
 
 

 

Report to Congress:   
U.S. Coast Guard  
Polar Operations 

 
           Photo Credit Spreen, G., L. Kaleschke, and G. Heygster (2008), Sea ice remote sensing using AMSR-E 89 GHz channels, J. Geophys. Res.,          
           doi:10.1029/2005JC003384 

      
 



Report to Congress: U.S. Coast Guard Polar Operations  

EXECUTIVE SUMMARY 
 
This report was directed by the Committees on Appropriations of the 110th Congress.  The 
Committees expressed concern about the ability of the United States Coast Guard (USCG) to 
meet its polar operations mission requirements and provide the United States with the capability 
to support national interests in the Polar Regions. 
 
Greater access to the Arctic and potential increased activity in both Polar Regions presents 
additional risks for people, vessels, and the environment.  In the Arctic, there is now water part 
of the year where there used to be ice; however, more open water does not equate to a safer 
operating environment.  Indeed, it may mean more hazardous conditions for vessels and their 
crews and passengers if greater access is accompanied by larger, more numerous ice floes, 
limited navigation information, and harsh and unpredictable weather patterns.   
 
If more vessels operate in the nascent “open water” of the Arctic Ocean, the risk of a vessel 
becoming beset by an ice ridge or unexpectedly impacting thicker multi-year ice increases.  This 
brings a corresponding increase in risk to their crews and the environment as well.  Even 
icebreakers and ice-strengthened vessels may encounter unexpected conditions that could cause 
vessel damage or loss.  If changes in summer Arctic conditions continue the trend observed in 
the past six years, we may expect incidents and casualties to occur with greater frequency and/or 
farther from U.S. shores.  The USCG’s ability to respond to these incidents, provide access to 
support other agencies and governments, and enforce laws and treaties in the region will be 
driven by the availability of icebreakers, ice-strengthened vessels and cold-weather air support.  
The logistics and basing infrastructure in the region must be enhanced to provide extended 
operational presence.   
 
In an effort to identify emerging risks and operational requirements in the Arctic, USCG began 
maritime domain awareness flights in 2007 and established temporary Forward Operating 
Locations (FOL) on Alaska’s North Slope during the summer of 2008.  These operations 
continue and inform the preliminary assessments contained in this report; however additional 
study and analysis is required to determine the full range of capacities and capabilities necessary 
to effectively operate and meet USCG and interagency mission requirements in the Polar 
Regions.  The High Latitude Study included in the Fiscal Year (FY) 2009 President’s Budget 
Request will provide a more comprehensive analysis of current and future USCG mission needs 
as well as asset requirements to support national policy objectives.  
 
Although analysis of icebreaking requirements in the Polar Regions continues, USCG believes 
that the current cost-sharing arrangement with the National Science Foundation (NSF) may 
become less than optimal if the heavy-duty icebreakers (e.g., POLAR SEA) are shifted from a 
focus primarily on singular scientific support in the Antarctic to a more multi-mission role in the 
Arctic.   
 
America has enduring national interests and responsibilities in the Polar Regions that encompass 
national security, law enforcement, humanitarian assistance, scientific research, diplomacy, and 
marine environmental protection.  As the Polar Regions, and the Arctic in particular, become 
more attractive to commercial entities and foreign governments, issues of sovereignty, access, 
and mobility will rise to the forefront of the global dialogue.  Moving forward, there is clearly 
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more analysis required to fully determine the scope of mission requirements needed to address 
emerging risks and challenges.  In the interim, the Coast Guard believes that the Nation will 
continue to require icebreakers and other surface, aviation and shore assets capable of operating 
in the Polar Regions to maintain a sovereign presence, safeguard U.S. interests and respond to 
calamity.   
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I.  Introduction 
 
This report responds to the requirement set out in the Explanatory Statement of the FY 2008 
Department of Homeland Security Appropriations Act (P.L. 110-161), which requires the 
Commandant to:  
 

…submit a comprehensive polar operations report that fully assesses the Coast 
Guard’s ability to meet current and projected polar mission requirements and 
includes an evaluation of how Coast Guard’s current capabilities and resources must 
be adapted or enhanced to account for changing environmental conditions and 
increased activity in the Polar Regions.  This report is to include an analysis of the 
need for any permanent, forward operating presence in the Polar Regions in order to 
meet mission requirements and an assessment of the Coast Guard’s ability to meet 
the requirements of partner agencies operating in the Polar Regions, such as the 
National Science Foundation (NSF) and the Departments of Commerce and 
Defense, under current and projected environmental conditions.  Finally, this report 
should include an appraisal of the sustainability of the current operations and 
maintenance cost sharing arrangement between the Coast Guard and NSF to support 
both current and projected polar icebreaker operations. 
 

