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Abstract

The Arctic Ocean was once an impassable wall of solid ice, but this is changing. The
George W. Bush administration recognized the strategic importance of the melting Arctic and
published its National Security Policy Directive-66/Homeland Security Policy Directive-25
(NSPD-66/HSPD-25). The policy has survived a change of administrations, but suffers from
lack of support to implement it. The purpose of this paper is to examine the need to address the
implementation of NSPD-66/HSPD-25 in a more-timely manner. This paper defines the
problem with a short historical background, its modern importance, the current state of affairs,
and the impact of the current state of affairs on the United States’ capabilities in the region.
Secondly, the paper proposes several solutions to assure United States capabilities are adequate
with new icebreakers, infrastructure, rules, regulations and standards, and the impact of the
ratification of the United Nations Convention on the Law of the Sea. Lastly, the paper proposes
more specific solutions to assure that as the United States continues on into the 21st century, it

will do so better prepared to meet the challenges in the Arctic.



Introduction

For much of the history of the United States (US), the Arctic Ocean has been an
impassible sea of solid ice. Only melting in small areas near the coast in summer, it was a solid
stretch of ancient ice, much of which had not existed in liquid form since before the last ice age.
In the 1970s, this gradually began to change. Each summer, the ice melted a little further from
the shoreline; each winter, the amount of new ice created was less than what had melted during
the previous summer. It is obvious that the northern ice cap is melting (see figure 1). Today, in
mid-summer, much of the Arctic Ocean is ice free, and this led President George W. Bush to

issue a National Security Policy Directive to address the now intermittently navigable waterway.
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The previous policies of the United States had been made obsolete by climate change. As
commercial and passenger vessels increasingly utilized the waterway, new US policies were
needed. Combined with territorial disputes and abundant natural resources, this prompted the
second Bush administration to create its National Security Policy Directive-66/Homeland
Security Policy Directive-25 (NSPD-66/HSPD-25). The Bush administration created NSPD-

66/HSPD-25 to ensure the US had a roadmap for the future of US interests in the melting Arctic.

The purpose of this paper is to examine the need to address the implementation of NSPD-
66/HSPD-25 in a more-timely manner. The US is not paying attention to the importance of this
policy and thusly ignoring the strategic importance of the Arctic Ocean’s role in the future of US
security. The National Security Policy Directive mandated the “deployment of sea and air
systems for strategic sealift, strategic deterrence, maritime presence, and maritime security

»2

operations; and ensuring freedom of navigation and overflight.” As of the writing of this paper,

the US has yet to commence these deployments.

This paper will explore issues surrounding the US approach to the Arctic by first defining
the problem with relevant information on the region consisting of a short historical background,
its modern importance, the current state of affairs, and the impact of the current state of affairs
on US capabilities and security in the Arctic. Second, a list of potential solutions to the current
state of affairs will be presented, consisting of icebreakers, infrastructure, rules, regulations and
standards, and treaty ratification. Lastly, this paper will provide specific recommendations on

how to best implement the strategy embedded in NSPD-66/HSPD-25.



Defining the Problem

Historical Background

The US became an Arctic country in 1867 with the purchase of Alaska from Russia for
7.2 million dollars.® The purchase gave the US a wealth of natural resources including huge
fields of oil and natural gas, fish stocks, zinc, lead, silver, chromium, copper, oil-shale, uranium,
and gold.* Many of these resources, and the Arctic in general, fall above the Arctic Circle which
is 66° 30 North Latitude (see figure 2).°> None of these Arctic resources were appreciated until
the discovery of gold in the late 1870s.° Most underappreciated was that this new territory
enabled “direct participation in critical circumpolar negotiations with regard to security

measures, laws of the sea, sovereignty, economic development and environmental concerns.”’
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The high latitude of the Arctic historically has acted as a barrier and when Alaska was
purchased, it was never expected to become navigable, but this is changing.’ Climate change has
slowly decreased the seasonal extent of Arctic sea ice thus allowing increased shipping activity
for longer periods each year. The rate of ice-cover change is fairly consistent at about -3.5
percent per year (figure 3) with historic low coverage in August 2007. The record for the lowest
amount of average sea ice for the entire year was set in 2011.° The average thickness in the ice
has also declined from 3.64 meters in 1980 to 1.89 meters in 2008 making it easier to transit for

