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I ntroduction

Recognizing the sengtivity of the Arctic to pollution by contaminants that are generated both in
the Arctic and at lower latitudes, and conscious of the degree to which the human population of the
Arctic is dependent on the hedlth of the region's ecosystems, in June 1991, in Rovaniemi, Finland, the
governments of the eight Arctic nations adopted the Arctic Environmental Protection Strategy (AEPS).
In this grategy, the Arctic nations committed themselves to international cooperation to ensure the
protection of the Arctic environment and its sustainable and equitable development, while protecting the
cultures of indigenous people.

Bdlieving that there should be more governmenta attention to Arctic issues, especidly inthe
area of sustainable development, in 1996 the eight Arctic governments created the Arctic Council. This
Council isto promote cooperation and coordination among the Arctic Sates; oversee and coordinate
the programs that were established under the earlier AEPS; oversee and coordinate a sustainable
development program; and disseminate information, encourage education and promote interest in
Arctic-related issues. The U.S. is chair of this Council for the period 1998-2000.

There are five working groups under the Arctic Council: Protection of the Arctic Marine
Environment (PAME); Conservation of Arctic Floraand Fauna (CAFF); Emergency Prevention,
Preparedness and Response (EPPR); Arctic Monitoring and Assessment Program (AMAP); and
Sugtainable Development (SD).

The principa purposes of AMAP are to document levels and trends of environmental
contaminants, assess the effects of contaminants on Arctic biota and ecosystems; anticipate adverse
biologicd, chemica and physical changesin Arctic ecosystems; and evauate potentid risks from
environmental contamination to Arctic residents and ecosystems and recommend actions required to
reduce such risks. AMAP is aso concerned with potentid impacts on the Arctic region of climate
change and increased ultraviolet radiation.

The first phase of AMAP (1991 - 98) concluded with the publication of a comprehensive
assessment of the effects on Arctic ecosystems of persistent organic pollutants, heavy metds,
radioactivity, acidification and Arctic haze, petroleum hydrocarbons, climate change, ozone depletion
and ultraviolet radiation. AMAP aso had a subgroup dealing with the subject of pollution and human
health. The AMAP working group presented a summary report entitled Arctic Pollution Issues: A



Sate of the Arctic Environment Report to Minigters of the Arctic nationsin 1997. Thetext of this
report is available on the web site http://mww.amap.no/ . The much larger and more technicd AMAP
Assessment Report: Arctic Pollution Issues was published in 1998. This document is available asa
CD-ROM.

The 12" meeting of the AMAP working group, Helsinki, December 7 - 9, 1998, marked the
effective beginning of the second phase of AMAP. During this phase, AMAP will not attempt to
produce another comprehensve assessment of effects of contaminants on the Arctic environment.
Instead, it will focus over the next five years on production of alimited number of assessment reports on
specific pollution issues that will be presented to Ministers and Senior Arctic Officids for their
consderation. At the Helsnki meeting atimetable for production of these reports was developed; but it
was also emphasized that, whenever possible, the timetable should be adjusted so that assessment
reports can be presented at other relevant internationa environmental fora. The U.S. came out of the
Helsinki meeting with responghbility for leading the development of assessment reports on Arctic
environmentd effects of climate change, ultraviolet radiation, and heavy metas. The U.S. will dso
participate in preparation of other assessment reports where it does not have the lead.

It should be recognized that AMAP and, indeed, al of the Arctic Council programs do not
operate in avacuum. Many Arctic problems are components of globa, hemispheric, regiond, nationa
or locd issues that are being addressed in other fora; and this fact must be taken into account in
ng the potentia impacts of contaminants on the Arctic region.

TheU.S. plan

The U.S. viewsits Nationa Implementation Plan as something of aloose leaf binder rather than
ahard bound volume. Thet is, the U.S. plan will be a changing one, with new programs and projects
being added as agenciesin locd, Sate and Federal governments together with private organizations
begin new projects, and with completed activities being dropped from the plan. In line with this
approach, the information presented here is a sdlection of some AMAP-related activities that agencies
plan to pursue over the next few years. Other relevant projects and programs will be added in
subsequent versions.

In the sections that follow, we describe a complementary set of science objectives being
addressed by U.S. federad and state agencies and local organizations. First, we describe two rather
broad federal agency programs, supported by the Nationa Science Foundation (NSF) and the National
Oceanic and Atmospheric Administration (NOAA), that support research on avariety of AMAP-
related topics. Then we say afew words about NOAA's new Arctic Research Office, which is acting as
coordinator of U.S. AMAP activities. Finally, we present detailed outlines of a number of projects that
fit under the headings of perastent organic pollutants and heavy metds, radioactivity, petroleum
hydrocarbons, climate change and ultraviolet radiation, human hedth, and multiple stressors.
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NSF's Ar ctic contaminant r esear ch

Undergtanding of contaminant behavior within the Arctic's amospheric, marine, terrestria and
estuarine systems requires an in-depth examination of complex, interdependent natural processes.
Quantification of these processes provides the foundation for development of a multi-faceted
perspective and predictive understanding that contributes to the knowledge base used by management
and policy decison makersin planning, development, pollution avoidance, remediation, and restoration
activities. Such understanding is fundamenta to appreciating and mitigating the impacts of contaminants
on human physica and socioeconomic systems.

The U.S. National Science Foundation (NSF) encourages and supports awide variety of
specia studies rlevant to contaminantsin the Arctic. These fundamenta research projects focus either
on aspects of individua systems or on fundamentd interrelationships among multiple sysems. They
range from microscopic to globa in scale and organization. A specialy developed 1999 Arctic initiative,
AContaminant Behavior and Impact in Northern Polar Regions, has recently awarded $4.0 million in
support of 13 two-year and three-year projects focused on awide variety of contaminants. NSF is
encouraging continued submission of proposals on contaminants, including heavy metas, radionuclides,
persistent organic pollutants, hydrocarbons and aerosols. For at least five years, the type of research
encouraged by thisinitiative will continue to be considered by NSF's Office of Polar Programs.

Non-exclusive examples of studies appropriate for consderation under NSF's Arctic
contaminant emphasis include fundamental research projects on:

trangport pathways, rates, processes and reservoirs of contaminants B from microscopic to global
scales B within amospheric, marine, terrestria, and estuarine systems,

impact on trangport of molecular-scale interactions involving microbes, inorganic and organic
compounds, and colloids,

influence of unique Arctic conditions (e.g., temperature and light) on the transformation and fete of
contaminants,

biomagnification of contaminants in marine and terrestria foodwebs and the dynamics of changein
contaminant concentrations,

effects of combined contaminants on biota;

influence of UV-B on contaminant behavior in aquetic systems,

development of novel chemica methods or sensors for determining contaminant levels under polar
conditions,

socioeconomic impacts of contaminants on marine and terrestria resources and their effects on
human communities;

risk perception and risk assessment for environmenta contaminants; and

role of traditiona knowledge in contaminant studies.



NOAA's Arctic Resear ch Initiative

In 1996, as part of an omnibus appropriation measure, the U.S. Congress appropriated $1.0
million to support an Arctic Research Initiative within the National Oceanic and Atmaospheric
Adminigtration (NOAA) during FY 1997. NOAA's Office of Oceanic and Atmospheric Research and
the Cooperative Indtitute for Arctic Research at the University of Alaska Fairbanks subsequently issued
ajoint announcement of opportunity inviting proposasin two principa aress. natura variability of the
Western Arctic/Bering Sea ecosystemn, and anthropogenic influences on the Western Arctic/Bering Sea
ecosystem. Fifty-seven proposals were received, and 15 of them received support: 6 under the heading
of Green Bdlt biology, 2 under air-ice-ocean interactions in the Bering Sea, 1 under boundary layer
processes, 4 under Arctic haze and UV flux, and 2 under contaminants. Progress reports on these
projects are available on the website http://www.cifar.uaf.edu.

The Arctic Research Initiative continued during FY 1998 and FY 1999 at a budget leve of
$1.65 million each year. Funded projects involved scientists from the University of Alaska Fairbanks,
other Alaskan universties, nine non-Alaskan universities; Russan, Canadian and Japanese indtitutions,
the Alaskan Department of Fish and Game; the Eskimo Walrus Commission; the Barrow Arctic
Science Committee; the North Slope Borough; and Dendi Nationa Park and Preserve. Six projects
were supported under the heading of Green Bdlt biology, 2 under air-ice-ocean interactions in the
Bering Sea, 3 for the previous two topics combined, 6 under Arctic haze and UV flux, 5 under
contaminants, and one under data management. Copies of areport entitled NOAA's Arctic Research
Initiative: The First Three Years are available from NOAA's Arctic Research Office.

In FY'1999, NSF transferred funds to NOAA for support of the International Arctic Research
Center (IARC) in collaboration with the Cooperative Ingtitute for Arctic Research (CIFAR) at the
University of Alaska Fairbanks. NOAA's Office of Oceanic and Atmospheric Research and the
University of Alaska Fairbanks agreed to combine those funds with the Arctic Research Initiative for
FY 2000 in ajoint announcement of opportunity. Awards totaling over $7 million were subsequently
awarded to anumber of U.S. and foreign ingtitutions to support 58 projects on globa climate change
and its effects on the Arctic, including detection; interactions and feedback modeling; paeoclimates,
Arctic haze, ozone and UV; contaminants; and impacts and consequences on biota/ecosystems.

Coordination

On October 1, 1999, NOAA created an Arctic Research Office (ARO) within its Office of
Oceanic and Atmospheric Research. ARO provides afoca point for NOAA's activitiesin the Arctic,
Bering Sea, and North Pecific regions. ARO manages the Arctic Research Initiative and other funds
alocated to it, supporting both interna and extramura research activities. ARO participatesin U.S.
interagency foraand in internationd activities related to the Arctic and adjacent regions. In particular,
ARO represents NOAA on the Interagency Arctic Research Policy Committee, leads U.S. involvement
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in the Arctic Monitoring and Assessment Program (AMAP) under the Arctic Council, and promotes
coordination of AMAP with other working groups of the Council. ARO provides a technicd foca point
for the Cooperative Ingtitute for Arctic Research at the University of Alaska Fairbanks. ARO prepares
or coordinates NOAA budget initiatives relating to the Arctic and adjacent regions.

Asthe leader of U.S. participation in AMAP, ARO will maintain regular communication with
the AMAP Secretariat in Odo; communicate frequently about AMAP-related programs with involved
federd, Sate and locd U.S. agencies; represent the U.S. government at international AMAP mestings,
interface with the U.S. Department of State on activities of the Arctic Council; and take responsibility
for coordinating the next assessment of the impacts of climate change, increased ultraviolet radiation,
and persstent organic pollutants on the Arctic. ARO plansto establish aU.S. AMAP website.



