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RADIOACTIVE AND OTHER ENVIRONMENTAL
THREATS TO THE UNITED STATES AND THE
'ARCTIC RESULTING FROM PAST SOVIET AC-
TIVITIES

SATURDAY, AUGUST 165, 1992

U.S. SENATE,
SELECT COMMITTEE ON INTELLIGENCE,
Fairbanks, AK.

The select committee met, pursuant to notice, at 10 o’clock a.m,,
in the Fine Arts Theater, University of Alaska Fairbanks, Fair-
banks, AK, the Honorable Frank Murkowski, vice chairman of the
committee, gresiding.

Present: Senator Murkowski.

Also Present: John Moseman, minority staff director, and David
Garman, select committee staff.

PROCEEDINGS

Senator MURKOWSKI. Good morning, ladies and gentlemen. Those
- of yon(xl who. are in the back, you might want to come down and be
seated.

Let me take this opgortunity to welcome you to this field hearing
of the Senate Select Committee-on Intelligence. Let me introduce
on my left John Moseman, Chief of S for the Minority, and
David Garman on my right of the Senate Intelligence Committee
Staff. Ma.t% Johnson on the far right is acting as our Committee
Reporter. We'll introduce Buff Bohlen in just a few minutes.

Let me give you some idea of what to expect. First of all, we have
at last count some 25 ladies and gentlemen from government, the
scientific community, and the indigenous community to testify
. today. As we get into the panel groups I will probably limit the wit-
nesses to about six minutes each, but realistically allow them about

0.

1 might add for the benefit of the groups that are testifying, I'm
told this stage is self-leveling, so if you see startled faces occasion-
ally from those up here I'm told it's not an earthquake but a so-
phisticated technology. I did want you to be aware of that.

I would also like to indicate that the Chairman of this Commit-
tee, Senator Boren, extends his regrets. He’s from Oklahoma and
as you know, there are few direct flights to Fairbanks, Alaska from
Oklahoma, but nevertheless he asked to be remembered. I want to
thank him for his efforts on behalf of this hearing today, recogniz-
ing the importance and significance of it.

(1)
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The fall of the Soviet regime has resulted in an outpouring of in-
formation about the practices and activities of the former Soviet
Union. We've also see Congressional action on a Russian Aid Bill.
The Senate Foreign Relations Committee, which I'm a member,
adopted my amendment authorizing funds to map, monitor and
contain environmental threats to the United States or the Arctic/
SubArctic ecosystem. The accompanying Senate report makes it
clear that the Senate Foreign Relations Committee intends that
these activities be undertaken in collaboration with scientists from
the former Soviet Union. The report also specified that the research
plan should be developed in collaboration with the National Science
Foundation, the Interagency Arctic Research Policy, and the Arctic
Research Commission, and the State of Alaska.

The full Senate adopted the bill on July 2nd. Clearly, we have
a Congressional dictate. And while it has not yet passed the House,
I'm confident that it will.

Earlier this year the Senate Intelligence Committee began to re-

ceive reports from environmental and nuclear scientists in Russia
detailing the reckless nuclear waste disposal practices, nuclear ac-
cidents and the use of nuclear detonations. We found that informa-
tion disturbing to say the least. Also troubling is the fact that 15
Chernobyl style RBMK nuclear power reactors continue to operate
in the former Soviet Union today. These reactors lack a contain-
ment structure and they’re designed in such a'way that nuclear re-
action can actually increase ‘w%l(len the reactor overheats. As sci-
entists here at the University of Alaska have documented, polar air
masses and prevailing weather patterns provide a pathway for ra-
dioactive contaminants from Eastern Europe and Western Russia,
where many of these reactors are located. The threats {)resented by
those potential radioactive risks are just a part of a larger Arctic
pollution problem. Every day, industrial activities of the former So-’
viet Union continue to create pollutants. I think we should face up
to the reality that in a country struggling for economic survival, en-
vironment protection isn’t necessarily the highest priority. And
that could be very troubling news. for the Arctic in the future.
- The Arctic is the principal food source for many Alaskans. Small
amounts of heavy metals possible from industrial pollution or Arc-
tic haze are already making their way as we know into the walrus
and other marine mammals that feed many Arctic residents. Will
radionuclides follow? We don’t know. Do we have the monitoring
mechanism in place to warn us should this occur? Can we address
through bilateral and multilateral mechanisms the need to halt the
spread and promote the cleanup of these pollutants? Who has the
talent and capability to do this kind of work? These are all impor-
tant questions which we hope to explore here today. -

