January 31, 2004

To: The President
The President (pro tempore) of the Senate
The Speaker of the House of Representatives

It is my pleasure to forward the Annual Report of the U.S. Arctic Research Commission
tor Fiscal Year 2003 as required by the Arctic Research and Policy Act (ARPA) of 1984 (as
amended).

Fiscal Year 2003 was a watershed year for the Commission. Its events reflected our
increasing interaction with Arctic research entities at the local, state (Alaska), national, and
international levels. Through these efforts, it became clear that there should be a greater
presence of the Commission in Alaska, which is “America’s Arctic.” Thus, in August, a new,
autonomous office was formally opened in downtown Anchorage staffed by a full-time
deputy.

A summary list of the “Highlights of Commission Activities—FY-03" is appended. It
documents the Commission’s expanding role as a proactive and integral force in the planning
and implementation of the nation’s Arctic research policies as mandated by the ARPA and as
articulated by the Interagency Arctic Research Policy Committee.

As Commission Chairman, I am both privileged and proud to lead this agency whose
achievements belie its small size of 7 (part-time) Commissioners and 3 full-time staff.

Respectfully submitted,

George B. Newton, Chair
U. S. Arctic Research Commission
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Preface

The Arctic Research and Policy Act of 1984 as amended (Public Law 101-609) requires
that the US Arctic Research Commission, which was established by this Act, submit to
the President of the United States and the Congress, not later than 31 January of each
year, a report describing its activities and accomplishments during the immediately
preceding fiscal year. In fulfillment of the provisions of the Act, the Commission
presents the following report for fiscal year 2003 (1 October 2002 through 30 September
2003). For a description of the activities of the Commission in previous years, see
previous Commission Annual Reports shown on Table 1 on the inside back cover.
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Highlights of Commission Activities — FY-2003

¢ Conducted four meetings: at the U.S. Army Corps of Engineers Cold Regions
Research & Engineering Laboratory in Hanover, NH; in Washington, DC;
at the Arctic Institute of North America on the campus of the University of
Calgary, Alberta, Canada; and, in Unalaska and Dutch Harbor, Alaska. At the
Hanover and Calgary meetings, the Commission met with key members of the
Canadian Polar Commission. The full commission participated in a field trip to
Iceland to review that country’s science and technology policy and its research
infrastructure in fishing and alternative energy.

* Negotiated invitations from the governments of Denmark (Greenland) and
Canada extended to the U.S. Navy and NOAA for our ships and nuclear
submarines to enter their respective Exclusive Economic Zones (EEZs) and
conduct bathymetric surveys in support of claims under Article 76 of United
Nations Convention on the Law of the Sea (UNCLOS).

¢ Identified, negotiated and gained authority for declassification and release of
more than 123,000 nautical miles of submarine Arctic bathymetry. More than
750,000 data points (including data from the United Kingdom) have been made
available to the science community through the efforts of the Commission since
1997.

* Continued to construct a link between the National Imagery and Mapping
Agency (NIMA)/Maritime Safety Division and the Arctic Ocean research
community. NIMA’s new system will allow public notification of research
instrumentation that can be hazards to submarine and surface navigation.

* Led a meeting of the Arctic Policy Group at the Department of State in early
2003 which described the tasks required to submit a claim for the extension of
the outer limits of the U.S. continental shelf in the Arctic Ocean as allowed under
Article 76 of UNCLOS. During 2003, the Commission was a primary motivator
for the Senate Foreign Relations Committee holding hearings on U.S. accession
to UNCLOS and submitted written testimony (requested) at those hearings held
in October.

e Met with the Governor of Alaska, members of the Executive Branch, and State
Legislators to assist in formulation of (Alaska) Senate Joint Resolution Number
44 (SJR44) which directs development of a long range research and development
plan for the state to improve the well being of the citizens of Alaska.



Took active steps to stimulate and coordinate civilian research use of the Navy’s
floating ice camp located in the Arctic Ocean during spring 2003. As a result

of the Commission’s notification activities, the ice camp was oversubscribed by
researchers supported by the Office of Naval Research and the National Science
Foundation.

Completed a Task Force Report on ‘Climate Change, Permafrost, and
Infrastructure Impacts’ to advise the federal agencies and State of Alaska on the
changing nature of permafrost and its impacts on human and natural systems.

Undertook a study jointly with the Prince William Sound Science Center/Qil Spill
Recovery Institute to develop a research agenda for the recovery of oil spilled on
and in sea ice. As part of this effort a workshop of international oil/ice experts
was held in Anchorage.

Played influential roles in U.S. participation in Arctic Council affairs especially
with the Arctic Climate Impact Assessment, and working groups on Protection
of the Arctic Marine Environment, Sustainable Development/Circumpolar
Infrastructure Task Force, and Arctic Monitoring and Assessment Program.

Established a new Commission office in downtown Anchorage staffed with a
full-time Alaska Office Director.

Formed a working group of international experts to examine the issues related to
‘Scaling in Arctic Terrestrial Systems.’

Participated as a Board Member of the North Pacific Research Board and the
Alaska Ocean Observing System. Stimulated a study by the National Academy of
Sciences to develop a long range plan for the study of the Bering Sea Ecosystem.

Authored an article in July entitled “Arctic Ocean Research: Progress and
Requirements” that was published in Sea Technology Magazine, a journal of

marine business, science and engineering distributed worldwide.

Published its Report, Goals and Objectives for Arctic Research 2003, as mandated by
the Arctic Research and Policy Act of 1984 (as amended).
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Major Research Priorities

During Fiscal Year 2003 USARC published its biennial Report on Goals and Objectives for
Arctic Research. This report is required by The Arctic Research and Policy Act of 1989 (as
amended), and the 2003 edition contains five major research priorities:

Studies of the Arctic Region and Global Change: Specific support for the Study of
Environmental Arctic Change (SEARCH) program and the Arctic Climate Impact
Assessment (ACIA).

Studies of the Bering Sea Region: Required interagency program equivalent to SEARCH
and accelerated research program with emphasis on Pacific salmon.

Health of Arctic Residents: Recommendation that the Interagency Arctic Research
Policy Committee (IARPC) commence planning for a third focused, interagency
program on health concerns in the Arctic.

Research on Resource Evaluation: Recommendation that the Department of Interior
(DQOI) resume its resource evaluation activities for Alaska and the U.S. Arctic.

Research on Civil Infrastructure: Recommendation of continued support for the
U.S. Army Corps of Engineers Cold Regions Research And Engineering Research
Laboratory. Recommendation that the DOI take steps to acquire and make available
precise geospatial data for U.S. Arctic maps.
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Background

The main purposes of the Arctic Research and Policy Act as amended (Public Law 101-
609, see Appendix B) 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
naturals resources and materials, physical, biological and health sciences, and social and
behavioral sciences;

2) to establish a US Arctic Research Commission to promote Arctic re-search and to
recommend Arctic research policy;

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

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

The Arctic Research and Policy Act of 1984 was amended in November, 1990 to increase
the number of Commissioners appointed by the President of the United States from five
to seven voting members. Four members are from academic or research institutions;
two members from private industry undertaking resource development in the Arctic;
and one member from among the indigenous residents of the US Arctic. The Director of
the National Science Foundation serves as an ex officio member.