PERSISTENT ORGANIC POLLUTANTSAND HEAVY METALS

The AMAP Assessment Report documents gapsin our understanding of contaminant inputs,
their trangport processes, and food web interactions. For example, detailed long-term monitoring data
on concentrations of toxic contaminants in biota.and habitats of the Alaskan Arctic are lacking. Although
marine food webs are poorly understood, biomagnification of contaminants viafood webs is an area of
mgor concern. The AMAP report recommended the following priorities for POPsin the next phase of
AMAP: (1) monitoring spatid distribution, contaminant levels and biologicd effectsin Arctic species
that have body burdens of POPs at or above levels of concern; (2) improving our understanding of the
adverse effects of POPs on human populations, especidly on child development; and (3) filling data
gaps, specificdly from U.S. and Russian Sites.

A number of researchers have begun to address recommendations of the AMAP reports. A
project on the Investigation of Heavy Metal and Organochlorine Concentrationsin Polar Bears
(Ursus maritimus) Tissues collected in Alaska isfilling data gaps for this speciesin the U.S. Arctic.
The polar bear is a potentia indicator species of the Arctic ecosystern and is one of the species
recommended to be monitored under AMAP. Comparison of POP and metal levelsin polar bears with
contaminant levels in other populations will provide an indirect measure of the hedlth of polar bears and
their habitat within Alaska. Alaska Natives are concerned about contamingtion levelsin the marine
animasthey eat. Data from this study will be useful in epidemiologica studies to assess the potentia
risks from contaminants for subsstence consumers.

For researchers to be able to address questions of spatia distribution and levels of contaminants
in Arctic pecies, it is necessary to have ardliable source of good-quality samples, such as those
collected through the Alaska Marine Mammal Tissue Archiva Project AMMTAP). AMMTAP
maintains a specimen bank of samplesthat can be analyzed in the future as new and better techniques
for chemica andlyss are developed and when new contaminants appear in the environment. Half of
each sample in the Nationa Biomonitoring Specimen Bank (NBSB) is archived for long-term storage
and future andysis, and the other half is available for immediate anadysis. The NBSB aso maintains al
the data and information associated with the samples, e.g. results of anadyses and measurements of the
animals from which the samples were taken.

In order to protect Arctic ecosystems and indigenous populations from the adverse effects of
POPs, a project titled Multilateral Cooperative Pilot Project for Phase-out of PCB Use, and
Environmentally Safe Management of PCB-containing Wastes in the Russian Federation isbeng
conducted under the auspices of the Arctic Council and AMAP. This study is addressing the problem of
PCB production, use and storage in the Arctic and near-Arctic regions of Russa. These sourcesin
Russia are thought to be a particular threet to the Arctic environment and ecosystems, as outlined in the
1998 AMAP Assessment Report.



I nvestigation of Heavy M etal and Or ganochlorine Concentrationsin Polar Bear (Ursus

maritimus) Tissues Collected in Alaska

Principa Investigators

Thomas Evans

U.S. Fish and Wildlife Service
Marine Mamma's Management
1011 E. Tudor Road
Anchorage, Alaska 99503

Participating locd, state and federa agencies

U.S. Fish and Wildlife Service
Marine Mammas Management
1011 E. Tudor Road
Anchorage, Alaska 99503

U.S. Fish and Wildlife Service
Patuxent Wildlife Research Fecility
Patuxent Andytical Control Facility
12011 Beech Forest Road

Laurel, Maryland 20708-4041

Nationd Marine Fisheries Sarvice

Todd OHaraD.V.M., Ph.D.
North Slope Borough

Depatment of Wildlife Management

P. O. Box 69
Barrow, Alaska 99723

U.S. Fish and Wildlife Service

Divison of Environmentad Contaminants

1011 E. Tudor Road
Anchorage, Alaska 99503

Nationa Fish and Wildlife Foundation
Conservation Program

1120 Connecticut Avenue

Suite 900

Washington, DC 20036

British Petroleum, Alaska, Inc.

Nationa Ingtitute of Standards and Technology P. O. Box 196612

217 Ft. Johnson Rd.
Charleston, S.C. 29412

North Slope Borough

Department of Wildlife Management
P.O. Box 69

Barrow, Alaska 99723

GoagObjectives

Anchorage, Alaska 99519-6612

Alaska Nanuug Commission
P. O. Box 946
Nome, Alaska 99762

Determine concentrations of metalsin liver, kidney, and muscle tissues of polar bears harvested in
northern and northwestern Alaska. Levels of methyl mercury in muscle tissues will aso be andyzed.

Determine concentrations of organochlorine pesticides and PCBs in fat tissues from polar bears
harvested in northern and northwestern Alaska



Determine if meta or organochlorine concentrations in polar bear tissues differ between
geographical areas or population stocks within Alaska and compare these levels with other Arctic
populations.

Establish basdline levels of meta and organochlorine contamination of polar bearsin Alaska.
Monitor polar bear tissues to determine trends in contaminant levels. Develop and maintain a
contaminant database for polar bear tissuesin Alaska.

Description of Project

The increase in a@mospheric contamination within the Arctic and sub-Arctic through long-range
transport from lower latitudes has raised concerns about the potentia effects of metals and
organochlorine contamination on marine mammal and human populations. Although the mgor use of
organochlorines occurs in the industria centers at more southern latitudes, they are transported to the
Arctic viarivers, ar and ocean currents. The Arctic ecosystem is particularly senstive to environmenta
contamination due to the dow rate of breakdown of organochlorines and the presence of long-lived
organisms with low rates of reproduction and high lipid levels. Due to the lipophilic nature of
organochlorines, the highest levels are usudly found in the blubber and fat of animas a the top of the
food chain such as polar bears (Ursus maritimus). Polychlorinated biphenyls (PCBs) were Six to
fifteen times greater in polar bear fat tissues than fat tissue from ringed sedls (Phoca hispida) collected
near Barrow Strait near Resolute, NWT. The most abundant organochlorines found in polar bears are
PCB's and chlordane compounds. Recent studies in the Canadian Arctic and the Svalbard area,
Norway, have documented regiona differencesin the levels of organochlorines such as DDT, PCBs,
dieldrin, chlordane-related compounds, toxaphene, and chlorobenzenes in polar bear, ringed sedl, and
Arctic cod (Boreogadus saida). Although PCBs have not been linked to reproductive failures in polar
bears, this has been documented for other marine mammals including ringed sedls. The ability to identify
more organochlorine compounds has been augmented by recent advances in gas chromatography-mass
spectrometry techniques.

Although devated metal and organochlorine concentrations have been documented in Canadian
polar bear populations, rdatively little information is available for populationsin Alaska. Prior to the
major oil and gas development on the North Slope (ca 1976), metal and organochlorine concentrations
polar bears were documented. However, when compared to Canada and Norway, there is relatively
little recent information on metal and organochlorine levelsin polar bears from Alaska. Data are needed
to assess the environmenta impact of recent and planned indudtrid activitiesin the Arctic, and the long-
range trangport of contaminants from remote sources.

Polar bears are widdly distributed throughout the Arctic and sub-Arctic region and range over

large areas in search for food. Data collected through satellite telemetry indicates that there are at least
two polar bear population stocksin Alaska, one in the southern Beaufort Sea and the other in the
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Chukchi/Bering sess. An area of overlap occurs from Point Barrow to Point Hope. Seasonal
movements are closay associated with movements of the seaice, which in turn influences the
distribution and concentration of their primary prey, ringed and bearded sedls (Erignathus bar batus).
Polar bears move south with the ice in the fall and winter and move north as the pack ice mdtsin the
Soring and summer.

The Arctic food web is smple and fragile. In the spring, eponic agae blooms on the underside
of the searice in the Beaufort, Chukchi, and Bering seas. The eponic ageae are eaten by zooplankton,
which are esten by fish, mostly Arctic cod. Polar bears feed primarily on ringed sedls, which in turn feed
on Arctic cod and large amphipods. Polar bears often eat only sedl blubber, where the highest
concentrations of organochlorines are found.

Polar bears are idedlly suited for monitoring the level and distribution of metal and
organochlorine levelsin the Arctic ecosystem because of their position at the top of the Arctic marine
food chain, rdatively smple food web, and their wide distribution. Differences in the origin and
movements of currents, rates of atmospheric or geologica deposition of metals and organochlorines,
and differences in the feeding ecology of polar bears between the Beaufort and the Chukchi/Bering seas
may affect metal and organochlorine concentrations found in the two stocks. For example, polar bears
in the Chukchi/Bering seas feed more heavily on Pecific warus (Odobenus rosmar us diver gens)
carcasses and bearded sedls. Previous information indicated that mercury concentrationsin liver tissues
were seven times greater in polar bears from the Southern Beaufort Sea Population than polar bears
from the Chukchi/Bering seas population. Current data from adult mae polar bears, eight from the
Southern Beaufort Sea and seven from the Chukchi/Bering Sea, suggests that the mercury in liver tissues
are gpproximately two times higher in the Southern Beaufort Sea population compared to the
Chukchi/Bering seas population.

Hunting and utilizing marine mammals remains an important part of the Alaska Native
subsistence lifestyle. Under the Marine Mammal Protection Act of 1972 (MMPA), Alaska Natives are
exempt from the generd moratorium on taking of marine mammals, which they hunt for food. PCB
levelsin breast milk from the Inuit in northern Quebec were approximately three times greeter than
levelsin breast milk from Caucasian women in southern Quebec. Alaska Natives are concerned about
contamination levels in the marine mammals they eat, primarily ringed, spotted (Phoca largha), and
bearded sedls, Pacific walrus, bowhead whales (Balaena mysticetus), and polar bears. The data from
this study will dso be useful in epidemiologica studies to assess the potentia risks from contaminants for
the primary consumers and assst FWS in protecting subs stence use of this speciesin Alaska

Progress to Date

Ninety six adult males have been taken in the past three years during the subsistence harvest
with 63 harvested from the Chukchi/Bering Sea population and the remaining 33 from the Southern
Beaufort Sea population. Despite the total number of adult maes harvested, acquisition of polar bear
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specimens from Native hunters asssting in this study has remained relatively consstent at eight bears per
year. Twenty-four adult mae polar bears have been sampled during the past three years. The number of
adult maes taken in any one harvest season is dependent upon four main factors: ice conditions,
availability of adult mae polar bears to hunters, hunter selectivity, and hunter participation. The fal
movement of the pack ice to the Alaskan coast has been delayed due to warmer than normal ocean
temperatures during the past three years. Due to the dow acquigtion of samples, the project will have to
be extended for at least two more years.