icebreaking vessels.™

Average Monthly Arctic Sea Ice Extent
August 1979 to 2011
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As a result of the opening Arctic, the Bush administration published a new policy in
January of 2009. This document took global climate change as well as the changing world
security situation into account.™® It consists of six basic policies: meet the national security and
homeland security needs relevant to the Arctic, protect the environment and conserve its
biological resources, ensure that natural resource management and economic development are

environmentally sustainable, strengthen institutions for cooperation among the Arctic nations,



involve the indigenous communities in decisions that affect them, and enhance scientific
monitoring and research.** The Obama administration chose to continue NSPD-66/HSPD-25
rather than replace it. The administration’s goals for the Arctic are nearly identical to the Bush

policy.™ Ideologically there is no need for a new policy, but there is a need to support it.
Modern Importance

Within the policy of “meeting the national security and homeland security needs in the
Arctic” mentioned above, NSPD-66/HSPD-25 describes US security interests 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.?® The policy notes that the US should be prepared to operate either independently or
in conjunction with other states to safeguard these interests.’” A fundamental US homeland
security interest in the region is preventing terrorist attacks and mitigating those criminal or
hostile acts that could increase US vulnerability in the Arctic.*® The policy notes that the US
requires a more active and influential national presence to protect its Arctic interests and to
project sea power throughout the region.’® The US plans to defend these interests “in accordance
with lawful claims of United States sovereignty, sovereign rights, and jurisdiction in the Arctic
region, including sovereignty within the territorial sea, sovereign rights and jurisdiction within
the United States Exclusive Economic Zone and on the continental shelf, and appropriate control

in the United States contiguous zone.”%

Several things are needed to facilitate protection of the above mentioned interests in the
Arctic region. Freedom of the seas is “a top national priority” and the Northwest Passage and the

Northern Sea Route (see figure 2) are straits used for international navigation and “the regime of



transit passage applies” to them.?! The policy further directs the US Government to develop
greater capabilities and capacity, to protect US air, land, and sea borders; increase maritime
domain awareness in order to protect maritime commerce, critical infrastructure, and key
resources; preserve the global mobility of the US military and civilian vessels and aircraft;

project a sovereign US maritime presence in support of essential US interests; and encourage the

peaceful resolution of disputes in the region (see figure 4).%
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The Arctic is rich in proven resources and may hold up to 13 percent of the world’s
undiscovered oil, 30 percent of the undiscovered natural gas, and 20 percent of the undiscovered
natural gas liquids for a total of 22 percent of the world’s undiscovered, recoverable energy
resources, most of which lie in Russian claimed territory.?* As the Arctic opens, increasing
human activity will impact the region as these resources are extracted (see figure 5). The US
controls a small amount of these resources, but they could provide up to 6 years of domestic oil

consumption.®
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Another result of an opening Arctic is increased international shipping.>” These ships

will pass through the 70 mile gap of the Bering Strait entering or leaving the Arctic. As these



ships pass through the Strait, and then transit around the north coast of Alaska, or vice versa,
they will increase the demand for services usually provided to major oceanic transit routes. For
the US, this means additional resources will need to be devoted to monitoring, controlling traffic,
search and rescue, spill response, and law enforcement; all of which need to extend well above

the Arctic Circle.
Current State of Affairs

The US is failing in meeting the US security needs relevant to the Arctic. Currently, there
is one operating medium icebreaker in the United States Coast Guard (USCG).?® The USCG has
two other heavy icebreakers, the Polar Sea and Polar Star, but the Polar Sea is broken with
engine problems and faces decommissioning due to lack of funds while the Polar Star is in refit
until 2013 to extend its use out to 2021.%° The remaining icebreaker (Healy) is primarily used
for polar scientific research, and is operated under a cost sharing with the National Science
Foundation.® The Healy’s service life does not end until 2030, making it the sole projected
icebreaker for a decade.®* The Healy has an operating limit of 8 feet of ice which makes it
incapable of operating in much of the multi-year ice in the Arctic.** This limit also makes it
more prone to becoming stuck in thicker ice.** As the sole US icebreaker, the Healy has no
safety backup. The Polar Star and Polar Sea can cruise in ice 6 feet thick and can break ice up to

nearly any thickness found in the Arctic thanks to their special heeling system.3*