The Commission staff consists of an executive director in Arlington, Virginia; the Alaska
office director in Anchorage, Alaska; an administrative officer, and a secretary in the
Arlington office. The regional office of the Commission is located in Anchorage, Alaska.

The Commission holds business meetings and conducts public hearings in Alaska and
elsewhere to receive input, and makes site visits and field trips to research facilities
and projects throughout the Arctic. It published an annual report and co-sponsors a
publication with the Interagency Arctic Research Policy Committee, the Journal Arctic
Research of the United States. Major recommendations of the Commission on Arctic
research policy, program priorities, and coordination efforts are published in the series
Findings and Recommendations (Table 1), as well as in letters to appropriate agencies.

Funds for the operation of the Commission are appropriated by the Congress in

the National Science Foundation budget and expended by the Commission with
administrative support from the General Services Administration. The budget in FY
2003 was $1,076,100.






Response to Mandate, Fiscal Year 2003

For the effective accomplishment of its mandated duties, the Commission must identify
problems, needs, and make recommendations on basic and applied Arctic research.
Most of the issues to be addressed emerge from public meetings regularly held in
Alaska, Washington, D.C, and from field visits to relevant sites in the Arctic and
institutions conducting Arctic research.

Meetings during Fiscal Year 2003:

October 17 - 18, 2002, 66™ Meeting, Hanover, New Hampshire

January 27 - 28, 2003, 67" Meeting, Arlington, Virginia

May 14 - 15, 2003, 68" Meeting, Calgary, Alberta, Canada,

August 4 - 6, 2003, 69™ Meeting, Unalaska/Dutch Harbor and Anchorage

The minutes of Fiscal Year 2003 Commission meetings are given in Appendix A.
Appendix B is a list of other meetings attended by the Commission members and staff.
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Appendix A
66th Meeting, October 17-18, 2002
U.S Army Corps of Engineers Cold Regions Research and
Engineering Laboratory (CRREL)

Hanover, New Hampshire

Thursday, 17 October 2002

In attendance:

a) Commissioners and staff: George Newton, Chairman; John Hobbie, Commissioner; Jackie
Grebmeier, Commissioner; Jim Llewellyn, Commissioner; Jack Roderick, Commissioner; Mary
Jane Fate, Commissioner; Garrett Brass, Executive Director; Lawson Brigham, Deputy Executive
Director; Kay Brown, Administrative Officer.

b) Others: Steve Bigras, Executive Director, Canadian Polar Commission; Dr. Peter Johnson,
Chair, Canadian Polar Commission; Vicki Keating, CRREL; Colonel John Morris, Commander
of the ERDC Research and Development Center; Michael O’Connor, Director of Research and
Development, Corps of Engineers, Washington, DC; Jackie Richter-Menge, CRREL Snow and
Ice Division Chief; Terry Tucker, CRREL Geophysicist and Meeting Coordinator; Jim Wuebben,
Acting CRREL Director. Additional CRREL staff joined the meeting and provided briefings
during the morning and afternoon sessions.

CRREL Introductory Presentation and Discussion

The focus of the first day of this meeting was to better understand the role of CRREL in the
Arctic. Following introductions, Colonel John Morris, commander of the Army’s Engineering
Research Development Center (ERDC) headquartered in Vicksburg, Mississippi, and Dr.
Michael O’Connor, Director of Research and Development for the Corps of Engineers in
Washington, D.C., briefly welcomed the Commission. Colonel Morris also familiarized the
commissioners with ERDC, explaining that it is a relatively new organization encompassing
all the Army’s laboratories. Not only will one find the expertise of CRREL in ERDC, but also
expertise in topographical engineering, geotechnical engineering, environmental science,
computers, and other research of importance to the Army.

CRREL History

Jim Wuebben, acting director of CRREL, provided an overview of CRREL including a

brief history of the organization and a review of recent research, customers, partners,
accomplishments, and facilities. CRREL, in Hanover since 1961, is now part of the ERDC which
comprises laboratories specializing in: geotechnical, environmental, coastal engineering,
information technology, construction engineering (in Champaign, Illinois), and topographic
engineering (in Fort Belvoir, Virginia). ERDC has approximately 2,000 employees and a research
budget of $500 million.

CRREL’ history goes back to a time when the Army Corps started building airfields and bases
in Alaska. The Corps built the Alcan Highway in 1942 across the heart of Alaska and Canada
covering 1,450 miles. Out of this work several laboratories were established to research: frost
effects (Boston District), permafrost (St. Paul District in Minnesota), and combined snow-ice-
permafrost (Arctic Construction and Frost Effects Laboratory). These are all the predecessors of
CRREL.



CRREL Achievements/Funding Issues

Some of the early achievements of these labs were the DEW Line stations, remote construction
camps, and Camp Century (a camp for approximately 100 people out on the Greenland Ice
Cap where ice cores were recovered). CRREL was heavily involved in advising and consulting
on construction of the Trans-Alaska Pipeline. CRREL's mission is to advance and apply cold
regions science and engineering, and all-seasons solutions, to the Army and the nation. CRREL’s
research covers more than 50 percent of the earth’s land mass.

CRREL funds a number of key research spheres. These include:

Research Type Focus Dollars Funded

Environmental quality Remediation and cleanup of contaminated $10 million
lands

Infrastructure Construction of buildings and airfields, $5 million

emergency management in cold regions
engineering, and flood control for navigation
Broad state of terrains $18 million

Wuebben remarked that although CRREL is a government lab with direct funding, somewhat
less than half of those monies are directed toward specific Army programs. Many research
activities are performed for other entities including: military Department of Defense (DOD)
projects, other federal agencies Department of Transportation (DOT), National Science
Foundation (NSF), Federal Aviation Administration (FAA), National Aeronautics and Space
Administration (NASA), states, universities, and private industry. Some examples of recent
CRREL assignments include:

e consulting on the construction of a new South Pole Station

e flood control and navigation studies for civil works in the Corps of Engineers, i.e.
overcoming ice accumulation at locks and dams
studies on cold weather concreting
research on ground penetrating radars in cold environments
using GIS techniques to identify where contaminants are located
winter effects on Army field operations, i.e. mobility on frozen ground
snow melt hydrology where CRREL scientists go out and collect weather and snow data
in order to determine the resulting runoff.

Expertise was provided in Bosnia and now in the Sierra Nevada’s studying snowmelt runoff
in California. CRREL also operates a Remote Sensing GIS Center that provides significant,

emergency management support to the Corps of Engineers. A Frost Effects Research Facility
allows researchers to cycle soils and pavements through freeze-thaw cycles through the year.