To date, the investigators have the results for organochlorine analyses from 24 adult maes, eight
from the Beaufort Sea population and 16 from the Chukchi/Bering seas population. Levels of total
polychlorinated biphenyls (S-PCBs ppm wet weight) averaged 2.41 ppm (n=24, range 0.90-5.06 ppm)
were not high relative to levels found in Hudson Bay, Canada, and Svabard, Norway, two areas which
have some of the highest documented levels of PCBsin polar bears. The highest levels of S-PCB were
found in one subadult from Point Lay (7.75 ppm) and three adult males from Barrow and Savoonga
(5.06 ppm, 5.01 ppm, 5.05 ppm). Six congeners 99, 153, 138, 180, 170, and 194 constituted
approximately 87% of the S-PCB in the sample.

Mean levels of total hexachlorocyclohexanes (S-HCH ppm wet weight) for the 16 bears
recently analyzed was 0.87, which is smilar to the high levels reported for the Chukchi and Bering Seas
by Norstrom et d. (1996). BetarHCH, the most persistent HCH isomer, constituted about 92% of the
sum HCHs Thelevelsof S-HCH in the Chukchi and Bering Sea polar bears are among the highest
reported within the Arctic region. Suspected sources are from Asa, carried north via the Japanese
current, and from Russian rivers to the north.

Investigators examined 19 trace dements in the muscle, livers, and kidneys of 16 adult male
polar bears taken in northern and western Alaska. Only nine samples were used to caculate the average
methyl mercury levels because some of the mercury levelsin the muscle samples were below the
detection limit. The methyl mercury/mercury rationsin the muscle tissues averaged 57%. Severd
elements (Al, As, B, Ba, Be, Mo, Pb) were near the detection limit in dl tissues. Preliminary results
(n=16) indicate that Hg levelsin Alaska polar bear livers (both population stocks combined) are lower
than those reported for western Canadain 1986 and levels of Cd and Cu are somewhat higher.

Connection to International AMAP Activities and Priorities

Polar bear is apotentid indicator species of the Arctic ecosystemn, and it is one of the species
identified to be monitored under the Arctic Monitoring and Assessment Programme (AMAP). AMAP
Isan internationa effort to assess the health and ecological risks to the Arctic region associated with
contamination from radioactive waste, persstent organics, and other contaminants. Under the 1973
International Agreement on the Conservation of Polar Bear, sgned by Canada, Norway, Denmark
(Greenland), Russia, and the United States, each nation has the responsibility to protect polar bears and
their habitat. Comparison of metal and organochlorine levelsin polar bears with contaminant levelsin
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other populations will provide an indirect measure of the hedlth of polar bears and their habitat within
Alaska. The lack of information concerning contaminantsin Arctic Alaskalis particularly evident when
compared to work in Canada and Norway.

Resources

The Divison of Environmentd Contaminants of the U.S. Fish and Wildlife Service (FWS) has
contributed a mgority of funds to date. British Petroleum contributed $15,000 for this study and these
funds were matched by $15,000 from the Nationd Fish and Wildlife Foundation. FWS has coordinated
with the Alaska Nanuug Commission and received in-kind support from the North Siope Borough on
the collection of samples for contaminant andysis. The Marine Mammals Management Office has
contributed significantly to this project by providing funds for travel and sdary for the principa
investigator. The metal and organochlorine analyses have been contracted with labs associated with the
Patuxent Research Lab. In addition, analysis for organochlorines is being contracted through Dr. Ross
Norstrom, Canadian Wildlife Service. The reason for using the Canadian Lab is so that our results are
directly comparable with the work done in Canada. Our specimens are dso being used to compare
results between different labs as part of an effort to improve quality assurance and quality control of
specimen analyses a participating laboratories.

Opportunities for Others to Participate in the Project

FWS s open to developing partnerships with Native corporations and organizations (Arctic
Slope Regiona Corporation, North Slope Borough), petroleum companies active on the North Slope
(BP, Phillips Petroleum), Alaska Department of Fish and Game, Alaska Department of Hedlth, and
other Federa Agencies (Minerds Management Service, Environmenta Protection Agency). Within
FWS we have submitted proposas to the Divison of Environmenta Contaminants, Chalenge Cost
Share Program, and the Bering Sea Ecosystem Team. Contacts have been made with the British
Petroleum, Alaska, Inc., ARCO, Alaska, Inc., North Slope Borough Native Corporation, Alaska
Nanuug Commisson, Coastd Marine Inditute, and the Environmental Protection Agency. Although
positive feedback has been indicated from everyone who has reviewed or been made aware of this
project, the only non-federa funds received to date have been from British Petroleum. When and if
Russiaresumes polar bear hunting, it would be useful to analyze samples collected in Russia from the
Chukchi/Bering sea popultion.
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Alaska Marine Mammal Tissue Archival Project (AMMTAP)

This project, which began in 1987 with Minerds Management Service (MMYS) funding, under the
Outer Continental Shelf Environmenta Assessment Program, is now conducted jointly by USGY
Alaska Biologica Science Center, NOAA/Nationd Marine Fisheries Service/Office of Protected
Resources, and the National Ingtitute of Standards and Technology.

The purpose of the project isto collect tissue samples from Alaskan marine mammals and to Sore
these samples under the best conditions so that they can be analyzed in the future for environmental
contaminants. A developing related project for 1999 is the Seabird Tissue Archiva and Monitoring
Project (STAMP) which will mirror the AMMTAP in purpose and procedure. Stamp is a partnership
of USGS, NIST, and the U.S. Fish and Wildlife Service,

Specimens Archived to date:
Species Locetion (years)
N. fur sedls St Paul 1dand (87, 90, 97)
Ringed sedls Barrow (88, 91, 94-99)
Nome (89, 91, 93-99)
Bearded sedls Barrow (89,96)
Nome (89, 93, 94, 98-99)
Harbor sedls Prince William Sound (90, 94)

Cook Inlet (94,97)

Aleutian Idands (96-97)
Spotted sedls Nome (91, 96)
Steler sealions Cook Inlet (90)

Aleutian/Pribilof 1dands (97)

Wadrus Nome & S. Lawrence Idand (93-99)
Round Idand (96, 98)
Beluges Point Hope (89,97)

Point Lay (90, 96,99)
Cook Inlet (92, 94-96, 98)

Nome (96-96)
Bowheads Barrow (92-94, 96-97)
Polar bears Barrow (96-99)
Seabird Eggs Cape Lisburne (98)

St. George Idand(98-99)
Barren Idand (98-99)

St. Lazeria (98-99)
Diomede Idands (99)
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Tissues collected for archival are primarily liver, fat (blubber), and kidney. Blood, muscle, and other
tissue types, as well as bile, are sometimes collected for specid purposes. Teeth and claws are collected
for age determinations and additiond tissue samples are collected for histopathology. Currently only
eggs are collected under STAMP.

Sampling procedur es are sandard for each species. Tissue samples are only collected from freshly
killed animals taken by subsistence hunters, animals accidentally caught in fishing nets, or animals that
grand dive (e.g., Cook Inlet beluga whales). One 300-g sample of each tissue-type (liver, fat, kidney,
and sometimes muscle) is taken from each anima. This amounts to a piece of tissue ~ 5 incheslong by 3
inchesin diameter.

Only procedures designed for this project are used to collect samples; these procedures are presented
intwo NIST publications: NBSIR 88-370 (1988) and NISTIR 4529 (1991). The steps used to take
the samples are carefully recorded from the moment the animals expire until the samples reach the
specimen bank. Only equipment specifically designed for this project is used in sampling (e.g., titanium
and Teflon tools, Teflon sample containers, specia gloves, etc.). Samples are frozen as soon as possible
in liquid nitrogen and shipped to the Nationa Biomonitoring Specimen Bank.

M easur ements ar e made of the levels of hexachlorabenzene, dieldrin, mirex, toxaphene, tota PCBs
with selected congeners, and chlordanes. Also the metals mercury, cadmium, arsenic, lead, selenium
and Siver.

The National Biomonitoring Specimen Bank (NBSB) islocated a NIST, Gaithersburg, Maryland.
In 1997, marine samples archived in this specimen bank were moved to a NIST satdllite specimen bank
facility in Charleston, South Carolina

The specimen bank maintains collections of environmental samples that can be andlyzed in the future as
new and better techniques for chemica analyss are developed, and if and when new environmental
contaminants appear in the environment. Half of each samplein the NBSB is archived for long-term
gorage and future andyss. The other hdf isavailable for immediate andyss. The NBSB dso maintains
al the data and information associated with these samples (e.g., results of analyses, measurements of the
animas from which the samples were taken, etc.)

The sample archiva procedures insure stability during long-term storage. Samples are stored in the
NBSB at 150 °C (-238 °F). Thislow temperature is required to minimize sample changes during
storage.

Organizations collaborating with AMMTAP are: North Sope Borough Department of Wildlife
Management (Barrow), Natural Resources Department of Kawerak, Inc. (Nome), NOAA National
Marine Fisheries Service (Anchorage), Fish and Wildlife Service, Marine Mammals Management
(Anchorage).
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AMMT AP coor dinates with and has provided information on contaminants in marine mammals to
many organizations, including: the North Sope Borough Department of Wildlife Management, the North
Sope Borough Fish and Game Management Committee, the Alaska Eskimo Whaling Commission, the
Kawerak Natura Resources Department, the Alaska Beluga Whae Commiittee, the Cook Inlet Marine
Mamma Council, RurALCAP, the Eskimo Walrus Commission, the Alaska Department of Fish and
Game, and the Alaska Department of Hedlth and Socid Services. AMMTARP has also worked with the
North Sope Department of Wildlife Management (Dr. Todd O'Hara) and the Alaska Department of
Hedth and Socid Services (Dr. Grace Egeland) in specia investigations of subsistence foods and
human hedth.

Analyses of the marine mammal tissues for contaminants are not conducted by AMMTAP on a
large scale because only smadl amounts of funding are available; therefore, the limited money requires
that samples be prioritized early in the funding cycle. In order to expand the possibility of analyses, the
project actively seeks additiona funding as well as other researchers with their own funding who are
interested in andlyzing the banked samples. If samples are provided to outsde investigators, the
researchers are required to provide the results to the AMMTARP in atimely manner and to those local
parties and appropriate agencies who have aneed for the results. The researchers are aso required to
participate in aNIST quality assurance program in order to insure that the results are accurate and that
their quaity can be documented and verified.

So far, most of the andlyses for pesticides, PCBs, and trace elements (including potentialy toxic heavy
metals) have been conducted on beluga whales (Point Lay, Point Hope, and Point Lay), bowhead
whales (Barrow), and ringed seals (Nome). The results have been provided in both technica reports,
scientific journa articles, and specia summary reports for local organizations.

Reportsresulting from this project include annua reports to the sponsor, government agency
technicd reports, an article for the generd public, special summary reports for loca organizations, and
scientific journd articles.

