundland and
Labrador Seas off of northeastern Canada.*”’

In the 110" Congress, P.L. 110-243 stated that “the United States should initiate international
discussions and take necessary steps with other Arctic nations to negotiate an agreement or
agreements for managing migratory, transboundary, and straddling fish stocks in the Arctic Ocean
and establishing a new international fisheries management organization or organizations for the
region.” In responseto this, the United States participated in meetings with other Arctic nations at
the March 2009 U.N. Food and Agriculture Organization Committee on Fisheries meetingsin
Rome. These international discussions are continuing.

On February 5, 2009, the North Pacific Fishery Management Council, acting under the authority
of the Magnuson-Stevens Fishery Conservation and Management Act, unanimously approved the
Council’s draft Arctic Fisheries Management Plan and approved the preferred alternative, which
would (1) close the Arctic to commercial fishing until information improves so that fishing can be
conducted sustainably and with due concern to other ecosystem components; (2) determine the
fishery management authorities in the Arctic and provide the Council with a vehicle for
addressing future management issues; and (3) implement an ecosystem-based management policy
that recognizes the resources of the U.S. Arctic and the potential for fishery development that
might affect those resources, particularly in the face of a changing climate.

On November 3, 2009, the National Marine Fisheries Service (Department of Commerce) issued
afinal rulethat implemented the North Pacific Council’s Fishery Management Plan for Fish
Resources of the Arctic Management Area, as well as Amendment 29 to the Fishery Management
Plan for Bering Sea/Aleutian Islands King and Tanner Crabs. This action followed the North
Pacific Council’s recommendations establishing a basis for sustainable management of
commercial fishing in the Arctic Management Area and moving the northern boundary of the crab
fishery south of the Arctic Management Area to Bering Strait.'®

104 Coastal Response Research Center, Opening the Arctic Seas: Envisioning Disasters and Framing Solutions, (2009),
partnership between the National Oceanic and Atmospheric Administration and the University of New Hampshire.

1% Coastal Response Research Center, Opening the Arctic Seas: Envisioning Disasters and Framing Solutions, (2009),
partnership between the National Oceanic and Atmospheric Administration and the University of New Hampshire.

1% This section prepared by Eugene Buck, Speciaist in Natural Resources Policy, Resources, Science, and Industry
Division.

197 Erik J. Molenaar and Robert Corell, Arctic Fisheries, Arctic Transform, February 9, 2009; available at http:/arctic-
transform.org/downl oad/FishBP.pdf.

108 74 Federal Register 56734-56746, November 3, 2009.
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Protected Species'®

Concern over development of the Arctic relates to how such development might affect threatened
and endangered species. Under the Endangered Species Act (16 U.S.C. 88 1531-1543), the polar
bear was listed as threatened on May 15, 2008. In addition, a positive 90-day finding was made
on a petition to list the ribbon seal on March 28, 2008. The failure by the U.S. Fish and Wildlife
Service to make a 90-day finding on a 2008 petition to list Pacific walrus has led to submission of
60-days notice of a future citizen suit, and a petition to list ringed, bearded, and spotted seals was
filed May 28, 2008.

In either terrestrial or marine environments, the extreme pace of change makes a biological
response many times more difficult. For species with adaptations for a specific optimum
temperature for egg development, or production of young timed to match the availability of a
favored prey species, or seed dispersal in predictable fire regimes, etc., evolutionary responses
may well not keep pace with the rate of change.™® While species of plants and animals farther
south might migrate, drift, or be transplanted from warming habitats to more northerly sites that
may continue to be suitable,™" once a terrestrial species reaches the Arctic Ocean, it is very
literally at the end of the line. No more northern or colder habitat is available.

The Marine Mammal Protection Act (MMPA; 16 U.S.C. 88 1361 et seq.) protects whales, sedls,
walruses, and polar bears. The MM PA established a moratorium on the “taking” of marine
mammals in U.S. waters and by U.S. nationals on the high seas, including the Arctic. The MM PA
protects marine mammals from “ clubbing, mutilation, poisoning, capture in nets, and other
human actions that lead to extinction.” Under the MMPA, the Secretary of Commerce, acting
through National Marine Fisheries Service (NMFS), isresponsible for the conservation and
management of whales and seals. The Secretary of the Interior, acting through the Fish and
Wildlife Service (FWS), is responsible for walruses and polar bears."? Despitethe MMPA's
general moratorium on taking, the MMPA allows U.S. citizens to apply for and obtain
authorization for taking small numbers of mammals incidental to activities other than commercial
fishing (e.g., offshore oil and gas exploration and development) if the taking would have only a
negligible impact on any marine mammal species or stock, provided that monitoring requirements
and other conditions are met.

1% prepared by Lynne Corn and Eugene Buck, Specidistsin Natural Resources Policy, Resources, Science, and
Industry Division.

M0Among biologists, it istraditionally said that a species faced with extreme change can respond in three basic ways:
“migrate, mutate, or die.” When change is rapid enough, mutation (accompanied by natura selection of individuals
within the population more suited to the changed environment) may not be able to occur fast enough, leaving migration
and death as the only options. The problem of response rate is more severe for species that reproduce dowly (e.g., polar
bears) and less severe for speciesthat reproduce rapidly (e.g., algae).

M The efficacy and the effect of this tactic is often questioned, since natural migration is unlikely to involve the entire
suite of speciesin an ecosystem (e.g., host plants might not move north (or up) as fast astheir moth herbivores, nor as
fast as the birds that depend on the moths). Moreover, the southerners will not find aland of sterile bare dirt—the
species that are dready there may be threatened themsel ves by the competition from the new arrival's, perhaps tipping
the balance and pushing still more species toward extinction.

12 Under the MMPA, both NMFS and FWS have responsibility for additional marine mammal species (e.g., manatess,
sea otters, dolphins) which are not currently found in the Arctic.
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Indigenous People Living in the Arctic!’®

Background

Seven of the eight Arctic nations have indigenous peoples,™* whose predecessors were present in
parts of the Arctic over 10,000 years ago, well before the arrival of peoples with European
backgrounds.™ Current Arctic indigenous peoples comprise dozens of diverse cultures and speak
dozens of languages from eight or more non-Indo-European language families. ™'

Beforethe arrival of Europeans, Arctic indigenous peoples lived in economies that were chiefly
dependent, in varying proportions, on hunting land and marine mammals, catching salt- and
fresh-water fish, herding reindeer (in Eurasia), and gathering, for their food, clothing, and other
products.™’ Indigenous peoples’ interaction with and knowledge of Arctic wildlife and
environments has developed over millennia and is the foundation of their cultures.™®

Thelength of timethat Arctic indigenous peoples were in contact with Europeans varied across
the Arctic. As recorded by Europeans, contact began as early asthe 9" century CE, if not before,
in Fennoscandia™® and northwestern Russia, chiefly for reasons of commerce (especially furs); it
progressed mostly west-to-east across northern Asia, reaching northeastern Arctic Asia by the 17"
century.™ North American Arctic indigenous peoples contact with Europeans started in Labrador
in the 16™ century and in Alaska in the 18" century, and was not completed until the early 20"
century.™* Greenland's indigenous peoples first saw European-origin peoplesin the late 10"

3 This section prepared by Roger Walke, who was a Specialist in American Indian Policy, Domestic Social Policy
Division, until hisretirement from CRS in December 2010.

14 Arctic Human Devel opment Report, ed. Joan Nymand Larsen, et a. (Akureyri, lceland: Stefansson Arctic Institute,
2004), p. 47; thisreport is subsequently cited in this section as AHDR. The seven countries are Canada, Denmark-
Greenland, Finland, Norway, Russia, Sweden, and the United States.

15 John F. Hoffecker, A Prehistory of the North: Human Settlement of the Higher Latitudes (New Brunswick, NJ:
Rutgers University Press, 2005), pp. 8, 81, 112-115.

116 AHDR, pp. 47, 53; David Crystal, Carrbridge Encyclopedia of Language, 2™ ed. (Cambridge: Cambridge
University Press, 1997), chap. 50; Ethnologue: Languages of the World, 16" ed., ed. M. Paul Lewis (Dallas: SIL
International, 2009) available online a http://www.ethnol ogue.com/. The number of languages and language families
varies not only with definitions of the Arctic but with definitions of languages and language families.

17 Jim Berner, et d., Arctic Climate Impact Assessment (Cambridge: Cambridge University Press, 2005), chapter 12;
thisreport is subsequently cited in this section as ACIA.

18 ACIA, pp. 654-655.

19 Fennoscandiarefers to the Scandinavian Peninsula, Finland, the Kola Peninsula of Russia, and certain parts of
Russia bordering on Finland.

120 Janet Martin, Treasurein the Land of Darkness: The Fur Trade and Its Sgnificance for Medieval Russia
(Cambridge: Cambridge University Press, 1986), pp. 41-42; James Forsyth, A History of the Peoples of Sberia:
Russia’s North Asian Colony, 1581-1990 (Cambridge: Cambridge University Press, 1992), pp. 69-83, 102; Lass K.
Heininen, “ Different Images of the Arctic and the Circumpolar North in World Palitics,” in Knowledge and Power in
the Arctic, Proceedings a a Conference in Rovaniemi, April 16-18, 2007, Arctic Centre Reports 48, ed. Paula
Kankaanpag, et a. (Rovaniemi, Finland: University of Lapland, Arctic Centre, 2007), p. 125.

121 James W. VanStone, “ Exploration and Contact History of Western Alaska,” and David Damas, “ Copper Eskimo,”
and J. Garth Taylor, “Historical Ethnography of the Labrador Coast,” in Handbook of North American Indian: Vol. 5,
Arctic, vol. ed. David Dameas, gen. ed. William C. Sturtevant (Washington: Smithsonian, 1984), pp. 149-155, 408, 509-
510.
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century, but those Europeans died out during the 15" or 16" century and Europeans did not return
permanently until the 18" century.'?

Contact led to significant changes in Arctic indigenous economies, political structures, foods,
cultures, and populations, starting especially in the 20" century. At present, for instance, most
Arctic indigenous peoples are minorities in their countries’ Arctic areas, except in Greenland and
Canada (one source estimates that, around 2003, about 10% of an estimated 3.7 million peoplein
the Arctic were indigenous).™ While many Arctic indigenous communities remain heavily
dependent on hunting, fishing, and herding and are more likely to depend on traditional foods
than non-indigenous Arctic inhabitants," there is much variation. Most Arctic indigenous people
may no longer consume traditional foods as their chief sources of energy and nutrition.’® Major
economic change is also rdatively recent but ongoing.'?® Many Arctic indigenous communities
have developed a mixture of traditional economic activities and wage employment.””” Subsistence
and economics will be key factors in the effects of climate change on Arctic indigenous peoples,
and on their reaction to Arctic climate change.

Arctic indigenous peoples’ current political structures vary, as do their relationships with their
national governments. Some indigenous groups govern their own unique land areas within the
national structure, asin the United States and Canada; others have special representative bodies,
such as the Saami parliaments in Norway, Finland, and Sweden;'*® afew areas have general
governments with indigenous majorities, such as Greenland (a member country of Denmark),
Nunavut territory in Canada, and the North Slope and Northwest Arctic boroughs in Alaska.'®
Control of land, through claims and ownership, also varies among Arctic indigenous peoples, as
do rights to fishing, hunting, and resources.™ Arctic indigenous peoples’ political relationships to
their national and local governments, and their ownership or claims regarding land, are also
significant factors in the responses to Arctic climate change by the indigenous peoples and by
Arctic nations' governments.

122 Inge Kleivan, “History of Norse Greenland,” in Handbook, Vol. 5, Arctic, op. cit.,, pp. 549-555; Finn Gad, “Danish
Greenland Policies,” in Handbook of North American Indians: Vol. 4, History of Indian-White Relations, vol. ed.
Wilcomb E. Washburn, gen. ed. William C. Sturtevant (Washington: Smithsonian, 1988), p. 110.

123 AHDR, pp. 19, 29. Estimates of Arctic indigenous popul ations are complicated by varying definitions not only of the
Arctic but dso of indigenous peoples; for instance, Russia does not count some non-European Arctic ethnic groups,
such as the Yakut, as “indigenous minorities’ (see “ Peoples of the Arctic: Characteristics of Human Populations
Relevant to Pollution Issues,” in AMAP Assessment Report: Arctic Pollution Issues, ed. Simon J. Wilson et d. (Oslo:
Arctic Monitoring and Assessment Programme, 1998), pp. 167-169; this report is subsequently cited in this section as
AMAP 1998.

124 AMAP 1998, chapter 5; see a'so Birger Poppel et al., SLiCA Results, Survey of Living Conditionsin the Arctic
(Anchorage: Institute of Social and Economic Research, University of Alaska Anchorage, 2007), pp. 4-7,
http://www.arcticlivingconditions.org.

125 Annika E. Nilson and Henry P. Huntington, Arctic Pollution 2009 (Oslo: Arctic Monitoring and Assessment
Programme, 2009), p. 39-41; thisreport is subsequently cited in this section as AMAP 20009.

128 ACIA, p. 1000.

127 9 iCA Results, op.cit., pp. v, 4-8.

128 AHDR, p. 232.

129 AHDR, chapter 4, and pp. 232-233.
130 AHDR, chapters 6-7, and pp. 232-233.
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Effects of Climate Change

Arctic climate change is expected to affect the economies, subsistence, health, population,
societies, and cultures of Arctic indigenous peoples. Changes in seaice and sea level, permafrost,
tundra, and tree and vegetation distribution, and increased commercial shipping, will affect the
distribution of land and sea mammals, of freshwater and marine fish, and of forage for reindeer,
and thiswill in turn affect traditional subsistence activities and related indigenous lifestyles.™
Arctic indigenous peoples’ harvesting of animalsis likely to becomeriskier and less predictable,
which may increase food insecurity, change diets, and increase dependency on outside, non-
traditional foods.* Sea and permafrost changes have damaged infrastructure and increased
coastal erosion, especially in Alaska, where the Government Accountability Office (GAO) found
that “ coastal villages are becoming more susceptible to flooding and erosion caused in part by
rising temperatures.”

Qil, gas, and mineral exploration and development are expected to increase, as are other
economic activities, such as forestry and tourism, and these are expected to increase economic
opportunities for all Arctic residents, including indigenous peoples.™ Pressures to increase
participation in the wage economy, however, may speed up changes in indigenous cultures.
Increased economic opportunities may also lead to arise in the non-indigenous population, which
may further change the circumstances of indigenous cultures.

Health problems may increase with Arctic climate change. Economic development may
exacerbate Arctic pollution problems, including food contamination, and warmer temperatures
may increase insect- and wildlife-borne diseases.™® Climate change may lead to damage to water
and sanitation systems, reducing protection against waterborne diseases.”® Changesin Arctic
indigenous cultures may increase mental stress and behavioral problems.™®

Theresponse to climate change by Arctic indigenous peoples has included international activities
by Arctic indigenous organizations and advocacy before their national governments. As one
report noted, “the rise of solidarity among indigenous peoples organizations in theregion is
surely a development to be reckoned with by all those interested in policy issuesin the Arctic.
Six national or international indigenous organizations are permanent participants of the Arctic
Council, the regional intergovernmental forum.™ In April 2009, the Inuit Circumpolar Council
(an organization of Inuit in the Arctic regions of Alaska, Canada, Greenland, and Russia) hosted

» 138

131 ACIA, pp. 1000-1001, 1004
132 ACIA, pp. 1000-1001, 1004

138 U.S. Government Accountability Office, Alaska Native Villages: Villages Affected by Flooding and Erosion Have
Difficulty Qualifying for Federal Assistance, GAO-04-895T, June 29, 2004, p. i, http://www.gao.gov/new.items/
d04895t.pdf. See also, GAO, Alaska Native Villages: Most Are Affected by Flooding and Erosion, but Few Qualify for
Federal Assistance, GAO-04-142, December 12, 2003, http://www.gao.gov/new.items/d04142.pdf.

134 ACIA, pp. 1001, 1004.

135 AMAP Assessment 2009: Human Health in the Arctic, ed. Simon J. Wilson and Carolyn Symon (Oslo: Arctic
Monitoring and Assessment Programme, 2009), pp. 4-6, 143.

138 John Warren, “Climate change could affect human health,” Mukluk Telegraph, January/February 2005, pp. 5-6.
137 John Warren, “ Climate change could affect human health,” Mukluk Telegraph, January/February 2005, pp. 5-6.
138 AHDR, p. 235.

139 See http://www.arctic-council .org/. The six organizations are the Aleut International Association, Arctic Athabaskan
Council, Gwich'in Council Internationa, Inuit Circumpolar Council, RAIPON (Russian Association of Indigenous
Peoples of the North), and Saami Council.