CRREL staff, numbering 200, incorporates technical personnel organized around broad themes
to take advantage of crosscutting expertise in such disciplines as mechanical engineering,
hydraulics, physical sciences, geophysics, geology, biology, ecology, etc. To summarize,
Wuebben explained that in recent years CRREL had worked in Korea, Bosnia, for the NSF at
South Pole Station, and the Arctic. The CRREL staff is serving the nation’s needs literally around
the globe.

Commissioner Roderick asked about ‘bio-defense research’ being conducted by CRREL
researchers. Wuebben answered that CRREL has been looking at ways to decontaminate things
like anthrax. Studies have been conducted on the various states of anthrax (vegetative and
spores) to see what states are more easily killed.



Discussion of CRREL as a National Resource

Before the day’s individual presentations began, Chairman Newton shared with CRREL and
Army Research and Development’s senior leadership the Commission’s positive relationship
with CRREL. The Commission had come to CRREL in the past for meetings and that he, Dr.
Garrett Brass, executive director, and Dr. Lawson Brigham, deputy director, United States Arctic
Research Commission (USARC), have had numerous collaborations with CRREL staff during
several decades. He said that CRREL “ is a national resource that provides the nation with key
capabilities for understanding and operating in the Polar regions. The Commission understands
that many organizations—federal, state and private—have come to rely on CRREL’s national
and international reputation in Polar research. Well known individuals such as Andy Assur,
Willy Weeks, Malcolm Mellor, Ed Link, Terry Tucker, and many others, have provided their
expertise to solve important problems and serve on a host of national committees and study
groups.”

Newton continued that he and the entire Commission believe that as the country comes to
understand climate change in a more comprehensive manner, CRREL has even more important
roles to play. Issues such as permafrost and sub-sea permafrost degradation, coastal erosion,
Arctic sea ice changes, river ice reduction, and changes in Arctic hydrology, all will place
CRREL'’s expertise at the forefront of Arctic research. There are many changes ongoing in the
Arctic and any alteration of the critical mass of expertise at CRREL would be a false economy.
Newton added he understood that providing stability to the organization and the leadership

at CRREL is critical at this juncture. He stated that he, the Commissioners, and staff wanted
everyone to know how deeply we feel about the importance of CRREL and its resources.

Commissioner Fate thanked the Chairman for his strong remarks and commented about the
importance of communicating CRREL's expertise particularly in Alaska.

CRREL Funding Concerns

Wuebben responded to the chairman’s comments in saying that it is a very challenging
environment when well over 50 percent of CRREL’s funding is reimbursable. It was only

a dozen years ago that the laboratory was predominately direct-funded. Now if the direct
funding declines even more, the lab might be faced with reducing the size of the staff, which in
turn would cause the problems that Newton identified —the loss of a critical mass of expertise.
He continued that certainly the Polar regions are very important to CRREL, but on the other
hand, CRREL was trying to increase its activities in Alaska, both in Anchorage and Fairbanks.

Brigham suggested that CRREL is similar to other national resources or assets involving the
Polar regions, such as the U.S. Coast Guard icebreakers with which he is familiar. He said that
the Coast Guard was trying to service a wide spectrum of customers outside the Coast Guard
with these half billion dollar ships. The question asked many times during strategic planning
exercises was where should national Polar assets be located within the federal government. This
is quite similar to the situation for CRREL within the Army Corps of Engineers. With greater
than 50 percent of CRREL’s funding coming from other than direct Army funds, this successful
laboratory is central to many other Polar activities throughout the country. CRREL happens to
be, for historic and logical reasons, ‘housed’ in the Army, but provides services to many others,
just like the Polar icebreakers. Brigham believes that the Army Corps of Engineers is not alone
in facing this situation of a ‘national Polar asset’ conducting significant research and providing
key services to a host of other entities outside the parent or ‘owner’ of the asset. In times of
tightening or shrinking budgets, and changing priorities, how does the owner deal with this
situation and what are the potential consequences (of any action by the owner) for overall Polar
capability of the U.S.?



Permafrost Research

Wuebben thanked the Commission for all the positive comments and support. He indicated that
these are indeed very challenging times for CRREL. Chairman Newton noted that there are two
ongoing reports and studies that have relevance to CRREL. One is a Commission Taskforce on
Permafrost which Terry Tucker, geophysicist, CRREL, and Brigham are members. The other is
an Alaska State Infrastructure Taskforce that is drafting a strategic research and development
plan for the state. Both should echo a strong need for a renewal of permafrost research in the
U.S. and both should show how climate change can impact people in their daily lives.

Wuebben said that permafrost research is definitely a key issue and that CRREL has been
putting a lot of thought into how it can renew its past expertise that was developed during

the design and construction of the Trans-Alaska Pipeline. Although permafrost research

is a recognized need, CRREL has not had the resources to fully develop a current body of
expertise. Brigham mentioned that the Commission’s taskforce report states that there is no
focused federal permafrost research program today in the U.S. He said the report indicates that
during the 1970s and 1980s CRREL and US Geological Survey (USGS) conducted world-class
permafrost research and both organizations had tremendous impacts on Polar engineering.
Today, there are individual researchers and small teams funded by National Science Foundation
NFS to do some modest permafrost studies. The taskforce believes that NSF should not be

the sole fund agency of permafrost research and that the Departments of Interior, Minerals
Management Service (MMS), National Park Service (NPS), and the Agriculture Department, as
well as CRREL, NASA, USGS, National Oceanic and Atmospheric Administration (NOAA), and
the Environmental Protection Agency (EPA) have critical roles to play in conducting permafrost
studies; particularly in this era of unprecedented climate change in Alaska and throughout the
circumpolar world.

Scope of Commission

Dr. Michael O’Connor, Director of Research and Development, Corps of Engineers, asked
where the taskforce report would go and who the Commission’s reports to. Chairman Newton
responded that the Commission is charged to report to the President and to Congress. The
Commission’s reports go directly to the President and the Congress; USARC is a separate,

but small, agency funded through the committees that deal with VA, HUD, and independent
agencies such as NSF. USARC works with committees dealing with Science, Armed Forces and
Appropriations.

But the Commission works closely with individual members of Congress such as Senator Judd
Gregg, (R-NH) and the delegation from Alaska. Senator Gregg has supported our efforts to

get the U.S. to respond to the Law of the Sea opportunities to extend the outer limits of the
continental shelf. The Commission is given rather wide latitude in its ability to communicate
directly with many in Washington. The taskforce report will be distributed to many

agencies and to anyone who wants it. Brigham added that the taskforce report findings and
recommendations would be fed into the Commission biennial ‘Goals and Objectives Report.” At
the end of the taskforce report will be a list of specific recommendations for each federal agency.
If the Commissioners so choose they can take the recommendations and use them to formulate
their goals and objectives, thereby passing to various agencies what the USARC believes

are critical issues for the U.S. in Arctic research. Newton added that the Commission has no
research budget per se, only enough funding to function—pay salaries, office space, etc., with a
small amount for study reports. He said that the primary function of the Commission is to use
the bully pulpit to hopefully make convincing arguments (to folks who make funding decisions)
that cold regions and Arctic research are critically important to the Nation’s well being.