Changing conditions in the Arctic are driving domestic and international discussions and debate 
on boundary claims and freedom of navigation, natural resources, scientific research, climate, 
homeland security, and national defense.  There is extensive scientific research and policy 
discourse related to these issues that reach beyond the scope of this report.  USCG does not have 
a view regarding the changes in ice conditions and/or levels of activity in the Polar Regions.  The 
Coast Guard is focused on the maritime risks these changes present and the operational 
requirements required to operate safely and effectively in the Polar Regions to meet its 
responsibilities of maritime safety, security and stewardship.   
 
Sections II and III of the report provide an overview of the operating environment in the Polar 
Regions, including changing ice conditions and activity levels.  Capacities and capabilities 
associated with polar operations, including the funding arrangement with the NSF are discussed 
in Sections IV and V.  More in-depth research and analysis to inform national strategies, policies, 
and long-term projected capability requirements will be addressed in the proposed High Latitude 
Study included in the FY 2009 President’s Budget Request.   
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II.  Overview of Arctic Operating Environment 
 
Environmental Setting 
 
The Arctic is a region of significant natural resources, geographically consisting of the Arctic 
Ocean which overlays the North Pole and encompassing eight nations; the United States, 
Canada, Iceland, Denmark, Norway, Sweden, Finland, and the Russian Federation.  
  

 
Figure 1.  Map of the Arctic Region 
 
Although exact boundaries are unsettled, the map above (Figure 1) generally depicts the claimed 
borders in the Polar Region.  The United States and Russia both border the Bering Sea, the 
Bering Strait and the Chukchi Sea to the north.  The United States and Canada share a boundary 
on the Beaufort Sea, and Russia and Norway share a border on the Barents Sea.  This report uses 
the U.S. Federal Government’s interagency-approved definition of the Arctic Region which 
encompasses:  All 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 seas, including the Arctic Ocean and the Beaufort, Bering and 
Chukchi Seas; and the Aleutian Islands chain.  This definition reflects the Arctic as the area in 
the Northern Hemisphere where the average temperature for the warmest month is below 10 
degrees Celsius.   
 
The Arctic Ocean has a permanent ice cap consisting of 6-15 foot thick, multi-year ice.1  Multi-
year ice remains frozen throughout the year while first-year ice is formed in the winter but melts 

                                                           
1 Multi-year ice is also referred to as perennial ice. 
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during the summer.  First-year ice can reach a thickness of 1-6.6 feet.  Sea-ice, as a general term, 
may include first-year ice, multi-year ice or a combination of the two.  While Arctic multi-year 
ice has been declining over the past 30 years, the decline has accelerated since 2000.  Between 
2005 and 2007, the National Aeronautics and Space Administration observed a reduction in 
Arctic multi-year ice approximately the size of California and Texas combined.2  A secondary 
effect of this open water is increased wave action due to the wind’s effect on the greater area of 
the ocean’s surface, which causes large sheets of sea-ice to breakaway, forming large ice-floes 
up to a half-mile in size.  The reduction in multi-year ice results in additional open water where 
there once was ice.   
 
 
Vessel Operating Hazards 
 
While there may be more “ice free” days in the Arctic, this does not equate to an inherently safer 
environment.  The combination of large ice floes and higher waves presents an extremely 
hazardous operating environment for vessels.  This hazard is illustrated by an incident which 
occurred further south in Cook Inlet, Alaska (AK) in 2006.  The tanker SEABULK PRIDE was 
transferring cargo at the Kenai Pipeline Company dock in Kenai, AK, when it was struck by an 
ice floe and subsequently grounded.  Although this incident did not occur in the Arctic, it is 
indicative of the risks presented as more vessels operate in the Arctic and are likely to encounter 
similar if not more hazardous conditions.   
 
Vessels operating in the Arctic may expect to encounter ice-free water or first-year ice, but also 
may encounter thicker multi-year ice.  Depending on the ice capability of the vessel, an 
unexpected allision with multi-year ice can prove extremely dangerous.  For example, in the 
Summer of 2008, U.S. Coast Guard Cutter (USCGC) HEALY, an icebreaker operating off 
Barrow, AK, struck what to the crew appeared to be thin first-year ice only to find that it was, in 
fact, a 15-foot thick iceberg of multi-year ice.  This exceeded USCGC HEALY’s ice operating 
limit of eight feet.  USCGC HEALY’s encounter illustrates the often deceptive appearance of sea 
ice and demonstrates that even experienced ice mariners may be unable to definitively evaluate 
the risks of prevailing conditions and, therefore, may exceed the vessel’s operating limitations. 
 
One of the most dangerous conditions a vessel may encounter is a sea-ice pressure ridge.  
Pressure ridges are the result of massive ice sheets colliding with each other.  The tremendous 
force exerted can trap vessels (even icebreakers) and will typically require the assistance of 
another icebreaker to break out the trapped vessel.  Figure 2 on the following page shows 
USCGC HEALY beset (stuck) in a pressure ridge in 2005.  This incident demonstrates the 
hazard this situation presents to icebreakers attempting to operate in the deeper reaches of the 
Arctic Ocean.   
 