Congressional Research Service 30



Changes in the Arctic: Background and Issues for Congress

in Alaska the worldwide “ I ndigenous Peoples Global Summit on Climate Change.” **° The
conference report, forwarded to the Copenhagen Conference of the Parties of the U.N.
Framework Convention on Climate Change (December 2009), noted “ accelerating” climate
change caused by * unsustainable devel opment” and, among several recommendations, called for
agreater indigenous rolein national and international decisions on climate change, including a
greater role for indigenous knowledge in climate change research, monitoring, and mitigation.'*
In Alaska, the Alaska Federation of Natives has asked Congress to mitigate flooding and erosion
in Alaska Native villages and to fund relocation of villages where necessary.'*

Polar Icebreaking!4?

The Coast Guard's polar icebregkers perform a variety of missions supporting U.S. interestsin the
Arctic, including the following:

e conducting and supporting U.S. scientific research in the Arctic;**

e defending U.S. sovereignty in the Arctic by helping to maintain a presence in the
region;

e defending other U.S. interests in the Arctic, including economic interests relating
to the U.S. exclusive economic zone (EEZ) north of Alaska;

e monitoring sea traffic in the Arctic, including ships bound for the United States,
and

e conducting other typical Coast Guard missions (such as search and rescue, law
enforcement, and protection of marine resources) in Arctic waters, including U.S.
territorial waters north of Alaska.

The Coast Guard's two heavy polar icebreakers—Polar Sar and Polar Sea—have exceeded their
intended 30-year service lives, and neither is currently in operational condition. Polar Sar was
placed in caretaker status on July 1, 2006. Congress in FY2009 and FY 2010 provided funding to
repair Polar Sar and returniit to servicefor 7 to 10 years; the Coast Guard expects the
reactivation project to be completed in December 2012. On June 25, 2010, the Coast Guard
announced that Polar Sea had suffered an unexpected engine casualty and consequently would
likely be unavailable for operation until at least January 2011.

10 See http://www.i ndi genoussummit.comy/servl et/content/home. html.

11 K. Galloway-McLean et d., Report of the Indigenous Peoples’ Global Summit on Climate Change: 20-24 April
2009, Anchorage, Alaska (Darwin, Austraia: United Nations University—Traditional Knowledge Initiative, 2009), pp.
5-7; available at http://www.indigenoussummit.com/servl et/content/home.html.

142 Alaska Federation of Natives, Human Resources Committee, 2010 Federal Priorities (Anchorage: Alaska
Federation of Natives, 2010), pp. 22-23; available at http://www.nati vefederati on.org/documents/

2010 _AFN_Federal_Priorities.pdf. See also, GAO, Alaska Native Villages: Limited Progress Has Been Made on
Relocating Villages Threatened by Flooding and Erosion, GAO-09-551, June 3, 2009, http://www.gao.gov/new.items/
d09551.pdf.

3 This section prepared by Ronald O’ Rourke, Speciaistin Naval Affairs, Foreign Affairs, Defense, and Trade
Division. It is adapted from CRS Report RL34391, Coast Guard Polar Icebreaker Moder nization: Background, 1ssues,
and Options for Congress, by Ronald O'Rourke.

% The Coast Guard' s polar icebreakers a'so support U.S. scientific research in the Antarctic.
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The Coast Guard's third polar icebreaker—Healy—entered service in 2000. Compared to Polar
Sar and Polar Sea, Healy has less icebreaking capability (it is considered a medium polar
icebreaker), but more capability for supporting scientific research. The ship is used primarily for
supporting scientific research in the Arctic.

The Coast Guard's FY 2012 budget proposes decommissioning Polar Sea in FY 2011 and
transitioning its crew to the reactivated Polar Sar. The resulting U.S. polar icebreaking fleet
would consist of Polar Sar and Healy.

A 2007 report from the National Research Council (NRC) on the U.S. polar icebreaking fleet
stated that “U.S. [polar] icebreaking capability is now at risk of being unable to support national
interests in the north and the south.” ** The Coast Guard has stated since 2008 that it is studying
how many polar icebreakers, with what capahilities, it will need in the future.

Following any decision to design and build one or more new polar icebreakers, thefirst
replacement polar icebreaker might enter service in 8 to 10 years. The Coast Guard estimated in
February 2008 that new replacement ships might cost $800 million to $925 million each in 2008
dollars, and that the alternative of extending the service lives of Polar Sea and Polar Sar for 25
years might cost about $400 million per ship. In August 2010, the Commandant of the Coast
Guard, Admiral Robert Papp, reportedly estimated the cost of extending their lives at about $500
million per ship.**

A March 2011 pressreport summarizing remarks made by Admiral Papp during and after a
hearing before the Coast Guard and Maritime Transportation subcommittee of the House
Transportation and Infrastructure Committee stated:

Papp said the Coast Guard needsto | ook at acomprehensive package of resourcestohdpthe
United States hold its own in the Arctic—and it has to extend beyond its plans to breathe
new lifeinto its polar icebreaker fleet.

“Because we're confronting so many other challenges—the war, the economy and
everything else—the nation only has so much capacity to give attention, and the polar
regions just have not gained that traction,” Papp said. “What we' re working on now is to
give areasoned, logical approach to how we have to deal with challenges we're facing up
there” ...

“Theicebreaker’ suseful and it’ s part of the picture, but when all I doisfocus on icebreakers,
peopl€'s eyes tend to glaze over because they're so expensive, and it’s sort of a single
focus,” Papp said. “What you' vereally got to do istalk about a comprehensive package of
what the country needs to operate up in the Arctic.”

The United States currently has one medium-weight i cebreaker, the Heal y—which the Coast
Guard shares with the National Science Foundation. The nation lacks any operational
icebreakers capabl e of carrying out all the Coast Guard’ smissionsrequired intheregion. But
Papp insists the situation is not entirely gloomy.

145 Nationa Research Council, Polar Icebreakersin a Changing World, An Assessment of U.S. Needs, Washington,
2007, p. 2.

146 Cid Standifer, “ Papp: Refurbished Icebreaker Hulls Could Last ‘ An Awful Long Time,” Insidethe Navy, August
30, 2010.
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“While on the surfaceit looks like a bad news story, there s actually some positive rays of
light there” he said during the hearing.

The bright sde, Papp said, is that President Obama has proposed transferring funding
authority [for operating polar i cebreakers] from the National Science Foundationtothe Coast
Guard, which would allow the service to start to build icebreaking competency among its
sailors. By 2013, the Coast Guard plansto have arun-down, heavyweight icebreaker called
the Polar Star completely rehabilitated.

The Polar Star, stationed in Seattle, will be rebuilt with partsthat have been purchased for
the Polar Sea, another icebreaker docked at that port. Although the Coast Guard has backed
away fromitsplantoreactivatethe Polar Sea, repair of the ship’senginewill continuesothe
Coast Guard can test it and learn from it. Once the Polar Star is refurbished, it will be
operational for seven to 10 years, Papp said.

For now, the United States will have to continue leasing icebreakers from nations such as
Russia and Sweden, which it has done over the last decade in order to complete resupply
missions. Russiahasafleet of 18 icebreakers; Finland hasnine, Canadasix and Svedenfive,
according to the Department of Homeland Security.**’

An April 2011 press report stated that

The Navy and Coast Guard may both abandon the notion of icebreakers in the future as
climatol ogists specul ate that icein the Arctic could get significantly thinner, officialssaid at
a conference last week.

Sincethe 1960s, the Coast Guard has been responsiblefor the nation’ sicebreaking mission,
but there has been concern among top service officersthat Congresswas not moving to fund
the ships in time to replace the two existing heavy icebreakers, the Polar Sea and Polar
Star.148

Potential issues for Congress regarding Coast Guard polar icebreaker modernization include the
following:

e theimpact on U.S. Arctic operations of the United States currently having no
operational heavy polar icebreakers;

o thelength of timethat the Coast Guard has been studying requirements for polar
icebreakers;

e thenumbers and capabilities of polar icebreakers the Coast Guard will need in
the future

e whether to provide these icebreakers through construction of new ships or service
life extensions of existing polar icebreakers; and

e whether new ships should be funded entirely in the Coast Guard budget, or partly
or entirely in some other part of the federal budget, such as the Department of
Defense (DOD) budget, the National Science Foundation (NSF) budget, or both.

7 Jennifer Scholtes, “Papp: Coast Guard Arctic Plan Must Look Beyond Icebreakers,” CQ Homeland Security, March
1, 2011.

18 Cid Standifer, “Navy, Coast Guard Reconsider Need For Icebreakers With Ice Thinning,” Inside the Navy, April 4,
2011.
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Search and Rescue!¥

General

The possibility of increased sea and air traffic through Arctic waters has increased concerns
regarding Arctic-area search and rescue capabilities. Given the location of current U.S. Coast
Guard operating bases, it could take Coast Guard aircraft several hours, and Coast Guard cutters
days or even weeks, to reach a ship or adowned aircraft in distressin Arctic waters. In addition,
the harsh climate complicates search and rescue operations in the region. Particular concern has
been expressed about cruise ships that may experience problems and need assistance; there have
already been incidents of thiskind in recent years in waters off Antarctica. A May 7, 2011, press
report stated:

U.S. and Canadian military commanders say they are examining their rescue capabilitiesin
the Arctic asashrinking ice cap brought about by climate change opensup rich oil and gas
reserves and draws more commercial traffic to thetop of theglobe....

[U.S. Admiral JamesWinnefeld, commander of the U.S. Northern Command and the North
American Aerospace Defense Command, or NORAD] and NORAD’ S deputy commander,
Canadian Forces Lt. Gen. Marcel Duval, said more shipsin the Arctic Ocean - and more
jetliners crossing Arctic skies - could mean more emergencies.

“More ships, more chances of accidents,” Duval said in aseparateinterview in hisoffice at
NORAD headquarters at Peterson.

Last summer, the Canadian Coast Guard rescued 197 people from the cruise ship Clipper
Adventurer, which ran aground insde the Arctic Circle....

Sea traffic is still light, with only about 25 ships a year currently crossing the maritime
Arctic boundary between Alaska and the Y ukon. But that number isincreasing by 10 to 15
percent a year, according to NORAD statistics.

Civilian air traffic over the Arctic isbooming. U.S. and Canadian aviation agenciesreport
more than 9,600 civilian flights across the North Pole in 2010, up nearly 21 percent from
2008."*°

One option for mitigating the risks associated with cruise ship operations in the Arctic would be
to require the vessels to sail in pairs, so that if one ship experiences a problem, the other one
could quickly cometo its aid.

Increasing U.S. Coast Guard search and rescue capahilities for the Arctic could require one or
more of the following: enhancing or creating new Coast Guard operating bases in the region;
procuring additional Arctic-capable aircraft, cutters, and rescue boats for the Coast Guard; and
adding systems to improve Arctic maritime communications, navigation, and domain

9 This section prepared by Ronald O’ Rourke, Speciaistin Naval Affairs, Foreign Affairs, Defense, and Trade
Division.
0 Dan Elliott, “NORAD Chiefs Eye Busier Arctic,” Fairbanks Daily News-Miner, May 7, 2011.
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awareness.™ It may also entail enhanced forms of cooperation with navies and coast guards of
other Arctic countries.

Coast Guard Statements

A January 2011 press report summarized remarks made by the Commandant of the Coast Guard,
Admiral Robert Papp, concerning Coast Guard search and rescue capabilities in the Arctic. The
article quoted Papp as saying that thereis a need for arange of Coast Guard operational
capability for the Arctic, and that “1n the meantime, he said the service will lean on partnerships
with other Arctic nations. However, he warned that the Coast Guard will likely not be able to
respond to any crisesin the Arctic circlein atimely fashion. He recalled that the Canadian Coast
Guard came under fire when it took six days to rescue a cruise ship and oil tanker that both ran
aground in its northern waters.” The article stated:

“Wewouldn’t beabletomakeitin six days,” hesaid. “It’ d probably take us six weeksto get
adequate resources up for a smilar thing in our waters, so we have to start focusing on
thiS." 152

A March 2011 pressreport summarizing remarks made by Admiral Papp during and after a
hearing before the Coast Guard and Maritime Transportation subcommittee of the House
Transportation and Infrastructure Committee stated:

Because retreating ice continues to make the passageways in the Arctic Ocean more
navigable, the Coast Guard needs to have air stations in the region to conduct helicopter
rescue missions, Papp said. He hasnot chosen specific citiesfor theair station sites, but he
said the Alaskan cities of Barrow and Kotzebue come to mind.

When lawmakers focus on Arctic resources, the United States' shortage of icebreakers
usually draws the bulk of attention, but Papp said the Coast Guard is aso in dire need of
small boats to conduct rescue missions'*®

At a June 23, 2011, hearing on the Coast Guard's proposed FY 2012 budget before the Oceans,
Atmosphere, Fisheries, and Coast Guard subcommittee of the Senate Commerce, Science, and
Transportation Committee, the following exchange occurred:

ADMIRAL ROBERT J. PAPP, JR., COMMANDANT OF THE COAST GUARD: | visted
Barrow, Kotzebue, and Nome. And, actualy, it wasarevisit because | had served upthereas
an ensign (ph) 35 years ago. And so it was good to get back up there and see the changes.

But what has not changed isthe infrastructure up there. And | think that we haveto have a
robust discussion on the infrastructure needed to support what is no doubt going to be an
increase in human activity up there off the —the North Coast of Alaska.

51 For areport assessing certain emergency scenariosin the Arctic, including search and rescue scenarios, see Opening
the Arctic Seas, Envisioning Disasters and Framing Solutions, Coastal Response and Research Center, University of
New Hampshire, report of January 2009, based on conference held March 18-20, 2008, a Durham, New Hampshire.

152 Cid Standifer, “ Coast Guard Comandant: Service Still Committed To Eight NSCs,” Inside the Navy, January 17,
2011.

153 Jennifer Scholtes, “Papp: Coast Guard Arctic Plan Must Look Beyond Icebreakers,” CQ Homeland Security, March
1, 2011.
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Icebreakers | think are important, but they cloud the discussion of the other needs that we
have up there. And | think we'vefocused on i cebreakersover thelast few years, even though
they areimportant...

SENATOR MARK BEGICH: Right.

PAPP: ... and needed. But, right now, if we wereto haveto mount aresponselikewedidin
the Gulf of Mexico—I sent 3,000 people down for Deepwater Horizon. You know how
many hotel rooms are available in Barrow.

BEGICH: That’sright.

PAPP: And we—we have no place to put people up there. We have no hangarsfor aircraft.
We have no piers, no Coast Guard boats. So my immediate, pressing concern is as human
activity occurs, asyou havethat ship that goesthrough that—first of all, we'll assure safety
standards because no matter where shipsoperatein theworld, weareinvolved in their safety
standards.

But if an accident happens, how do werespond? And, right now, we' vegot zero capability to
respond in the Arctic right now. And we've got to do better than that.

That—when people ask me what keeps me awake at night—an oil spill, acollision, aship
sinking in the Arctic keeps me awake at night because we have nothing to respond or, if we
respond, it’s going to take us weeks to get there.™*

State Department Statement
The State Department states that:

the United States and the seven other Arctic Council (AC) Member States (Canada,
Denmark, Finland, Iceland, Norway, Russian Federation, Sweden) adopted a Ministerial
Declaration in April 2009 in Tromso, Norway, which established a Task Force with the
mandate of developing a Search and Rescue (SAR) agreement for the Arctic. The United
Stateshosted thefirst meeting of the Arctic SAR Task Force during December 9-11, 2009, in
Washington, D.C. The next round of negotiations is scheduled [sic] for February 25-26,
2010, in Moscow, Russian Federation. The Arctic SAR Task Force has been asked to
finalizethe Arctic SAR agreement such that it can be presented for adoption by the AC at its
Ministerial meeting in Spring 2011.

The United States is at the forefront of efforts to promote safety in the Arctic. The
Department of State' s Office of Ocean and Polar Affairsiscoordinating federal interagency
interest to negotiate an instrument for the saving of lives at sea and the rescue of survivors
after aircraft accidents in the Arctic. The U.S. Coast Guard is a prominent agency
participating in thiseffort. With sofew resourcesavailablefor SARin the Arctic, devdoping
a regional agreement to set baseline standards for greater international cooperation and
coordination will be of great value™>

134 Source: Transcript of hearing.
% Source: State Department website accessed at hitp:/www.state.gov/g/ oes/ocns/opalarc/c29382.htm on July 7, 2011.
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Arctic Council Agreement on Arctic Search and Rescue (May 2011)

On May 12, 2011, representatives from the member states of the Arctic Council, meeting in
Nuuk, Greenland, signed an agreement on cooperation on aeronautical and maritime search and

rescue in the Arctic. Secretary of State Hillary Rodham Clinton signed for the United States. Key
features of the agreement include the following:

Article 2 states: “The objective of this Agreement is to strengthen
aeronautical and maritime search and rescue cooperation and coordination in
theArctic.”