Commissioner Hobbie, from his perspective as a practicing scientist in Alaska, appreciated
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the support of CRREL scientists for many years. He stated that CRREL researchers have been
extremely helpful in many endeavors and this fact should be better communicated to the wider
science community. His view also is that CRREL is a national resource since no other federal
agencies can provide the broad range of Polar research and services that CRREL offers.

O’Connor responded that the Army could use all the support for CRREL that can be provided.
With a potential war looming, and the DOD budget getting tighter and tighter, it is not going to
get any easier to justify certain facilities and the Army needs the assistance of the Commission
and the Polar science community on the Hill.

Fate sees good improvement in communications between CRREL and the state of Alaska, and
she hoped for improved communication with Alaska by all the federal agencies.

National Snow and Ice Data Center (NSIDC)

Roderick asked about how CRREL might be involved with data from funded projects that is

to be archived at the National Snow and Ice Data Center (NSIDC) in Boulder. Terry Tucker,
CRREL geophysicist and coordinator of this meeting, responded that NSIDC is a public facility
that holds considerable satellite data and some submarine Arctic data. The permafrost taskforce
wants to make sure relevant data gets into the system since most of it is scattered around in

the hands of many researchers. Brigham added that NSIDC is another national Polar asset. It is
funded by several federal agencies and serves the broad Polar community. NSF-funded projects
are required to send their data to the center. Currently, a permafrost data center is being formed
but there is a lack of funding. Short-term funding has been received from the International
Arctic Research Center at University of Alaska, Fairbanks (UAF), but the taskforce recommends
that USGS and NOAA fund the permafrost effort ongoing at NSIDC.

CRREL’s Polar Science Program

Jackie Richter-Menge, snow and ice division chief, began the CRREL topical presentations with
an overview of CRREL's Polar Science Program. She said there are a large number of programs
that are pulled together by common objectives to investigate the properties and processes that
govern air, ice, land, ocean interactions in the extreme and complicated Polar environment.
Observations are incorporated into models that help predict changes and impacts in the Arctic.

Approximately $4 million is available to execute the program; 15 percent comes from Army
direct program funding and 10 percent from the Office of Naval Research. However, the bulk
of funding comes from NSF with collaboration with several universities, NASA, and other
federal agencies. She indicated that the Army basic research funds are targeted to the terrestrial
sciences and that her group had focused on competing for funds related to climate change
research. The program conducts research on ice cores, Arctic sea ice, glaciers, snow properties
and distribution, Arctic vegetation, autonomous drifting buoys, the Northern Sea Route, ports
and harbors, and other topics where climate change will be a factor. The Polar Science Program
also assists the Army in achieving its ability to have an all-weather, all-season fighting force.

Eagle River Flats

Marianne Walsh, chemical engineer, CRREL, then provided an overview of Army
environmental projects, spending most of her talk on the cleanup effort of the Eagle River Flats
at Fort Richardson, Alaska. The area was a training area where rounds of ammunition went into
the marsh and waterfowl were inexplicably dying. CRREL's research beginning in 1990 studied
the explosive residue of those rounds. Their analysis uncovered that the white phosphorous,
used for smokescreens by the Army was the culprit. As a result, the site became a Super Fund
site and a large-scale remediation program was initiated. In addition, field and laboratory
studies are also being conducted to determine the impact of a dredging effort in the region.



Two other CRREL efforts involve determining the environmental impacts of placing a new
brigade in Alaska and a monitoring program for Fort Greeley. Commissioner Hobbie asked
about the draw down in the ponds and Walsh said the ponds were pumped out awaiting a
series of flooding tides. Brigham mentioned that in the permafrost taskforce, one of the frequent
concerns raised involves various DOD toxic sites where chemicals would be released into the
water in the future as the permafrost thaws.

Arctic Perspective on Antarctic Logistics

George Blaisdell, research civil engineer at CRREL, spoke to the Commission about Antarctic
logistics, work that is highly applicable to the Arctic. Conducted on behalf of the NSF’s Office
of Polar Programs and several other national entities; the projects comprise transportation,
building technology, and general operations/logistics. CRREL has investigated using snow
tractors to transport fuel to South Pole Station rather than using C-130 aircraft (it would take
335 hours compared to 6 hours by air, but twice the fuel load can be delivered using the same
amount of fuel). CRREL has also conducted extensive work on developing ice and snow
runways—they developed a runway on the Ross Ice Shelf that can be used by heavy wheeled
aircraft year-round.

At the reconstruction site for South Pole Station, CRREL has consulted on a new waste
treatment system and developed a mobile sewage transporter. It is also studying the settling

of the new station that is being built on stilts with jacking capability. Roderick asked about the
giant pad at South Pole and the settling rate. Blaisdell said that the pad was left for a year and
nobody expected any additional settlement after an initial creep. CRREL was then brought in to
provide some consulting on the physical properties of snow.

Climate Change

John Weatherly, ice geophysicist, CRREL, global climate models with CRREL, uses models to
study present climate changes in the Arctic and attempts to make projections of what might be
happening in the next 50 to 100 years. He said that there have been increasing global surface
temperatures through most of the 20* century and during the last 20 years, the largest warming
trend in the instrumental record has taken place. This period also corresponds with the era of
using satellites to monitor the decreasing extent of Arctic sea ice. Weatherly uses the National
Center for Atmospheric Research (NCAR) Community Climate System Model, trying to better
include sea ice and snow cover processes in the system. He said that he receives coastal ice data
from the Barrow Environmental Observatory, and buoy data from the North Pole Observatory,
and runs new climate model simulations. The climate models assist him in looking at the impact
on the Arctic when there is an increase in greenhouse gasses. Some of his models show that the
Arctic Ocean could be ice-free in 20 to 50 years.

Commissioner Hobbie asked about the NCAR model and the role of the five models in the
Arctic Climate Impact Assessment. Weatherly responded that he had briefed the ACIA group in
Stockholm and the results of the NCAR model are incorporated in the ACIA analysis. He said
that permafrost has not been represented well in the models and added that as general warming

occurs, a more vigorous hydrologic cycle is assured. He also showed the output of the NCAR
model when CO2 is doubled.

White Brightness

Don Perovich, CRREL geophysicist and Surface HEat Balance of the Arctic Ocean (SHEBA) chief
scientist, said that the key characteristic from space of Arctic sea ice is its white brightness. This
effect reflects most of the incident solar radiation on it, a result called the ice albedo feedback.
He showed that when the ice melts and is replaced by ocean, a dramatic increase results in the
amount of solar radiation that is absorbed. Perovich discussed the SHEBA program that was
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conducted aboard the Canadian icebreaker Des Grossiere from October 1997 to October 1998

in depth. This was a major climate change initiative conducted to understand the ice albedo
feedback and then use this new information to improve climate models. He showed aerial
photographs of the sea ice around the ship from April through September and commented
about the meltwater and its effect on albedo. He summarized SHEBA by saying that sea ice
albedo is strongly dependent on the surface state and there are five states found key: dry snow,
melting snow, pond formation, pond evolution, and fall freezing. For the large-scale models, it
is important to get the timing of these transitions right.