                                                           
2 Alan Buis, “NASA Examines Arctic Sea Ice Changes Leading to Record Low in 2007,” October 1, 2007, available 
at www.jpl.nasa.gov/news/news.cfm?release=2007-112 (Accessed 23 July 2008). 
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  Figure 2.  USCGC HEALY beset near a pressure ridge in 2005 
 
 
Background/Description of Issues 
 
As described in the previous section, the Arctic Region has been undergoing transformations 
over the past decade or more that will profoundly affect the United States and other nations.  
Changing climatic conditions have the potential to affect  many of the developments in the 
Arctic, including in the areas of energy, transportation, environmental protection, and social and 
cultural issues, to name a few.  These developments are expected to increase the tempo of USCG 
missions, change asset requirements and alter operational doctrine in this region.  The 
operational issues for the Coast Guard driven by these developments are summarized below. 
 
Arctic Vessel Safety 
 
The major increase in Arctic traffic in the near term will be regional traffic to and from 
destinations in the Arctic for trade, energy exploration and development, research, fishing, tourist 
cruises, and other economic and recreational traffic.  The United States is impacted not only by 
increased activity to/from the Arctic north of Alaska and Canada, but also by increasing marine 
traffic in/out of Northeast Russia through the Bering Strait. 
 
Trans-Arctic traffic may also increase dramatically in the long-term, although the rate and timing 
of the increase is less clear.  The Northern Sea Route over Russia offers significant potential 
benefits to shippers by cutting 4,000 nautical miles from Europe/Asia routes.  Receding ice is 
expected to make this route technically feasible in the next 10-20 years.  The Northwest Passage 
is the last area expected to open to commercially viable traffic.  

 4



Report to Congress: U.S. Coast Guard Polar Operations  

Maritime operations in this region must account for unique factors including the harsh and 
remote operating environment and the lack of infrastructure.  Specific maritime safety issues 
include: 
 

- Appropriate vessel construction and operation standards:  Uniform standards will be 
critical to maritime safety in the region.  While uniform standards have been adopted 
through the International Maritime Organization (IMO) for general international 
application, marine safety and environmental protection regulations specific to the Arctic 
are frequently voluntary and are sometimes not fully integrated among Arctic coastal 
states. 
 
- Providing real-time navigational information to transiting vessels:  Arctic coastal states 
must produce accurate nautical charts for the areas once covered by ice.  U.S. capability 
to survey and produce nautical charts for the Arctic is hindered by the limited number of 
hydrographic survey vessels and their limited capability to operate in and around the ice.  
Oceans observing systems will need to be configured to supply accurate real-time 
information to mariners on weather, ocean, and ice conditions.  Vessels will be 
vulnerable to moving ice as more stable multi-year ice breaks up and becomes subject to 
winds and currents.  Existing ice monitoring programs will have to expand their coverage 
into the Arctic. 
 
- Waterways management:  Increased vessel traffic, particularly in “chokepoints” such as 
the Bering Strait, will likely require IMO approved vessel traffic routing schemes.  
Implementing these will require international cooperation and monitoring.  
Communications gaps will need to be addressed to ensure effective tracking, information 
exchange, and warnings to mariners. 
 
- Search and rescue (SAR):  Increased vessel activity will result in corresponding 
increases in SAR load.  The most feasible method of rescue is helicopter.  USCG has no 
designated air stations north of Kodiak, AK.  The northernmost point of land, Point 
Barrow, AK, is 948 miles from Kodiak - beyond the range of any land-based Coast 
Guard helicopters.  

 
- Fisheries Enforcement:  Potential migration of fisheries into the Arctic may result in 
increased enforcement and fishing vessel safety activities.  Appropriate assets will be 
required to monitor fishing vessel activity and enforce fisheries management regimes.   

 
Arctic Vessel Security 
 
Balancing freedom of navigation with coastal state marine protection interests:  Article 234 of 
the United Nations Convention on the Law of the Sea (UNCLOS) allows coastal states to adopt 
and enforce vessel pollution laws and regulations in ice-covered areas within the limits of the 
exclusive economic zone, under certain conditions.  These laws and regulations must have due 
regard to navigation and the protection and preservation of the marine environment based on the 
best available scientific evidence.  The U.S. will work with Arctic coastal states and other 
countries to protect the Arctic marine environment from pollution caused by increased vessel 
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traffic, while maintaining the capacity to use the Freedom of Navigation program to preserve 
important navigational freedoms. 
 
Activity in the Arctic Maritime Domain is also significantly increasing because of the 
international law of the sea, as reflected in Article 76 of the UNCLOS.  That provision accords to 
coastal states sovereign rights over the natural resources of the continental shelf if they meet 
certain criteria.  Russia, Canada, Denmark and Norway are actively pursuing establishing the 
outer limits of the continental shelf.  While without legal significance, the symbolic planting of a 
Russian flag on the North Pole sea bottom in August 2007 underscored growing international 
activity and attention.  According to the U.S. Arctic Research Commission, the United States 
could lay claim to an area in the Arctic of about 450,000 square kilometers – approximately the 
size of California – and the seabed resources therein.” 
 