For additional information:

USGSBRD NOAA/Nationa Marine Fisheries Service
Geoff York Dr. TeresaK. Rowles
USGS-BRD, Alaska Science Center Nationd Marine Fisheries Service
1011 East Tudor Road 1315 East-West Highway, SSMC-3
Anchorage, AK 99503-6199 Silver Spring, MD 20910
Telephone: (907) 786-3928 Telephone: (301) 713 - 2322

NIST

Dr. Paul R. Becker
NIST Charleston Laboratory
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219 Fort Johnson Road
Charleston, SC 29412-9110
Telephone: (843) 762-8503
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Multilateral Cooper ative Pilot Project for Phase-out of PCB Use, and Environmentally Safe
M anagement of PCB-containing Wastes in the Russian Feder ation

Principa Investigator

Robert S. Dyer

U.S. Environmenta Protection Agency
Office of Internationa Activities (2660R)
401 M St., SW

Washington, DC 20460

202-564-6113

GoagObjectives

The objective of this project is to protect the Arctic ecosystems and indigenous popul ations,
including Native Alaskans, by asssting the Russian Federation to (1) cease the use of polychlorinated
biphenyls (PCBs); (2) develop and construct/retrofit facilities for production of PCB subgtitutes; (3)
decommission PCB facilities and provide safe disposa of PCBs and PCB-contaminated equipment and
materid; and (4) remediate PCB dites that have the greatest potentia to impact the Arctic.

Description of Project

The project is divided into three phases. Phase | involves estimation of the source term including
production facilities, amounts of PCB inventoriesin storage, and estimated annua environmental
releases from PCB production, destruction and storage facilities. The Phase | sudy has a specid focus
on those activities that have the highest potential impacts on the Arctic environment. Phase Il involves a
feasbility study for gpplication of existing dternatives for PCBs, or improved practices, on an individua
industria sector/source term basis, againgt the inventory developed under Phase |. Phase |1 evauates
the benefits and problems associated with converson/retrofits. Again, with specid emphasis on the
Arctic environment, Phase Il dso includes sdlection of sitesfor congtruction/retrofit of a prototype
facility for production and use of PCB subgtitutes, sdlection/development of environmentally sound
technologies for destruction of PCB-containing liquids, containers, and equipment; and identification of
technologies for rehabilitation of PCB-contaminated aress. Phase I11 involves the selection of an actua
pilot/demonstration project, or projects, for implementation, including demonstration projects of
production and use of PCB substitutes, destruction of PCB-containing liquids, containers, and
equipment, and rehabilitation of PCB-contaminated aress.

Progressto Date

The firgt phase of the project was officidly endorsed by the Arctic states (Canada, Denmark,
Finland, Iceland, Norway, Sweden, Russia and the United States) in the Igaluit Declaration at the first
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Arctic Council minigteria meeting in Igduit, Northwest Territories, Canada, in September 1998. The
Phase | report will be presented at the Arctic Council Ministeria meeting in October 2000.

Connection to International AMAP Activities and Priorities

Phase | of the project is being conducting under the auspices of the Arctic Council and the
Arctic Monitoring and Assessment Program (AMAP) to address the problem of PCB production, use,
destruction and storage in the Arctic and near-Arctic regions of the Russian Federation. These sources
in Russaare thought to be a particular thregt to the Arctic environment and ecosystems, as outlined in
the 1998 AMAP publication, AMAP Assessment Report: Arctic Pollution Issues. It is expected that
thismultilateral project will further encourage the Russian Federation to become a party to the
Convention on Long-Range Transboundary Air Pollution (LRTAP) Protocol on Persstent Organic
Pollutants (POPs).

Resources

The U.S. has contributed funds for the Phase | effort, as have al the other Arctic nations,
except Russia (which is providing in-kind contributions). The U.S. and other Arctic nations are dso
contributing technica expertise, in addition to their funding commitments.

Upcoming Events

A PCB Steering Group meeting is planned for June 2000 to discuss the find report for Phase |
and the commencement of Phase I1.
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Assessment of Atmospheric Mercury Transport and Deposition to the Arctic

Principa |nvestigators

Ray Hosker, NOAA
Air Resources Laboratory

Steve Brooks, NOAA
Air Resources Laboratory

Atmospheric Turbulence & Diffuson Divison  Atmospheric Turbulence & Diffuson Div.

456 South lllinois Avenue
P.O. Box 2008

Oak Ridge, TN 37831-6038
hosker @atdd.noaa.gov
(865) 576-1248

Matthew Landis

U.S. Environmenta Protection Agency
National Exposure Research Laboratory
USEPA Mailroom, MD-46

Research Triangle Park, NC 27711
landis.matthew@epa.gov

(919) 541-4841

Co-Principa Investigator

Steve Lindberg, Department of Energy
Environmenta Sciences Divison

Oak Ridge National Laboratory

P.O. Box 2008

Oak Ridge, TN 37831-6038

di@ornl.gov
(423) 574-7857

EPA Project Officer

Mailyn Engle

U.S. Environmenta Protection Agency
1300 Pennsylvania Avenue
Washington, DC 20460

engle marilyn@epa.gov

(202) 564-6472

456 |llinois Avenue
P. O. Box 2008

Oak Ridge, TN 37831-6038
brooks@atdd.noaa.gov

(865) 576-9148

Robert K. Stevens
U.S. Environmenta Protection Agency

Nationa Exposure Research Laboratory

USEPA Mailroom, MD-46

Research Triangle Park, NC 27711
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Goalsobjectives

The purpose of thisinitiative isto investigate the geographica extent of a phenomenon termed
the Arctic Sunrise where atmospheric mercury levels have been shown to drop drasticaly during the
Arctic Spring when the sun rises.

This project amsto close what has to date been a gap in mercury measurements by providing
mercury speciation and accompanying trace metal deposition rates. Together with back-trgjectory
modeling and source apportionment analyss, sources and source regions of atmospheric mercury can
be identified. With development of a recent state-of-the-art technology for taking such measurements,
such andys's can distinguish reective forms of mercury from eemental mercury and, in conjunction with
models, determine local versus regiona trangport impacts.

The Arctic is especidly vulnerable to incursons of air pollutants. It is relaively prigtine, and low
levels of pollution can therefore have grave consequences. Atmospheric mercury isinjected into the
atmosphere by numerous natural and industrial processes. Once emitted, it is dispersed widedly through
thearr asit is transported downwind and is eventualy deposited to surfaces. We now redize that
mercury exigtsin ar in two important forms, eemental mercury vapor (HgP), and reactive gaseous
mercury (RGM or Hg?"), the combination of which (including trace organic species) is termed total
gaseous mercury (TGM). RGM may comprise ~2-5% of TGM, but isimportant because of its
reectivity, and may dominate its deposition flux to surfaces (Lindberg and Stratton 1998).

Description of Project

This project isthe first to make peciated mercury messurementsin the U.S. Arctic. In
particular, investigators will obtain data which, in conjunction with back-trgectory modeing and
principal component analys's, will help determine the potentia for long-range transport of mercury a
that location. Additiondly, they will have datato help us understand the processes associated with the
Arctic Sunrise phenomenon which is now known to occur in Arctic Alaska as well as in the Canadian
Arctic.

Thisis a cooperdtive effort between the U.S. Environmenta Protection Agency, NOAA, and
the Department of Energy's (DOE's) Oak Ridge Nationd Laboratory (ORNL). The project has
established an aimaospheric mercury monitoring sitein the U.S. Arctic at Barrow, Alaska. The Steis
supported by the Observatory Operations Group of NOAA's Climate Monitoring and Diagnogtics
Laboratory.

The Observatory Operations group operates staffed atmospheric basgline observatories a
Barrow, Alaska, Mauna Loa, Hawali; Samoa; and the South Pole from which numerousin Stu and
remote atmospheric and solar measurements are conducted, such as measurements of greenhouse
gases, aerosols, 0zone, ozone-depleting gases and solar and terrestrid radiation. Only at the Barrow
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Ste are amospheric mercury measurements made. The overdl scientific programs and adminigtrative
functions of the four observatories are handled from Boulder, Colorado, with on-Site station chiefs
caring for day-to-day station activities. The meteorologica data from each observatory is monitored,
processed and put on the Internet on adaily basis by the Observatory Observations Group.

- Barrow station details can be obtained at http://netsrvl.cmdl.noaa.gov/obop/brw/index.html.
- Barrow isentropic plots are available at http://netsrv1.cmdl.noaa.gov/ozwv/trai/plots/brw.html

NOAA and EPA investigators are conducting atmaospheric mercury measurements of speciated
gaseous mercury (eemental mercury and RGM) using continuous mercury andys s ingrumentation. A
Tekran7 Modd 2537A Ambient Mercury Vapor Andyzer measures elementa mercury in air using
Cold Vapour Atomic Fluorescence Spectrophotometry (CVAFS). RGM is measured using a Tekran7
Modd 1130 Mercury Speciation Unit. The 1130 speciation unit incorporates a KCl coated annular
denuder to quantitatively remove RGM from the sampled air stream. The denuder is periodicaly
thermally desorbed to convert the captured RGM to demental mercury that is subsequently quantified
by the Model 2537A Mercury Vapor Anayzer.

Although the mgority of amospheric mercury is present in dementd form, differentiation is
important due to the greeter local impact of reactive forms. RGM has much higher wet and dry
deposition rates than does dementa mercury. Speciation is of particular interest in the Arctic dueto the
observed depletion of dementa mercury from the atmaosphere during the Arctic Sunrise. Measurements
of RGM may help eucidate the transformation processes leading to this depletion.

In addition, atmospheric trace metals are being andyzed at Barrow.

Progressto Date

The continuous mercury analyzer has been operating at Barrow since September 1998. With
this instrument, the Arctic Sunrise phenomenon has been confirmed a Barrow. The RGM andyzer has
been operating at Barrow since September 1999. Modeling efforts are underway and include input from
both EPA and NOAA.

Connection to International AMAP Activities and Priorities

The State of the Arctic Environment Report (1997) noted that mercury is an important pollutant
in the Arctic posng athresat to the hedlth of indigenous peoples by bicaccumulating in the fish and
mammals they eat. The U.S. has dso recognized the importance of mercury and is developing avariety
of strategiesto reduce mercury emissons.
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Resources

EPA provided about $100K to DOE and NOAA for the RGM measurements and modeling.
NOAA provided about $100K for purchase of the continuous mercury andyzer and for the modeling
work.

References

Lindberg, S. E. and W. J. Stratton. 1998. Atmospheric mercury speciation: Concentrations and behavior
of reactive gaseous mercury in ambient air. Envir. Sci. & Technol. 32:49-57.