Missile Silo Placement

Peter Smallidge, project engineer with CRREL, discussed CRREL's applied engineering work
for the Missile Defense Agency (MDA) involving the placement of missile silos and related
equipment in Alaska. CRREL has done work on the site’s foundation designs and building
envelopes. Smallidge and his team have worked with the prime contractor, Boeing, on the
winter performance of the silos. One of the concerns has been the problem drifting snow causes
for the silo covers. In addition, studies were conducted on the icing impacts on all the facilities.
This appears to be even more of a problem for the silos covers than snowdrifts. Most of this
work is done by the Corps of Engineers at Fort Greeley with construction costs ranging from
$500 to $700 million. CRREL staff has also surveyed the area using ground penetrating radar to
search for glacial masses (these can upset the augers used in excavation of the silo sites). CRREL
has been called upon to provide additional consulting for building large radar (5 million pound
weight) at other sites around the state.

Fate noted that some of the work has been outsourced to the communities and the whole project
has been very positive for the interior of Alaska. Brigham asked about the problems of situating
any of the sites in permafrost environments. Smallidge responded by saying that CRREL

had led the site team to Greeley since it is extremely stable with no permafrost in the missile
field area. If MDA starts looking at additional sites further north, then climate change and the
resulting impacts on permafrost would be serious factors.

Remote Sensing GIS Center

Tim Pangburn, Chief, Remote Sensing/GIS and Water Resources Branch, addressed the Remote
Sensing GIS Center located at CRREL, a national center for this technology and a core center of
expertise for the Corps of Engineers. The Center focuses on transferring technology out to the
working districts, particularly for issues related to navigation, water control, and operation of
reservoirs. Approximately 300 people are trained there annually. Pangburn presented several
case studies about using remote sensing and advanced geographic information and spatial
referencing (GIS) technologies to study a dam/reservoir near Lockhaven, Pennsylvania. He also
discussed using satellite imagery to map the whole Sierra Nevada for the Sacramento District
and develop a snowmelt model grid for forecasting runoff. Pangburn also showed how his
Center had developed Web-based tools for emergency mapping management necessary in
situations such as hurricanes, floods, and tornadoes. Finally he showed some of the Center’s
work using Radarsat imagery to view ice-clogged rivers such as the Mississippi.

Brigham asked whether the Center had complete coverage of the coast of Alaska in Landsat-
TM and Radarsat because the Commission has found, when talking with other groups, that
usually the entire country has coverage, except for Alaska. The Commission is very interested in
making sure that Alaska has complete coastal coverage. Pangburn responded that there might
be TM coverage, but not Radarsat. He said obtaining complete coastal coverage for Alaska is
possible but it is a budget issue for the Corps of Engineers. He also mentioned that the Center
was working with Terry Tucker in the development of an Alaska Engineering and Design
Information System. This would also be useful in emergency management. Chairman Newton
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asked if the Center receives accurate elevations. Pangburn responded that it did in terms of
particular project areas such as the Mississippi Flood Plain where there is high-resolution data.

Farmer’s Loop Road Site

Karen Henry, research civil engineer, CRREL, presented information regarding the

Farmer’s Loop Road site (in Fairbanks) which has been named to the National Geotechnical
Experimentation Site Program (NGES). It is essentially a national asset operated by CRREL
where researchers can study permafrost. The University of New Hampshire coordinates

the NGES. The Fairbanks site also provides frozen ground education to graduate students

from all over the country. The site has been used for ongoing pavement testing, foundation
design, and bio-remediation. Close by in Fox, Alaska is CRREL's permafrost tunnel. With these
national facilities, CRREL can partner with UAF, Alyeska, future gas pipeline organizations, the
International Permafrost Association, and many other research institutes and universities.

Commissioner Grebmeier asked if Henry had collaborated with UAF, in particular the
Engineering Department using these facilities. Henry mentioned that she did with both UAF
and UAA, and researchers from both campuses have used the facilities. Terry Tucker stated
that there was a formal educational partnership with University of Alaska (UA), but most

of the teaching has been done at University of Alaska at Anchorage(UAA). Brigham said

that the Fairbanks site would be included in the USARC Permafrost Task Force report. He
recommended that Henry add the USGS to her list of agencies that should be conducting
extensive permafrost research. Henry added one final point about the excellence of the CRREL
library staff and their importance archive work.

Turbulent Air-Sea-Ice Interaction
Ed Andreas, physicist, CRREL, gave a presentation on turbulent air-sea-ice interaction; in
particular, his interest in the theoretical aspects of turbulent exchange and three exchanges:

e momentum flux—the wind driving across the ice
e sensible heat flux—temperature difference between the surface and air
e latent heat flux—difference in the specific humidity at the surface and in the atmosphere.

He said without turbulence in the Arctic, there would be no sea ice in summer and in winter,
the ice might be 10 meters thick at temperatures of -50° and even —100°. The temperature never
gets much colder than -40° today because of turbulence. He reviewed the measurements taken
during SHEBA using a 20-meter tower on the sea ice where a sonic anemometer (a wind-speed
and temperature instrument) was used.

During SHEBA he and his team had the main tower and four remote sites around the ship so as
to develop a drag coefficient for a time series from October 1997 through September 1998. They
could determine the drag coefficient for different winter and summer regimes (surface of the
sea ice); during summer the ice is quite heterogeneous with melt pond edges and other features
such as ridges. In summary the drag coefficient was found to respond to the amount of open
water from ponds, the amount of edges present, and the coverage of leads.

Battle Space Environment Military Program

Bert Davis, , CRREL research physical scientist and, one of the technical directors at CRREL,
presented an overview of a direct military program regarding the battle space environment.
This DOD taxonomy includes space and upper atmosphere, ocean environments, lower
environments (troposphere to the surface), and terrestrial environments. The Army has
responsibility for 95 percent of the research on the terrestrial environments but the Navy claims
a terrestrial component in their definition of the littoral zone.
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The Army has the responsibility to do the micro-forecasting down to 300 by 500 kilometer
areas. CRREL’s research on cold regions really spans most of these environments. Davis spoke
about the Army’s tight/extensive reporting requirements and outlined one project—the Interim
Thermal Model (ITM)—a one-dimensional model for heat and mass transfer between the
atmosphere and surface. This was a basic research project at CRREL to determine whether ITM
can measure and model the radiant temperature of tank tracks and assess how long it has been
since a tank moved through the area. The answer turned out to be “No” since the complex
nature of the question required too much data. But ITM started other projects and advances,
such as developing an ability to synthesize infrared scenes for tactical use, whereby a helicopter
pilot or jet pilot can preview the area they are entering and get an idea of what the targets look
like. Other projects reviewed included snow models with improved snow processes, a forest
canopy model, and new snow mapping approaches.