This heightened activity in the Arctic Maritime Domain highlights the requirement for Maritime 
Domain Awareness (MDA) in the Arctic Region.  MDA will be critical to the effective 
engagement in the Arctic, and is challenging due to the remoteness of the region, lack of 
communication and navigation infrastructure, and lack of a consistent U.S. government presence.   
 
Arctic Maritime Stewardship 
 
Potential vessel pollution includes solid waste releases, exhaust emissions, and overboard 
discharge, as well as the potential spread of invasive species in the ballast water and on the hulls 
of ships.  Disruptions to the Arctic Ocean’s productive and diverse ecosystem could have 
devastating effects on marine life and the indigenous population relying on wildlife for 
sustenance.   
 
Long distances, lack of infrastructure, and challenging conditions will impede responses to 
potential or actual oil and hazardous substance spills.  Salvage, fire-fighting, and response assets 
are in limited supply.  Operating conditions, particularly cold temperatures, will impact 
responders, reduce equipment effectiveness and impede oil recovery, especially in ice.  Oil spill 
preparedness and response is built on flowing people and equipment to supplement local 
resources.  However, these resources do not exist in much of the Arctic and few responders are 
trained to work in the harsh conditions found there.   
 
 
Arctic Presence 
 
As the issues above develop, the United States will need a maritime surface and air presence in 
the Arctic sufficient to support appropriate prevention and response regimes as well as 
diplomatic objectives.  Presence enables the United States to respond to vessels in distress, 
saving lives and protecting against potential pollution.  Presence also ensures adequate 
enforcement of vessel routing regimes and compliance with safety, security, and environmental 
laws and treaties.  A surface presence yields critical real-time information on transiting vessels, 
enhances overall MDA, and asserts U.S. policies on freedom of navigation.   
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Air presence provides rapid response capability for search and rescue and other response 
activities where harsh and hazardous conditions limit the ability of surface assets to respond in 
time to save lives or protect the environment.  Air presence also extends surveillance and 
targeting capabilities of ice floes and vessel movements in support of MDA and safety of 
navigation.   
 
Shore presence, both temporary and permanent, is essential for sustained, multi-mission 
operations in the Arctic region.  Shore facilities provide logistics support for air and surface 
operations, and facilitate improved coordination among federal, state and local agencies.   
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III.  Overview of Antarctic Operating Environment 
 
Environmental Setting and Vessel Operating Hazards 
 
The Antarctic Region is comprised of the land mass of the continent of Antarctica, and the area 
south of 60° South Latitude.  Antarctica overlays the South Pole and is surrounded by the 
Southern Ocean.  Antarctica is the only continent without indigenous people.  An estimated 98% 
of Antarctica is covered by ice with ice shelves (free floating ice fronts) extending into the 
waters along the coasts.  Unlike sea ice, these ice shelves are fresh water ice extensions of the 
glaciers on Antarctica.  The result is the coastal waters surrounding Antarctica may remain 
frozen while the sea ice will melt each year.   
 
Although the ice conditions in the Antarctic are markedly different from those in the Arctic, the 
ice floes and pressure ridges present similar hazards to vessels operating in the region as 
evidenced by the loss of the cruise ship EXPLORER in 2007.  In addition, the thickness of the 
sea ice along routes used to access and resupply scientific research stations requires medium- or 
heavy-duty icebreaking capability on an annual basis. 
 
 
Background/Description of Issues 
 
The United States is one of 47 parties to the Antarctic Treaty of 1959, which provides the 
fundamental basis for U.S. presence and activities in the region.  The Treaty also froze the 
territorial claims of seven nations and requires Antarctica to be used exclusively for peaceful 
purposes.3   
 
The United States has further stated its Antarctic policy in Presidential Decision Directive-26, 
which describes four fundamental objectives:  
 

 Protecting the relatively unspoiled environment of Antarctica and its associated 
ecosystems; 

 Preserving and pursuing unique opportunities for scientific research; 
 Maintaining Antarctica as an area of international cooperation reserved exclusively for 

peaceful purposes; and 
 Ensuring the conservation and sustainable management of the living resources in the 

oceans surrounding Antarctica.   
 
Antarctica issues relevant to USCG missions include support for the Antarctic Program managed 
by the NSF. 
 
United States Antarctic Program 
 
Juxtaposed against the Arctic, there is less competition for resources and no economic advantage 
for transit routes in Antarctica.  Nonetheless, national policy directives have consistently 
                                                           
3 The Antarctic Treaty emphasized the importance of scientific cooperation in Antarctica, established freedom of 
scientific investigation, and banned measures of a military nature. 
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reiterated the importance of maintaining an active United States Antarctic Program (USAP).  The 
USAP operates three research stations, including Palmer Station, South Pole Station, and 
McMurdo Station.  As reiterated by a 2007 National Research Council report, U.S. strategic 
objectives in the Antarctic have been bolstered by this influential U.S. presence (“the United 
States maintains three year-round scientific stations to assert U.S. presence and ensure U.S. 
leadership among the nations that are signatories to the Antarctic Treaty.  Repeated high-level 
policy reviews have reaffirmed the importance of this U.S. presence and leadership in the 
regions.”4).   
 