The remaining surface assets available for the region are USCG cutters or Navy surface
ships with no icebreaking capabilities. These assets are limited to ice-free operations as even
light contact with ice could be catastrophic. Furthermore, the US Navy has no icebreaking

capability whatsoever and none of the USCG cutters or US Navy surface ships are designed to



handle Arctic conditions, which makes them unsuitable for operations in the region for most of
the year. In addition, there is no infrastructure to service or support ships within 1000 miles of
the Arctic Ocean, with the nearest refueling port being Dutch Harbor.* Due to distances
involved, loiter time for cutters is a few days to a few hours, but only during the summer.* In
summary, other than the icebreaker Healy, the only vessels that the US can operate year-round in

the region are Navy submarines.

While the USCG does have airborne assets in Alaska, their bases at Kodiak and Sitka
place them too far from the Arctic to properly conduct operations in support of NSPD-66/HSPD-
25 policies.®” This 800 mile distance converts response time into days for cutters and hours for
airborne assets.®® Helicopters station to the Arctic coast in the summer, but lack facilities to
operate year-round as there are no heated hangars.*® Helicopters are also slow to respond and
may take days to position.*® Fixed-wing assets are able to respond quicker, but also lack
support.** Both assets suffer from inadequate support and infrastructure on the north coast,

making operations seasonal at best.*

The USCG relies on the Alaska Air National Guard (AKANG) as the primary responder
for winter operations, but these assets also have long transit times.** Due to the length of the
Arctic winters, for much of the year the AKANG “has it.”** The AKANG operates rescue
helicopters and fixed-wing refueling assets that allow for much longer missions.*> These rescue
assets are based in Anchorage and rarely position north of Fairbanks, where they maintain a
detachment at Eielson Air Force Base (AFB).*® Transit times to the north coast are measured in

hours, even from Eielson, as it is still over 400 miles to the Arctic coast.



The Dalton Highway is the only road to the North Slope of Alaska. This gravel highway
starts north of Fairbanks, and ends 414 miles later in Deadhorse, just south of Prudhoe Bay.*’
Few villages between Fairbanks and Deadhorse offer even the basic amenities (see Image 1).%
Most Arctic villages are only accessible by air, or by water during ice free months, and rely on

resupply by barge during the summer as winter complicates the process.*
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Communications capabilities across the Arctic region are minimal and do not meet the
requirements of conducting 24-hour operations. There is only one military satellite
communications platform (MILSATCOM) in polar orbit supplying satellite communications
(SATCOM) capability.®® Voice communications are limited due to lack of transmitters and the
vast distances involved (see figure 6).>* Recently, a satellite was launched giving two hours of
VHF communications four times per day in the region, but this still leaves 16 hours per day
uncovered.®® Currently, HF and SATCOM communications are the only fairly reliable options,

and during solar flares, these communications are subject to disruption.>*
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Ship monitoring capability is too limited to achieve the proposed policy objectives. The
USCG purchases ship traffic information from the Marine Exchange of Alaska.®® The Exchange
operates 7 Automatic Identification System (AIS) receivers in the Arctic, but on a primarily
seasonal basis.>” The AIS receivers are currently limited to 50 miles which is far short of
covering out to the 200 mile Exclusive Economic Zone.®® The USCG has no other intelligence

gathering or ship monitoring capability beyond this.*

The US has been active in supporting the remaining policies through the Arctic Council.
The Council makes no mandates, but seeks to promote “cooperation, coordination and
interaction among the Arctic States, with the involvement of the Arctic Indigenous communities
and other Arctic inhabitants on common Arctic issues, in particular issues of sustainable
development and environmental protection in the Arctic.”®® The Council has suggested
protected areas for fish stocks while the US has banned commercial fishing until studies are
completed.®* The Council completed the Arctic Marine Shipping Assessment (AMSA) in 2009.
This study identified numerous shortfalls in the region and made recommendations to the
International Maritime Organization “to strengthen, harmonize and regularly update international
standards for vessels operating in the Arctic.”®® These updates would protect and conserve the

Arctic from shipping as the ice recedes. The Council provides input to the UN and other