Davis said that a number of reimbursable projects directly improved several direct-funded
projects related to the battle space environment. CRREL has done some direct-funded work

in the ERDC’s Battlespace Terrain Reasoning and Awareness program, a 5-year, $15-20 million
flagship program of the Army. Essentially it is a GIS-based program that brings in how humans
and vehicles and different activities become constrained or are enabled by terrain. Another
Army project where CRREL will contribute is the Joint Rapid Airfield Construction Project.
CRREL's models will be used to assess the state of the ground for building based on climatology.
He also mentioned that the models support the Alaska Engineering Atlas that Terry Tucker is
developing; a program can take climatology and other near real-time data and determine the
annual expected frost penetration depth at any building sites. Overall, CRREL's support to all-
seasons solutions has led to work in software development, model improvement, and getting
back to basic research in its cold heritage.

A discussion ensued between Davis, Brass, and several Commissioners regarding DOD and it’s
reluctance to study climate change. Davis reiterated that the battlespace environment research
is totally focused on tactical issues and the Army has not been interested in the longer-term
climate change impacts. Richter-Menge, engineer, mentioned that she hoped to coordinate a
DOD-funded conference on climate change and long-term national security issues.

ERDC System

Nancy Liston, CRREL’s librarian, outlined the new ERDC system that shifted the
responsibility for the Cold Regions Bibliography to the Information Technology Lab (ITL) in
Vicksburg, Mississippi. She reinforced that the product of CRREL is knowledge —knowledge
of the winter battlefield, of the environment, of basic physical processes, and of engineering
technology in cold environments. NSF has sponsored the preparation of the Antarctic
Bibliography since 1962, and CRREL the Cold Regions Bibliography since 1951. However

in 2000, NSF awarded $860,000 to the American Geological Institute to continue these
bibliographies for the next five years. Liston concludes that since databases, such as the

Cold Regions file, will be around for many years. But she is concerned about the loss of gray
literature upon the retirement of Polar researchers that these transitions could bring. (CRREL
accepts collections from academic Polar scientists from around the world.)

Commissioners Hobbie and Roderick, and Nancy Liston discussed the changing access for
documents by researchers. There are some charges associated with getting a copy of a specific
document. Brigham expressed some concern about the short time frame of five years for a
contractor of the bibliographies. If after every five years there must be a change in contractors,
there may be some dysfunction when transferring to a different firm. Perhaps the NSF contact
should be for a longer period.



Sea Ice Modeling

Mark Hopkins, ice engineer, CRREL, discussed CRREL's sea ice modeling efforts. Nearly

all other sea ice models in the world are continuum models (developed by Bill Hibler of

CRREL in the 1970’s). His team’s approach was to follow individual sea ice parcels. The goal
was to attempt to model every ice floe in the Arctic (they are at 10-13 kilometer size today,

with one kilometer the goal in 10 years). Since they are dealing with individual floes, the
physics that is taking place between the ice floes is paramount. Models can show how ice can
impact a structure with a capability of computing the forces on the structure. He showed one
configuration that had 50,000 ice floes in an area 13 kilometers across. The team is modeling the
fracture mechanics where floes are frozen together and then can break apart under loading from
other floes or the wind. The Large Scale Basin Model can incorporate some ridging and Hopkins
showed what the deformation of the sea ice in the Arctic Basin would look like after one day

of deformation. The model’s output has been compared and validated with deformation maps
derived from Radarsat images. Another project is to use a finer scale model for Cook Inlet to
study how floes might interact with an oilrig in the inlet.

Bio-remediation

Mike Reynolds, research physical scientist with CRREL, spoke about soil microbiology with
particular applications to bio-remediation. He stated that the problem for CRREL is the large
number of contaminated sites in Alaska from past DOD activities. The largest problem in Alaska
tends to be petroleum due to the nature of the sites and its transport and storage at sometimes-
remote locations. Another concern for bio-remediation in Alaska is the state’s short ‘operational
season’ in the summer. One approach is to use plants for petroleum cleanup (bio-remediation).
The rizosphere at the interface between the roots and soil is an area of intense microbial activity.
He showed the results of experiments using winter rye on soils that were taken from near the
Fairbanks airport and other work done on plots at the Farmer’s Loop site. While the use of
plants is a inexpensive, it offers a very slow method of cleanup and there is the question of

how to continue to monitor the site after the plants are installed. Chemical methods have been
developed for monitoring using selected compounds that degrade more quickly.

Microbiology has undergone a ‘revolution” during the past 5 to 10 years, so measuring continues
to improve. One uses DNA to identify community composition and changes. Another method

is real-time preliminary chain reaction (PCR) that assesses a measure of activity in the plant.
When asked about the DNA technique and adenosine triphosphate (ATP), Reynolds responded
about the importance of getting a representative sample. He said that CRREL has also been
investigating pathogen persistence particularly in snow cover.

Additional Projects
Dave Cole, research civil engineer, CRREL, briefed the Commission on a range of projects being
conducted considered in the Arctic and Antarctic:

¢ modeling the underlying processes of glacial flow —the key physics or real processes at
the small-scale that underlie the large-scale behavior of glacial and snow masses.
research on the mechanical properties associated with the breakup of sea ice.
observing the breakup of land-fast ice in an area off Barrow used for sea ice roads and
runways.

e studying the properties of methane hydrate that can be a solid, ice-like body and
attempting to predict its strength and deformation.

e development of a new set of permafrost models to incorporate climate change in
determining the mechanical properties of frozen soil.

10



Measuring Arctic Sea Ice Thickness

Terry Tucker presented an overview on using nuclear submarines to measure Arctic sea ice
thickness. He reminded the group that Chairman Newton and Brass were the ‘prime movers’
during the 1990s for declassification of this data taken by upward-looking sonar. A paper by
Rothrock and others (1999) showed that sea ice thickness decreased by 40 percent during the
1950s and 1970s compared with the 1990s. Tucker reviewed all the spring cruise data and came
to an alternative conclusion. He determined that during the late 1980’s and 1990s, the ice flux
through Fram Strait increased dramatically (older, thicker ice was exiting). He has calculated a
half-meter decrease in the ice of Canada Basin/Western Arctic, a smaller decrease in thicknesses
than other investigators. He believes that ice dynamics have a greater role to play in these
extraordinary changes. Chairman Newton stated that he believed Tucker was basically saying
that thick ice was being exported in greater volumes rather than melting in place.

Chairman Newton introduced Dr. Peter Johnson, Chair of the Canadian Polar Commission
and the Commission’s Executive Director, Steve Bigras. Both came from Ottawa to attend the
USARC meeting at CRREL. He said that USARC has continued to have close relations with
its Canadian colleagues. The two Commissions met together at the last Arctic Science Summit
Week in April 2001 at Iqaluit, Nunavut, Canada, and continue to exchange information about
their respective cold regions.