Article 3 and the associated Annex to the agreement essentially divide the
Arctic into search and rescue areas within which each party has primary
responsibility for conducting search and rescue operations, stating that “the
delimitation of search and rescue regions is not related to and shall not
prejudice the delimitation of any boundary between States or their
sovereignty, sovereign rights or jurisdiction,” and that “each Party shall
promote the establishment, operation and maintenance of an adequate and
effective search and rescue capability within itsarea....”

Article 4 and the associated Appendix | to the agreement identify the
competent authority for each party. For the United States, the competent
authority is the Coast Guard.

Article 5 and the associated Appendix 11 to the agreement identify the
agencies responsible for aeronautical and maritime search and rescue for each
party. For the United States, those agencies are the Coast Guard and the
Department of Defense.

Article 6 and the associated Appendix 111 to the agreement identify the
aeronautical and/or maritime rescue coordination centers (RCCs) for each
party. For the United States, the RCCs are Joint Rescue Coordination Center
Juneau (JRCC Juneau) and Aviation Rescue Coordination Center EImendorf
(ARCC Elmendorf).

Article 7 states that “the Parties shall conduct aeronautical and maritime search
and rescue operations pursuant to this Agreement consistent” with certain general
guidelines.™

1% The guidelines are as follows:

(a) search and rescue operations conducted pursuant to this Agreement in the territory of a Party
shall be carried out consistent with the laws and regul ations of that Party;

(b) if asearch and rescue agency and/or RCC of a Party receives information that any person is, or
appearsto be, in distress, that Party shall take urgent stepsto ensure that the necessary assistanceis
provided;

(c) any Party having reason to believe that a person, avessel or other craft or aircraft isin astate of
emergency in the area of another Party as set forth in paragraph 2 of the Annex shdl forward as
soon as possible dl available information to the Party or Parties concerned;

(d) the search and rescue agency and/or RCC of a Party that has received information concerning a
situation provided for in subparagraph (b) of this paragraph may request assi stance from the other
Parties;

(e) the Party to whom arequest for assistance is submitted shall promptly decide on and inform the

(continued...)
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e Article 8 states that “a Party requesting permission to enter theterritory of a Party
or Parties for search and rescue purposes, including for refueling, shall send its
request to a search and rescue agency and/or RCC of the relevant Party or
Parties,” and that “the Party receiving such arequest shall immediately confirm
such receipt. Thereceiving Party, through its RCCs, shall advise as soon as
possible as to whether entry into its territory has been permitted and the
conditions, if any, under which the mission may be undertaken.”

e Article9 states that “the Parties shall enhance cooperation among themselvesin
matters relevant to this Agreement,” that “the Parties shall exchange information
that may serve to improve the effectiveness of search and rescue operations,” and
that “the Parties shall promote mutual search and rescue cooperation by giving
due consideration to collaborative efforts....”

e Article 10 states that “the Parties shall meet on aregular basisin order to
consider and resolve issues regarding practical cooperation.”

e Article 11 states that “after amajor joint search and rescue operation, the search
and rescue agencies of the Parties may conduct ajoint review of the operation led
by the Party that coordinated the operation.”

e Article 12 states that “ unless otherwise agreed, each Party shall bear its own costs
deriving from its implementation of this Agreement,” and that “implementation
of this Agreement shall be subject to the availability of relevant resources.”

e Article 18 states that “any Party to this Agreement may, where appropriate, seek
cooperation with States not party to this Agreement that may be able to contribute
to the conduct of search and rescue operations, consistent with existing
international agreements.”

e Article 19 states that “any Party may at any time withdraw from this Agreement
by sending written notification thereof to the depositary™’ through diplomatic
channels at least six monthsin advance....”**®

Figure 2 shows an illustrative map of the national areas of search and rescue responsibility
based on the geographic coordinates listed in the Annex to the agreement.

(...continued)

reguesting Party whether or not it isin aposition to render the assistance requested and shall
promptly indicate the scope and the terms of the assistance that can be rendered;

(f) the Parties shall ensure that assistance be provided to any person in distress. They shall do so
regardless of the nationality or status of such a person or the circumstances in which that person is
found; and

(g) aParty shal promptly provide all relevant information regarding the search and rescue of any
person to the consular or diplomatic authorities concerned.

57 Article 20 identifies the government of Canada as the depository for the agreement.

158 Source: Text of final version of agreement made ready for signing and dated April 21, 2011, accessed July 7, 2011,
at http://arctic-council.org/filearchive/Arctic SAR_Agreement_EN_FINAL_for_signature 21-Apr-2011.pdf
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Figure 2. lllustrative Map of Arctic SAR Areas in Arctic SAR Agreement

(Based on geographic coordinates listed in the agreement)
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Source: “Arctic Search and Rescue Agreement,” accessed July 7, 201 | at http://www.arcticportal.org/features/
features-of-201 I /arctic-search-and-rescue-agreement.

The State Department states that the agreement:

The Agreement isthe first legally-binding instrument negotiated under the auspices of the
Arctic Council. It coordinates life-saving international maritime and aeronautical SAR

coverage and response among the Arctic States across an area of about 13 million square
milesin the Arctic.

AsAurctic seaice coverage decreases, ship-borne activitiesareincreasing significantly inthe
Arctic. FHight trafficisalso on theriseasnew polar aviation routes crossthe Arctic air space
in several directions. Ashuman presenceand activitiesin the Arctic expand, the potential for
accidentsincreases aswell. Limited rescue resources, challenging weather conditions, and
theremoteness of the arearender SAR operationsdifficult in the Arctic, making coordination
among the Arctic nations imperative. The SAR Agreement will improve search and rescue
responsein the Arctic by committing all Partiesto coordinate appropriate assi stancetothose
in digress and to cooperate with each other in undertaking SAR operations. For each Party,

the Agreement defines an area of the Arctic in which it will have lead responsibility in
organizing responses to SAR incidents, both large and small. Parties to the Agreement
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commit to provide SAR assistanceregardless of thenationality or status of personswho may
need it.

The Arctic Council launched this initiative at its 2009 Ministerial Meeting in Tromso,
Norway, establishing a Task Force, co-chaired by the United States and the Russian
Federation. The Task Force proceeded in ahighly collaborative spirit, meeting fivetimes(in
Washington, Moscow, Odlo, Helsinki and Reykjavik).

Thesignature of the SAR Agreement in Nuuk isapositive step toward building partnerships
intheArctic. In particular, it reflectsthe commitment of the Arctic Council Statestoenhance
their cooperation and offer responsi bl e assistance to thoseinvol ved in accidentsin oneof the
harshest environments on Earth.

This Agreement illustrates one of the most successful negotiations to date to address
emerging issuesintheArctic. Arctic Council participants approached SAR negotiationswith
collaboration and dedication to a positive outcome. The United States congratul ates its
colleaguesin thiseffort and looks forward to further collaboration on the vita issuesfacing
therich but fragile Arctic region. **®

U.S. Relations with Other Arctic Countries¢®

Of the other Arctic coastal nations, the United States enjoys strong political and commercial ties
with Canada, Norway, and Denmark; all four countries are members of NATO. Although the
United States views Russia as an important partner in devel oping policies to cope with changing
conditionsin the Arctic, relations with Moscow have been somewhat problematic in recent years,
particularly in the wake of Russia’'s August 2008 incursion into South Ossetia and Georgia, and
its cutoff of natural gas to Ukraine and Europe.*® The two nations have also been at odds over
Washington's plans to install in Europe missile defense facilities intended to guard against
missiles launched from Iran. In February 2009, Vice President Joseph Biden stated the Obama
Administration’s intention “to press the reset button and to revisit the many areas where we can
and should work together.”** Washington has sought to engage Russian cooperation in
negotiations with North Korea. Also, in support of U.N. sanctions, Moscow has cancelled the
proposed sale of its S-300 anti-aircraft missiles to Iran. In addition, Russiais permitting non-
lethal supplies to betransported acrossits territory to NATO forces in Afghanistan. In April 2010,
the two countries signed the New Start Treaty; the accord was ratified by the U.S. Senatein
December 2010. Finally, at the NATO-Russia Council meeting, held in conjunction with the
aliance’s November 2010 summit in Lisbon, NATO and Moscow endorsed cooperation in the
area of missile defense.

As noted elsewherein this report (see“ Territorial Claims and Sovereignty Issues’), in late May
2008, ministerial representatives of the Arctic littoral states (the United States, Denmark, Norway,
Russia, and Canada) attended a meeting convened by Denmark in llulissat, Greenland. Danish

% Source: State Department website accessed at hitp://www.state.gov/r/palprs/ps/2011/05/163285.htm on July 7, 2011.
1% This section prepared by Carl Ek, Specidist in International Relations, Foreign Affairs, Defense, and Trade
Division.

161« S To Seek New Cooperation In Thawing Arctic,” Reuters News, April 28, 2009. “The Transformation of US-
Russia Re ations,” by Samuel Charap, Current History, October, 2010.

162 gpeech at the 45" Munich Security Conference, U.S. Vice President Joseph Biden, February 7, 2009,
http://www.securityconference.de/konferenzen/rede.php?menu_2009=& menu_konferenzen=& sprache=en&id=238&.
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Foreign Minister Stig Maller implied that the meeting was intended to develop interim measures
for Arctic governance: “We must continue to fulfill our obligations in the Arctic area until the
U.N. decides who will have theright to the sea and the resources in the region. We must agree on
the rules and what to do if climate changes make more shipping possible.” *® Attendees discussed
avariety of issues, including the environment, transportation, resources, and security. The Danish
Foreign Ministry stated that the resulting Ilulissat Declaration

sent a clear political signal to thelocal inhabitants and therest of the world that we will act
responsibly when addressing the devel opment in the Arctic Ocean. We have committed
ourselves palitically to solve any disagreements through negotiation. Thus, hopefully, we
have eradicated all the myths about a ‘ race for the North Pole” The legal framework isin
place and the five States have now declared that they will abide by it.***

TheArctic has increasingly become a subject of discussions in bilateral meetings among leaders
of the nations in the region. The main international forum for cooperation in the high north,
however, is the eight-nation Arctic Council, of which the United States is an active member. The
chief topics addressed by the six working groups of the Council, which was formed in 1996, are
sustainable development, environmental protection, and the social well-being of the indigenous
communities. The United States reportedly vetoed security as an issue of consideration for the
Council. The Council holds ministerial-level meetings biennially, while the working groups meet
more frequently.'®

On May 11-12 2011, Secretary of State Clinton attended the most recent Arctic Council
ministerial summit, held in Nuuk, Greenland; she was accompanied by U.S. Interior Secretary
Ken Salazar. They werethefirst U.S. Cabinet members to attend an Arctic Council meeting;
observers noted that their visits served to raise the profile of Arctic issues. The meeting was led
by Sweden, which currently holds the revolving chairmanship of the Council. Noting the
increased commercial activity in theregion, Secretary Clinton stated, “We need to pursue these
opportunities in a smart, sustainable way that preserves the Arctic environment and
ecosystem.” *® Among other issues, attendees reportedly focused on efforts to reduce emissions
that cause “black carbon” to settle on the Arctic region, accelerating ice melt. In addition, the
Council discussed launching a longer-term study on methods to cope with possible future ail
spills. The major “deliverable’ of the summit, however, was the signing of an Agreement on
Cooperation on Aeronautical and Maritime Search and Rescue (SAR) in the Arctic. The accord
was hailed as “first legally-binding instrument negotiated under the auspices of the Arctic
Council.” The SAR initiative, developed mainly by the United States and Russia, was introduced
during the last summit, in April 2009. The Council also approved the establishment of a
permanent secretariat, to be based in Tromsg, Norway.'®’

183 Conference on the Arctic Ocean, M ay 26, 2008, Arctic Council website: http://arctic-council .org/article/2008/5/
conference_on_the arctic_ocean.

164 Conference In Ilulissat, Greenland: Landmark Political Declaration on the Future of the Arctic, Edited December
11, 2008, website of the Danish Foreign Ministry, http://www.um.dk/en.

185 The Council members are the “Arctic 5" coastal States plus Sweden, Finland, and Iceland. Six indigenous Arctic
peopl es organi zations are permanent participants. Severa other countries, including Spain, China, and the UK, have
observer status. “ Document On Cooperation In Arctic Search and Rescue Efforts Could Be Ready In April 2011,”
Interfax. Russia & CISMilitary Newswire, February 26, 2010. Also see the Arctic Council’ s website: http://arctic-
council.org/

166 « rates Set Rules on Exploiting Arctic Wealth,” Agence France Presse, May 12, 2011.

167 « Secretary Clinton Signs the Arctic Search and Rescue Agreement with Other Arctic Nations,” U.S. Department of
(continued...)
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Throughout the Cold War, the Arctic region was a zone of strategic interest, where the United
States, the Soviet Union, and allied states conducted naval maneuvers and tested ballistic
missiles. With the collapse of the Warsaw Pact and the Soviet Union, however, the importance of
the high north diminished in the 1990s. Although the establishment of sovereignty through the
demarcation of boundaries in theregion is being conducted peacefully under the auspices of the
U.N. Convention on the Law of the Sea (UNCLOS), the Arctic is once again being viewed by
some as a potential emerging security issue. Canadian academic Rob Huebert pointed out that in
August 2010 the United States, Canada, and Denmark conducted in the Canadian Arctic their
annual joint naval exercises involving several advanced and powerful warships. Huebert observed
that “while defence officials are quick to point out they see no military threat to theregion, it’s
till interesting to see these three Arctic friends coming together to improve their naval combat
capability in the Far North.”*® The Russian government has stated that, although it deplores the
notion of an arms race in the region and does not foresee a conflict there, it intends to protect its
Arctic interests.”® In varying degrees, the Arctic coastal states have indicated a willingness to
establish and maintain a military presence in the high north.* Although some have argued that
terrorism and hijacking may constitute security concerns in the region, others maintain that such
threats are chimerical, given the challenges of distance and geography, and the difficulty of
navigating in a polar environment. At the conclusion of a meeting in September 2010, Russian
Foreign Minister Sergel Lavrov and Canadian Foreign Minister Lawrence Cannon stated that
“any militarization [of the Arctic] is out of the question.”*™

China has also evinced a growing interest in the Arctic region, based mainly upon itsinterest in
the possihility of shorter sea routes and in the eventual development of energy-related natural
resources. China’'s economy is strongly dependent upon exports; one analyst has reported an
estimate that one-half of China’'s GDPis reliant upon shipping. China also is rdiant upon ocean
shipping for its large petroleum imports. The opening of Arctic sea corridors north of Russia
and/or Canada would drastically reduce both sailing times and transportation costs. Beijing is
keenly interested in having free access to these waterways. Some Chinese analysts reportedly are
encouraging the government to challenge Canada’s claim of sovereignty over the Northwest
Passage. China has also been active in conducting research on the Arctic; it acquired a large
icebreaker in 1993 and is planning to construct domestically a state-of-the-art polar capable
research vessel. In addition, it has established a research station in the Svalbard archipeago and
has beefed up the size of its embassy staff in Iceland.'™

Some Chinese leaders have voiced concern over percelved emerging security issues in the Arctic.
In early March 2010, a Chinese admiral stated that “the current scramble for the sovereignty of

(...continued)

State website, May 12, 2011. “Warming Arctic Opens Way to Competition For Resources,” Washington Post, May 16,
2011.

168 «\Wel come To a New Era of Arctic Security,” Rob Huebert, Canadian Defense and Foreign Affairs Institute, August,
2010.

189 “Russia Will Protect Interests In Arctic: Official,” Agence France Presse, June 10, 2009. “ Russia Opposes Arms
Race In Arctic Region—Diplomat,” ITAR-TASSWorld Service, July 21, 2009.

170 Seg, for example, “Canada Vows ‘ Firm' Defence of Arctic Border,” Canwest News Service, November 24, 2009.
“Danes With Dogs To Join Military Sovereignty Patrol Of Canadian Arctic,” The Canadian Press, March 3, 2010.
“Norway Plans One New Arctic Base, Perhaps More,” Defense News, March 8, 2010.

1« Foreign Ministers of Russiaand Canada Agreed To Go To the Ice Without the Third Parties,” WPS: Defense &
Security, September 20, 2010.