At today’s hearing, which is thexgrst ever field hearing of the Se-
lect Committee on Intelligence, we'll hear from a remarkable group
of witnesses in an effort to explore these issues from several dif-
ferent perspectives. Because this is an international problem, we've
asked the Assistant Secretary of State, Curtis Bohlen, to give us
the State Department’s’ perspective. As a senior member of the
Interagen ctic Research Policy Committee, Secre "Bohlen
can also tell us what can and should be done to scientifically assess
the threats facing the Arctic from these various pollutants. We also
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have the Director of Central Intelligence, Robert Gates, to provide
us with an assessment of both the nuclear activities of the former
Soviet Union and the role that the CIA can and should play in the
environmental arena. Not only in this area, but in the realm of
global change and other environmental concerns. The CIA of the
post-cold war era is forging new ground in the area of environ-
mental intelligence under the leadership of Mr. Gates. And we're
pleased that he has chosen this occasion here in Alaska to outline
some of these new initiatives.

Because many, including myself, have suggested that the sci-
entific and environmental monitoring in the Artic should be under-
taken in collaboration with Russian scientists, we have asked Dr.
Donald O’'Dowd, the former president of this University and Chair-
man of the Arctic Research Commission, to provide us with some
thoughts about the opportunities and problems involved in sci-
entific cooperation with our Russian neighbor. The Commission re-
cently returned from a series of meetings with their counterparts
in the Russian Academy of Sciences, so Dr. O'Dowd is uniquely
qualified to address this question.

The nation’s top official for oceanic and atmospheric research, Dr.
Ned Ostenso, will outline the program that NOAA can bring to
bear on these problems. One of tg)e Environmental Protection Agen-
cy’s top radiation and mixed waste experts, Admiral Richard
Guimond, will provide the EPA’s perspectivé on these problems.
We'll also hear from a number of scientists and health experts, in-
cluding some who have come from Russia, from Denmark, Norway
and elsewhere, to provide information based on their experience,
their research and their monitoring. We have representatives from
the environmental community, one to specifically address issues in-
volving the dumping of nuclear materials in the ocean, another to
present information gathered about a broader range of ﬁollutants
and the mechanisms and that transport them around the Arctic.
We've invited representatives of the North Slope Borough, the Inuit
Circumpolar Conference and other representatives of the Native
community to provide their thoughts. And at the end of the day we
will hear from a panel representing an alliance between the Uni-
versity of Alaska and a national laboratory to set forth some con-
crete ideas about the course of action that should be undertaken
to address some of these problems.

A number of other agencies, governments and organizations, in-
cluding Russia, Finland, Iceland, the U.S. Department of Energy,
the Arctic Marine Resource Commission, the International Union of
Circumpolar Health, the American Society of Circumpolar Health,
the Alaska Health Project, and many others have also submitted
written testimony. I invite people in the audience to submit written
testimony, if they’re inclined to do so. The hearing record will be
kept open for two weeks for the acceptance-of additional public tes-
timony.

[The documents referred to follow:]
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DEPT. OF ENVIRONMENTAL CONSERVATION
OFFICE OF THE COMMISSIONER Phone: (807)465-5000
410 WILLOUGHBY AVENUE, SUITE 105 Fax: (907) 465-5070
JUNEAU, AK 99801-1795

August 28, 1992

The Honorable Frank H. Murkowski, Co-chairman
Senate Select Committee on Intelligence

United States Senate

ATTENTION DAVID GARMAN

Rm, 211 Hart Senate Building

Washington, DC 20510

Dear Senator Murkowski:

Thank you for holding the Select Committee on intelligence open hearing on radiation
and environmental threats to the Arctic from the former Soviet Union on August 15.
This was truly an extraordinary hearing and the State of Alaska appreciated the
opportunity to testify.

With this letter, we wish to follow up on our suggestions for an action plan to further
identify and respond to the threats discussed at the hearing. The Alaska Department
of Environmental Conservation is one of several State agencies with responsibility for
health and the environment; we work closely with the Alaska Department of Health and
Social Services and with the Alaska Division of Emergency Services in the Department
of Military and Veterans Affairs. The Alaska Department of Fish and Game also carries
responsibilities in this arena. All of our Departments participate in the Northern Forum,
an association of state, provincial and regional governors from Northern regions which
is chaired by Governor Walter J. Hickel with a secretariat in Anchorage. As well, each
of our agencies deal with counterpart federal agencies through a variety of cooperative
agreements.