Newton asked Johnson if there had been a decrease in the pileup of ice along the Canadian
Arctic Archipelago. He responded by saying there had been changes in the sea ice within the
entrance to McClure Strait, but not along the entire archipelago. Grebmeier said that in July
and August, 2002, there was open water sailing aboard the Healy at 75 degrees North. Roderick
asked if there was open water to the North Pole this summer and Grebmeier responded in the
negative, although she believed the ship could have reached the North Pole in a week!

Building Design Issues for Cold Regions

Peter Smallidge returned to discuss several building design issues for cold regions. He showed
roofs at Fort Drum (northern New York state) where there were problematic icings—roofs

that were too hot rather than cold. Other problems include sliding snow from roofs. CRREL
has developed guidelines to maintain cold roofs for the civil engineering community. One
significant problem was encountered in a new medical facility completed at Elmendorf Air
Force Base in 1999 by the Alaska District. Many of the large glass doors were improperly
insulated or thermally broken; 30° below temperatures (15°-20° colder than normal in
Anchorage) caused huge icing on the glass (high moisture levels must be maintained inside for
the patients). The original design was altered by requirements for seismic improvements, thus
changing the thermal characteristics of the doors.

Friday, October 18, 2002

Dartmouth University’s Arctic Programs

Dr. Ross Virginia, a professor within Dartmouth’s Department of Environmental Studies,
addressed the Commission concerning Dartmouth’s Arctic programs and future vision for

Polar studies and research. His talk covered three topics: a brief history of the relationship of
Dartmouth and the Arctic; a description of the Institute of Arctic Studies; and the current efforts
by the College to expand its studies of all northern regions and the Antarctic. The last should
provide even more opportunities to link CRREL with Dartmouth. He said that the history of the
Arctic and Dartmouth revolved around Stefansson and an earlier president named John Sloan
Dickey, who transformed Dartmouth College into realizing that it should play an important role
in the world.
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He brought Stefansson to Dartmouth in 1947 as an Arctic Consultant to the College and

a Northern Studies Program was developed. In 1982 the John Sloan Dickey Center for
International Understanding was founded and later in 1989 the Institute for Arctic Studies was
formed as a research center with Oran Young as Director.

Virginia said that the Institute has focused on several areas of research:

the relationships among institutions in the North
co-management regimes in the Arctic (involving fisheries)

e studies trying to understand how traditional ecological knowledge can be used in
modern management schemes

e studies on reindeer and caribou systems.

The Institute of Arctic Studies has played a large role in the establishment of the University of
the Arctic. Another core project has been coordinating the International Human Dimensions
Program on Global Environment and Change. One aspect has been to look at issues that affect
the Circumpolar North (such as the carbon cycle) compared with a set of issues important to
Southeast Asia.

Dartmouth has begun to develop an undergraduate curriculum much like the Northern Studies
Program of several decades ago. An introductory course (for a new undergraduate minor) will
be introduced which will focus on the major scientific issues facing the Arctic and Antarctic, and
the institutions and political issues that face both regions. Dartmouth is particularly interested
in developing further relationships with CRREL scientists. In summary he believes new
resources and energy are now being devoted to expand Dartmouth’s views of the Polar regions
and its linkages with CRREL.

Commission Considerations

A lengthy discussion followed Virginia’s talk regarding the linkages of Dartmouth to UAF and
Alaska and the future of the relationship with CRREL. Fate remarked that it should be very
possible to get Dartmouth’s students into the Alaska’s villages for a host of field experiences.
In response to a question by Roderick, Virginia said that cooperative opportunities between
Dartmouth and UAA and UAF are being explored. Brass, expanding on Fate’s remarks,
mentioned that Dartmouth should link with the Alaska Federation of Natives and explore
opportunities for internships and for exposure to the Native corporations and villages. Brigham
and Tucker mentioned that there had been a long history of Dartmouth students doing their
research at CRREL, both undergraduates and graduate students. Chairman Newton and
Virginia discussed the relationship of CRREL and Dartmouth in terms of both teaching and
research. Dartmouth is interested in both from the CRREL staff.

Law of the Sea (UNCLOS) Article 76

Dr. Larry Mayer , University of New Hampshire, (UNH) was invited to present on the
implications of the Law of the Sea (UNCLOS) Article 76, in particular what this means for Arctic
bathymetry requirements. He is head of the Center for Coastal Mapping and he said that any
potential claim for an extended margin had tremendous implications for the Arctic Ocean.
Mayer showed how much of the U.S. coast has been surveyed that can be used to establish a
potential claim around the U.S.; the least sampled region is off the Alaskan Arctic. His work
was to review all the regions where there was a potential for a U.S. claim (the West Coast was
excluded right away because of its narrow margin) and attempt to determine what surveys
will be necessary to conduct. He and his team found very little high-resolution bathymetric
data. Two high priorities are the East Coast and the ‘Donut Holes’ in the Bering Sea. He said
that the Commission had estimated that an estimated cost to use a submarine and icebreaker to
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adequately survey the Arctic (near the Chukchi Cap and off the northern coast of Alaska) would
be $12 million.

Along discussion was held among Chairman Newton, Commissioners Grebmeier and
Roderick, Executive Director Brass, and Mayer regarding the use of a nuclear submarine for the
surveys and the international arrangements (with Canada, Denmark and Norway) necessary

to conduct effective surveys in the North American Arctic. Commissioner Newton said that
Admiral Watkins and the Commission on Ocean Policy had been presented this issue and
hopefully they will have some influence. Brass mentioned that when he went to the UN last
November advising State on this topic, the White House had approved a statement that the
U.S. intends to accede to the LOS Treaty. Mayer said that there is funding in the 2003 budget for
LOS studies, so there appears to be continued interest in the Congress for the Treaty. Chairman
Newton stated that the Commission would continue to push for these surveys; he also said he
was pleased Peter Johnson and Steve Bigras were in attendance since they know of USARC’s
efforts to work with Canada (Dave Monoghan) so that submarine and icebreaker surveys can be
a cooperative venture.

Bathymetric Chart of the Arctic Ocean

Dr. Martin Jacobsson next presented his continuing work at UNH to create a new bathymetric
chart of the Arctic Ocean. The original intent of the project was to assemble and rationalize

all available bathymetric data north of 64 N for creating a coherent database (so as to create
better maps of the Arctic Ocean sea floor). Jacobsson showed the most recent maps from

the database...including a 1 by 1 minute grid. He said that he now has contours available so
that people can download contours as well as the actual maps. The web site for the Arctic
Bathymetric Chart has attracted some 600-1000 people per week. He also showed some of the
maps in 3-D that provide remarkable perspectives of the Arctic Ocean basin. Additional data to
be added will be that gathered during the Healy and Polarstern expedition to the Gackel Ridge
in summer 2001. He said that the continuing cruises of the Healy add significant tracks to the
database.