172 «1ce Station Dragon: China s Strategic Arctic Interest,” Defense News, May 16, 2011.
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the Arctic among some nations has encroached on many other countries’ interests,” and he added
that China had to * make short and long term ocean strategic development plans to exploit the
Arctic because it will become a future mission for the navy.” Some analysts, however, believe
that China's general approach toward the Arctic will remain decidedly low-key: “To date China
has adopted a wait-and-see approach to Arctic devel opments, wary that active overtures would
cause dlarmin other countries due to China’s size and status as arising global power.” Chinais
believed to be keen on resolving through diplomacy the national interests of both littoral and non-
Arctic states in the high north. Toward that end, it has sought permanent observer status on the
Arctic Council.*"

The Arctic has also become a region of interest for NATO. Speaking in Reykjavik in January
2009, former NATO Secretary General Jaap de Hoop Scheffer urged that member states not allow
the Arctic to become a divisive issue. He also recommended that the alliance and Russia
cooperate through building upon their shared experience in search-and-rescue operations. Former
Danish Prime Minister Anders Fogh Rasmussen, who became secretary general of the aliancein
August 2009, has also addressed security in the high north. Citing the “ potentially huge security
implications’ of Arctic climate change, Rasmussen in October 2009 stated that “I think it is
within the natural scope of work for NATO to be the forum for consultation and discussion on
[selected Arctic] issues.” In March 2009, however, Russia’'s NATO ambassador stated that

M oscow would not cooperate with the alliance on Arctic matters. And in September 2010,
President Medvedev reportedly observed that “the Arctic can do fine without NATO,” and that his
government “views [possible NATO] activity with quite serious tension, because it is after all a
zone of peaceful cooperation, economic cooperation, and of course the military factor always—at
a minimum—creates additional questions.” On a visit to Moscow in November 2010, Rasmussen
assured the Russians that NATO does not intend to establish a presence in the Arctic. '

Asnoted earlier (see “January 2009 Presidential Arctic Policy Directive’ in “Background”), the
Bush Administration in early January 2009 issued a presidential directive outlining its policy on
the Arctic region; the last such directive had been issued in 1994. The Obama Administration is
currently operating under the Bush Administration’s policy directive.*”

U.S. Military Forces and Operations!”

During the Cold War, the Arctic was an arena of military competition between the United States
and the Soviet Union, with both countries, for example, operating nuclear-powered submarines,
long-range bombers, and tactical aircraft in theregion. The end of the Cold War and the collapse
of most eements of the Russian military establishment following the dissolution of the Soviet

173 « China Prepares For An Ice-free Arctic,” Linda Jakobson, SPRI Insights On Peace and Security, No. 2010/2,
March 2010. “Admiral Urges Government To Stake Claim In the Arctic,” South China Morning Post, March 6, 2010.

174 «Russia, Norway Sign Border Deal For Arctic Energy,” Reuters, September 15, 2010. “NATO Chief Cautions
Against Division Over Arctic,” Canwest News Service, January 29, 2009. “NATO Proposes Arctic Cooperation With
Russia,” Reuters, January 29, 2009. Speech by NATO Secretary Generd Jaap de Hoop Scheffer On Security Prospects
In the High North, January 29, 2009, http://www.nato.int/docu/speech/2009/s090129a.html. “NATO Chief Wars Of
Climate Change Security Risks,” Agence France Presse, October 1, 2009. “Rogozin Says He Won't Discuss
Cooperation In Arctic With NATO,” Interfax: Russia & CISGeneral Newswire, March 27, 2009.

5 CRS communi cation with State Department official, October 8, 2010.

17 This section prepared by Ronald O’ Rourke, Speciaistin Naval Affairs, Foreign Affairs, Defense, and Trade
Division.
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Union in December 1991 greatly reduced this competition and led to a reduced emphasis on the
Arctic in U.S. military planning.

The diminishment of Arctic seaice is now leading U.S. military forces to pay increased attention
totheArctic. Thisis particularly truein the case of the Navy and Coast Guard, for whom
diminishment of Arctic sea iceis opening up potential new operating areas for their surface ships.
Navy and Coast Guard activities relating to the Arctic are taking place as other countries, such as
Canada and Russia, are examining the potential implications for their military forces of
diminished Arctic sea ice, and taking or contemplating steps to increase their own navy and coast
guard presence and operations in the region.”” Defense officials in the United States and other
countries view issues such as sovereignty, freedom of navigation, and energy exploration as
creating a potential in the Arctic for military cooperation, competition, or conflict, depending on
how these issues are handled.'™

DOD in General

2010 Quadrennial Defense Review

The Department of Defense's (DOD’s) report on the 2010 Quadrennial Defense Review (QDR),
submitted to Congress in February 2010, Sates:

Theeffect of changing climate on the Department’ soperating environment isevident in the
maritime commons of the Arctic. The opening of the Arctic waters in the decades ahead([,]
which will permit seasonal commerce and transit[,] presents a unique opportunity to work
collaboratively in multilateral forumsto promote a balanced approach to improving human
and environmental security in the region. In that effort, DoD must work with the Coast
Guard and the Department of Homeland Security to address gapsin Arctic communications,
domain awareness, search and rescue, and environmental observation and forecasting
capabilities to support both current and future planning and operations. To support

17 See, for example, Alan Cullison, “Russia To Deploy Troops To Defend Interests In Arctic,” Wall Sreet Journal,
July 2, 2011: 2; David Pugliese, “[Canadian] Senators. Arm [Canadian] Coast Guard Patrolsin Canada s Arctic,”
Defense News, January 18, 2010: 12; David Pugliese, “ Arctic Operations Pose Challenge For Canadian Navy, Admira
Says,” Defense News, September 7, 2009: 28; Randy Boswell, “Russia s Plans To Drop Troopers At North Pole Raise
Eyebrows,” Ottawa Citizen, July 30, 2009: 4; “Russia Will Protect Interestsin Arctic: Official,” NavyTimes.com
(Agence France-Presse), June 10, 2009; David Pugliese and Gerard O’ Dwyer, “Canada, Russia Build Arctic Forces,”
Defense News, April 6, 2009: 1, 8; Vladimir Isachenkov, “Russia Plans Military Force For Arctic,” Boston Globe,
March 28, 2009; Sharon Hobson and Casandra Newell, “ Shrinking Ice Cover Creates Opportunities and Threats,”
Jan€ s navy International, January/February 2009: 16-18, 20-21; Zachary M. Peterson, “As Ice Melts, Canadian Forces
Ramp Up Presence In The Far North,” Insde the Navy, December 8, 2008; Edward Lucas and Jon Rosamond, “Arctic
Countries Vying For a Piece of the Ice Seek to Strengthen Regiona Presence,” Jan€' s Navy I nternational, September
2008: 12-14; “Russian Navy Boosts Combat Presencein Arctic,” Defense News (Agence France-Presse), July 14,
2008; Adrian Blomfield, “Russia Plans Arctic Military Build-Up,” London Daily Telegraph, June 12, 2008; David
Pugliese, “Wakeup Call?’ Seapower, October 2007: 19-20, 22; lam Austen, “ Canada Announces Plans For 2 New
Bases In Its Far North,” New York Times, August 11, 2007; “ Canada To Strengthen Arctic Claim,” BBC News, August
10, 2007.

178 See, for example, John Vandiver, “NATO Commander Sees Arctic Seabed As Cooperative Zone,” Mideast Sars
and Stripes, October 10, 2009; Tom Coghlan, “Nato Commander Warns Of Conflict With Russialn Arctic Circle,”
London Times, October 3, 2009; Gerard O’ Dwyer, “ Danish Report: Conflicts Coming Over Arctic,” Defense News,
September 28, 2009: 18; Gerard O’ Dwyer, “Russia Warns Denmark Over Arctic Arms Race,” Defense News, August
3, 2009: 13; Gerrard Cowen, “Russiaand NATO Look to Co-operation In Arctic,” Jane' s Defence Weekly, April 8,
2009: 12; David Scutro, “Thawing Arctic Seas May Bring Security Risk,” NavyTimes.com, January 29, 2009.
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cooperative engagement in the Arctic, DoD strongly supports accession to the United
Nations Convention on the Law of the Sea.”

Thereport also states:

The Department of Defense and its interagency partners must be able to more
comprehensively monitor the air, land, maritime, space, and cyber domains for potential
direct threats to the United States. Such monitoring provides the U.S. homeland with an
extended, layered in depth defense. Thiseffort includes enhanced coordination with Canada
for the defense of North America as well as assisting Mexico and Caribbean partnersin
developing air and maritime domain awareness capacities. Special attention isrequired to
develop domain awareness tools for the Arctic approaches as well. In coordination with
domestic and international partners, DoD will exploretechnol ogiesthat havethe potential to
detect, track, and identify threatsin these spheresto ensurethat capabilities can be depl oyed
to counter them in atimely fashion.'®

Thereport further states:

Central to the security of the United States is a strong transatlantic partnership, which is
underpinned by the bil ateral relati onshi ps between the United States and the governmentsof
Europe. Wewill continue to work with this community of like-minded nations, whether by
engaging with alies il shaping their democracies after decades of living in the shadow of
the Soviet Union, building on the benefits of French reintegration into NATO's military
structure, or addressing new security issues such as those arising in the Arctic region.*®

Thereport states: “We will seek out opportunities to work with Moscow on emerging issues, such
asthefuture of the Arctic” and that DOD “will also enhance defense relationships and continue to

work with Canada in the context of regional security, increased interaction in the Arctic, and
combat operations in Afghanistan.” **

April 2011 Change to Unified Command Plan
In April 2011, it was reported that

Changesmadetothe U.S. military’ s Unified Command Plan shift geographic boundariesand
stress the growing importance of the Arctic, officials said.

President Barack Obama signed the document yesterday.

Thehiggest changeto the plan assignsU.S. Northern Command responsibility for theArctic.
U.S. European Command and U.S. Pacific Command shared responsibility with U.S.
Northern Command for theregion under thelast change published in December 2008. It dso
placesresponsibility for Alaskaunder Northern Command. The previous plan had Northern
Command and U.S. Pacific Command sharing responsibility for the state and adjacent
waters.

 Department of Defense, Quadrennial Defense Review Report, February 2010, p. 86.
180 Department of Defense, Quadrennial Defense Review Report, February 2010, p. 19.
181 Department of Defense, Quadrennial Defense Review Report, February 2010, p. 57.
182 Department of Defense, Quadrennial Defense Review Report, February 2010, p. 62.
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“Northcom was given advocacy responsibility for Arctic capabilities primarily duetohaving
theonly U.S. Arctic territory within its area of operations,” a Pentagon spokesman said.

Northern Command al so already works closely with Canadaand “ has ahabitual relationship
with the Department of Homeland Security and the U.S. Coast Guard,” the spokesman
continued. “Theserel ationshipsare key to human and environmental safety and security.”...

The Unified Command Plan istheresponsibility of the chairman of the Joint Chiefs of Staff,
and is reviewed every two years. The Joint Staff coordinates input from the combatant
commanders, the service chiefs and Defense Department |eadership. The chairman, Navy
Adm. Mike Mullen, submitted hisrecommendations through Defense Secretary Robert M.
Gates to Obama.'®

May 2011 Report to Congress

A May 2011 DOD report to Congress on Arctic operations and the Northwest Passage that was
done at congressional direction'® stated:

TheArcticiswarming on averagetwiceasfast astherest of the planet, resultinginincreased
human activity in the region. Although some perceive that competition for resources and
boundary disputesmay result in conflict in the Arctic, the opening of the Arctic also presents
opportunitiestowork collaboratively in multilateral forumsto promote a balanced approach
to improving human and environmental security in the region.

Strategic guidance on the Arctic is articulated in National Security Presidential Directive
(NSPD) 66 / Homeland Security Presidentia Directive (HSPD) 25, Arctic Region Palicy.
Additiona guidance is found in the 2010 National Security Strategy (NSS) and the 2010
Quadrennial Defense Review (QDR). The overarching strategic national security objectiveis
a stable and secure region where U.S national interess are safeguarded and the U.S
homeland is protected. This objective is consistent with aregiona policy that reflects the
relatively low level of threat in aregion bounded by nation statesthat have not only publicly
committed to working within a common framework of international law and diplomatic
engagement, but also demonstrated ability and commitment to doing so over the last fifty
years.

18 jim Garamone, “Unified Command Plan Reflects Arctic’'s Importance,” American Forces Press Service, April 7,
2011.

184 The direction was contained in the House Armed Services Committee’ s report (H.Rept. 111-491 of May 21, 2010)
on H.R. 5136, the FY 2011 National Defense Authorization Act, which stated that

the committee directs the Secretary of Defense to submit areport to the congressional defense
committees by May 30, 2011, that includesthe following:

(1) An assessment of the strategic nationa security objectives and restrictions in the Arctic Region;
(2) An assessment on mission capabilities required to support the strategic national security
objectives and atimeline to obtain such capabilities;

(3) An assessment of an amended unified command plan that addresses opportunities of obtaining
continuity of effort in the Arctic Ocean by a single combatant commander;

(4) An assessment of the basing infrastructure required to support Arctic strategic objectives,
including the need for a deep-water port in the Arctic; and

(5) An assessment of the status of and need for icebreakers to determine whether icebreakers
provide important or required mission capabilities to support Arctic strategic national security

objectives, and an assessment of the minimum and optimal number of icebreakers that may be
needed. (Page 337)
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DoD will take responsible steps to anticipate and prepare for the Arctic operations of the
near-(2010-2020), mid- (2020-2030), and far-term (beyond 2030). Capabilitieswill need to
be reeval uated as conditions change, and gaps must be addressed in order to be prepared to
operate in amore accessible Arctic. Key challengesinclude: shortfalls in ice and weather
reporting and forecasting; limitations in command, control, communications, computers,
intelligence, surveillance, and reconnaissance (C4ISR) due to lack of assets and harsh
environmental conditions; limited inventory of ice-capabl e vessals; and limited shore-based
infrastructure. The key will beto address needsin step with therate at which activity in the
Arcticincreases, and balance potential investmentsin these capabilities with other national
priorities. The United States has a vital Arctic neighbor and partner in Canada, with its
shared values and interestsin theregion. DaD will work with the Canadian Department of
National Defence (DND) to ensure common Arctic interests are addressed in a
complementary manner.

Although having multiple Combatant Commanders (CCDRs) in the Arctic Ocean makes
coordination more challenging, having too few would |eave out key stakeholders, diminish
longstanding relationships, and potentially alienate important partners. There are now two
CCDRswith Arcticresponsibilities: Commander, U.S. European Command (USEUCOM),
and Commander, U.S. Northern Command (USNORTHCOM), each responsible for a
portion of the Arctic Ocean aigned with adjacent land boundaries, an arrangement judged
best suited to achieve continuity of effort with key regional partners.

Existing DoD posturein theregion isadequate to meet near- to mid-term U.S. defenseneeds.
DoD does nat currently anticipate aneed for the construction of a deep-draft port in Alaska
between now and 2020. Given thelong lead timesfor construction of major infrastructurein
theregion, DoD will periodically re-eval uate this assessment as the Combatant Commanders
update their regional planson aregular basis.

The United Statesneeds assured Arctic accessto support national interestsintheArctic. This
access can be provided by avariety of proven capabilities, including submarinesand aircraft,
but only U.S.-flagged ice-capable ships provide visible U.S. sovereign maritime presence
throughout the Arcticregion. Thisneed could potentially be met by either icebreakersor ice-
strengthened surface vessels, none of which areintheU.S. Navy current surface combatant
inventory, but which do exist in U.S. Coast Guard' sinventory in limited numbers.

Finally, significant uncertainty remains about the rate and extent of climate changein the
Arctic and the pace at which human activity will increase. The challenge is to balance the
risk of being late-to-need with the opportunity cost of making premature Arctic invesments.
Not only doesearly investment takeresourcesfrom other pressing needs, but the capabilities
would belater in their lifecycl e when finally employed. Given the many competing demands
on DoD’ sresourcesin the current fiscal environment, the Department believes that further
evaluation of the future operating environment is required before entertaining significant
investmentsin infrastructure or capabilities.'®

185 Department of Defense, Report to Congress on Arctic Operations and the Northwest Passage, OUSD (Policy), May
2011. pp 2-4 (executive summary). See also Christopher J. Casteli, “Report: * Significant’ Gap Undermines DOD
Tracking Of ShipsIn Arctic,” Insdethe Pentagon, June 16, 2011.
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Navy and Coast Guard

General

The Navy and Coast Guard are exploring the potential implications that increased surface ship
and aircraft operations in the Arctic may have for required numbers of ships and aircraft, ship and
aircraft characteristics, new or enlarged Arctic bases, and supporting systems, such as navigation
and communication systems. The Navy and Coast Guard have sponsored or participated in
studies and conferences to explore these implications, the Coast Guard has deployed boats and
aircraft into the region to better understand the implications of operating such units there,™® and
Navy sailorsin 2009 rode on Canadian Navy ships deploying to Arctic waters for similar
reasons.”® The Coast Guard coordinated with the North Atlantic and North Pacific Coast Guard
forums to plan exercises in the Arctic for the summer of 2010.*#

Points or themes that have emerged in studies and conferences regarding the potential
implications for the U.S. Navy and Coast Guard of diminished Arctic seaice include but are not
limited to the following:

e Thediminishment of Arctic iceis creating potential new operating areasin the
Arctic for Navy surface ships and Coast Guard cutters.

e U.S national security interestsin the Arctic include * such matters as missile
defense and early warning; deployment of sea and air systems for strategic
sedlift, strategic deterrence, maritime presence, and maritime security operations;
and ensuring freedom of navigation and overflight.” **°

e A mission of potential particular interest for expanded surface ship operationsin
the Arctic would be defending the U.S. (and European Union) claim that the
Northern Sea Route running along Russia’s north coast and the Northwest
Passage running through Canada’s northern archipelago constitute international
straits which allow right of innocent passage.

e Search and rescuein theArctic is a mission of increasing importance, particularly
for the Coast Guard, and one that poses potentially significant operational
challenges (see “ Search and Rescue’ above).

e Morecomplete and detailed information on the Arctic is needed to more properly
support expanded Navy and Coast Guard ship and aircraft operations in the
Arctic.