Arctic Monitoring and Assessment Program. 1997. Arctic Pollution Issues. A State of the Arctic
Environment Report. Odo.
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RADIOACTIVITY

JCCEM Contaminant Transport Studies

Principa |nvestigators

Michadl G. Foley, CharlesR. Cole, Karin A. Hoover
Pecific Northwest Nationa Laboratory

PO Box 999

Richland, WA 99352

Participating Agencies

U.S. Department of Energy (EM-50) and Ministry of Atomic Energy of the Russian Federation under
the bilatera agreement Joint Coordinating Committee for Environmental Management (JCCEM)

GoagObjectives

Establish unequivocaly the higtoric field relations, hydrogeologic framework, and migration of
radioactive contaminant plumes of the West Siberian Basin from past and ongoing releases of
contaminants related to nuclear and hazardous waste disposal operations a the Mayak, Tomsk, and
Krasnoyarsk sites to better understand and model contaminant migration at the field sceinthe U.S.
and to identify cooperative programs for the mutual benefit of the Environmental Restoration and Waste
Management Branch of the U. S. Department of Energy (DOE) and the Former Soviet Union.

Description of Program

The Former Soviet Union (FSU) has an extensive nuclear power program with numerous
Supporting waste management activities that currently involve ad hoc storage of low- and
intermediate-level wastes by shallow-land burid and in surface-water impoundments, and storage of
high-level wastes. Radioactive releases from Mayak, Tomsk, and Krasnoyarsk related to commercia
and defense nuclear activities are probably the largest in the world, aggregeting over 2 billion curiesin
current activity. These releases of radioactivity and other hazardous wastes at these Sites have resulted
in what might be considered as "large-scale long-term experiments.” These sites have been monitored
over relaively long periods of time and are well known to FSU scientists who have been collecting data
and modeling the migration of these contaminants.

The same radionuclides and radionuclide mixtures are of concern at contaminated DOE and
MINATOM nuclear production Sites. Spetia variability of properties can Sgnificantly affect the mobility
of radionuclide-organic complexes, as shown in smaler scale laboratory experiments, and by laboratory
and field scale chemical manipulation experiments. For credible application of predictive contaminant-
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transport models to contaminated Sites, the mechanisms controlling large-scale migration of these
contaminants need to be assessed at the field scale in the presence of natura geologic mediawith spatia
variaions. Because the U.S. has had no accidenta or deliberate large-scale releases of radioactive
contaminants such as**'Cs and *Sr in which the field-scale migration is highly instrumented and the
possibility exists for gpprova to test remediation methods at the field scale, this project was established
for U.S. contaminant-trangport modeders to work jointly with their Russan counterparts to use long-
term contaminant-migration data from heavily contaminated Russan Stes to develop and validate field-
scale, contaminant-transport models for application to U.S. and Russian sites. Cooperative work
between U.S. DOE and FSU scientists examining these "large-scale long-term experiments' aswell as
any planned Ste characterization and remediation activities will be of mutua benefit to both the DOE
and the FSU sinceit will provide a means for technology evauation, improvement, and transfer in the
important globa problem area of Ste characterization, contaminant monitoring, long term predictive
transport modeling, and remedia action design and implementation.

Progress to Date

In FY 1991, DOE's Pecific Northwest National Laboratory (PNNL) initiated this effort by
examining the regiona geology and hydrology of the West Siberian Basin and Mayak, Tomsk, and
Krasnoyarsk aress, based on available literature. From that effort, we defined the detailed Site-
characterization data and executed the exploratory regiona and detailed loca ground-water modeling
required to understand the overdl surface- and ground-water flow directions and contaminant travel
times at the Mayak and Tomsk sites:

PNNL's regiona hydrogeologic characterization and hydrogeol ogic and contaminant- transport
modeling of the West Siberian Basin, was initiated in FY 1991 and completed in FY 1995.
PNNL's hydrogeologic models were tested and benchmarked against our Russian counterparts
modelsin aFY 1996 mode intercomparison study of a smplified Ste representative of the Mayak
Ste.

PNNL, PA Mayak, and PSA Hydrospetzgeologiyainitiated a detailed, three-dimensional local
hydrogeologic modd of the Mayak Sitein FY 1997, which was completed in FY 1999, that will be
the framework in which detailed contaminant-transport modeling of the Lake Karacha plume can
be performed.

PNNL, VNIPIPromtechnologii, and PSA Hydrospetzgeologiya aso initisted Site characterization
for adetailed, three-dimensiond loca hydrogeologic mode of the Tomsk Sitein FY 1997, which
was to be completed in FY 1998 preparatory to actua mode development in FY 1999. However,
the Russian contribution to this work was not funded in FY 1998, and therefore not completed until
FY 1999 resulting in re-initiation of PNNL modd development being delayed to FY 2000.

Thiswork provides the detailed, quantitative bas's necessary for developing and vadidating joint field-

scale contaminant-trangport model of the Lake Karachai plume at the Mayak Site (fractured rock case)
and an injection plume at the Tomsk Site (sandy sediment case).
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Resources

Approximately $4M funding from FY 1992 through FY 2000; FY 2000 funding to U.S. and
Russian participants is about $550K.
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Amchitka Workers Medical Screening Program

Principa |nvestigators

Alaska State Digtrict Council of Laborers
Alaska Department of Environmental Conservation
Alaska Department of Labor

Background

The Atomic Energy Commission, predecessor of the Department of Energy (DOE), used
Amchitka Idand in the Aleutians for underground nuclear tests between 1965 and 1971. Section 3162
of the Defense Authorization Act of 1993 directed the Secretary of Energy to develop medica
monitoring programs for former DOE workers at sgnificant risk of work-related illnesses due to
exposures while employed at DOE. This program at Amchitkais one of severa such pilot programs at
DOE sites throughout the U.S.

Objectives

The objectives of the medica screening program are (1) to identify former Amchitkaworkers a
potentid high risk for work-related illnesses, (2) to offer voluntary participation in amedica screening
program, and (3) to determine whether the former worker has suffered an occupationa illness from

exposure a Amchitka

Description of Project

Aninitid needs assessment will determine the nature and degree of potentia hazardous exposures
and the number of former Amchitka workers who were exposed. Contact will be made with those
workers, an interview will be administered to obtain detailed occupational history, and a directed
physica examination will be offered. Following completion of the examination, the worker will be
informed of the results and conclusons.

Status

An Agreement in Principle was completed between the State of Alaska.and DOE. The project
started in late 1999.

Resources

Funding is being provided by DOE's Office of Environment, Safety and Hedth. The initid award
isfor $229,000. The Office of Hedlth Studies will serve as apoint of contact within DOE. Collaboration
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will be encouraged with other former worker projects currently in operation at nine other DOE Sites.

Point of Contact

Paul Sdigman, MD, MPH

Deputy Assstant Secretary for Hedlth Studies
Office of Environment, Safety and Hedlth
301-903-5926
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PETROLEUM HYDROCARBONS

L evels and sour ces of petroleum hydrocar bons, polycyclic aromatic hydr ocar bons, and other
contaminantsin coastal Beaufort Sea

Principad Agencies

Nationa Oceanic and Atmospheric Administration (NOAA), Nationa Centers for Coastal Ocean
Research, Center for Coastal Monitoring and Assessment, Silver Spring, Maryland

Minerds Management Service, Alaska OCS Region, Anchorage, Alaska

Points of Contact

Dr. Jawed Hameedi, NOAA, N/SCI1, 1305 East-West Highway, Silver Spring, Maryland, USA
20910 [jawed.hameedi @noaa.gov]

Dr. Richard Prentki, MMS Alaska OCS Region, 949 East 36" Ave,, Anchorage, Alaska, USA 99508
[richard.prentki @mms.gov]

Background

The North Sope of Alaskais very rich in petroleum and hard mineral resources. Since the
discovery of amgor ailfield near Prudhoe Bay in 1968, the North Slope has remained the primary
focus of petroleum exploration and development activitiesin the U.S. Arctic. To date, the Prudhoe Bay
oilfield and adjacent reservoirs have produced about 12 billion barrels of crude oil (1 cubic meter equals
6.29 barrels) and 3 trillion cubic feet of natural gas (1 cubic meter equals 35 cubic feet). It is estimated
that the remaining petroleum reservesin this area consist of over 7 billion barrels of crude oil and 31
trillion cubic feet of natural gas, representing 31 percent and 18 percent of total U.S. reserves,
respectively. In addition, the Nationa Petroleum Reserve-Alaska and the Arctic Nationa Wildlife
Refuge may contain very substantia and economically recoverable reserves of ail, natural gas, and cod.

Offshore, the Northstar ailfield is being developed and Liberty oilfield gppears to be promising.
Both are located in the vicinity of Prudhoe Bay. Prdiminary test results indicate that Northgtar ol is
likely to be very light, having API gravity of 42; and Liberty heavy, having APl gravity of 25. In
comparison, the API gravity of Prudhoe Bay crude ail is 28. As such, the two offshore dils are likely to
be quite different from each other in both physica characteristics and chemica composition.

A large amount of data exists to describe the background levels of petroleum hydrocarbons and
polycyclic aromatic hydrocarbons in sediments of the Beaufort Sea. Data reported to date show that
sediment hydrocarbon concentrations, notably PAH concentrations, in coastal Beaufort Seaare
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congderably higher than in other coastal areas of the U.S. Arctic. There are sub-regiona differencesin
both saturated and aromatic hydrocarbon concentrations: the highest values, mean PAH concentration
of ca 2,500 ng/g, are usudly found in East Harrison Bay. In generd, lower values are found in eastern
Beaufort Seaand in deeper waters offshore. Asisthe case in other areas, petroleum hydrocarbons and
PAHSs in this area could be derived from natura sources (such as natura petroleum seeps, diagenesis of
biogenic precursors, and fires) or from municipa and industria sources (e.g., urban runoff, spillage of
petroleum and refined products, fossil fuel combustion). Although the possibility of forest fires
contributing to the levels of PAHs in thisareais very remote, the local custom of preparing smoked
mests may contribute sgnificantly to PAH intake by people.

The presence of certain biogenic markers in the hydrocarbon samples (such as steranes and
titerpanes), source diagnogtic ratios of petroleum hydrocarbons and PAHS, and hydrocarbon
concentrationsin riverine sediment and peat strongly suggest that discharge from the Colville River and
erosion of coastlines are the primary hydrocarbon sources. The Colville River drains amgor portion of
the Brooks Range as it traverses seasonally thawed tundra, coa and oil-shae outcrops, natural
petroleum seeps, and pesat-laden soils. The relatively high background concentration of hydrocarbons,
many of which derive from fossl fuels, may potentialy confound the contribution from petroleum
indugtry activitiesin the region. It is therefore important to refine and augment the existing database,
improve capabilities to detect and interpret small compositional changes in hydrocarbons, and conduct
targeted research to define source terms.