Antarctic Inspections 
 
The Antarctic Treaty provides for a right of inspection of facilities of other nations, and the 
United States, through the Department of State, carries out such inspections periodically (about 
every five years).  These inspections promote a number of U.S. interests, including its policy 
denying the territorial claims of some foreign governments.  Such inspections often require ship-
borne support, and have relied on USCG assets in past cases. 
 
Antarctic Tourism 
 
Although the Environmental Protocol to the Antarctic Treaty restricts non-scientific mineral 
resource exploration, the region has experienced a rapid rise in tourism.  During the 2006-2007 
tourist season, over 37,000 passengers traveled through the Antarctic region, double the number 
from 2002-2003.5  As more vessels transit Antarctic waters, the risk of casualty increases and the 
U.S. will need to determine its role as part of the international SAR regime in responding to 
these incidents.   
 
Antarctic Presence 
 
For the foreseeable future, securing this year-round presence will require medium- or heavy-duty 
icebreaking (depending on ice conditions) to enable access to McMurdo Sound for re-supply of 
the U.S. research activity.  The current mix of assets used for icebreaking into McMurdo Sound 
includes the Swedish ship ODEN (leased by the NSF) and USCGC POLAR SEA.  

                                                           
4 “Polar Icebreakers in a Changing World, An Assessment of U.S. Needs, National Research Council of the National 
Academies,” The National Academies Press, 2007, p.21-22, 96.  See also from Presidential Memorandum 6646 
dated February 5, 1982. 
5 As reported by the International Association of Antarctic Tour Operators (IAATO), the largest single group of 
these tourists is U.S. citizens. 
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IV.  Current and Projected Coast Guard Capabilities for Polar Operations  
        Missions Requirements 
 
The Coast Guard executes its 11 statutory missions through a complementary mix of Authorities, 
Capabilities (assets), Capacities, Competencies, and Partnerships.  Resources include the funds, 
people, cutters, boats, and aircraft to perform multi-mission operations.  Each operating area 
presents unique conditions, which must be considered in determining the suitability of a 
particular type or class of asset employed for any specific mission.  This is especially true in the 
Polar Regions, where environmental conditions may exceed the operating parameters established 
for most surface and air assets, as well as support equipment.   
 
To assist in determining mission requirements and feasibility of Polar Region operations, the 
USCG’s 17th District is temporarily deploying several types of forces to AK’s North Slope 
during the Summer of 2008.  The purpose is to identify obstacles and performance requirements 
associated with the forward deployment of small boats, cutters, aircraft, and support staff above 
the Arctic Circle.  This deployment will also study maritime activity in the area to help identify 
future requirements for Coast Guard capabilities and competencies.  These preliminary efforts 
will provide USCG estimates of the capabilities necessary to perform the full scope of its 
mission requirements in the Arctic.  Additional analysis through the High Latitude Study 
proposed in the FY 2009 President’s Budget Request is required to validate requirements and 
determine the asset portfolio to meet expected mission demands.  
 
 
Capacities and Capabilities 
 
Current Assets 
 
The figure on the following page depicts the current location of USCG assets in AK.  All of 
these assets are based south of the Arctic Circle (66.5° North Latitude). 
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Figure 3.  Coast Guard District 17 Force Locator 
 
In addition to the USCGC HEALY and USCGC POLAR SEA homeported in Seattle, 
Washington, and 378-foot High Endurance cutters deployed from other ports in the Coast 
Guard’s Pacific Area, these District 17 assets make up the majority of USCG resources that may 
be expected to operate in the Arctic.  Only the polar icebreakers and occasionally USCG C-130’s 
deploy to the Antarctic.   
 
Capacities 
 
With all of the Coast Guard’s assets in Alaska based below the Arctic Circle, operations above 
the Circle are constrained by the amount of time required for surface vessels, and even aircraft, 
to cover the vast distances needed to reach the Arctic Circle.   
 
Once on scene, surface and air assets are limited by fuel capacity and the distance to fuel sources 
with the closest fueling point to Barrow on the North Slope nearly 1,000 nautical miles away in 
Dutch Harbor in the middle of the Aleutian Chain and the closest air station 818 nautical miles 
away in Kodiak.  Given transit times, the result is cutters (other than polar icebreakers) and 
aircraft are only able to operate for a few days or a few hours on scene before they have to return 
for fuel.  Even under ideal weather and open water conditions, with only two operational polar 
icebreakers the USCG does not have the surface or air capacity to support sustained presence in 
the Polar Regions.   
 
The Coast Guard is also aggressively studying the North Slope and the emerging trends 
throughout the Arctic in an effort to gauge the current requirements for Forward Operating Bases 
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(FOB) or Forward Operating Locations (FOL) in Northern Alaska to support extended 
operations.  These efforts include the exploratory deployment of ships, aircraft, small boats, 
boating safety teams, and pollution response experts to perform missions and inform ongoing 
analysis.   
 