The key points of action we suggest in follow-up to what we've learned at the hearing,
in coordinated federal and State action, are as follows:

1. The United States needs to establish a real-time radiation monitoring
- system in Alaska and, through bilateral or multilateral agreements,
Russian temtory which neighbors Alaska. The State of Alaska is anxious
to cooperate in this program. Our letter to the Environmental Protection
Agency's (EPA) Rear Admiral Richard J. Guimond, describing this
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program in detail, is enclosed. We request, with this letter,
Congressional funding of $285,000 to install this monitoring effort.

2. The United States, Russia, regional governments in Russia, and the State
of Alaska need to develop appropriate prevention and response plans for
a nuclear incident, including a power-plant accident, submarine mishap,
or rupture of improperly disposed nuclear waste. This plan needs to be
tested with regular drills involving national and local governments.

A copy of Governor Hickel's Apri! 20 letter to Ambassador Strauss
requesting improved notification and monitoring is also enclosed.

3. The United States and other Arctic nations need to work with national
and regional governments in Russia to fully identify, map and develop a
mitigation plan for the nuclear and other major environmental threats in
the Arctic. We understand the U.S. Arctic Research Commission has
recently discussed this issue, with the objective of producing a hazards
map for the eastern Arctic of Russia similar to the map produced by
Norway, Poland, and Russia for the western Arctic. Besides finding the
source of radionucleides in the Arctic, we must also work quickly to
identify the source of mercury, cadmium, and PCBs which are
increasingly found in the Arctic food chain. Mitigation can only begin
when we know the source. The State of Alaska, through existing
cooperative agresments with environmental agencies in Magadan,
Kamchatka, and Viadivostok, can assist in this effort. The Northem
Forum is also structured to assist in this effort. -U.S. disarmament
support programs, the Arctic Environmental Protection Strategy, and U.S.
activity under the proposed aid package should help this work as well.

4. The United States and Alaska need to develop a coordinated action plan
to use the Russian aid package to support environment, health, and key
economic infrastructure in the Russian Far East that affects Alaska. Parts
of the proposed aid package which support joint research, investment,
and intergovernmental exchange should be used to support these goals.

By separate cover, you will receive a letter detailing the State’s interest in
this goal as the aid package goes to conference.

5. The United States should, wherever possible, support the Northern
Forum as a means to strengthen local participation in international Arctic
affairs and as a means to strengthen the role of regional governments in
the Russian North. That support can include placement of U.S. State
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Department officials at the Secretariat in Anchorage as training in Arctic
poﬁcy.Federalreseard'nformeAmﬂcEmlrommtaletecﬁonsrmgy
and other goals should be coordinated with efforts of the Northern
Forum. The Northem Forum Secretariat could also serve as host
secretariat for either the flora and fauna or the marine environmenta!
protection programs of the Arctic Environmental Protection Strategy. We
believe the Northem Forum, as it involves regional governments, is a
better mechanism than the Arctic Council proposed by the Canadian
government.

6. The United States needs to reverse the patter of federal "neglect* of
major health and environmental issues in Alaska by establishing an
Arctic/Alaska region for the Environmental Protection Agency, and
developing a better federal commitment to Alaska rural health and

Immediate attention must be paid to the radiation and poliution legacy of
the United States in the Arctic. Radioactive soils at Ft. Greeley from a
disabled reactor, and in northwestern Alaska from the Project Chariot
tests, should be packed and removed to safe storage at once. A sheet
detailing some of what we know of these two sites is enciosed to this
lstter. As well, we are sending a draft copy of "A Commitment to
Alaskans® detailing the huge problems rural Alaskans face in
environmental heatth issues.

.. Senator, as a result of the Fairbanks hearing we believe U.S. and State policy makers
arebeﬁarirﬁomedﬁwnwerbefommkeyenvimnmemissuesfadngmm. As
.Alaskans, we are concemned for the safety of our citizens. We are also concemed that
the Soviet Union’s "lackadaisical” practices with nuclear materials, as described by

] mmwm,mmwwmwm

" former Soviet Union and continue today. Alaska competes with Russia in several
basic resource industries—oll and gas, mining, timber, fishing—and, while we welcome
mmw,mmmmmmmapawpmmm

Wemmwmmnmdsmcmwﬂen'smm

conmunemmpushfuamwu.s.kubpoﬁw,mdtopaymoremnbnw

international Arctic issues. It is interesting to note that as the Antarctic Protection

. Treaty was signed to forestall energy and mineral development in the South Polar
’Rogimforwym.memdofmCNdWarmmmge.mmn
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and joint development of the Arctic is only again possible after a hiatus of 50 years.
We must use all the intelligence at our disposal to mest this.opportunity safely, fairly,
and immediately.