186 See Susan Gvozdas, “ U.S. Coast Guard Preps For Open Arctic Waters,” Defense News, September 7, 2009: 40; John
C. Marcario, “Returnto the Arctic,” Seapower, August 2009: 26-27; John C. Marcario, “ Coming Into Focus,”
Seapower, March 2009: 42, 44; John C. Marcario, “Arctic Presence,” Seapower, August 2008: 32-33; Emelie
Rutherford, “Coast Guard To Test How Ships and Aircraft Operatein Arctic,” Inside the Navy, January 21, 2008;
Philip Ewiing, “Allen: CG Expedition To Assess Arctic Waters,” NavyTimes.com, January 17, 2009; Patricia Kime,
“North Pole Flyover A First For Coast Guard,” NavyTimes.com, October 25, 2007.

187 Andrew Scutro, “Navy Preps For Uncharted Arctic Waters,” NavyTimes.com, November 24, 2009.

188 Cid Standifer, “Allen: National Discussion On Polar Policy Set To Begin Next Year,” Inside the Navy, November
19, 2009.

189 NSPD 66/HSPD 25, Section 111 B.
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e TheNavy and the Coast Guard currently have limited infrastructure in place in
the Arctic to support expanded ship and aircraft operations in the Arctic.**®

e Expanded ship and aircraft operations in the Arctic may require altering ship and
aircraft designs and operating methods, ™

o Cooperation with other Arctic countries will be valuable in achieving defense and
homeland security goals.

In a February 2009 journal article, the Oceanographer of the Navy stated:

Competing claims dealing with the Arctic are often political in nature and have important
implications. For example, in the summer of 2008 Canada announced that it would increase
itsmilitary presencein theregion, begin construction of adeep-water port on Baffin Island,
establish a cold weather training base at Resolute Bay, and build six new ice-hardened ships
to patrol the Northwest Passage. During the same period, Russia conducted strategic bomber
flights over the areafor the first time since the end of the Cold War....

Preserving freedom of navigation in theregion isanimportant tenet of U.S. policy. TheNSR
[Northern Sea Route], however, isacontested waterway, with Russian claims of sovereignty
competing againg U.S. and European Union insigence that it is an international strait
available to all nations, subject to mutually recognized terms. Another potential [Arctic]
transoceani ¢ shipping route may be the Northwest Passage, which extendsfrom the Atlantic
through Baffin Bay and the Canadian Archipelago and into the Pacific by way of the Bering
Strait. Canada claims sovereignty over thewaters of the Canadian Archipelago, athoughthe
United States and the European Union claim that the Northwest Passage al so congtitutes an
international strait which allows right of innocent passage....

Aside from access and right of passage, the Navy and Coast Guard, in particular, must also
be concerned with strategic choke points such as the Bering Strait, Canada's Queen
Elizabeth Idands in the Northwest Passage, and Russia's Severnaya Zemlya and New
Siberian Idandsin the Northern Sea Route. These narrow passages offer some protection
from perdgstent ice blockage, but they are also vulnerable to control or blockade by
adversaries that would significantly disrupt potential commercia shipping and oil
transport....

% Regarding infrastructure in the Arctic, an October 2009 press report stated:

A big challenge will be logistics support since the only [U.S.] supply base currently available isthe
town of Barrow, Alaska. [Rear Admiral Dave] Titley [the Oceanographer of the Navy] explained
that the Arctic region is roughly the size of the United States. By way of illustration Titley said:
“Think of trying to conduct operations through the entire U.S., and your one logistics baseis the
size of San Clemente Island [an island off the coast of Southern Cdifornia]. That is roughly the size
of Barrow.”

(Bob Freeman, “Conference Addresses Navy's Role in a Changing Arctic,” Navy New Service, October 4, 2009. See
also Zachary M. Peterson, “As A Result of Mdting Ice, Navy Study Need For Basein Far North,” Inside the Navy,
December 29, 2009; Patricia Kime, “CG Boss Calls For Forward Bases In The Arctic,” NavyTimes.com, September 28,
2007.)

3 For articles discussing potential changes to ship and aircraft designs, see Dan Taylor, “Roughead: Navy Will Have
To Design Ships To Better Handle Arctic,” Insdethe Navy, November 26, 2009; Rebekah Gordon, “ Coast Guard OPC
[Offshore Patrol Cutter] Modifications For Varied Environments A Possibility,” Inside the Navy, August 24, 2009;
Andrew Scutro, “Arctic Forces Fleet to Look North,” NavyTimes.com, February 23, 2009; Amy McCullough,
“Stronger Hulls Could Help Fill Icebreaker Gap,” NavyTimes.com, February 22, 2009; Rebekah Gordon, “Coast Guard
Evaluating Effects of Increased Arctic Operations on Fleet,” Inside the Navy, February 9, 2009.
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U.S. naval interests will face new challenges in an increasingly ice-free Arctic with a
strategic objective to understand potential threats to the United States from the maritime
domain. Asthroughout the global commons, the U.S. Navy must be aware of activitiesthat
could be harmful to national security interests in a region that will, no doubt, see fewer
barriers to access by potential adversaries in the future. National and homeland security
interests pertinent to the U.S. Navy in the region would include early warning/missile
defense; maritime presence and security; and freedom of navigation and over-flight....

Theregionisprimarily amaritimedomain and the U.S. Navy of the future must be prepared
to protect sea lines of communication supporting maritime commerce and other national
interests—including national security—there. In addition to thinking through how weadjust
our shipbuilding emphasis to support such operations, the Navy should also be thinking
strategically about building the necessary infrastructure to providel ogi stic support for Arctic
patrols, search and rescue capabilities, and shore-based support activities.

To ensure complete maritime domain awareness in the region, and to provide our forces a
competitive advantage, it will be necessary to have comprehensive knowledge of the
physical environment. Datamust be obtained by a suite of remote sensors (satellites, radars),
autonomous sensors (data buoys, unmanned vehicles), and manned sensors (shipboard,
coastal observing stations). Computer-based ocean and atmaosphericmode smust beadjusted
tothegeophysical peculiaritiesof high latitudes. Communication linesfor dataexchangeand
reach-back processing at high-performance computing production centersmug berobust and
reliable. To ensure safety of navigation, wewill aso need to conduct more high-resolution
bottom surveys and increase the scrutiny we place on seaice conditions.

TheNavy relieson itsinternational and interagency partnersfor assi stance to ensure success
of maritime domain awareness and maritime security missions. To meet the demands of
national security in the changing northern environment, strengthening mechanisms for
cooperation among theregiona nationsand U.S. agenciesmust remain ahigh priority. Like
everywhere else in the world, sound national security in the Arctic will require strategic
access, military mobility, safe navigation, unimpeded maritime transportation, improved
homeland security, and responsible, sustainable use of ocean and coastal resources.
International and interagency agreements and partnerships are vital to incorporating these
essential elements into a viable national security policy and will be critical for resolving
future naval challenges of a changing Arctic.'%

In aspring 2010 journal article, the Oceanographer of the Navy (the successor to the officer who
authored the above journal article) and a coauthor stated that “ Navy surface vessels are able to
operate up to the marginal ice zone but will require ice-strengthening to operate in higher ice
conditions; Navy aircraft are capable of operating in the Arctic, but the lack of divert fields limits
their duration and range.”** The article also stated:

While the Navy has arich history in the Arctic, several challenges must be met to ensure
successful operations in the future. These include the lack of support infrastructure and
logistics support, environmental hazards such as drifting sea ice and icing on exposed
surfaces, and communications difficulties. Antiquated nautical charts, drifting ice, low
visibility, and the paucity of € ectronic and visua navigation aidshinder safety of navigation.
A lack of coastal ingtallations also contributes to the difficulty of search and rescue (SAR)

%2 David Grove, “Arctic Melt: Reopening aNava Frontier?” U.S Naval Institute Proceedings, February 2009: 16-21.

% David W. Titley and Courtney C. St. John, “ Arctic Security Considerations and the U.S. Navy's Roadmap for the
Arctic,” Naval War College Review, Spring 2010: 41.
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operations. Theonly American-owned deepwater port near the Arctic basinisDutch Harbor,
in the Aleutian I1ands.**

A March 2010 press report stated that

asustained [Navy] presence[in the Arctic] requiresalot of answersand training in the near
future. Specifically, theharsh environment will require significant modificationsin shipand
satellite architecture.

“Where do we keep our fud? [Admiral Gary Roughead] the CNO [Chief of Naval
Operationg] said. “The way that we design our heating and ventil ation systems are just not
designed to keep up with ambient temperaturesthat are as cold asit gets up there. Y ou have
difficulties sometimes in how the more traditiona outside equipment is maintained, and
when you havefreezing rain and thingslikethat, how do you keep it clear? Therearealot of
ship designsand ship alterationsaspects. ... What sort of communi cation architecturesdowe
have to have? | redlly believe now is the timeto start thinking about that because it means
changesto ship design, which meanswe haveto start laying in. It means perhaps some new
overhead satellite architectures, and those are extraordinarily costly.”*%

On June 16, 2011, in remarks at a seminar on the Arctic, Admiral Gary Roughead, the Chief of
Naval Operations, stated:

Wl in my mind, there is a phenomenal event taking place on the planet today, and that is
what | call the opening of the Fifth Ocean; that’ sthe Arctic Ocean. Wehaven’t had an ocean
open on this planet since the end of the Ice Age. So if thisis not a significant change that
requiresnew, and | would submit, brave thinking on thetopic, | don’t know what other sort
of physical event could produce that.

Wein the Navy a couple of years ago began to look at how we asa Navy servethenation....
So as we began to ook at the planet, we realized that there were significant changes taking
place;, opening of the Fifth Ocean; physical changes, changes in population as they
compressed into thelittoral areas.

And so we established, | established something that | call Task Force Climate Change.
Primarily focused on the Arctic because of the massive changes that are taking place up
there, but it a so takesinto account what ishappening on therest of the planet and wherewe
asaNavy think we haveto bein thefuture. And then from that Task Force Climate Change,
we devel oped what we call the Arctic road map....

Theway we seethingstaking placeisthefirst of moves, which will largely bein the area of
resources. Fishing stockswill movewith thewater temperature, they will start todrift farther
north, that will take fishing fleets farther north and thereis a set of responsibilitiesthat we
have with other nations on making sure that that activity is taking place lawfully.

Then we believethe next step will be the extraction of resources. So what do we haveto be
prepared to do asa Navy, asamilitary particularly aligned closely with the Coast Guard on
this.

¥ David W. Titley and Courtney C. St. John, “ Arctic Security Considerations and the U.S. Navy's Roadmap for the
Arctic,” Naval War College Review, Spring 2010: 42.

195 |_ance M. Bacon, “Ice Breaker,” Armed Forces Journal, March 2010: 16-19, 34-35.
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And then in about 20 yearstime, 25 years time, the Arctic becomes a profitable sea route
from Asiato Europe over thetop of the planet. If you look at some of the estimates from
shippers, some may actually be here. That is about a million dollars a trip someone saves.
That isnot insignificant. And so it will become a busy place as transportation startsto take
place. That is how we envision the changes that are taking place, how we are looking at
them, and the road map that we put in place is based on the best science aswe know today.
And we are committed to providing the resources the nation needs from the naval
perspective to meet our needs.*®

Four days later, in remarks to a symposium on the impacts on naval and maritime operations of
an ice-diminishing Arctic, Admiral Roughead stated:

Since this forum began in 2001, our Navy has benefitted from the devel opment and the
discussion of the Arctic Symposium, asit hasimproved our appreciation greatly for anice-
diminished Arctic and the security implications that will follow from that physical change
that will take place.

This broader examination is something that we' ve endeavored to focus on systematically
since we stood up our Task Force Climate Change in May 2009, and issued our Arctic
Roadmap that same year. And rather than all the answers, what our effortshave given usis
an appreciation of just how dynamic the study of the region is and surely will be in the
future....

... a afundamental level, thetrends point undeniably towardsanew venue of operationsand
responsibility for our global Navy —for preserving American interestsin freeand fair access
there—andin light of thisweremain committed to preparing exhaustively for the challenges
and especially for the opportunities that are going to exist in an ice-diminishing Arctic.

The U.S. Navy'sinterestsin the Arctic are not new, of course. We have many decades of
experience with exploration and, indeed, episodic operations in the waters of the Arctic
Circle....

But never has our interest encountered the confluence of trends, as projected by the U.S.
Geological Surveyin 2008 and the National Research Council this past March, that promises
tochangethe Arctic so pervasively, andin so doing affect the global environment for which
we plan and program our future fleet....

In projecting theimpact of climate changein the northern latitudes, however, I’'m reminded
of what Dr. Lubchenco observed just this past March, when she said, “what happensin the
Arctic doesnot stay there.” Thetrendswediscusshere, in asimilar timeframe, promisemore
disruption and disorder in a world whose population is growing rapidly, and moving to
megacities on or near the coasts of almost every continent. The prospects of sealeve rise,
for some megacities, or the coral idands of the Maldives, are similarly daunting. We also
have to consider the likely frictions that arise as fishing stocks migrate with changing sea
temperatures, and the very real possihility that conflicts in the future will be fought over
access to dwindling natural supplies of fresh water.

It isbecause of these projectionsthat our Navy ispreparing for increased demand, bothinthe
region - wherewe will maintain our access and uphold the freedom of navigation asa global
good - and beyond, where we expect devel opments to expose the costs of our national

1% Source: Text of remarks of Chief of Naval Operations Admiral Gary Roughead at Active in the Arctic Seminar,
June 16, 2011.
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reluctance on the Law of the Sea convention and to test our present understanding of
customary legal guaranteesto the very freedomsbehind our global operationstoday. Weare
considering thetechnical requirementsfor polar operationsto support our strategic objective
of a safe, stable, and secure Arctic region where our national interests are safeguarded —
namely, how and when to build forces capable and competent for the harsh northern climes.

We also remain well aware of how important maritime partnerships will be in addressing
capacity concerns as we seek to reinforce universal valuesin the global commons. Some
speak of achanging Arctic in terms of either arace or a zero-sum game. Asfar asthe U.S.
Navy is concerned, it is neither. Rather, we seeit as an opportunity to extend to the ‘Fifth
Ocean’ the principlesthat have benefitted all peaceful nationsin the other four. Secretary of
State Clinton’ s attendance at the meeting of Arctic Council ministerslast month in Nuuk,
Greenland, signalsthe United States’ level of interest in theregion, aswell asour belief in
the power of international cooperation to advance mutual interests in the free use of the
maritime domain. It was also inherently practical in that it forged the much-needed
agreement among Arctic states to improve our coordination on search and rescue.

As we stated in our Arctic Roadmap, the Navy will continue to pursue cooperative
relationshipsaround such areas of common interest, whether mission enablerslikeMaritime
Domain Awareness, core naval capahilities such as humanitarian assistance and disaster
response, or intra-governmental relationships like defense support to civil authorities.
Exercisessuch asthe Canadian Navy’ s* Operation Nanook,” which we observedin 2009 and
had the privilege of participating in last August alongside our Coast Guard counterparts,
enhance our preparednessin severa of these areas, and lay the basis from which we might
extend the same maritime partnership and interoperability we have cometo value so highly
in our global operations. Joint exercises such as the U.S. Pacific Command’s ‘Northern
Edge’ —which gtarted just outside of the Arctic Circle oneweek ago today and will continue
throughout this week — ensure that we as a Navy remain ready to partner at the high end of
operations as required.’”’

2009 Navy Arctic Roadmap

The Navy examined issues and concerns relating to climate change at a May 15, 2009, meeting of
the Chief of Naval Operations (CNO) Executive Board. Following this meeting, the Navy
decided to establish a Navy group led by the Oceanographer of the Navy called Task Force
Climate Change (TFCC), and to develop Navy roadmaps first for the Arctic, and later for more
general responses to global climate change.

The Navy issued its Arctic roadmap on November 10, 2009."® The document, which is dated
October 2009 and co-sponsored by TFCC and the Oceanographer of the Navy,™ is intended to
guide the service's activities regarding the Arctic for the period FY 2010-FY 2014. The November
10 cover memo states that the document isto remain in effect until the completion of the report

97 Source: Text of remarks of Chief of Naval Operations Admiral Gary Roughead at the 4™ Symposium on the Impacts
of an Ice-Diminishing Arctic on Naval & Maritime Operations, June 20, 2011. See also Christopher J. Castelli,
“Roughead: International Approach Needed To Fix Arctic-Awareness Gap,” Inside the Navy, June 27, 2011.