Canadian Polar Commission

Steve Bigras then briefed the Commission on the history and operation of its Canadian
counterpart.. He thanked USARC for inviting them to CRREL and he felt that two organizations
are working quite well together. He said that the Commission’s mission statement had been
changed from “advancing Polar knowledge to advocating and developing Polar knowledge.’
The CPC was established by an act of Parliament in 1991 with up to a 12-member board and

a staff to be located in Ottawa; the mandate was to monitor the state of Polar knowledge and
advise the government on the strengths, weaknesses and opportunities with respect to Polar
research in Canada. The CPC also attempts to enhance Canada’s international profile as a
circumpolar nation and it advises various departments and ministers on Polar issues. Today
the CPC has seven members with five from the North. The staff of six has offices in Ottawa and
he operates with a budget of $1 million Canadian (approx $ 600 K U.S.). He then turned the
presentation over to Dr. Peter Johnson, Chair of the CPC.

Johnson said that during the past two years he was pleased to see such close cooperation and
interaction between the two Commissions. He hoped this would continue as there were many
issues to deal with including ones related to the UNCLOS 76 surveys. It was important that the
CPC had knowledge of what is going on from a foreign affairs perspective. Johnson said that
there were several strategic objectives of the CPC including the dissemination of information

on both the Arctic and Antarctic, addressing the whole issue of where Canada sits within the
international Polar science community, and to place pressure on the Canadian government to
increase its commitment to Polar science. He said that during his 3.5 years on the CPC they have
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reorganized to put the CPC in a position as a national advisory body on Polar issues. The CPC has
increased its connections with aboriginal groups and the granting councils in Canada. They
have been mandated to maintain connections to International Arctic Science Committee (IASC)
and to Scientific Committee on Antarctic Research (SCAR), but they also taken a much greater
role with the Arctic Council and various UN processes.

Johnson said that the CPC was increasing the amount of material to get out in published form;
the CPC co-hosted the January 2002 conference on ‘On Thinning Ice.” They received permission
to host the Northern Research Forum in 2004 and have forwarded to several ministers plans
for a Canadian Antarctic research program. The CPC has established during the past 3 years
an information network that is now in a fairly robust format; they have created a report that
monitors the state of Canadian Polar knowledge using a set of indicators. He believes Canada
now has fairly close ties with Iceland, Norway and Finland with regard to Polar science, and
is increasingly close to the EU in terms of trying to promote Polar science activities between
the EU and Canada. The CPC finds itself increasingly submitting briefing notes to various
government officials on a host of Polar issues. One of the major issues the CPC is focusing on
is the maintenance of monitoring programs in the Canadian North, a critical issue related to
climate change. In summary, he said that there is more awareness of Polar science issues in
the Canadian government and other organizations and the CPC looks for increased funding
support.

Chairman Newton asked Johnson how many times the CPC meets and he responded that

four meetings are held with two in the North. Fate recommended contact with UA President
Hamilton and VP for Research Dorman. Brass mentioned that in the U.S. has the Interagency
Committee and Johnson responded that in Canada the Deputy Ministers had met on Polar
issues, but this system had not proved effective. Chairman Newton brought up the subject

of ‘Canada’s Ocean Strategy’ that did not include much on the Arctic or research. Johnson
responded that it was unfortunate that the document was issued by Fisheries and Oceans and
was really a discussion paper. Chairman Newton thanked Johnson for the overview and said he
was impressed by CPC’s publications and work attempting to evaluate Polar knowledge. Brass
said that he would be in contact with Johnson and Bigras to organize a future joint meeting.
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Chairman George Newton, USARC
Activities July 2002 to October 2002

Newton prepared paper for presentation to Arctic Technical Period at OCEANS
2002 meeting during the last week of October.

Worked with Dr. Brigham to complete and submit abstract of talk to be given at
AAAS (Arctic Sections) meeting at UAF on September 18.

Worked with Dr. Brass to prepare written testimony to the Commission on Ocean
Policy prior to the Anchorage hearing on August 21. Prepared an abbreviated
version of written text for oral delivery to the Commission.

Attended the Commission on Ocean Policy (COP) meeting on Federal Ocean
Research Facilities held at the COP offices in downtown Washington, D.C.

Met at USARC offices in Arlington, Virginia with Dr. Brass and Dr. Dennis
Conlon, ONR 3zzHL, and his assistant, Dr. Robin Meunch to discuss status of
plans fro the civilian science ice camp that is to follow the Navy FY-03 ice camp
in the spring of FY 03.

While at the University of Alaska Fairbanks on September 18, Newton met with
Dr. Craig Dorman, Vice-President for Research, University of Alaska, with Dr.
Brass and Dr. Brigham to discuss the preliminary report from the Commission
Ocean Policy and Alaska legislative resolution SJR44 concerning the preparation
of and Alaskan Economic Development research and development plan.

Newton attended a meeting hosted by the University of Virginia College of
Ocean Law and Policy on Capitol Hill (Rayburn Building) at which Admiral
James Watkins gave a talk on the mid-term findings of the Commission on Ocean
Policy.
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In attendance:

a) Commissioners and staff: Mr. George Newton, Chairman; Mrs. Mary Jane Fate,
Commissioner; Dr. John Hobbie, Commissioner; Dr. Jacqueline Grebmeier, Commissioner;
Mr. Jim Llewellyn, Commissioner; Mr. Jack Roderick, Commissioner; Mr. Mead Treadwell,
Commissioner; Dr. Garrett Brass, Executive Director; Dr. Lawson Brigham, Deputy Executive
Director; Mr. Lyle D. Perrigo, Alaska Officer; Mrs. Kay Brown, Administrative Officer; and

b) Others: Jonathan Berkson, US Coast Guard; Paul Bienhoff, John Hopkins University;
Commander Bodenstadt, US Coast Guard; Dr. Phillip Chen, National Institute of Health;
Dennis Conlin, Lee Cooper, University of Tennessee; Office of Naval Research (ONR); Renee
Crane, National Science Foundation (NSF); Dr. Sheldon Drobot, National Academy of Sciences
(NAS), Polar Research Board (NAS/PLB); Christine Elfring, NAS/PRB; Dr. Anna Kertula, NSF;
Dr. James Morison, University of Washington; Charles Myers, NSF; Thomas Pyle, NSF; Dr. Neil
Swanburg, NSF; Dr. Bill Woolf, Senator Murkowski’ s staff.

Reports and Discussion by Commissioners
After Chairman Newton made his report other commissioners commented on their activities
since the last meeting in Hanover NH.

Commissioner Hobbie discussed his contribution to the Arctic Climate Impact Assessment
(ACIA), a 19-chapter publication written by an international team of scientists. Hobbie is
working on a fresh water ecosystem chapter—20 to 30 pages of which can be seen on the Marine
Biological Labo