Planned Studies

The National Oceanic and Atmospheric Adminigtration (NOAA), U.S. Department of
Commerce, and the Minerds Management Service (MMS), U.S. Department of the Interior, are
performing studiesin coastal Beaufort Sea to examine the levels and tempord trendsin hydrocarbon
concentration in sediments and selected biota. The NOAA study, part of its Nationa Status and Trends
Program, is to examine sediment geochronology to reconstruct historica trendsin coasta contamination.
The MMS study, part of its ANIMIDA project, is to document sediment quality (contaminant
concentrations and ancillary measurements) in anticipation of petroleum development and production
activities offshore.

(1) Higtoricd Trendsin Coastd Contamination

A large variety of contaminants from indugtria, maritime and urban activities have a srong affinity
to adsorb on to particulate matter and, as such, they can settle to the bottom near their point of entry in
the coagtal zone. Thus changesin the levels of contaminants due to loca anthropogenic sources, for
example oil and gas development and maritime activitiesin the U.S. Arctic, aswell as hemispheric
transport of contaminants and natural fluxes of certain toxic contaminants may be recorded in
accumulated sediments. Segments of sediment cores can be dated by the presence of pollen,
radiochemidtry or other geochemica techniques. As part of the Historical Trends component of its
Nationa Status and Trends Program, NOAA has collected sediment cores from relatively undisturbed
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areas to recongtruct the higtorical chronology of environmental contamination in different estuaries and
coadtd aress. Previous andyses of higorica trends in contamination using sediment cores from 10
different coastdl aress, nonein the Arctic, have been successful. Analysis of core samplesinvolves not
only the determination of the levels of various contamination at different time periods, they aso include
diagnosis of the likely source(s) of contaminants. The results of historicd trends in contamination in San
Francisco Bay were recently published in a specid volume of the journd Marine Chemistry (Volume
64, Nos. 102, 1999).

(2) ANIMIDA Project

The ANIMIDA (Arctic Nearshore Impact Monitoring In the Development Ared) Project,
sponsored by MM, is designed to establish background conditionsin order to verify projected
impacts from development and production of petroleum resources in coasta areas under Federa
jurisdiction. The project, to be implemented with contributions from and close cooperation with
indigenous people and other interested parties, will aso provide information needed in post-leasing
decisonsto help further minimize these impacts.

In addition to messurements of the levels of contaminants in the sediment, and ancillary
measurements (i.e. grain Size, organic carbon content), the MM S-sponsored study will aso examine
ambient and presumed congtruction level of noise and vibration, factors affecting the release and
resugpension of sediment in the water column. New studies will be designed to examine the effects of
such environmenta changes on a nearshore kelp community, seasond pattern of the bowhead whae
migration, and other biologica and culturd resources. The scope and detailed objectives of these latter
aspects of the ANIMIDA study will be defined in light of petroleum development scenariosin the area

Goals and Objectives

The overdl god of these gudiesisto further increase scientific understanding of the levels,
digtribution and tempora trends in environmenta qudity parametersin the Beaufort Sea. Specid
emphasiswill be placed on contaminants associated with petroleum exploration and devel opment
activities. Specific objectives include:

1) todocument historica trendsin the concentration of contaminants in coastal Beaufort Sea, and
2)  todescribe current levels and potentia sources of contaminants in coastal Beaufort Sea, with
particular reference to the areas that would affected by petroleum development in offshore weters.

Progress to Date

Both studies began in summer 1999. Field sampling and anaytica protocols for these sudies are
benefitting from previous research and monitoring projects in the area, dating back to 1974.

Sediment cores for the NOAA study were collected in August 1999 at randomly selected Stesin
Elson Lagoon located near Barrow. The lagoon offers aminimaly disturbed record of accumulated,
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fine-grained sediment. Geochemica andyses of the sediment core samples have begun. Fidd sampling
for the initid phase of the ANIMIDA project started in the 1999 open water season. Strong
consderation is being given to field sampling and anaytica procedures that would assure compatibility
with data from previous sudies in the areg, in terms of qudity control and quaity assurance protocols as
well as reporting of results.

Rdevanceto AMAP

The AMAP Assessment Report (1998) provided an excellent compendium and anadlys's of data
on petroleum hydrocarbons and PAHs in the Arctic (Chapter 10). Unlike some other chapters, this
chapter highlighted a considerable amount of data and information products from U.S. coastdl and
offshore areas. The AMAP report recommended that environmenta research and monitoring of
petroleum hydrocarbons and PAHs be continued in areas where petroleum production is already
occurring or isimminent. This was further reiterated during deliberations a a Minigerid Conferencein
Alta, Norway, in 1997. Furthermore, as new data become available it would be possible to refine and
verify anumber of source diagnodtic ratios for petroleum hydrocarbons and PAHSs, examine the
synergistic behavior of certain PAHs in the presence of UV-radiation in causing genotoxicity, and
conduct amore redigtic environmental assessment, including ecological risk assessment.

Resources and Collaboration

Both studies are being funded under the indtitutiona authority and funding authorization of the
respective Federa government agencies. Asagenerd practice, study components are funded through
competitive procurements, grants and cooperative agreements. Requests for complementary anayses,
including chemical andysis of sub-samples, exchange of data, and data interpretation are encouraged.
Although there are no immediate plans for internationa participation in either sudy, data from the
Canadian Beaufort Sea, particularly from the Mackenzie River delta and adjoining shelf region, will be
used for comparison and establishing aregiona context.
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CLIMATE CHANGE AND ULTRAVIOLET RADIATION

Arctic Climate | mpact Assessment

Participating Agencies

Nationa Science Foundation (NSF)
Nationa Oceanic and Atmospheric Adminigtration (NOAA)
University of Alaska Fairbanks

Gods
The gods of the Arctic Climate Impact Assessment (ACIA) are:
To evauate and synthesize knowledge on climate varigbility, climate change, and increased
ultraviolet radiation and their consequences, and
To provide useful and reliable information to the governments, organizations and people of the
Arctic region in order to support policy-making processes.
The assessment will include environmenta, human health, and socid and economic impacts and will
recommend further actions. The assessment will be conducted in the context of other developments and

pressures on the Arctic environment, its economy, regiona resources, and people.

Description of Project

The ACIA isbeing overseen by an Assessment Steering Committee (ASC) that is composed of experts
and stakeholders from dl the Arctic nations. The ACIA will be strongly based on an analys's of existing
and forthcoming information, including peer-reviewed publications, indigenous knowledge, and other
documented information and deta.

This assessment of the consequences of climate change in the Arctic region will lead to the development
of fundamenta and useful information for the Arctic nations. Examples include:

Providing clear scientific evidence on dimate and UV variagbility and change within the Arctic,
indicating the nature of impacts on human hedth, the natural environment, and food and water
resources,

Supporting the Arctic nations interests and needs to address the consequences of climate and UV
variability and change on such issues as human hedlth, food and water resources, and floraand
fauna of theregion;

Identifying gaps in basic knowledge and fundamenta data that need to be acquired in order to
better understand climate variability and change at arange of scales,
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Providing a clear and structured basis for future research into climate change, UV and their impacts,
induding interactive modding;

Identifying key srategies for future monitoring programs,

Providing a foundation for adaptive and coping strategies to be devel oped;

Providing benchmarks for future climate assessments; and

Offering guidance with respect to nationd and internationd policy on issues relevant to climate
change and ozone depletion, including their combined impacts.

The assessment will yield three documents:

Scientific document. A series of assessment reviews and analyses that lead to an integrated
understanding for the Arctic region. The scientific document will be fully referenced. Its contents will
be the respongbility of lead authors and writing teams. It will be subject to peer review guided by
the ASC.

Synthes's document. A comprehensive summary that synthesizes the main findings of the
assessment. Thisvolume will be prepared by the ASC in concert with a scientific editor and lead
authorsin asmple, jargon-free language meant for policy-makers and the generd public. It will be
subject to peer review guided by the ASC.

Policy document. AMAP and CAFF will produce afind volume that will relate the information from
the scientific and synthesis documents to the policy needs of the Arctic Council and provide
recommendations for follow-up measures.

FY 2000 - 2001 Activities

The U.S. hosted an ACIA Scoping Workshop in February 2000 at which al the Arctic nations were
represented. During FY 2001, experts from the U.S. and other countries with Arctic interests will begin
to prepare the assessment documents. There will be a number of general workshops (e.g., moddling,
scenario development) and workshops focused on preparing specific chapters of the assessment report.
A communications and outreach strategy will be implemented to ensure that indigenous people and
other Arctic resdents and stakeholders are involved in ACIA.

Coordination Mechanisms

Both NSF and NOAA are represented on the Assessment Steering Committee, and in thisway both
areinvolved in first order planning of the assessment. The two agencies are working together to
edtablish an ACIA Secretariat at the University of Alaska Fairbanks. The involvement of the two
agenciesis defined in a proposd from the University to NSF and in an agreement between the
University and NOAA.. Specific funding arrangements have been identified and agreed to by NSF and
NOAA.

32



Atmospheric Radiation M easur ement Program: North Slope of Alaska Field Site

Principa invedtigators

Site Manager Bernard Zak
Sandia National Laboratories
Albuquerque, NM 87185

ARM Technicd Director Ted Cress
Pacific Northwest National Laboratory
P. O. Box 999
Richland, WA 99352

DOE Program Managers Wanda Ferrell and Pat Crowley
Environmentd Sciences Divison, SC-74
19901 Germantown Road
Germantown, MD 20874

Participating locd, state and federa agencies

Barrow Arctic Science Consortium

Ukpeagvik Inupiat Corporation, Science Division
Barrow Environmenta Observatory

North Slope Borough

NOAA Climate Monitoring and Diagnostics Laboratory
National Science Foundation

Nationa Aeronautics and Space Adminigtration

Goalsobjectives

The overarching god of the Department of Energy's (DOE's) Atmospheric Radiation
Measurement Program is to improve the performance of atmospheric generd circulation models used
for climate research and prediction. ARM's specific objective is to improve, or develop, new models
and parameterizations of cloud and radiative processes (i.e., solar radiation and heet re-radiated from
the earth, clouds and atmosphere) that impact the performance of these climate models. Applied to the
high latitude environment, these objectives focus largely on the radiative impact of the extremely low
water vapor environment in the Arctic winter, the representation of Arctic stratus and cirrus clouds,
radiation propagation processes in the presence of cold clouds, vaidation of satellite remote sensing
techniques in cold environments, and instrument technology to acquire needed data in the harsh Arctic
environment.