11



organizations to advance the safety of Arctic shipping.®® This includes suggestions for passenger
ship safety, uniform shipping regulations, cooperative Search and Rescue, spill prevention,
marine mammal monitoring, building marine infrastructure, monitoring human impact, and

sharing data.®*
Impact of the Current State of Affairs

While the US languishes, other countries are implementing plans for an increased Arctic
presence. In 2010, US Arctic capability decreased by one heavy icebreaker and there is no
funding to replace or increase this capability anywhere in the budget at least out to 2015.
Meanwhile, other nations continue to build resources and expand bases in the north. Russia has
20 icebreakers and plans on doubling the capacity of Murmansk by 2015.%° Canada is investing
in ice-strengthened patrol ships for the Northwest Passage (NWP), a deep-water port, and an
Arctic Training Center for its crews.®® Norway has produced ice-resistant patrol boats, and
Denmark has plans for a second.®” Even China has a heavy icebreaker, needing “brothers and

sisters,” with a second to be finished in 2013.%

While other countries are working quickly to develop their Arctic capabilities, the only
active US plan is the Navy Arctic Roadmap, and it is merely in its first phase of assessing
capabilities and requirements. It will make recommendations for funding at the end of FY 11-12
for submission in the FY-14 budget.®® Debates will most likely draw this out and delay

procurement.

The USCG cannot meet its responsibilities in the Arctic and has contracted out to Russia

to make up for it.” Prior to the Navy’s involvement, the USCG published its High Latitude
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Study which called for six icebreakers.” The study assessed the cost of the new ships to be over
$4.3 billion.”* Two icebreakers are inadequate to project US sovereignty or persistent presence,
reducing the US to merely a seasonal force in the Arctic. When a ship or a town needs
assistance, as happened in the Nome fuel crisis, Russian or other assistance may be needed

again.”

Relying on Russian help has its own risks, as it has aggressively staked claims to vast
areas of the seabed and planted a flag on the Lomonosov ridge at the North Pole.” Russia
claims nearly half of the Arctic and is a country with a record indicating it is not afraid to flex its
might.” Russia sees Arctic resources in its future as an “economic superpower.”’® Though it
may lack the modern technology and capability to extract oil and gas from the Arctic, it has ships

capable of carrying those resources throughout the year.”’

Below southeast Russia lies all of Asia, which also stands to benefit from Arctic
resources and a four thousand mile shorter route to Europe across the Arctic.”® China shows an
interest in the Arctic which it sees as “global resources.”” China’s energy demand may increase
75 percent by 2035 and the Arctic could provide some of it.2° The offer of “cooperation in fields
like hydrocarbons and hard minerals” from Russia is also a reason for Chinese interest.?* A
large new Embassy in Iceland could indicate China anticipates a base for trans-shipment of
goods and resources.® Commercial shipping will require infrastructure on a commercial scale to
provide fueling, servicing, and transshipment between ice-strengthened and normal ships at
either end of the Arctic Ocean.®® With dual-acting cargo ships also being produced in Malaysia
and South Korea, other countries seem to be planning for this eventuality as well.®* This

increased presence will not wait for the US to catch up as it continues to expand.®® The Northern
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routes could possibly cut shipping costs by up to 20 percent, guaranteeing that seasonal volume
will increase as multi-year ice decreases.®® With a large fleet of heavy icebreakers, Russia could
open a central Arctic route which would shorten the trip even further. As the extent of multi-
year ice diminishes, ice strengthened ships could become the preferred mode of transportation in

the Arctic for much of the year.

Regardless of origin, the US is not ready for increased Arctic traffic. There is no reliable
way to identify or track ships north of the Bering Strait.®” Ships other than icebreakers are
already showing up in the Arctic.®® Any ship with range enough to make the trek could make it
to Alaska’s north coast unchallenged, creating a security gap. Lack of infrastructure and
monitoring capabilities leads to a lack of enforcement, rescue, and spill response capability as
well. If new Arctic shipping codes are enacted, the US has limited resources to enforce them.
The US would likely not know if an accident, incident or incursion did happen.®® In short, the
US is not sovereign over its own territory in the Arctic, choosing to leave parts of its country as

ungoverned spaces.