1% Memorandum for Distribution dated November 10, 2009, from Admira J. W. Greenert, Vice Chief of Naval
Operations, on the subject of the Navy Arctic Roadmap. The document was posted on I nsideDefense.com (subscription
required).

.S, Navy, U.S. Navy Arctic Roadmap, Washington, 2009, 29 pp. (October 2009, sponsored by Task Force Climate
Change [and] Oceanographer of the Navy.) The document was posted on I nsideDefense.com (subscription required).
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on the FY 2014 Quadrennial Defense Review (QDR), at which time it will be reviewed and
revised to incorporate guidance from that QDR.

Theroadmap states that “ significant action items” for FY 2010 for the Navy include the
following:

e Conduct assessments of fleet readiness and mission requirements in the Arctic
region.

o Develop Navy strategic objectivesin the Arctic region.

e  Continue partnership-building activities with stakeholders in the region and
conduct a limited objective experiment (or LOE—a kind of exercise) for the
Arctic.

e  Continue monitoring the Air Force's Polar Military Satellite Communications
(MILSTACOM) program.

e Advocatefor U.S. accession to the U.N. Convention on the Law of the Sea.

o Develop a Navy position regarding combatant commander authorities and
responsibilities for the Arctic.

e Conduct research and development on a next-generation environmental
prediction capability that is applicable to the Arctic.

Theroadmap states that “ significant action items” for FY2011-FY 2012 for the Navy include the
following:

e Initiate assessments of required Navy Arctic capabilities.

e Develop recommendations to address Arctic requirements for program proposals
in the Navy’s Program Objective Memorandum (or POM—a document that
guides the development of a Navy budget) for FY 2014 (POM-14).

e Continue biennial Navy participation in Arctic exercises, including ICEX-11,
ICEX-13, Arctic Edge, and Arctic Care.

e Formalize new cooperative relationships that increase Navy experience and
competency in search and rescue (SAR), maritime domain awareness (MDA),
and humanitarian assistance and disaster response (HADR) in the Arctic, and
defense support of civil authorities (DSCA) in Alaska.

The roadmap states that “ significant action items” for FY 2013-FY 2014 for the Navy include the
following:

e Execute Navy POM-14 budget initiatives that address Arctic requirements.

e Initiate combined (i.e., multi-lateral) and bilateral activities which support safety,
security, and stability in the region.”®

A January 2011 press report stated that

20 Eor additional discussion of the roadmap, see David W. Titley and Courtney C. St. John, “Arctic Security
Considerations and the U.S. Navy' s Roadmap for the Arctic,” Naval War College Review, Spring 2010: 35-48.

Congressional Research Service 54



Changes in the Arctic: Background and Issues for Congress

Two studiesthat will define the new assets the Navy will need to operatein the Arctic and
what those operations will ook like are “nearing completion,” according to Rear Adm.
David Titley, the oceanographer of the Navy, who spoke with Insdethe Navy in aJan. 18
interview.

The studies, called the Capabilities Based Assessment and the Mission Analysis, were both
called for in the Navy’'s 2009 Arctic Roadmap, a strategic document meant to guide the
service seffortsinthe Arctic. The capabilities assessment will undergo aflag officer review
within the next month, according to Titley.**

Another January 2011 press report stated:

The Navy has decided to re-establish the Office of Naval Research’s [ONR's] Arctic
program as part of an increasing focus on theregion, according to Navy officials....

In 2009, the Navy' sArctic Roadmap laid out the service sstrategy for theregion, stating that
by the fourth quarter of fiscal year 2011 the Navy would “ eval uate the re-establishment of
ONR's High Latitude Program” to study the Arctic.

September 2010 GAO Report on Coast Guard’s Arctic Requirements

A September 2010 GAO report on the Coast Guard's efforts to identify Arctic requirementsin
general stated:

The Coast Guard has taken specific action to identify Arctic requirements and gaps while
also collecting rel evant information from routine operations. The High Latitude Study isthe
centerpiece of the agency’ seffortsto determineits Arctic requirements. The Coast Guard has
also established temporary operating locationsin the Arctic and conducted biweekly Arctic
overflights to obtain more information on the Arctic operating environment. In addition,
information gathered during the Coast Guard’ sroutine missions—ice breaking, search and
rescue, and others—al soinformsrequirements. Theagency’ s preliminary effortstoidentify
itsArcticrequirementsgenerally align with key practicesfor agenciesdefining missonsand
desired outcomes.

The Coast Guard faces Arctic challengesincluding limited information, minimal assetsand
infrastructure, personnd issues, and difficult planning and funding decisions, but is taking
initial steps to address these challenges. Specifically, the Coast Guard does not currently
have Arctic maritime domain awareness—afull understanding of variablesthat could affect
the security, safety, economy, or environment in the Arctic—but is acquiring additional
Arctic vessal tracking data, among other things, to address thisissue. In addition, the Coast
Guard's Arctic assets and infrastructure are limited and not suitable for the harsh
environment, but the agency is testing equi pment and using alternative options to mitigate
gaps. Finaly, the Coast Guard facesuncertainty over thetiming of predicted environmental
changesintheArctic, aswell asover futurefunding streams. To addressthesechallengesthe
Coast Guard obtains scientific data on Arctic climate change and is studying its Arctic
resource requirements to support potential future funding needs.?*

2% Andrew Burt, “Navy Studies On Mission, Capability Needs For Arctic ‘ Nearing Completion’,” Inside the Navy,
January 21, 2011.

22 Government Accountability Office, Coast Guard|:] Efforts to | dentify Arctic Requirements Are Ongoing, but More
Communication about Agency Planning Efforts Would Be Beneficial, GAO-10-870, September 2010, summary page.
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A March 2010 report stated that

one option the Coast Guardisconsideringisamodified version of its Offshore Patrol Cutter
[OPC], thethird large ship it plans as part of its modernization program. The Coast Guard
could builda“Flight 11" OPC, he said, built specifically to withstand the punishing seasand
driftingice. All theshipsin that special classwould likely be stationed in Kodiak, Alaska?®

U.S.-Canadian Military Cooperation

In December 2009, it was reported that “ U.S. and Canadian defense officials are studying
emerging gaps in their awareness of Arctic activities, seeking to boost North American Aerospace
Defense [NORAD] Command’s maritime-warning mission and crafting a new threat assessment
for theregion.” The effort would reportedly involve both NORAD and a Canadian-American
advisory board called the Permanent Joint Board on Defense.

In May 2010, it was reported that “ American and Canadian defense officials are bolstering
collaboration on military exercises, investment plans and technology devel opment related to the
Arctic.” Thereport stated that “U.S. and Canadian intelligence officials have created a classified
joint “utilization” assessment for the Arctic looking out to 2020, which will be continuously
updated.” It also stated that “ American and Canadian defense officials have just started
implementing a new five-year work plan that contains specific initiatives and requires concrete
deliverables, Stockton said, noting the Arctic received special attention in the plan. The plan also
covers defense critical infrastructure protection, defense support to civil agencies and defense
cooperation in the Americas.” *®

January 2009 Arctic Policy Directive

Asnoted earlier (see “January 2009 Presidential Arctic Policy Directive’ in “Background” and
also “U.S. Reations with Other Arctic Countries’), the Obama Administration is currently
operating under the January 2009 Arctic region policy directive (NSPD 66/HSPD 25) issued by
the George W. Bush Administration.”® Potential oversight questions include but not are limited to
the following:

e IsNSPD 66/HSPD 25 a suitable statement of U.S. policy for the Arctic region?®’

28 ance M. Bacon, “Ice Breaker,” Armed Forces Journal, March 2010; 16-19, 34-35. For more on the OPC, see CRS
Report RL33753, Coast Guard Deepwater Acquisition Programs: Background, Oversight Issues, and Options for
Congress, by Ronald O'Rourke.

204 Christopher J. Castelli, “DOD, Canada Aim TO Develop Arctic Pdlicy Options By Early 2010,” Inside the Navy,
December 7, 2009.

%5 Christopher J. Castelli, “ American, Canadian Defense Officia's Tighten Ties On Arctic Issues,” Inside the Navy,
May 3, 2010.

26 CRS communication with State Department official, October 8, 2010.
27 On this question, a January 19, 2009, press article about the new directive stated:

The new palicy directive covers several key areas, including national security, energy exploration
and the environment, but it does not specify whether any should take precedence over cthers.
That led Jeremy Rabkin, a professor a George Mason University Law School, to comment: “It’'s
realy alist of all the things we're concerned about; that’s not policy. | don’t see anything here that
helps you decide what gets priority.”

(continued...)
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e Although the Obama Administration is currently operating under NSPD
66/HSPD 25, does the Obama Administration fully agree with all parts of it? If
not, with which parts does it not fully agree?

o Doesthe ObamaAdministration intend to eventually conduct areview of NSDP
66/HSPD 257 If so, what is the Administration’s schedule for conducting and
releasing the results of that review?

CRS Reports on Specific Arctic-Related Issues

CRS Report RL34266, Climate Change: Science Highlights, by Jane A. Leggett

CRS Report RS21890, The U.N. Law of the Sea Convention and the United Sates. Developments
Since October 2003, by Marjorie Ann Browne

CRS Report RL32838, Arctic National W dlife Refuge (ANWR): Votes and Legislative Actions,
95" Congress through 111™ Congress, by M. Lynne Corn and Beth A. Roberts

CRS Report RL34547, Possible Federal Revenue from Oil Development of ANWR and Near by
Areas, by Salvatore Lazzari

CRS Report RL33705, Oil Spillsin U.S. Coastal Waters: Background and Governance, by
Jonathan L. Ramseur

CRS Report RL33941, Polar Bears: Listing Under the Endangered Species Act, by Eugene H.
Buck, M. Lynne Corn, and Kristina Alexander

CRS Report RL34573, Does the Endangered Species Act Listing Provide More Protection of the
Polar Bear?, by Kristina Alexander

CRS Report RS22906, Use of the Polar Bear Listing to Force Reduction of Greenhouse Gas
Emissions: The Legal Arguments, by Robert Mtz

CRS Report RL34391, Coast Guard Polar Icebreaker Modernization: Background, Issues, and
Options for Congress, by Ronald O'Rourke

CRS Report RL34342, Homeland Security: Roles and Missions for United Sates Northern
Command, by William Knight

(...continued)

(Juliet Eilperin and Spencer S. Hsu, “White House Directive Guides Policy On Arctic,”
Washington Post, January 19, 2009: 2.)

Congressional Research Service 57



Changes in the Arctic: Background and Issues for Congress

Appendix A. Arctic Research and Policy Act of 1984
(Title I of P.L. 98-373)

Thetext of the Arctic Research and Policy Act of 1984 (Title| of P.L. 98-373 of July 31, 1984°%)
isasfollows:

TITLE | —ARCTIC RESEARCH AND POLICY
SHORT TITLE
SEC. 101. Thistitle may be cited asthe “Arctic Research and Policy Act of 1984".
FINDINGS AND PURPOSES
SEC. 102. (a) The Congress finds and declares that-

(2) the Arctic, onshore and offshore, contains vital energy resources that can reduce the
Nation’s dependence on foreign oil and improve the nationa balance of payments;

(2) as the Nation’s only common border with the Soviet Union, the Arctic is critical to
nationa defense;

(3) therenewabl e resources of the Arctic, specifically fish and other seafood, represent one
of the Nation’s greatest commercial assets;

(4) Arctic conditionsdirectly affect global weather patternsand must be understood in order
to promote better agricultural management throughout the United States;

(5) industrial pollution not originatingin the Arctic region collectsin the polar air mass, has
the potential to disrupt global weather patterns, and must be controlled through internationa
cooperation and consultation;

(6) the Arcticisanatural laboratory for research into human health and adaptation, physical
and psychological, to climates of extreme cold and isolation and may provide information
crucial for future defense needs,

(7) atmospheric conditions peculiar to the Arctic make the Arctic auniquetesting ground for
research into high latitude communications, which islikely to be crucial for future defense
needs;

(8) Arctic marine technology is critical to cost-effective recovery and transportation of
energy resources and to the national defenseg;

(9) the United States has important security, economic, and environmenta interests in
devel oping and maintaining afleet of icebreaking vessel s capabl e of operating effectivelyin
the heavy ice regions of the Arctic;

28 Title 11 of P.L. 98-373isthe National Critica Materials Act of 1984.
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(10) most Arctic-rim countries, particularly the Soviet Union, possessArctictechnol ogiesfar
more advanced than those currently available in the United States;

(11) Federal Arcticresearchisfragmented and uncoordinated at the present time, leading to
the neglect of certain areas of research and to unnecessary duplication of effort in other areas
of research;

(12) improved logistical coordination and support for Arctic research and better
dissemination of research data and information is necessary to increase the efficiency and
utility of nationa Arctic research efforts;

(13) a comprehensive national policy and program plan to organize and fund currently
neglected scientific research with respect to the Arctic is necessary to fulfill national
objectivesin Arctic research;

(14) the Federal Government, in cooperation with State and local governments, should focus
itseffortson the collection and characterization of basic datarel ated to biological, materials
geophysical, social, and behaviora phenomenain the Arctic;

(15) research into thelong-range health, environmental, and social effects of developmentin
the Arcticisnecessary to mitigate the adverse consequences of that devel opment to theland
and itsresidents,

(16) Arcticresearch expands knowledge of the Arctic, which can enhancethelivesof Arctic
residents, increase opportunities for international cooperation among Arctic-rim countries,
and facilitate the formulation of nationa policy for the Arctic; and

(17) the Alaskan Arctic provides an essentia habitat for marine mammals, migratory
waterfowl, and other forms of wildlife which are important to the Nation and which are
essential to Arctic residents.

(b) The purposes of thistitle are-

(1) to establish national policy, priorities, and goals and to provide a Federal program plan
for basic and applied scientific research with respect to the Arctic, including natural
resources and material's, physical, biological and health sciences, and social and behavioral
sciences,

(2) to establish an Arctic Research Commission to promote Arctic research and to
recommend Arctic research palicy;

(3) to designate the National Science Foundation as the lead agency responsible for
implementing Arctic research policy; and

(4) to establish an Interagency Arctic Research Policy Committee to develop a national
Arctic research policy and a five year plan to implement that policy.

ARCTIC RESEARCH COMMISSION

SEC. 103. (a) The President shall establish an Arctic Research Commission (hereafter
referred to asthe“ Commission”).
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(b)(1) The Commission shall be composed of five members appointed by the President, with
the Director of the Nationa Science Foundation serving asanonvating, ex officio member.
The members appointed by the President shall include-

(A) three members appointed from among individuals from academic or other research
ingtitutions with expertisein areas of research relating to the Arctic, including the physical,
biological, health, environmental, social, and behavioral sciences,

(B) one member appointed from among indigenous residents of the Arctic who are
representative of the needs and interests of Arctic residents and who live in areas directly
affected by Arctic resource devel opment; and

(C) one member appointed from among individuals familiar with the Arctic and
representative of the needs and interests of private industry undertaking resource
development in the Arctic.

(2) The President shall designate one of the appointed members of the Commission to be
chairperson of the Commission.

(c)(1) Except as provided in paragraph (2) of this subsection, the term of office of each
member of the Commission appointed under subsection (b)(1) shall be four years.

(2) Of the members of the Commission originally appointed under subsection (b)(1)-
(A) one shall be appointed for aterm of two years,

(B) two shall be appointed for aterm of three years; and

(C) two shall be appointed for aterm of four years.

(3) Any vacancy occurringin the membership of the Commission shall befilled, after notice
of thevacancy ispublished in the Federal Register, in themanner provided by the preceding
provisions of this section, for the remainder of the unexpired term.

(4) A member may serve after the expiration of the member’s term of office until the
President appoints a successor.

(5) A member may serve consecutive terms beyond the member’s origina appointment.

(d)(1) Members of the Commission may be allowed travel expenses, including per diemin
lieu of subsistence, as authorized by section 5703 of title 5, United States Code. A member
of the Commission not presently employed for compensation shall be compensated at arate
equal to the daily equivalent of the rate for GS-16 of the General Schedule under section
5332 of title 5, United States Code, for each day the member is engaged in the actual
performance of his dutiesasamember of the Commission, not to exceed 90 days of service
each year. Except for the purposes of chapter 81 of title 5 (re ating to compensation for work
injuries) and chapter 171 of title 28 (relating to tort claims), amember of the Commission
shall not be considered an employee of the United States for any purpose.

(2) The Commission shall meet at the call of its Chairman or amajority of its members.

(3) Each Federa agency referred to in section 107(b) may designate a representative to
participate as an observer with the Commission.
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Theserepresentatives shall report to and advisethe Commission on the activitiesrelating to
Arctic research of their agencies.

(4) The Commission shall conduct at least one public meeting in the State of Alaska
annually.