Description of program
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The DOE/ARM program was established to support the development of a new generation of
improved modds and parameterizations of cloud and radiation processes for use in climate modes. This
objective required data of higher accuracy and precision than previoudy obtained through continuous,
routine meteorological measurement of the atmosphere. To this end, field Stes were designed to satisfy
data requirements to modd the instantaneous radiative flux through the atmosphere and to modd the
presence and life cycle of cloudsin generd circulation models of the atmosphere. This objective dso
required the acquisition of data from arange of climatological regimes. Three Sites were sdected to
provide a data set encompassing mid-latitude, tropica and Arctic environments. The Arctic Ste was
placed in the vicinity of Barrow, Alaska, to provide for logistica supportability and to take advantage of
data being acquired by related programs such as NOAA's Climate Monitoring and Diagnostics
Laboratory. The Barrow ste is complemented by alimited set of insrumentsingtaled at the village of
Atgasuk, about 100 kilometers south of Barrow, to document and take advantage of the differences
between coastal and inland locations regarding cloud cover and net radiative fluxes. The Arctic Steasa
wholeis primarily focused on the radiative flux experiment, but it will be periodically augmented with
radiosonde and aircraft data to address the Arctic stratus cloud life cycle as predicted and represented
in dimate moddls.

Progressto date

Thefacility at Barrow was dedicated on July 1, 1997, and began routine data acquisition during
spring 1998, in time for the NASA FIRE Arctic Cloud Experiment
(http://eosweb.larc.nasa.gov/ACEDOCS/index.html)

In pardld, a somewhat more limited ARM instrumentation suite was operated within the Arctic ice pack
as part of the NSF/ONR SHEBA experiment between October 1997 and October 1998
(http://sheba.apl.washington.edu). In late spring 1999, the ARM instrumentation originaly deployed as
part of SHEBA was redeployed to Atgasuk. For a more complete description of the North Slope
ARM sdite, including instrument lists for both Barrow and Atgasuk, see
http:/Aww.arm.gov/docs/Stesnsa

Connection to international AMAP activities and priorities

At the Arctic Environmenta Protection Strategy ministerid mesting in Altain 1997, the ministers
asked AMAP to address problems associated with changesin climate and UV radiation. At the first
mesting of the Arctic Council in Igduit in 1998, the ministers requested CAFF to monitor and assess, in
collaboration with AMAP, the effects of climate change and UV-B radiation on Arctic ecosystems. In
the process of pursuing its own programmatic goals, ARM measures radiometric and meteorologica
parameters of vaue to fulfillment of these objectives. The ARM instrumentation a Barrow is
immediately adjacent to the Barrow Environmenta Observatory, where a plethora of ecological
research is ongoing. The ARM ingtrumentation a Atgesuk is dso in the immediate vicinity of severd
ecological research plots.
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Resources committed to the project and availability of grants or contracts

The ARM infrastructure of gtes, insruments and data system are fully funded by DOE; and
infrastructure finding is limited to the operation of the Sites and acquisition of data required by the DOE-
funded ARM Science Team. The ARM Science Team isfunded directly by DOE through proposas
received in response to periodic announcements of grant opportunities, nominaly on an annud cycle,
The Science Team selection process is competitive through scientific peer review and an assessment of
the relevance of proposas to the objectives of the ARM Program.

Opportunities for others to participate

The ARM field Site a Barrow provides afoundation data set for many research objectives. ARM
collaborates regularly with other programs in field measurements at Barrow and other ARM site
locations. ARM'singtalation at Atgasuk can provide a complementary data stream, but collaborative
support possibilities are quite limited there.
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HUMAN HEALTH

Over the last severd years, there has been growing concern abouit the effects of pollutants on the
hedlth of people who livein the U.S. Arctic. An active human health subgroup has developed as part of
U.S. participation in AMAP, and the Department of Health and Human Services has encouraged
participation by severd of its congtituent agenciesin AMAP-rdlated studies.

The Alaska Native Triba Heath Consortium, which derived from and is dlosdly affiliated with the
Indian Hedlth Service, is sponsoring an Alaska Native Cord Blood Monitoring Program, with additional
support from other federd, state and loca organizations. The Arctic Investigations Program of the
Centers for Disease Control and Prevention is contributing to the human health research agenda through
its sudy of emerging and re-emerging infectious diseases in the Arctic. Findly, there would be significant
vauein developing more sengtive indicators of exposure to, and possible adverse effects of, various
pollutants found in the Arctic environment. Sengitive biomarkers, based on genetic or biochemicd tests,
could advance the medical research agenda considerably if they are properly understood and applied.
With thisin mind, the Nationd Ingtitute of Environmental Hedlth Sciences sponsored an Internationd
AMAP-2 Biomarkers Conference in Anchorage, Alaska, May 2000. All three of these efforts are
described in detail below.

Alaska Native Cord Blood M onitoring Program

Principa |nvestigators

James E. Berner, MD

Alaska Native Triba Hedth Consortium
Anchorage, Alaska 99508
907-729-3640
jberner@akanmc.alaska.ihs.gov

Carol Rubin, DVM, MPH
CDC, NCEH, EHHE
Atlanta, Georgia

Larry Needham, Ph.D.
CDC, NCEH, EHHE
Atlanta, Georgia

Participating Agencies

Centers for Disease Control/Nationa Center for Environmental Hedth
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Centersfor Disease Control/Center for Infectious Diseases Arctic Investigations Program
Environmental Protection Agency

Alaska Native Hedlth Service

Alaska Native Triba Health Consortium

Arctic Slope Native Association

Y ukon-Kuskokwim Hedlth Consortium

Alaska Native Health Board Epidemiology Center

State of Alaska Department of Health and Socia Services, Epidemiology Section
Universty of Alaska Anchorage Indtitute for Circumpolar Hedlth Studies

Objective

The objective of the Alaska Native Cord Blood Monitoring Program is to gather a statistically
sgnificant yearly number of maternd-infant blood samples, a a Ste serving Alaska Natives with a
Bering Sea exposure (Y upik Eskimo) and a Ste serving Alaska Natives with an Arctic Ocean exposure
(Inupiat Eskimo), in order to make a comparative andysis of contaminant uptake in populations that rely
on Arctic food chains for sustenance.

The ultimate objectives of the program are to analyze infant and materna hedlth data for any
possible association with pollutants, and to give Alaska Native communities data on hedlth effects of
organic and heavy metal contaminants with which they can develop risk reduction Strategies.

Background

The Alaska Native Cord Blood Monitoring Program was designed to monitor the levels of
sdlected heavy metds (including mercury) and persstent organic pollutants (including PCB congeners) in
umbilica cord blood and materna blood of indigenous groups in the Arctic, with an initid focus on
Alaska Native American populations. The program was developed in response to Alaska Native
concerns about the effects of organic and heavy metal contaminants thet are accumulating in subsstence
food species in the circumpolar north and their effects on the hedth of mothers and infants.

Description of Program

Petient recruitment: Project investigators seek the voluntary participation of pregnant Alska Native
women and obtain their informed consent.

Dietary information collection: A dietary history detailing subs stence food consumption is
completed when participants are registered. Personnel from the University of Alaska Anchorage
Ingtitute for Circumpolar Health Studies will carry out the dietary survey with each participant and will
andyze the data for associations with blood contaminant levels, materna micro-nutrient levels, and
materna and infant health outcomes.
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Specimen collection: A specimen of whole blood is collected at the first prenatal climic vist during
routine prenatal care. At ddlivery, aspecimen of umbilica cord blood is obtained, and the paired
materna and infant specimens, dong with the maternal dietary survey and medical/demographic
information, are sent to the Arctic Investigations Program (AIP) laboratory B part of the Nationa
Center for Infectious Disease a the Centers for Disease Control in Anchorage. AIP sends samples of
each specimen to the Alaska Native Serum Bank and to the NCEH laboratory in Atlantafor analysis.
When results of the analysis are received from NCEH, they are entered in the program database and
maintained a AlP.

Sampling: Specimens are obtained from 15 percent of the deliveries a three small coasta
hospita's on the Arctic Ocean and Bering Sea coadts. This represents atotal of 300 specimen pairs
each year.

Dataandyss Severd of the participating inditutions are collaborating in data andysis. The
program depends heavily on the Health Studies Branch of NCEH for statistical support. Interpretation
and presentation to Alaska Native groups will be done principdly by the Alaska Native Triba Hedlth
Consortium and the Alaska Native Health Board Epidemiology Center. Medical complications of
pregnancy, infant health outcomes including growth, development, infections and maformations will be
examined for associaion with individua contaminants and combinations of contaminants.
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Surveillance of emerging infectious diseasesin the Arctic

Point of Contact

Alan J. Parkinson, Ph.D.

Centersfor Disease Control and Prevention
Arctic Investigations Program

4055 Tudor Centre Drive

Anchorage, Alaska 99508

907-729-3407

apl@cdc.gov

Background and Rationde

I nfectious diseases are a continuing menace to al peoples of the globe regardiess of age, gender,
lifestyle, ethnic background, and socio-economic status. They cause suffering and deeth, curb
sustainable economic development, and impaose an enormous financia burden on al societies. Arctic
populations have long endured the dehilitating effects of both endemic and epidemic infectious diseases,
the effects of which have impacted both socid and economic development in circumpolar regions of the
globe. With the advent of antibiotics, tuberculosis and other life threatening infections seemed
conquerable, and the incidence of diseases of childhood such as diphtheria, whooping cough, and
meningitis were reduced dramaticaly through the use of vaccines. These advances, together with
improvements in sanitation and water quaity, dramatically lowered the incidence of infectious diseasesin
many people throughout the developing world including those of the Arctic. Aswe enter the 21%
Century, however, the specter of new virulent and antibiotic resistant forms of old diseases such as
tuberculosis, meades, diphtheria, and meningitis...once again is threatening circumpolar communities.
Our communities are now threatened by a number of newly emerging diseases, such asHIV, hepatitis
C, and ahost of food and waterborne illnesses. Moreover, severa infectious agents have now been
commonly associated with the development of maignanciesin Arctic peoples: hepatitis B virus, hepatitis
C virus (liver cancer), Helicobacter pylori (gastric cancer), human papilloma virus (cervica cancer),
Epstein-Barr virus (nasopharynged cancer). Factors that have contributed to this change in disease
incidence in Arctic communities, include:

1. rgpid population growth and familia crowding,

2. redigribution of population due to decreased employment opportunitiesin small Arctic
communities,

3. urbanization of Arctic people and ensuant socia and economic dienation changes in governments,
saf-governance, and fiscd policies,

4.  increased globd travel and potentiad for introduction of new infectious agents into Native
populations,

5. mass-production and globdization of the food supply,
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6.  changesin human behaviors such as increased substance abuse, intravenous drug use and risky
sexud behavior, devated use of antibiotics in remote Arctic communities, hastening the
development of antimicrobia resistance,

7. dimdic fluctuations and shiftsin animd insect and sealife habitats, and

8.  contamination of the subsstence food supply with pesticide residues with deleterious effects on
the deve oping immune system.