Thank you again for holding this hearing, and keeping the record open for this
-additional testimony.

Sincerely,

Lot

@* John A.-Sandor
Commissioner

. JEP/MT/bkt (h:\bettyt\commis\murkows!d.001)
Enclosures

cc:  U.S. Senator Ted Stevens
U.S. Representative Donald E. Young
Curtis Bohlen, Assistant Secretary of State
U.S. Department of State
John Katz, Special Counsel
State/Federal Relations
Alaska Office of the Governor
Mead Treadwell, Deputy Commissioner/ADEC
Janice Adair, Assistant Commissioner/ADEC
James E. Powell, Deputy Director
- Division of Environmental Quality/ADEC
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DEPT. OF ENVIRONMENTAL CONSERVATION .
OFFICE OF THE COMMISSIONER _ Phone: (907) 465-5000
410 WILLOUGHBY AVENUE, SUITE 105 Fax: (907) 465-5070
JUNEAU, AK 99801-1795

August 25, 1992

Rear Admiral Richard J. Guimond
Assistant Surgeon General
U.S. Public Health Service and
Deputy Assistant Administrator
Office of Solid Waste and

Emergency Response
U.S. Environmental Protection Agency
Washington, DC 20460

Dear Admiral Guimond:

Thank you for sending me a copy of your testimony at the recent U.S. Senate
Intelligence Committee hearing in Fairbanks. The Department of Environmenital
Conservation (DEC) appreciates your commitment in addressing the issues -
surrounding radiation threats to Alaska, the Arctic environment, and the United States.
| am sorry | and my deputy, Mead Treadwell, were unable to discuss this subject with
you in greater detail. :

The State of Alaska is committed to strengthening its partnerships with Russia’s Arctic
regions, the Northern Forum and others to define and deal with this vital issue. The
joint efforts in upgrading radiation monitoring and response capability will be a good
start. A five-phase program is proposed beginning with upgrading air radiation
monitoring sampling equipment in the large population centers of Anchorage,
Fairbanks and Juneau. Mr. Jerry Leitch, the Environmental Protection Agency's (EPA)
Region 10 Radiation Program Manager, has agreed to supply the ERAMS sampling
equipment and support through the EPA iab in Montgomery, Alabama.

The second phase of the proposed radiation monitoring and response program is to
install real time detectors, Portable lonization Chambers (PICs) at the perimeter of the
State. This system will provide an earlier warning system for Alaska and the nation.
These monitors can be located in Barrow or Wainwright to cover the northern-most
region; Nome, Unalakieet, St. Lawrence Island, Little Diomede, or Kotzebue to cover
the central region; Bethel to cover the southern region; and one on the Aleutian Chain.

WALTER J. HICKEL, GOVERNOR
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The cost of establishing this system is estimated at $135,000 for equipment,
installation, and initial development of a reporting system to collect and coordinate the
data generated by the system. We believe, through-cooperation with the miiitary,
National Guard, Native health organizations, and others, we can.operate the system
with minimal costs.

- The next three phases of the radiation monitoring and response .plan consist of
upgrading the Department’s laboratory ($150,000), developing-an emergency
response capabifity, and establishing a monitoring system with the Russian- Far. East.
We will be working to strengthen bilateral and multilateral agreements at the regional
and national level to make this happen, and will work with theNorthemn Forum here,
Paul Ringold at EPA and Ray Amaudo at the State Department in that regard.

Please note the enclosed very positive editorial “Nuclear Concerns” in the 8/22/92
edition of the Anchorage Daily News. Would it be possible for. your office to provide
fundmgforPhasellandlllmthewrremfederalﬁscelyeaﬂ .Obtaining this funding
wouldenablemtogetoﬂmagoodstart. ' .

Your. support of these programs is appreciated. “Also endiosed is a copy of the five-
phase plan that is proposed for Alaska.
Sincerely,
//’)’!_.' CT s e tad
" ~ John A. Sandor
s
. JEP/MT/JAS/cg (CO-comm\rada)

Enclosures: Editorial “Nuclear Hearings”
Five-phase plan

cc:  Paul Ringold
Environmental Protection Agency

Ray Arnaudo
U.S. State Department

The Honorable Frank H. Murkowski
United States Senate
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John Katz, Special Counsel
State/Federal Relations
Alaska Office of the Governor
Washington, DC

Dana Rasmussen, Regional Admmnstrator
us. EPA—Regxon 10. .