DUTIES OF COMMISSION
SEC. 104. (a) The Commission shall-
(1) develop and recommend an integrated national Arctic research policy;

(2) in cooperation with the Interagency Arctic Research Policy Committee established under
section 107, assist in establishing anational Arcticresearch program plan to implement the
Arctic research policy;

(3) facilitate cooperation between the Federal Government and State and local governments
with respect to Arctic research;

(4) review Federal research programs in the Arctic and suggest improvements in
coordination among programs,

(5) recommend methods to improve logistical planning and support for Arctic research as
may be appropriate and in accordance with the findings and purposes of thistitle;

(6) suggest methods for improving efficient sharing and dissemination of data and
information on the Arctic among interested public and private ingtitutions;

(7) offer other recommendationsand adviceto the Interagency Committee established under
section 107 asit may find appropriate; and

(8) cooperate with the Governor of the State of Alaska and with agencies and organizations
of that State which the Governor may designate with respect to the formulation of Arctic
research policy.

(b) Not later than January 31 of each year, the Commission shall-

(1) publish a statement of goals and objectives with respect to Arctic research to guide the
Interagency Committee established under section 107 in the performance of its duties; and

(2) submit to the President and to the Congress a report describing the activities and
accomplishments of the Commission during theimmediately preceding fiscal year.

COOPERATION WITH THE COMMISSION

SEC. 105. (8)(1) The Commission may acquire from the head of any Federal agency
unclassified data, reports, and other nonproprietary information with respect to Arctic
research in the possession of the agency which the Commission considers useful in the
discharge of its duties.

(2) Each agency shall cooperate with the Commission and furnish all data, reports, and other
information requested by the Commission to the extent permitted by law; except that no
agency need furnish any information which it is permitted to withhold under section 552 of
titte 5, United States Code.
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(b) With the consent of the appropriate agency head, the Commission may utilize the
facilitiesand services of any Federal agency to the extent that the facilitiesand servicesare
needed for the establishment and development of an Arctic research policy, upon
reimbursement to be agreed upon by the Commission and theagency head and taking every
feasible step to avoid duplication of effort.

(c) All Federal agenciesshall consult with the Commission before undertaking major Federal
actionsrelating to Arctic research.

ADMINISTRATION OF THE COMMISSION
SEC. 106. The Commission may-
(2) in accordance with the civil service laws and subchapter 111 of chapter 53 of title 5,
United States Code, appoint and fix the compensation of an Executive Director and
necessary additional staff personnel, but not to exceed a total of seven compensated

personnel;

(2) procure temporary and intermittent services as authorized by section 3109 of title 5,
United States Code;

(3) enter into contracts and procure supplies, services, and personal property; and

(4) enter into agreements with the General Services Administration for the procurement of
necessary financia and adminigrative services, for which payment shall be made by
reimbursement from funds of the Commission in amounts to be agreed upon by the
Commission and the Administrator of the General Services Administration.

LEAD AGENCY AND INTERAGENCY ARCTIC RESEARCH POLICY
COMMITTEE

SEC. 107. (a) The Nationa Science Foundation isdesignated asthelead agency responsible
for implementing Arctic research policy, and the Director of the National Science
Foundation shall insure that the requirements of section 108 are fulfilled.

(b)(1) The President shall establish an Interagency Arctic Research Policy Committee
(hereinafter referred to asthe “Interagency Committeg”).

(2) The Interagency Committee shall be composed of representatives of the following
Federal agencies or offices:

(A) the National Science Foundation;
(B) the Department of Commerce;
(C) the Department of Defense;

(D) the Department of Energy;

(E) the Department of the Interior;
(F) the Department of State;

(G) the Department of Trangportation;
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(H) the Department of Health and Human Services,

(1) the National Aeronautics and Space Administration;
(J) the Environmental Protection Agency; and

(K) any other agency or office deemed appropriate.

(3) Therepresentative of the National Science Foundation shall serve asthe Chairperson of
the Interagency Committee.

DUTIES OF THE INTERAGENCY COMMITTEE
SEC. 108. (a) The Interagency Committee shall-
(2) survey Arctic research conducted by Federal, State, and local agencies, universities, and
other public and private institutions to help determine priorities for future Arctic research,
including natural resources and materials, physical and biological sciences, and social and
behavioral sciences,
(2) work with the Commission to develop and establish an integrated national Arctic
research policy that will guide Federal agencies in developing and implementing their
research programs in the Arctic;

(3) consult with the Commission on-

(A) the devel opment of thenational Arcticresearch policy and the 5-year planimplementing
the palicy;

(B) Arcticresearch programs of Federal agencies;

(C) recommendations of the Commission on future Arctic research; and

(D) guidelinesfor Federa agencies for awarding and administering Arctic research grants;
(4) develop a 5-year plan to implement the national policy, as provided for in section 109;
(5) provide the necessary coordination, data, and assistance for the preparation of asingle
integrated, coherent, and multiagency budget request for Arctic research as provided for in
section 110;

(6) facilitate cooperation between the Federal Government and State and local governments
in Arctic research, and recommend the undertaking of neglected areas of research in

accordance with the findings and purposes of thistitle;

(7) coordinate and promote cooperative Arctic scientific research programs with other
nations, subject to the foreign policy guidance of the Secretary of State;

(8) cooperatewith the Governor of the State of Alaskain fulfilling itsresponsibilities under
thistitle;

(9) promote Federa interagency coordination of all Arctic research activities, including-

(A) logistical planning and coordination; and
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(B) the sharing of data and information associated with Arctic research, subject to section
552 of title 5, United States Code; and

(20) provide public notice of its meetingsand an opportunity for the public to participatein
the devel opment and implementation of national Arctic research policy.

(b) Not later than January 31, 1986, and hiennially thereafter, the Interagency Committee
shall submit to the Congress through the President, a brief, concise report containing-

(1) agtatement of the activities and accomplishments of the Interagency Committee sinceits
last report; and

(2) a description of the activities of the Commission, detailing with particularity the
recommendations of the Commission with respect to Federal activitiesin Arctic research.

5-YEAR ARCTIC RESEARCH PLAN

SEC. 109. (@) The Interagency Committee, in consultation with the Commission, the
Governor of the State of Alaska, the residents of the Arctic, the private sector, and public
interest groups, shall prepare acomprehensive 5-year program plan (hereinafter referredtoas
the“Plan”) for the overall Federal effort in Arctic research. The Plan shall be prepared and
submitted to the President for transmittal to the Congresswithin oneyear after theenactment
of this Act and shall be revised biennially thereafter.

(b) The Plan shall contain but need not be limited to the following e ements:

(1) an assessment of nationa needs and problems regarding the Arctic and the research
necessary to address those needs or problems;

(2) astatement of the goal sand objectives of the Interagency Committeefor national Arctic
research;

(3) adetailed listing of all existing Federa programs relating to Arctic research, including
the existing goals, funding levels for each of the 5 following fiscal years, and the funds
currently being expended to conduct the programs;

(4) recommendations for necessary program changes and other proposals to mest the
requirements of the policy and goals as set forth by the Commission and in the Plan as
currently in effect; and

(5) adescription of theactionstaken by the I nteragency Committee to coordinate the budget
review process in order to ensureinteragency coordination and cooperationin (A) carrying
out Federal Arcticresearch programs, and (B) eliminating unnecessary duplication of effort
among these programs.

COORDINATION AND REVIEW OF BUDGET REQUESTS
SEC. 110. (a) The Office of Science and Technology Policy shall-
(1) review all agency and department budget requests related to the Arctic transmitted

pursuant to section 108(a)(5), in accordance with the national Arcticresearch policy andthe
5-year program under section 108(a)(2) and section 109, respectively; and
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(2) consult closaly with the Interagency Committee and the Commission to guidethe Office
of Science and Technology Policy’ s efforts.

(b)(2) The Office of Management and Budget shall consider all Federa agency requestsfor
research related to the Arctic as one integrated, coherent, and multiagency request which
shall be reviewed by the Office of Management and Budget prior to submission of the
President’ sannual budget request for itsadherenceto the Plan. The Commission shall, after
submission of the President’s annual budget request, review the request and report to
Congress on adherence to the Plan.

(2) The Office of Management and Budget shall seek to facilitate planning for the design,
procurement, maintenance, deployment, and operations of icebreakers needed to provide a
platform for Arctic research by allocating all funds necessary to support icebreaking
operations, except for recurring incremental costs associated with specific projects, to the
Coast Guard.

AUTHORIZATION OF APPROPRIATIONS; NEW SPENDING AUTHORITY

SEC. 111. (a) There are authorized to be appropriated such sums as may be necessary for
carrying out thistitle.

(b) Any new spending authority (within the meaning of section 401 of the Congressional
Budget Act of 1974) which is provided under thistitle shall be effective for any fiscal year
only to such extent or in such amounts as may be provided in appropriation Acts.

DEFINITION

SEC. 112. As used in this title, the term “Arctic” means al United States and foreign
territory north of the Arctic Circle and all United States territory north and west of the
boundary formed by the Porcupine, Yukon, and Kuskokwim Rivers; all contiguous sesas,
including the Arctic Ocean and the Beaufort, Bering, and Chukchi Seas; and the Aleutian
chain.
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Appendix B. P.L. 101-609 of 1990, Amending Arctic
Research and Policy Act of 1984

TheArctic Research and Policy Act of 1984 (see Appendix A) was amended by P.L. 101-609 of
November 16, 1990. Thetext of PL. 101-609 is as follows:

SECTION 1. Except as specifically provided in this Act, whenever in thisAct an amendment
or repeal is expressed as an amendment to, or repeal of a provision, the reference shall be
deemed to be made to the Arctic Research and Policy Act of 1984.

SEC. 2. Section 103(b)(1) (15 U.S.C. 4102(b)(1)) is amended—

(1) in the text above clause (A), by striking out “five’ and inserting in lieu thereof “seven’;
(2) in clause (A), by striking out “three’ and inserting in lieu thereof “four’; and

(3) inclause (C), by striking out “one member’ and inserting in lieu thereof “two members'.

SEC. 3. Section 103(d)(1) (15 U.S.C. 4102(d)(1)) is amended by striking out "GS-16" and
inserting in lieu thereof "GS-18'.

SEC. 4. (a) Section 104(a) (15 U.S.C. 4102(a)) is amended—

(2) in paragraph (4), by striking out “suggest’ and inserting in lieu thereof “recommend’;
(2) in paragraph (6), by striking out “suggest’ and inserting in lieu thereof “recommend’;
(3) in paragraph (7), by striking out “and’ at the end therecf;

(4) in paragraph (8), by striking out the period and inserting in lieu thereof a semicol on; and
(5) by adding at the end thereof the following new paragraphs:

*(9) recommend to the Interagency Committee the means for developing international
scientific cooperation in the Arctic; and

*(10) not later than January 31, 1991, and every 2 years thereafter, publish a statement of
goals and objectives with respect to Arctic research to guide the Interagency Committee
established under section 107 in the performance of its duties.’.

(b) Section 104(b) is amended to read as follows:

“(b) Not | ater than January 31 of each year, the Commission shall submit tothe Presdentand
to the Congress areport describing the activities and accomplishments of the Commission
during the immediately preceding fiscal year.’.

SEC. 5. Section 106 (15 U.S.C. 4105) is amended—

(2) in paragraph (3), by striking out “and’ at the end therecf;
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(2) in paragraph (4), by striking out the period at the end thereof and insertingin lieu thereof
and’; and

(3) by adding at the end thereof the following new paragraph:

*(5) appoint, and accept without compensation the services of, scientists and engineering
specialiststo be advisorsto the Commission. Each advisor may beallowed travel expenses,
including per diemin lieu of subsistence, as authorized by section 5703 of title 5, United
States Code. Except for the purposes of chapter 81 of title 5 (relating to compensation for
work injuries) and chapter 171 of title 28 (relating to tort claims) of the United States Code,
an advisor appointed under this paragraph shall not be considered an employee of theUnited
States for any purpose.’.

SEC. 6. Subsection (b)(2) of section 108 (15 U.S.C. 4107(b)(2)) is amended to read as
follows:

*(2) astatement detailing with particularity the recommendations of the Commission with
respect to Federal interagency activitiesin Arcticresearch and the disposition and responses
to those recommendations.’.
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Appendix C. January 2009 Presidential Arctic Policy
Directive

On January 12, 2009, the George W. Bush Administration released a presidential directive
establishing a new U.S. policy for the Arctic region. The directive, dated January 9, 2009, was
issued as National Security Presidential Directive 66/Homeland Security Presidential Directive 25
(NSPD 66/HSPD 25). The text of NSPD 66/HSPD 25 is as follows:

SUBJECT: Arctic Region Palicy

|. PURPOSE

A. Thisdirective establishesthe policy of the United Stateswith respect tothe Arcticregion
and directsrelated implementation actions. This directive supersedes Presidentia Decision
Directive/NSC-26 (PDD-26; issued 1994) with respect to Arctic policy but not Antarctic
policy; PDD-26 remainsin effect for Antarctic policy only.

B. Thisdirective shall beimplemented in amanner consistent with the Constitution andlaws
of the United States, with the obligations of the United States under the treaties and other
international agreements to which the United States is a party, and with customary
international law asrecognized by the United States, including with respect to thelaw of the
sea.

1. BACKGROUND

A. TheUnited Statesisan Arctic nation, with varied and compelling interestsin that region.
This directive takesinto account several developments, including, among others:

1. Altered national policies on homeland security and defense;

2. Theeffects of climate change and increasing human activity in the Arctic region;
3. Theestablishment and ongoing work of the Arctic Council; and

4. A growing awareness that the Arctic region is both fragile and rich in resources.
[11. POLICY

A. It isthe paolicy of the United States to:

1. Mest nationa security and homeland security needs relevant to the Arctic region;
2. Protect the Arctic environment and conserve its biological resources;

3. Ensurethat natural resource management and economic development in theregion are
environmentally sustainable;

4. Strengthen ingtitutions for cooperation among the eight Arctic nations (the United
States, Canada, Denmark, Finland, Iceland, Norway, the Russian Federation, and Sweden);

5. Involve the Arctic’ sindigenous communitiesin decisions that affect them; and
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6. Enhance scientific monitoring and research into local, regional, and global
environmental issues.

B. National Security and Homeland Security Interestsin the Arctic

1. TheUnited States has broad and fundamental national security interestsin the Arctic
region and s prepared to operate either independently or in conjunction with other statesto
safeguard these interests. These interestsinclude such matters as missile defense and early
warning; deployment of sea and air systems for strategic sealift, strategic deterrence,
maritime presence, and maritime security operations, and ensuring freedom of navigation
and overflight.

2. The United States also has fundamental homeland security interests in preventing
terrorist attacks and mitigating those criminal or hostile actsthat could increase the United
States vulnerability to terrorism in the Arctic region.

3. The Arctic region is primarily a maritime domain; as such, existing policies and
authorities relating to maritime areas continue to apply, including those relating to law
enforcement.[1] Human activity inthe Arcticregion isincreasing and isprojectedtoincrease
further in coming years. This requires the United States to assert a more active and
influential national presence to protect its Arctic interests and to project sea power
throughout the region.

4. TheUnited States exercisesauthority in accordancewith lawful claimsof United States
sovereignty, sovereign rights, and jurisdiction in the Arctic region, including sovereignty
withintheterritorial sea, sovereign rightsand jurisdiction within the United Statesexclusive
economic zone and on the continental shelf, and appropriate control in the United States
contiguous zone.

5. Freedom of theseasisatop national priority. The Northwest Passageisastrait used for
international navigation, and the Northern Sea Route includes straits used for international
navigation; theregime of transit passage appliesto passage through those straits. Preserving
therights and dutiesrelating to navigation and overflight in the Arctic region supports our
ability to exercise these rights throughout the world, including through strategic straits.

6. Implementation: In carrying out this policy as it relates to national security and
homeland security interestsin the Arctic, the Secretaries of State, Defense, and Homeland
Security, in coordination with heads of other reevant executive departments and agencies,
shall:

a. Develop greater capahilities and capacity, as necessary, to protect United States air,
land, and sea bordersin the Arctic region;

b. Increase Arctic maritime domain awareness in order to protect maritime commerce,
critical infragtructure, and key resources,

c. Preservetheglobal mobility of United States military and civilian vessels and aircraft
throughout the Arctic region;

d. Project asovereign United States maritime presencein the Arcticin support of essential
United States interests; and

e. Encouragethe peaceful resolution of disputesin the Arctic region.

C. Internationa Governance
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1. The United States participates in a variety of fora, internationa organizations, and
bilateral contactsthat promote United Statesinterestsinthe Arctic. TheseincludetheArctic
Council, the International Maritime Organization (IMO), wildlife conservation and
management agreements, and many other mechanisms. As the Arctic changes and human
activity in theregion increases, the United States and other governments should consider, as
appropriate, new international arrangements or enhancements to existing arrangements.