In late July and early August 2008 the USCG began to gather information which will be critical 
to determining future operational demands in the Arctic.  The level of human activity observed in 
the region was slightly above anticipated levels but is less than encountered in areas in which the 
Coast Guard operates in the continental United States.  During this period, there were six 
instances of ice-strengthened industry vessels becoming beset in the ice west of Barrow.  The 
USCGC HEALY was diverted from its science support mission to provide assistance, however 
the vessels were able to free themselves from the ice with the aid of the winds and currents 
before USCGC HEALY traversed the 400 nautical miles required to arrive on scene.   
 
Also of note, villages in the area each had six to ten small personally owned vessels, less than 
30-feet in length, used for subsistence hunting at distances up to 90 nautical miles offshore.  A 
number of re-supply vessels routinely provide goods and services to regional villages in western 
Alaska and the western Canadian Arctic.  The current technology is not capable of tracking and 
notifying mariners of ice floes, the size of automobiles and smaller, which could catastrophically 
damage most of the vessels observed in the areas, including potentially USCG vessels.  The 
types of activities and the environmental conditions observed demonstrate the potential for 
significant SAR and Marine Environmental Protection mission activity in the future. 
 
The USCG encountered a variety of challenges with operating the 25-ft Defender Class Boat and 
the MH-65 helicopter from the temporary FOL.  The challenges include a lack of 
communications networks which limited the range of operations to 60 miles.  The 
unpredictability of sea ice and the prevailing sea state in the U. S. Arctic render the Coast 
Guard's current portfolio of small boats ineffective for safe operations.   
 
Moreover, the remoteness of the region necessitates a minimum of 18-24 hours lead-time to 
acquire and transport parts, equipment, and material to the FOL.  This is critical since the severe 
operating conditions dictate a need for the USCG to have self-rescue capability.  The vast 
distances, predominant icing conditions and scarcity of aviation fuel render the Coast Guard's 
MH-65 helicopter ineffective for operations on the North Slope.  Other issues, including the lack 
of living facilities, boat ramps and work space, must be factored into the cost of establishing a 
permanent, even if seasonal, operating location.  USCG also understands through decades of 
experience that to be effective in establishing an FOL, it is necessary to engage the indigenous 
peoples who provide the local knowledge, support and assistance vital to planning and operating 
in the region.   
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Capabilities 
 
Cutters  
 
Sea-ice floes of increasing size and frequency, driven unpredictably by winds and currents, 
create a more dynamic and hazardous maritime environment.  It is unlikely Arctic ice-free 
conditions will be encountered for long enough periods to allow independent, routine operation 
of non-ice strengthened assets.  While USCG 225-foot buoy tenders have limited ice breaking 
capability, only three Coast Guard vessels – USCGC POLAR STAR, USCGC POLAR SEA, and 
USCGC HEALY – are equipped to operate independently in existing and expected polar 
environments. 6  USCGC POLAR SEA recently completed a service life extension program 
(SLEP) that extended its service life to approximately 2014.  USCGC POLAR STAR is currently 
non-operational in caretaker status; having never been through a SLEP, this ship is at the end of 
its life.  USCGC HEALY has an estimated 19 years of service life remaining.7

 
Boats  
 
Boats are critical to the successful execution of the USCG’s statutory missions; however none of 
the Coast Guard’s current inventory of boats is designed to operate in ice conditions.  Moreover, 
Coast Guard boats do not have crew accommodations and therefore operate primarily near shore, 
on inland waterways, or in conjunction with a cutter.  Boat crews fatigue quickly in harsh 
environments, significantly limiting effective operating times in the Polar Regions, even in an 
ice-free environment.  These factors must be incorporated into the design of USCG boats used in 
Polar Regions if future missions require them to operate in harsher environments. 
 
Aircraft   
 
The USCG operates two helicopters:  the MH-65 Dolphin and the MH-60 Jayhawk.  Both have 
the capability to operate in the polar environment as described below, but require a heated hanger 
for storage and maintenance between flights.  Helicopters greatly facilitate the execution of all 
missions and are critical to extending the Coast Guard’s reach in SAR, law enforcement, and 
MDA.  Helicopters can cover large areas and distances much quicker than any surface asset.  In 
the remote Polar Regions, this rapid response is critical due to the severity of conditions in which 
most SAR cases will occur. 
 