Another problem amongst the ungoverned spaces of the Arctic is claims to resources on
the extended continental shelf. As mentioned, Russia planted a flag on the Lomonosov Ridge,
but did so while conducting research to substantiate its claims under the United Nations
Convention on the Law of the Sea (UNCLOS). Canada, Denmark, and Norway have similar
claims as does the US.® The difference between the US and the other countries is that the US
has not ratified the Convention.®® This gives the US no legal basis to make claims past its 200
mile Exclusive Economic Zone.? The US Senate has not voted on the Convention due to

sovereignty concerns, but those concerns were addressed before the Convention was finalized.*?
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Ironically, those very concerns are decreasing US sovereignty over its own territorial waters
now. Any country could extract resources 201 miles off the coast of Alaska with the US having
no legal basis to block it. Without the necessary infrastructure to monitor its continental shelf,

the US may not even know when such exploitation begins.

With an increase in shipping comes the need for hydrographic, meteorological and
oceanographic data sufficient to assure safe navigation with accurate weather and ice flow
conditions.** Though a recent satellite launch added some communications capability, it is not
persistent nor does it meet intelligence, monitoring, tracking, or environmental information
needs.” Currently, there is incomplete hydrographic data and insufficient meteorological and
oceanographic data, making transit risky at best. Satellite coverage of ice flows will be required
to facilitate safe shipping and reduce the need for incident response and SAR.?® The time to
establish a capability should not be after a ship sinks, people have died, or a disaster occurred

unanswered.

Solutions

Icebreakers

The US could refurbish its existing heavy icebreakers and build two new ones. In
addition, another medium icebreaker is also needed to fulfill USCG requirements.®” The USCG
estimates $500 million to refit existing icebreakers for another thirty years of use.® A new
heavy icebreaker could cost $1 billion dollars and take 8 to 10 years to build.* Failure to fix the
icebreaker fleet will lead to little or no year-round capability in the Arctic by 2030. Refurbishing

ships in a fiscally constrained environment helps offset costs. In lieu of one, or in addition to
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new heavy icebreakers, the US could follow Denmark and Norway with 4 smaller ice
strengthened patrol boats for thinner or intermittent ice. These patrol boats would be cheaper to
build and bridge the gap between icebreakers and cutters. Building or refurbishing will be an up-

hill battle upon which US Arctic sovereignty depends.
Infrastructure

To support their new and legacy ships, bases, and information needs, the Navy and
USCG should blend their communications requirements into a single satellite and
communications network for the Arctic, satisfying all requirements. The National Science
Foundation and the National Oceanic and Atmospheric Administration could also be leveraged
to provide input and possible funding for the effort. Private industry is not likely to build or
operate them itself as the costs are high. Private industry would benefit from the services much
the same as they benefit from the interstate system, and could offset costs by user fees for the
services. This common operating network will give the US the intelligence picture it needs to
secure the northern border, while at the same time ensuring safe Arctic maritime traffic
operations and continuing scientific research. The Russian system “Arktika” is already
underway and is scheduled to be launched in 2013.1%° Arktika’s four satellites will use radios,
radar, and hydro-meteorological monitoring to assure more precise weather prediction for the
Northern Hemisphere, assessment of emergency situations, and guarantee reliable
communication and television links to the region.’®* Though the Russians are eager to attract
partners for this venture, it is not wise to rely on a country that blocked 11 of 13 requests for
access to its Arctic waters for scientific research.'® US safety and sovereignty in the region

should be reliant on US systems.
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Earth-based infrastructure is also needed to establish a permanent US presence in the

Arctic, namely, one port on the Arctic Ocean and one closer to the Bering Strait. With sufficient
capabilities, these ports could be used year-round allowing for adequate and timely contingency
response and persistent operations. The town of Nome is close to the Bering Strait and offers
existing infrastructure and port facilities that could be expanded to meet USCG and Navy needs.
The Arctic has no such infrastructure and suffers from a shallow slope and lack of a good area to
establish a deeper water port except perhaps near Barrow.'®® Private industry is also not likely to
build or operate these ports as the costs are prohibitively high. Senate Bill 2849 requires a study
on the feasibility and potential of establishing a deep water sea port in the Arctic, but has not
been voted on.®* These ports and USCG stations in the Arctic will ensure the US will not be

limited to seasonal operations.
Rules, Regulations, and Standards

Along with the capability to enforce them, binding rules, regulations, and standards for
civilian maritime operations and shipbuilding for the Arctic are needed. Standards for hull
strength, construction, and buoyancy considerations for conditions of heavy icing need to be
formalized. In addition, emission standards and ballast water mitigation also need to be
addressed. This would be most effectively accomplished through Arctic Council input to the
International Maritime Organization. The Council best represents the countries and indigenous
peoples of the region. The Council should be the source of international laws in the Arctic and
could also provide the capability to enforce them. Unfortunately, the Council sees no need to do
50.1% The US needs to take leadership on this issue and strengthen the Council’s influence in the