Jerry Leitch, Acting Chief .-

Radiation and Indoor Air Section

Air and Radiation Branch

Air and Toxics Division/USEPA—Region 10

Al Ewing, Assistant Regional Administrator
Alaska Operations Office/USEPA—Region 10
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April 20, 1992

The Honorable Robert Strauss
United States Ambassador to Russ:a
Moscow (E)

Ulitsa Chaykovskogo 19/21/23
RUSSIA

Dear Bob,

The State of Alaska has recently learned of a radioactive release from the nuclear
power plant at Bilibino, Russia, on July 10, 1991. This facility is closer to most
communities in western Alaska than to the state capitol.

There is currently in place an international agreement that requires notification of
these types of incidents to nearby or patentially-affected countries. The state is
concerned about the lack of notification regarding this incident. | would like to
know what caused this failure to carry out provisions of the agreement and what
steps are being taken to ensure that the State of Alaska receives prompt
notification of all future incidents.

This notification is critical for several reasons. First, and most Important/y, the
State of Alaska must be able to provide prompt information to protect our citizens
from potential hazards. Second, the state must have lmmed/ate and direct
information if we are to establish a meaningful mon/tormg systér(r to evaluate
possible impacts. Third, the state may be able to share. resources Wwith the Russian
agencies and communities that may be directly affected. by a rad/olog/cal release.
Recent information indicates that there have been 270 unschedu/ed sroppages of
nuclear reactors and five (5) releases from nuclear power plants in Russia since
January 1, 1991. We also have a report that even as this nuclear power station

’
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The Honorable Robert Strauss
April 20, 1992
Page 2

in Bilibino considers a second stage, more than 170 top specialists have
announced their intention to leave Chukotka, and there are currently no.plans for
their replacement. Your prompt assistance in helping to enlighten us on these
matters will be appreciated.

With best regardss.

Sincerely,

&8 Walter J. Hicke)

Walter J. Hickel
Governor

Enclosure

cc: U.S. Senator Frank H. Murkowski
U.S. Senator Ted Stevens
U.S. Representative Donald E., Young
William Reilly, Sacretary of the Environmental Protection Agency
Administrator, Nuclear Regulatory Agency
Curtis Bohlen, U.S. Department of State .
John A. Sandor, Commissioner, Department of Environmental Conservation
Theodore A. Mala, Commissioner, Department of Health and Social Services
Major General Hugh Cox, Commissioner, Department of Military
and Veterans Affairs

WJH/JPH/DEC/In ’ . 1801 .
DECLTR.SYM Radioactive Release
Bilibino, Russia
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‘Russian FPar East M@ws ACD {@W
\>/

Russian Far East Nows is a publication of the Alaska Center for internstional Business and the World Trade Center Alaska,

L ly of Alaska A R Fu&umupmmh-mcumwmmomommwmma.
Als Dep of Ce and E De and Inf Te gles Labd of Viadiy
Independence for the Far East?
A bill recemty adopted by the Association of Far Eastem
Swords tnto Se it Councils wouid give broad pawers t the Far Eaiem Eco-

mhmmmmmmmmm
WMMMMMMMM
i i into ing that will create weakh for
the Russian people. mmmmmmm
i which is in lact happening at & former munitions
near Khabarovsk. .

tactory

Trouble is Americans are not enthusiastic about
Mm.muwmmwmmmh
mmmmmmsmum‘mvm
many votes. Al grow i with the
sp«dolnbnnshthcﬂm‘unFuEnlwmmdy
Ammdaﬁwolmcﬂlmm Deals
mww:lmmhmhkmm.m.
What 1o do? .

Provide more hep. The U.S. spent untold billions
winning the cokd war, & will cost far less to sustain the
peace. Once we convince ourseives of that we need 1o
convince our rich friends in Saudi Arsbia, Kuwak, even
Japan,

wmwmmmr

have 10 go 2 aione, The task of teaching people how to be
wodlmmmbmmmmthm
i ider providing loan pack

pan providing insurance 1o
_whon_wmolwolm'nlnnm -

But perhaps & more ris

ole for
isp g & in oy F
nndbbamhowwnnkcmdmmmnmnyﬂhowod
old fashioned way." Techns s