The MH-65 is capable of operating from shore or a flight deck equipped cutter.  This aircraft is 
limited by aviation weather conditions and, when deployed aboard a ship, sea conditions that 
might prohibit safe launch and recovery.  Additionally, the MH-65 must avoid operating in 

                                                           
6 USCGC HEALY as a medium-duty icebreaker has limited independent operating capability in years with heavy 
Antarctic ice. 
7 There is no universal standard for determining a vessel’s status as an icebreaker; each classification society has its 
own set of requirements based on the capabilities of the vessel and the ice conditions in which it is operating.  In 
addition to classification as heavy, medium, or light icebreakers, some vessels may be classified as ice-strengthened 
vessels, ice-hardened, or ice-capable vessels.  While there are subtle differences between the criteria developed by 
each of the classification societies, no universal standard applies.  For purposes of this report, U.S. icebreakers are 
classified as heavy-duty (e.g., USCGC POLAR SEA), medium-duty (e.g., USCGC HEALY) and light-duty (e.g., 
140’ icebreaking tugs) 
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conditions of visible moisture that will cause ice to form on the aircraft as well as temperatures 
below -25° Celsius (-13°F). 
 
The MH-60 helicopter operates almost exclusively from shore facilities, but can operate from a 
Coast Guard icebreaker.  It generally cannot operate from other cutters due to the aircraft’s size 
and weight.  The MH-60 has both anti-ice and de-icing systems, which allow it to operate in 
light-ice conditions.  The MH-60 can operate in temperatures down to -40° Celsius (-40°F).   
 
In the last 11 years, in the area above the Arctic Circle north of 60° latitude, temperatures 
averaged below -17° Celsius (0°F) 215 days a year.  Between October and April, Arctic lows of 
below -40° Celsius were recorded.  On average, the coldest month in the Arctic is February with 
an average low temperature of -32° Celsius (-35°F).8  Based on the operating limitations of the 
MH-65 and MH-60, and the likelihood of frequent unpredictable storms, snow and ice, rotary-
wing support is severely limited in the Polar Regions. 
 
USCG also operates three types of fixed-wing aircraft: the HC-130 Hercules, the HC-144 Ocean 
Sentry, and the HU-25 Falcon.  At present, only the HC-130 operates in the Arctic Region.  All 
USCG fixed-wing aircraft are land-based and generally operate from permanently established 
and maintained airfields.  The Coast Guard’s fixed-wing assets support all USCG missions 
including maritime domain awareness.  These aircraft can remain on scene for long periods of 
time to coordinate and extend the Coast Guard’s reach in SAR and law enforcement missions, 
serve as communications platforms, or locate, identify and track vessels on the high seas.   
 
The HC-130 Hercules is a fixed-wing surveillance and transport, multi-mission aircraft capable 
of operating in harsh conditions including moderate icing.  Major modifications to this aircraft 
would be required (e.g., aircraft structures, hydraulic and electrical systems, landing gear skis, 
fuel with a lower freezing point) to operate in Polar Regions throughout the entire year.   

 
The HC-144A is a fixed-wing turbo-prop aircraft designed to replace the Coast Guard’s aging 
HU-25 Falcon fleet.  The HC-144 is a new asset and will perform a wide variety of missions 
including: cargo transport, search and rescue, and enforcement of laws and treaties.  Cold 
weather limitations have not yet been established for this aircraft.  They require further study.  
Airframe operating limitations would likely preclude the use of the HU-25 in the Arctic.  It is 
based in the continental United States at present and ill-suited to operate in the Polar Regions.  
 
Although it has conducted several HC-130 overflights in the Arctic Region, the USCG does not 
have the infrastructure to support extended deployment of fixed-wing assets in the Arctic Circle 
or Antarctica.    
 

                                                           
8 www.ncdc.noaa.gov.  See also: Quikcast.com, Weatherbase, 
http://quickcast.weeatherbase.com/weather/weather_c.php3?s=00326&refer (Accessed 13 Jun 2008). 
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Forward Operating Bases/Locations 
 
The Coast Guard’s closest Air Station to the Arctic is located in Kodiak, 818 miles from the 
North Slope.  The USCG has been conducting seasonal MDA flights in the Arctic since October 
2007.  In the Summer of 2008, the Coast Guard established temporary FOBs in Nome, Barrow, 
and Prudhoe Bay, AK.  As conditions change in the Polar Regions, and USCG mission demands 
increase as projected, there will be a need for seasonal, permanent or mobile FOBs. 
 
Intelligence  
 
The collection, processing, analysis, and dissemination of intelligence and other information are 
vital to understanding and operating in the Arctic Region.  At present, there is insufficient 
satellite and radar data, as well as a lack of Automatic Identification System receivers, vessel 
monitoring system coverage and communications equipment to support Intelligence, 
Surveillance and Reconnaissance systems and processes.  There is also limited all-source 
reporting and analysis of human activity in the Arctic such as other nations’ intentions and 
activities, commercial enterprises, private citizens/adventurers, Arctic research activities (other 
than International Polar Year activities), and planned actions by non-governmental organizations. 
 
With the expected growth in human activity in the Arctic Region, the Coast Guard lacks a 
comprehensive intelligence and MDA capability.  This diminishes the ability to successfully 
monitor, assess, and maintain a predictive advantage and operational awareness of Arctic 
activities that may affect U.S. interests. 
 
Personnel 
 
Safe and effective polar operations require personnel trained across a wide range of skills and 
professions with experience in the polar environment.  This includes engineers, navigators, 
divers, naval architects, aviators, oceanographers and medical personnel, just to name a few.   
 