2. The Arctic Council has produced positive results for the United States by working
within its limited mandate of environmenta protection and sustainable devel opment. Its
subsidiary bodies, with help from many United States agencies, have developed and
undertaken projects on awiderange of topics. The Council aso providesabeneficial venue
for interaction with indigenous groups. It isthe position of the United Statesthat the Arctic
Council should remain ahigh-level forum devoted to issues within its current mandate and
not be transformed into aformal international organization, particularly one with assessed
contributions. The United States is nevertheless open to updating the structure of the
Council, including consolidation of, or making operational changesto, itssubsidiary bodies,
to the extent such changes can clearly improve the Council’ swork and are consistent with
the general mandate of the Council.

3. Thegeopalitical circumstances of the Arcticregion differ sufficiently from those of the
Antarctic region such that an “Arctic Treaty” of broad scope—along the lines of the
Antarctic Treaty—is not appropriate or necessary.

4. The Senate should act favorably on U.S. accession to the U.N. Convention on the Law
of the Sea promptly, to protect and advance U.S. interests, including with respect to the
Arctic. Joining will serve the national security interests of the United States, including the
maritime mobility of our Armed Forcesworldwide. It will secureU.S. sovereign rightsover
extensive marine areas, including the val uable natural resourcesthey contain. Accessionwill
promote U.S. interestsin the environmental health of the oceans. And it will givethe United
States a seat at the table when the rights that are vital to our interests are debated and
interpreted.

5.  Implementation: In carrying out thispolicy asit relatestointernationa governance, the
Secretary of State, in coordination with heads of other relevant executive departments and
agencies, shal:

a. Continueto cooperatewith other countrieson Arcticissuesthrough the United Nations
(U.N.) and its specialized agencies, aswell asthrough treaties such asthe U.N. Framework
Convention on Climate Change, the Convention on International Trade in Endangered
Species of Wild Fauna and Hora, the Convention on Long Range Transboundary Air
Pollution and its protocols, and the Montreal Protocol on Substancesthat Deplete the Ozone
Layer;

b. Consider, asappropriate, new or enhanced internationa arrangementsfor the Arcticto
address issues likely to arise from expected increases in human activity in that region,
including shipping, local development and subsistence, exploitation of living marine
resources, development of energy and other resources, and tourism;

c. Review Arctic Council policy recommendations devel oped within the ambit of the
Council’ sscientific reviews and ensure the policy recommendations are subject toreview by
Arctic governments; and

d. Continueto seek advice and consent of the United States Senate to accede to the 1982
Law of the Sea Convention.
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D. Extended Continental Shelf and Boundary |ssues

1. Defining with certainty the area of the Arctic seabed and subsoil in which the United
States may exercise its sovereign rights over natural resources such as oil, natura gas,
methane hydrates, minerals, and living marine speciesis critical to our nationa interestsin
energy security, resource management, and environmental protection. The most effective
way to achieve international recognition and legal certainty for our extended continental
shelf isthrough the procedure availableto States Partiesto the U.N. Convention onthe Law
of the Sea.

2. TheUnited States and Canadahave an unresol ved boundary in the Beaufort Sea. United
States policy recognizes a boundary in this area based on equidistance. The United States
recognizes that the boundary area may contain oil, natural gas, and other resources.

3. The United States and Russia are abiding by the terms of a maritime boundary treaty
concluded in 1990, pending its entry into force. The United Statesis prepared to enter the
agreement into force once ratified by the Russian Federation.

4. Implementation: In carrying out thispolicy asit relatesto extended continental shelf and
boundary issues, the Secretary of State, in coordination with heads of other relevant
executive departments and agencies, shall:

a. Take dl actions necessary to establish the outer limit of the continental shelf
appertaining to the United States, in the Arctic and in other regions, to the fullest extent
permitted under international law;

b. Consider the conservation and management of natural resources during the process of
delimiting the extended continental shelf; and

c. Continue to urge the Russian Federation to ratify the 1990 United States-Russia
maritime boundary agreement.

E. Promoting International Scientific Cooperation

1. Scientific research is vital for the promotion of United States interests in the Arctic
region. Successful conduct of U.S. research in the Arctic region requires access throughout
the Arctic Ocean and to terrestrial sites, as well as viable international mechanisms for
sharing access to research platforms and timely exchange of samples, data, and anayses.
Better coordination with the Russian Federation, facilitating access to its domain, is
particularly important.

2. TheUnited States promotesthe sharing of Arcticresearch platformswith other countries
in support of collaborative research that advances fundamental understanding of the Arctic
region in general and potential Arctic changein particular. Thiscould include collaboration
with bodies such asthe Nordic Council and the European Polar Consortium, aswell aswith
individual nations.

3. Accurateprediction of futureenvironmental and climate change on aregiond basis, and
the delivery of near real-time information to end-users, requires abtaining, analyzing, and
disseminating accurate datafrom the entire Arcticregion, including both pal eoclimatic data
and observational data. The United States has made significant investments in the
infrastructure needed to collect environmental data in the Arctic region, including the
establishment of portionsof an Arctic circumpol ar observing network through a partnership
among United States agencies, academic collaborators, and Arctic residents. The United
States promotes active involvement of all Arctic nationsin these effortsin order to advance

Congressional Research Service 71



Changes in the Arctic: Background and Issues for Congress

scientific understanding that could provide the basis for assessing future impacts and
proposed response strategies.

4. United States platforms capable of supporting forefront research in the Arctic Ocean,
including portions expected to beice-covered for the foreseeabl e future, aswell asseasondly
ice-free regions, should work with those of other nations through the establishment of an
Arctic circumpolar observing network. All Arctic nationsare membersof the Group on Earth
Observations partnership, which provides a framework for organizing an international
approach to environmental observations in the region. In addition, the United States
recognizes that academic and research inditutions are vital partners in promoting and
conducting Arctic research.

5. Implementation: In carrying out this policy as it relates to promoting scientific
international cooperation, the Secretaries of State, the Interior, and Commerce and the
Director of the National Science Foundation, in coordination with heads of other relevant
executive departments and agencies, shall:

a. Continueto play aleadership rolein research throughout the Arctic region;

b. Actively promote full and appropriate access by scientists to Arctic research sites
through bilateral and multilateral measures and by other means;

c. Lead the effort to establish an effective Arctic circumpolar observing network with
broad partnership from other relevant nations;

d. Promoteregular meetingsof Arctic scienceministersor research council headsto share
information concerning scientific research opportunities and to improve coordination of
international Arctic research programs,

e.  Work with the Interagency Arctic Research Policy Committee (IARPC) to promote
research that is strategically linked to U.S. policies articulated in this directive, with input
from the Arctic Research Commission; and

f.  Strengthen partnerships with academic and research ingtitutions and build upon the
relationships these institutions have with their counterpartsin other nations.

F. Maritime Transportation in the Arctic Region

1. TheUnited States priorities for maritime transportation in the Arctic region are:

a. Tofacilitate safe, secure, and reliable navigation;

b. To protect maritime commerce; and

c. To protect the environment.

2. Safe, secure, and environmentally sound maritime commerce in the Arctic region
dependson infrastructureto support shipping activity, search and rescue capabilities, short-
and long-range aids to navigation, high-risk area vessel-traffic management, iceberg
warningsand other seaiceinformation, effective shipping standards, and measuresto protect

the marine environment. In addition, effective search and rescue in the Arctic will require
local, State, Federal, tribal, commercial, volunteer, scientific, and multinational cooperation.
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3. Working through the International Maritime Organization (IMO), the United States
promotes strengthening existing measures and, as necessary, devel oping new measures to
improve the safety and security of maritime transportation, aswell asto protect the marine
environment in the Arctic region. These measures may include ship routing and reporting
systems, such as traffic separation and vessel traffic management schemes in Arctic
chokepoints; updating and strengthening of the Guidelinesfor Ships Operatingin Arcticlce-
Covered Waters, underwater noise standardsfor commercia shipping; areview of shipping
insurance issues; oil and other hazardous material pollution response agreements; and
environmental standards.

4. Implementation: In carrying out thispolicy asit relatesto maritimetransportationinthe
Arcticregion, the Secretaries of State, Defense, Transportation, Commerce, and Homeland
Security, in coordination with heads of other reevant executive departments and agencies,
shall:

a. Develop additional measures, in cooperation with other nations, to address i ssues that
arelikely to arise from expected increases in shipping into, out of, and through the Arctic
region;

b. Commensurate with the level of human activity in the region, establish a risk-based
capability to addresshazardsin the Arctic environment. Such effortsshall advancework on
pollution prevention and response standards;, determine basing and logistics support
reguirements, including necessary airlift andicebreaking capabilities, andimproveplansand
cooperative agreements for search and rescue;

c. Develop Arctic waterways management regimes in accordance with accepted
international standards, including vessel traffic-monitoring and routing; safe navigation
standards; accurate and standardized charts; and accurate and timely environmental and
navigational information; and

d. Evaluate the feasibility of using access through the Arctic for strategic sealift and
humanitarian aid and disaster relief.

G. Economic Issues, Including Energy

1. Sustainable devel opment in the Arctic region poses particular challenges. Stakehol der
input will inform key decisions as the United States seeks to promote economic and energy
security. Climate change and other factors are significantly affecting the lives of Arctic
inhabitants, particularly indigenous communities. The United States affirmstheimportance
to Arctic communities of adapting to climate change, given their particular vulnerabilities.

2. Energy development inthe Arcticregion will play animportant rolein meeting growing
global energy demand asthe areaisthought to contain a substantia portion of the world's
undiscovered energy resources. The United States seeksto ensure that energy devel opment
throughout the Arctic occursin an environmentally sound manner, taking into account the
interests of indigenous and local communities, as well as open and transparent market
principles. The United States seeks to balance access to, and development of, energy and
other natural resources with the protection of the Arctic environment by ensuring that
continental shelf resources are managed in arespons ble manner and by continuing to work
closely with other Arctic nations.

3. The United States recognizes the value and effectiveness of existing fora, such asthe
Arctic Council, the International Regulators Forum, and the International Standards
Organization.
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4. Implementation: In carrying out this policy asit relates to economic issues, including
energy, the Secretaries of State, the Interior, Commerce, and Energy, in coordination with
heads of other relevant executive departments and agencies, shall:

a.  Seektoincreaseefforts, including thosein the Arctic Council, to study changing climate
conditions, with a view to preserving and enhancing economic opportunity in the Arctic
region. Such efforts shall include inventories and assessments of villages, indigenous
communities, subsistence opportunities, public facilities, infrastructure, oil and gas
development projects, alternative energy devel opment opportunities, forestry, cultural and
other sites, living marine resources, and other elements of the Arctic's socioeconomic
composition;

b. Work with other Arctic nationsto ensurethat hydrocarbon and other developmentinthe
Arcticregion is carried out in accordance with accepted best practices and international ly
recognized standardsand the 2006 Group of Eight (G-8) Global Energy Security Principles,

c. Consult with other Arctic nations to discuss issues related to exploration, production,
environmental and soci oeconomic impacts, including drilling conduct, facility sharing, the
sharing of environmental data, impact assessments, compatible monitoring programs, and
reservoir management in areas with potentially shared resources,

d. Protect United Statesinterests with respect to hydrocarbon reservoirsthat may overlap
boundaries to mitigate adverse environmental and economic consequences related to their
development;

e. ldentify opportunities for international cooperation on methane hydrate issues, North
Slope hydrology, and other matters;

f. Explore whether there is a need for additional fora for informing decisions on
hydrocarbon leasing, exploration, development, production, and transportation, aswell as
shared support activities, including infrastructure projects; and

g. Continueto emphas ze cooperative mechanismswith nations operating in theregionto
address shared concerns, recognizing that most known Arctic oil and gas resources are
located outside of United States jurisdiction.

H. Environmental Protection and Conservation of Natural Resources

1. TheArcticenvironment isuniqueand changing. Increased human activity isexpected to
bring additional stressorsto the Arctic environment, with potentially serious consequences
for Arctic communities and ecosystems.

2. Despiteagrowing body of research, the Arctic environment remains poorly understood.
Seaiceand glaciersarein retreat. Permafrost is thawing and coasts are eroding. Pollutants
from within and outside the Arctic are contaminating the region. Basic data arelacking in
many fields. High level s of uncertainty remain concerning the effects of climate change and
increased human activity in the Arctic. Given the need for decisions to be based on sound
scientific and socioeconomic information, Arctic environmental research, monitoring, and
vulnerability assessments aretop priorities. For example, an understanding of the probable
consequences of global climate variability and change on Arctic ecosystemsis essentia to
guide the effective long-term management of Arctic natural resources and to address
soci oeconomic impacts of changing patternsin the use of natural resources.
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3. Taking into account the limitationsin existing data, United States effortsto protect the
Arcticenvironment and to conserveits natural resources must be risk-based and proceed on
the basis of the best available information.

4. TheUnited States supportsthe application in the Arcticregion of thegenera principles
of international fisheries management outlined in the 1995 Agreement for the
Implementation of the Provisions of the United Nations Convention on the Law of the Seaof
December 10, 1982, rel ating to the Conservation and Management of Straddling Fish Stocks
and Highly Migratory Fish Stocks and similar instruments. The United States endorses the
protection of vulnerable marine ecosystemsin the Arctic from destructive fishing practices
and seeks to ensure an adequate enforcement presence to safeguard Arctic living marine
resources.

5.  With temperatureincreasesin the Arcticregion, contaminantscurrently locked intheice
and soils will be released into the air, water, and land. This trend, along with increased
human activity within and below the Arctic, will result in increased introduction of
contaminants into the Arctic, including both persistent pollutants (e.g., persistent organic
pollutants and mercury) and airborne pollutants (e.g., soot).

6. Implementation: In carrying out thispolicy asit relatesto environmental protection and
conservation of natural resources, the Secretaries of State, the Interior, Commerce, and
Homeland Security and the Administrator of the Environmental Protection Agency, in
coordination with heads of other relevant executive departments and agencies, shall:

a. Incooperation with other nations, respond effectively toincreased pollutantsand other
environmental challenges;

b. Continueto identify waysto conserve, protect, and sustainably manage Arctic species
and ensure adequate enforcement presence to safeguard living marine resources, taking
account of the changing ranges or distribution of some species in the Arctic. For species
whose range includes areas both within and beyond United States jurisdiction, the United
States shall continueto collaborate with other governmentsto ensure effective conservation
and management;

C. Seek to develop ways to address changing and expanding commercial fisheriesin the
Arctic, including through consideration of international agreements or organizations to
govern future Arctic fisheries;

d. Pursue marine ecosystem-based management in the Arctic; and

e. Intengfy effortsto devel op scientificinformation on the adverse effects of pollutantson
human health and the environment and work with other nationsto reduce the introduction of
key pollutantsinto the Arctic.

V. Resources and Assets

A. Implementing anumber of the policy e ementsdirected above will require appropriate
resources and assets. These elements shall be implemented consistent with applicable law
and authorities of agencies, or heads of agencies, vested by law, and subject to the
availability of appropriations. The heads of executive departments and agencies with
responsibilities relating to the Arctic region shal work to identify future budget,
adminigrative, personnel, or legidative proposal requirementstoimplement the elementsof
thisdirective.
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[1] These palicies and authoritiesinclude Freedom of Navigation (PDD/NSC-32), the U.S.
Palicy on Protecting the Ocean Environment (PDD/NSC-36), Maritime Security Policy
(NSPD-41/HSPD-13), and the National Strategy for Maritime Security (NSMS). %

Author Contact Information

Ronald O'Rourke, Coordinator
Specialist in Naval Affairs
rorourke@crs.loc.gov, 7-7610

Marjorie Ann Browne
Specialist in International Relations
mbrowne@crs.loc.gov, 7-7695

Eugene H. Buck
Specialist in Natural Resources Policy
gbuck@crs.loc.gov, 7-7262

M. Lynne Corn
Specialist in Natural Resources Policy
Icorn@crs.loc.gov, 7-7267

Carl EK
Specialist in International Relations
cek@crs.loc.gov, 7-7286

Peter Folger
Specialist in Energy and Natural Resources Policy
pfolger@crs.loc.gov, 7-1517

John Frittelli
Specialist in Transportation Policy
jfrittelli@crs.loc.gov, 7-7033

Curry L. Hagerty
Specialist in Energy and Natural Resources Policy
chagerty@crs.loc.gov, 7-7738

Marc Humphries
Specialist in Energy Policy
mhumphries@crs.loc.gov, 7-7264

Jane A. Leggett
Specialist in Energy and Environmenta Policy
jaleggett@crs.loc.gov, 7-9525

Jonathan L. Ramseur
Specialist in Environmental Policy
jramseur@crs.loc.gov, 7-7919

29 gource for text: http://fas.org/irploffdocs/nspd/nspd-66.htm. The text is aso available online at http://www.nsf.gov/
od/opp/opp_advisory/briefings/may2009/nspd66_hspd25.pdf.

Congressional Research Service

76