Py

economic transfor-
mation in the region, &3 federal and cther funds flow
mumwmnvnwh:&um
mmwmmhmmm
mumuwmmmmm

signiicantly, we're in & pasition 1 pisy & role

hmmmdanMWMm
mmmms&mmmmm
M the Korean peninsul

nomic Region (FEER) and facilitate its independence. The bill
Proposes a special status for the FEER, which includes
Primorsky and Kh regions, S; A
Magadan regions and Yakutia

mAsodaﬁmntFuEuumC«uﬁsmmsmhnnl
inating ittee with specific authy ity and powers,
making the in many a torthe
Far East Thisuommimowouldlkomneﬁnapoﬂbnd
Rmshnswoluummmma'hwmmw
wnhm-m'ormalundtordcvobptmmdmorqiom The
mmm-muulhmwylmwmdFuEmmmr-
mwmmm.xmmmcm-mmw
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e Qe and export s Powers would aiso inciude
mmu.wxmmmmmm;mdmmmm
for main tood: raw ials and other and to

dmumimﬁshinngu:inlhomm‘:m. The bill aiso
stiputates that the decisions of the Far Eastern Coordinating
Comittee (FECC) wouid be mandatory for the region.

Amnlimwillbohddmnmhﬂodshhhmniqm-
FEERpmpow,umnmomrﬂyoﬂhorogbnmvuu
of its own natural resources, and 8 number of tax, customs,
mamﬂprivibgu.cnmingmn.mnmuboml‘wu
hmmmumatwafruwmhmohmom
(1172481)
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., NucbarPovnr Chutkotka

The leaders of the Chutkotka Autonomous Area have decided
to finance the construction of the second stage of the Bilibino
nuciesr power station built here in 1973. There is no record o
d:mmwmowonnw Th-unsapmbhm.m.vu More
than 170 top d their i to
bw-cmaﬁa.lMlMou-mnnmlymphmlormlw
replacement. (12/22/81)

(FOREIGN RELATIONS/INVESTMENT )

External Relations Department in Primorye

An external relations department has opened in the Primorsky
krai administration. s head is the former deputy of chief of ad-
ministration Valeriy Lozovoy. The depanment has three
sactions: foreign invesiments and foreign trade, intarnational
cooperation, and protocol sarvice. (1/26/92)

Developmant of anorye

The chist of Primorye's ini ion, V.

recently returned trom a mp 10 organize economic ties between

anovyo and British Columbia. Businessmen from British

becams i in aplan recently by

for of the area. Officials

trom British Columbia will visit Viadivostok soon to discuss

setting Up & “link" between the two areas.

KusmwvnnhomumqwunofﬁualafrumtmEump-m
Bank of F {EBRD) on whether
:mmwmmupmnmmqumc
infrastructure. The bank is ing the il
ties: to help the murd d its in Primorys,
to invest in tuture of Pri y region
directly or to assist with long-term Ioans, and to provndo
financial aid for infrastructure. (11/17/91)

Japan To Open Consuiate (n Viadivostok
Amnmomhcld roolrmythdmbkloducun the
opcmngola in Viadh Mr. Suzuki

'el the I in
unnmahnmldpvdmamobvmm.m
downtown Viadivostok, since this summer a great number of
tourists and businessmen will visii the city. (1/26/82)

Taxation of Forelgn Investors In Primorye

A draft decree issued by Russian Prasident Boris Yeltsin re-
garding Primorys Territory contained a section on taxation that
states that for foreign enterprises invaived in mining, fishing,
and fish-processing, the profit tax cannot exceed 20 percent.
For the ises with foreign i where the share of
a foreign pariner makes up more than 30 percent, the profit
tax cannot exceed 10 percent. {12/29/91)

Registration Costs for Fareigh investments
. Chief of the administration of Magadan region adopted a new
order for the registration of enterprises with foreign invest-
ments. Registration costs will be 3,000 rubles. Enterprises
vmhwmsupbloomﬂbnn#um-dw
December 1, 1991 will be registered free of charge. (2/2/92)
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Viadivostok as Major Aslan Trading Hub

Japan's major trading corporations expect the port of Viadivos-
tok 10 become the major trading hub for cities in the Russian
Far East. An official of Mitsubishi Corp has indicated that
Viadivostok “will becoms the center for most business opera-
tions involving Japan and other Asian nations.®

tok and
group of Japanese Iudmg companies called the Japan
Russian Trade Association has agresd to provide development
assisiance for the Port of Vanino, .

Russian authorities qrnd 10 open the poncmn ol Viadivos-
A

But the Japanese are not the only ones getting involved. In
June, 3 business delagation from Tacoma, Washington flew to
and signed ag and
port ties botween Viadivostok and Tacoma. Under the banking
agreement, Puget Sound Bank will pay for training and
education costs for Viadivostok bankers who come 10 the
Pacific Northwest to leam about U.S. banking methods.