Few USCG personnel have the opportunity to operate in the Polar Regions routinely.  Given the 
current status of USCGC POLAR STAR and the deployment of USCGC POLAR SEA for only 
39 days in FY 2006, 142 days in FY 2007 and 79 days thus far in FY 2008, personnel assigned to 
polar icebreakers have limited opportunity to gain experience operating in heavy ice.  Only 
USCGC HEALY deploys at or near its programmed 185 days away from homeport.  Fleet 
experience is rapidly declining.  If this trend continues, the Coast Guard’s competency to 
conduct polar ice operations will be limited.  To retain these critical skills as a core USCG 
competency, it is imperative the polar icebreakers deploy on a regular basis to conduct 
operations. 
 
 
Partner Agencies 
 
At present, it is not fully clear what level of USCG icebreaker support will be required by 
interagency partners based on changing conditions in the regions.  Many variables must be 
carefully evaluated before an assessment of the capability to support other agency requirements 
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can be completed.  However, the NSF has stated that scientific research requirements exceed the 
annual 180 day capability that USCGC HEALY can provide.  Some requirements for Arctic 
research have been addressed partly through international partnerships and partly by contracting 
foreign icebreakers.  As agencies engage in more rigorous analysis of their mission requirements 
in the Polar Regions, the Coast Guard will continue to leverage its wide variety of agreements 
with other federal, state, local and tribal agencies and governments, nations, international 
organizations, volunteer groups and industry associations to ensure effective and efficient 
mission execution in the Polar Regions.  These agencies and governmental entities include: 
 

 Department of State 
 Department of Defense 
 Department of Commerce 
 Department of the Interior 
 Environmental Protection Agency 
 National Science Foundation 
 State of Alaska  

 
The USCG will continue to work closely to ensure that indigenous communities are directly 
involved in the decisions that impact them and their environment, including governance, use and 
protection of their lands and resources, and protection of their customs and cultures.  They are an 
invaluable resource for providing insight into the history and ongoing changes in the Arctic 
environment.   
 
The interests and rights of indigenous communities can also directly impact the nature and 
degree of increasing human activities in the Arctic.  Concerns shared by some indigenous 
community members have halted recent large-scale, commercial oil exploration operations in the 
Beaufort Sea.  Concerns about creating new artificial leads in the ice and their impacts on whale 
migration have recently led to a revised voyage plan for USCGC POLAR SEA.  Future Arctic 
initiatives must include active consultation with indigenous communities to ensure they are 
engaged in strategic planning for the future of the U.S. Arctic.  
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V.  Coast Guard Polar Icebreaker Cost Sharing Arrangement with the 
      National Science Foundation 
 
The budget authority for the polar icebreakers was transferred to NSF in FY 2006.  In 
accordance with a Memorandum of Agreement signed in 2005, NSF is required to reimburse the 
Coast Guard for actual expenses to crew, operate and maintain the vessels in support of science 
missions organized by NSF and other agencies as well as USCG missions as mutually agreed 
upon.  The Coast Guard and NSF meet annually to develop the Polar Program Plan, which 
includes the projected personnel, operating and maintenance costs for the three polar icebreakers.  
Upon approval of the Polar Program Plan, NSF transfers funding and obligation authority to the 
USCG.   
 
The current USCG/NSF funding and cost-sharing arrangement presents challenges for the Coast 
Guard in maintaining its polar icebreaker fleet and ensuring crews are properly trained to execute 
its missions.  When the current arrangement was developed in 2005, supporting analyses of 
several cost-sharing options found no solution was optimal for all agencies and budget authority 
was aligned with NSF as the primary user of polar icebreaker services.   
 
If the ongoing analysis of the changing environment in the Arctic broadens the scope of national 
interests in this region, it may shift heavy icebreaker utilization from a singular scientific support 
focus to a more multi-mission role in the Arctic.  Although the NSF is a global leader in 
scientific research, the Coast Guard believes that NSF would lack the staff and expertise to direct 
the multi-mission deployment of icebreakers employed for other USCG missions.    
 

 17



Report to Congress: U.S. Coast Guard Polar Operations  

VI.  Conclusion 
 
America has enduring national interests in the Polar Regions which include national security, law 
enforcement, maritime safety, diplomatic, humanitarian aid, scientific research, economic 
sustainability, and marine environmental protection.  As the Polar Regions, and the Arctic in 
particular, become more attractive to commercial entities and foreign governments, issues of 
sovereignty, access and mobility will rise to the forefront of the global dialogue.  The United 
States requires assets capable of operating in the Polar Regions to maintain a sovereign presence, 
protect U.S. interests and respond to calamity.   
 
The proposed High Latitude Study is intended to provide the research and analysis required to 
more clearly define what is needed to address possible expanding requirements.  With further 
study and regular observation, the United States will continue to improve its readiness to achieve 
national strategic objectives in the Polar Regions.   
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