U.S. Government I nteragency Recommendations

In December 1994, a U.S. government interagency working group was convened to consider the
globd threat of emerging and re-emerging infectious diseases. The working group, consisting of
representatives from 17 different government agencies and departments, was established under the aegis
of the Committee on International Science Engineering and Technology Policy (CISET), of President
Clinton's Nationd Science and Technology Council. Led by the Centers for Disease Control &
Prevention (CDC), the Department of State, USAID, the Food and Drug Administration, NIH, and the
Department of Defense, the working group made the following recommendations for action by the U.S.
governmen.

Work in partnership with other countries, with WHO, and with other internationa organizationsto
improve worldwide disease survelllance, reporting and response by:

Establishing regiond disease surveillance and response networks linking nationa heglth ministries,
WHO regiond offices, U.S. government laboratories and field stations abroad, foreign laboratories,
medical centers, and WHO Collaborating Centers,

Ensuring that religble lines of communication exist between local and nationad medical centersand
between nationa and regiond or internationd reference facilities, especidly in parts of the world
where modern communications are lacking;

Deveoping aglobd dert syslem whereby nationa governments can inform gppropriate worldwide
hedlth authorities of outbresks of infectious diseasesin atimey manner, and whereby individua
hedlth authorities can access regiond centers,

Identifying regiona and international resources that can provide diagnostic reagents for low
incidence diseases and help identify rare and unusual diseases,

Asssting WHO to establish global surveillance of antibiotic resstance and drug use, as afirst step
toward the development of international agreements on antibiotic usage;

Encouraging and assisting other countries to make infectious disease detection and control a national
priority;

Preserving existing U.S. government activities that enhance other countries ability to prevent and
control emerging and reemerging hedth threets;

Identifying and strengthening WHO collaborating centers that serve unique reference centers for
diseases whose re-emergence is feared; and

Establishing the authority of rdlevant U.S. government agencies to make the most effective use of
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their expertise in building a worldwide disease surveillance and response network.

In keegping with these recommendations, a number of international aliances have been created to
promote internationa emerging infectious disease surveillance and response networks. Theseinclude a
U.S.-EU multi-nationd agreement and a working group on surveillance and response focused on food
borne diseases (SALMNET, ENTERNET and AMR). These systems provide good access to
infectious disease survelllance information within and between Sweden, Finland, Norway, and
Denmark. A binational agreement between the U.S. and Russia has aso been formed promoting
collaborative surveillance projects on tuberculosis, hepatitis, HIV, and sexudly transmitted diseases.
These agreements, together with existing cooperation between the U.S. and Canada in other areas of
hedlth protection, the Internationa Union for Circumpolar Health, create a unique opportunity to
edtablish a circumpolar emerging infectious disease survelllance network.

Internationa Circumpolar Survelllance (ICS) Initigive

With the heightened globa concern of new emerging and re-emerging infectious disease problems,
the CDC's Arctic Investigations Program, together with Health Canada, have initiated a pilot program
linking public hedth laboratoriesin Alaska, Y ukon Territory, Northwest Territories, northern Quebec,
and Labrador to monitor invasive diseases among indigenous popul ations caused by Streptococcus
pneumoniae, Hemophilus influenzae, Neisseria meningitidis, and Group A Streptococcus. Other
infectious diseases of community concern, such as tuberculosis, HIV, hepdtitis, food (botulism) and
waterborne diseases, and respiratory diseases of children caused by respiratory syncytid virus, can be
added to this system as needed. This surveillance system, which now spans the entire arctic region of
North America, will alow the standardization of laboratory and data collection methods, the monitoring
of disease rates in Arctic communities, the evaluation of effectiveness of vaccination programs on
disease rates, the monitoring of emergence of antimicrobid resistance, trestment failures associated with
these infections, and focused design of collaborative applied research on risk factors for infection and
prevention strategies. Future collaboration with public health laboratories in Greenland (Denmark),
Iceland, Norway, Sweden, Finland, and Russiawill complete a circumpolar network of laboratories for
aurveillance on new and reemerging infectious disease in arctic communities. In kegping with the CDC's
globd drategy for prevention of emerging infectious disease, the ICS will link with other infectious
disease surveillance networks to provide detection and intervention of emerging problems world wide.

Connection to International AMAP Activities and Priorities

The 1997 AMAP assessment report [Arctic Pollution Issues. A Sate of the Arctic
Environment Report] identified several groups of people in the Arctic who are exposed to varying
levels of environmenta contaminants. Exposure to persstent organic pollutants (POPs) and heavy
metas are of primary concern because of their accumulation in the marine food chain and ultimately in
the subs stence food sources of many Arctic residents. The potentia effects of these pollutants on
humean fetd, infant and child development are of concern and are now priority aress of investigation by
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both the AMAP and Sustainable Devel opment working groups of the Arctic Council. Studies have dso
shown that both POPs and certain heavy metals impact key eements of the immune system, thereby
compromising the human primary defense againg bacterid, vira, and paragtic infections. The
aurveillance of infectious diseasesin Arctic populaions will alow measurement of basdine rates of
disease, comparisons between Arctic regions, and evaluation of environmental pollution as risk factors
for increased rates of infectious diseases.

References

CDC. Preventing emerging infectious diseases; A strategy for the 21% century. Atlanta, GA; U.S.
Department of Hedlth and Human Services, Public Hedlth Service 1999.

Working Group on Emerging and reemerging Infectious Diseases. Committee on International Science
Engineering and technology (CISET), Nationd Science and Technology Council. Infectious Disease-a
globa hedth threst. Washington DC. U.S. Government Printing Office. 1995.

Arctic Pollution Issues: A State of the Arctic Environment Report. 1997. AMAP P.O .Box 8100 Dep.
N-0032 Oslo Norway.
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I nter national AM AP-2 Biomar kers Confer ence

Principa |nvestigators

Dr. Samud Wilson

Dr. Christopher Schonwalder

Ms. Gerddine Wolfle

P. O. Box 12233

Nationd Ingtitute of Environmenta Health Sciences
Research Triangle Park, North Carolina 27709

Objective

The purpose of the AMAP-2 biomarkers conference, April 30 - May 3, 2000, wasto bring
scientists with expertise in developing biomarkers together with scientists and public hedlth specidists
who are knowledgeable about Arctic human hedlth issues. The product of the workshop will be areport
that makes recommendations for programs and scientific approaches that contribute to the better
assessment of the hedlth consequences of environmenta pollutantsin the Arctic.

Progressto Date

The Nationd Indtitute of Environmental Hedlth Sciences (NIEHS), a component of the Nationa
Indtitutes of Hedlth, spearheaded the planning and convening of the international biomarkers conference
under the auspices of AMAP-2 (human hedlth subprogram) and the Arctic Council. Primary funding
was provided by NIEHS, with additional support provided by the National Science Foundation, the
Nationa Oceanic and Atmospheric Adminigtration, BP Exploration, the Department of the Navy, the
Nationad Aeronautics and Space Administration, the Centers for Disease Control, the National
Toxicology Program, the U.S. Geologica Survey, the Univerdty of Alaska, and the Agency for Toxic
Substances and Disease Registry.

The conference was held April 30 - May 3, 2000, at the Anchorage Marriott Downtown Hotel in
Anchorage, Alaska, immediately following ameeting of Senior Arctic Officids.
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MULTIPLE STRESSORS

Combined Effects from M ultiple Stressorsin the Arctic-Bering Sea: Symposium and
Workshop

Principa Investigator

Suzanne K. M. Marcy, Ph. D.

Nationa Center for Environmental Assessment
U.S. Environmenta Protection Agency

222 West 7" Avenue #19; Anchorage, AK 99513
907 271-2895; 907 271-3424 fax
marcy.suzanne@epa.gov

Participaing Agencies (prdiminary)

Nationa Oceanic and Atmospheric Administration
Department of the Interior

Alaska Department of Environmental Conservation
University of Alaska Fairbanks

Gods

Build a conceptua framework for research design and data synthesis to determine the combined
effects of multiple stressors on the Arctic Bering Sea ecosystem.
Create ateam of U.S. scientists working toward U.S. gods under the AMAP Phase 11

Objectives

Symposium: establish aforum for discussing the effects of known stressors including heavy metals,
organochlorines and other contaminants, as well as globa climate change, fishing pressure and
habitat dteration, to simulate thought and discussion and establish a basdline frame of reference for
the work shop.

Work shop: build conceptual mode s linking activities to stressors to effects on key vaues of
concern, based on draft models presented at the symposium.

Training: Inform U.S. science team on how to format and input data into the AMAP Thematic Data
Centers.

Description

Assessing the effects of asingle stressor on an ecosystem is often a daunting task. Far worse is
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trying to determine and distinguish the combined effects of multiple stressors. Scientific gpproaches
typicaly target a Sngle stressor and single effect because of the complexity

of trying to discriminate among stressors, or assess an ecosystem. Current research tools are best used
for specific experimentd gpplicationsill suited for assessing ecosystem leve risk. Asthe need for Arctic
ecosystemn assessments becomes more urgent, and recognition that multiple stressors must be
addressed, standard scientific gpproaches must be augmented by anew way of looking at the problem.
Conceptua models developed by interdisciplinary, interagency teams for watershed ecosystemsin the
U.S. have been successfully used to identify key pathways, data gaps, and better research questions for
addressing multiple stressors and combined effects. This symposum and work shop will use the same
approach to engage U.S. and other Arctic scientists in this powerful process.

Progressto Date

Preliminary work was completed on the Activities and Sources portion of an Arctic conceptua
model based on the AMAP Phase | results. Substantial work has aso been donein Alaska, particularly
within Native communities, to identify key ecologicad and human vaues. These vaues form the
foundation for the assessment process. Logistical planning is just beginning and partnerships are being
established. The preliminary meeting target date is September, 2000.

Connection to AMAP

The Multiple Stressors-Combined Effects symposium and workshop are directly responsiveto a
newly established goal to address combined effects during AMAP Phase |1. Workshop results will be
provided to AMARP for consideration by the Combined Effects work group.

Resources and Opportunities

EPA isproviding $50K to organize and run the symposium and workshop. The University of
Alaska Fairbanks will provide conference facilities. It is anticipated that small contracts will be awarded
to scientigts to prepare materias for the symposium. An interagency steering committee has been
established to enhance resource availability, planning and participation.

Open Invitation

The symposium and workshop will principaly focus on U.S. Arctic aress, particularly the Bering
Sea. However, stressors and effects impacting the Bering Seaare very smilar across the Arctic, and the
process of congiructing conceptua modelsis the same. Transference will be high. We therefore
welcome and encourage participation by experts from dl Arctic nations.
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