Alhough Viadivostok lacks foreign exchange banks and
customs offices, the massive harbor facilities give great
potential to the city’s luture as a trading hub. The Mitsubishi
ofticial said Viadivostok is bound to become the most important
outlet for Russian Far Eastern stesl, fishery resourcas, oil,
natural gas, and forest products.

A mission of of major J;

barks, trading corporations, and other private sector industries
toured six cities of the Russian Far Esst recemly. The purpose
of the tour was to survey port and other infrastructure facilities
mfmumﬂmmphnshtmprwmm-lbthywhmdhn
substantial increass in port activity. Ancther mission will teach
Russian authories how 1o turmn Viadivostok into a commercially
viable hud.

(lgumal ot Commerce intemationat Edtign, December 1991)

TRANSPORTATION

Shipping lnsm'anu n FarEau
Datrosso, a Far East R joint stock is
molmnmmampanydmkmmmowumy The
d in and its
w:hmwFuEuum anotyo lndSakhdkuhm
fishing Kraip-,

yuz, and cty

Dalrosso has insured more than a thousand ships. It insures

cargoes (both in hard currency and rubles), construction, as-

sembly, adjustment and stant-up risks, after-stan-up guaran-

tees, propesty interests of the joint ventures, state, cooperative,
and public organizations, cars, fixed and current asssats, and
other aspects of shipping. Dalrosso is reportedly different from
other Russian i ies in ity - a policy
with the company snsures recoupment of losses.

Oarosso has rep ives in
arovak, Vanino, \ h
Kamchatsii, Ydsuu.ulan—Udo Nova:iink.lwtdl.lnd

Khab-
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Background Information on Formerly Used
- Defense Sites Containing Radiation
in Alaska

August 25, 1992

PROJECT CHARIOT/CAPE-THOMPSON

Alaska Department of Environmental Conservation, Federal Facilities/Contaminated
Sites section, received a report this week from Cook Inlet Vigil which contained several

- memos from 1962 and 1963. The memos describe and discuss the burial of

approximately 43 pounds of radioactive isotopes, including fallout from nuclear testing
in Nevada at Cape Thompson during Project Chariot. The isotopes were placed in 10
experimental plots and water applied in order to conduct a hydrological study by the
United States-Geological Survey agency for the Atomic Energy Commission. After the
study the contaminated soil was buried under four feet of soil in the Snowbank Creek
- drainage in an area which appears to be-approximately 3000 fest from the Chuckchi

. Sea. The area is used as a subsistence area for the villages of Point Hope and
Kivalina. :

The.site is classified as a DERP-FUD (formally used defense site) and as such is the
responsibility of the Army Corps of Engineers. The Corps has been contacted and
they will contact ADEC regarding their plans for removal. ADEC has informally
expressed their desire for an emergency removal. Further research will center on the
degree of risk posed by the isotopes and more specific information regarding the
-location of the burial. For more information contact Laura Noland (907) 451-2139.

FORT GREELY

"*The repair to the building attached to the SM1-A nuclear reactor commenced the week
of August 17. The contractor has begun the excavating process to remove part of the
‘existing slab in preparation for pouring the new cantilevered retaining wall. According
to John Davis, the radiation monitoring contractor, slightly elevated levels of

. radioactivity were recorded in the excavated soil. This may incur storage and
shipment.of over 300 drums of radioactive waste to the Lower 48. For more
information contact Ron Short (907) 451-2156. .

(CO-comm\defsites.51)
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A Commitment to Alaskans . . Introduction

"A Commitment to Alaskans" is a working document meant to lay
the foundation for a more refined plan in the future. As such, the
Department would like to solicit public and agency input regarding
information contained in this draft as well as any additional
information or ideas which could be of assistance in this planning
effort. : :

Additionally, an Interagency Task Force isbeing formed to act as
a catalyst for advancing and refining the goals, strategies and
objectives outlined on the following pages. If you are interested
in participating in one of the Task Force's working groups, please
let us know.

Please address all comments/ideas to:

John Sandor, Commissioner
. Alaska Department of Environmental Conservation
- ' -410 Willoughby Avenue
e Juneau, AK 99801

Phone: 465-5050
Fax: - 465-5070
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A Commitment to Alaskans

DRAFT: JANUARY 7, 1992
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10 Alaskans ) : e ' Introduction

OVERVIEW

Without adequate water, sewerage, and solid waste
facilities, the vitality of Alaska's communities is
hampered, public health threatened, and opportu-
nities for economic development severely restricted.