UN. This could ensure that non-Arctic interests would not dominate the future of the region.
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Treaty Ratification

In order to legally enforce and support international rules, regulations, and standards, the
US Senate should ratify the UNCLOS. This would give the US a legal basis for making or
responding to territorial claims in the Arctic Ocean. Ratification would remove the perception of
US reluctance to engage multilaterally in the Arctic.'® 1t would also prevent a de facto loss of

sovereignty past the US’ 200 mile Exclusive Economic Zone.

Recommendations

Build New and Refurbish Current Icebreakers

To support its interests and enforce law in the Arctic, the US should refurbish both heavy
icebreakers while building one new heavy and one new medium icebreaker. In addition to these
new ships, the US should also build 4 new, ice strengthened patrol boats to fill the gap between
cutters and icebreakers. This will fulfill the need to provide appropriate resources to the USCG
as already identified above, and give the US enforcement capabilities as well as a persistent

presence in the Arctic.

Infrastructure Improvements

To provide a base of operations for US capabilities, a study to select the best coastal
location for a new deep water port on the north coast of Alaska should be immediately
commissioned by passing Senate Bill 2849. Operations and logistics facilities for Navy, USCG

forces, and disaster response capabilities in the Arctic should be included in the funding for any
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new port or facilities. In addition, another study on how best to expand the existing facilities in

Nome to accommodate a new USCG and Navy presence is also in order.

Providing adequate communications, safe navigation, and a better intelligence picture to
USCG and Navy assets requires adequate satellite coverage which must be resourced. Existing
coverage and capabilities are inadequate, requiring new satellites which must be funded to cover
the Arctic Ocean. Reliable, weather resistant land based navigation aids and ship tracking and
control capabilities should also be established along Alaska’s Arctic coast to augment or replace

the existing system.

Rules, Regulations, and Standards

Along with being able to see what is happening in the region, the US should continue
working through the Arctic Council to establish appropriate maritime operating procedures and
construction standards to make commercial transit as safe as possible. The Council should also
create and put forth common rules, operating procedures, and ship building standards for the
Arctic though the International Maritime Organization and should be the Arctic’s unified voice

for maritime concerns.

Ratify the UNCLOS

To credibly and lawfully support its maritime concerns in the Arctic, the US should
immediately bring the ratification of the UNCLOS to a vote on the Senate floor. It has broad
107 It

support from the President, military, international community and both houses of Congress.

will show that the US has moved beyond unilateral action and is willing to lead by example.
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Most importantly, it will legitimize US claims and provide a peaceful venue for resolution

dispute.

Establish Seabed Claims

Once the UNCLOS is ratified, the US should immediately file claims to the extended
continental shelf off the coast of Alaska to ensure exclusive access to the natural resources
contained therein (see Figure 5). These claims would guarantee exclusive access to the Chukchi
Basin and the remaining continental shelf outside the 200 mile Exclusive Economic Zone (see
Figure 7). This claim will also give the US a legal basis to ensure that shipping rules and
regulations are followed and that fishing quotas are enforced. In short, these claims will increase

and solidify US sovereignty in the Arctic.
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Conclusion

The US has an adequate Arctic Strategy that suffers from poor execution. Support of this
policy is lagging, resulting in slow implementation. The future activity and economic
importance of the region warrant a greater emphasis on achieving full implementation more
rapidly. The Coast Guard needs more icebreakers and the region needs infrastructure for its base
of operations. The region needs binding rules, regulations, and standards to protect the fragile
environment. Most importantly, the US needs to assure it has a legal basis for its sovereignty

claims.

The US is not currently paying enough attention to the importance of the strategic value
of the Arctic Ocean and its role in the future of US security. The current strategy sufficiently
covers what needs to be focused on in the Arctic, but there is a lack of action on the part of the
nation. As the US continues on into the 21% century, it does so ill-prepared to meet the

challenges in the Arctic.
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