As the State looks towards the twenty-first century,
it is critical that we commit to an efficient, well
planned approach to providing these public services
_to all Alaska. '

This document offers a strategy for formulating a
systematic approach to addressing the water, sew-
erage, and solid waste needs of Alaska's communi-
ties. It presents recommendations for maximizing
the efficiency of current sanitation systems and
optimizing future capital project investments. As a
long-term management proposal, goals are outlined
and action strategies presented for review.

This is a working policy document meant tolay the
.foundation for a more refined implementation plan.
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A Commitment to Alaskans i Introd:

A BLUE PRINT FOR SOLVING ALASKA'S
- SANITATION NEEDS

FUNDAMENTAL GOAL:

It is the goal of this administration that no Alaskan be deprived of the
quality of life afforded by the provision of adequate water, sewerage,
and solid waste services.

STRATEGY:

Toachieve this goal, a five boint management strategy is recommended.

. Develop a Comprehensive Interagency Approach to Problem
' Solving.

. Adhere to a Stable Six Year Funding Commitment.
. Six Year Capitalization of the Alaska Clean Water Fund.
. Promote a Solid State/Federal/Conununity Parmership.

. Enhance the State's "Insumnce Policy” Programs (Training &
Technical Assnstance)

TIME FRAME:

If the recommendations outlined in this plan are effectively implemented,
water, sewerage, and solid waste services will be provided in every Alaskan
community by the year 2010. Intermediate steps may be xequlred to
achieve the final level of service.
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A Commi to Alaskans ) Introduction

Due to the distinct demographic and economic conditions as well as
the diverse sanitation needs of Alaska's urban and rural communi-
ties, two separate plans for implementing the State's overall sanita-
tion management strategy are required.

The first plan, outlined on pages ** through **; is a strategy for
addressing the sanitation needs of the State's urban communities.
The second plan, whichbegins on page **, presents recommendations
for solving the water, sewerage, and solid waste problems in rural
areas. These plans are intended to stand alone and may, therefore,
contain some redundancy.

Under each plan, management goals are presented followed by action
strategies for goal advancement. )



GOALS AND STRATEGIES FOR
SOLVING THE ‘
SANITATION NEEDS
OF '
URBAN ALASKA




A Commitment to Alaskans Urban Strategy

The Sanitation Needs of Urban Communities are Dramatic.

AGING
FACILITIES

POPULATION
GROWTH

NEW

The immediate and long term need for increasing the availability of funds for urban
water, sewer,-and solid waste management projects is dramatic. During the next
twenty years, it is estimated that-a minimum of $1 billion will be needed to plan,
design, construct, expand, upgrade, replace, and rehabilitate sanitation systems in
the State’s incorporated municipalities.

The majority of urban water, sewerage, and solid waste facilities in place today
were constructed between 1973 and 1985 at a cost which exceeded $750 million.
Since the average useful life of these facilities is 15-20 years, it is projected that
there will be a major demand for system replacement between 1992-2005. The
exactextent of these replacement costs is not yet known, however, due to inflation
and a variety of other economic factors, costs will exceed the first round invest-
ment.

Alaskais the second fastest growing State in the nation andit's highest growth rates
have traditionally been concentrated in incorporated communities. The population
in many of these cornmunities has already increased beyond the design capacity of
their sanitation systems and system overload has become a serious problem. This
increased burden on a treatment facility shortens its useful life and can result in
inadequate treatment, recurring system malfunctions, or a complete system break-
down. New facilities need to be constructed or old facilities expanded to
accommodate the growing population of these communities.

In addition to replacing aging systems and accommodating population growth,
local governments will soon be faced with meeting new federal drinking water and
solid waste standards. Complying with these new. standards will require a major
investment in extensive system upgrades for many communities.

DRINKING WATER The federal govemment has recently redefined safe drinking water requirements.

REQUIREMENTS

NEW
SOLID WASTE
REQUIREMENTS

The fiscal impact of the new standards is currently under review. It is known,
however, that a major investment will be required to bring systems into compliance
with new surface water filtration and lead/copper rules.

Due to the expense of upgrading landfills to meet new federal requirements, many
cities will likely opt to close their landfills and build new ones. This will notbe -

" cheap. A recent study for the Juncau landfill, for example, estimated closure costs

of approximately $10million. When constructing new facilities, communities will

- be required to meet fedcral design standards which will necessitate a substantial

expenditure.



A Commitment (o Alaskans

Urban Swategy

GOALS

The following goals have been identified as cornerstones to
addressing the sanitation needs of urban Alaska:

Maximize limited State revenues through an equitable
division of State and local financing alternatives.

Promote a State/Community partnership approach to
problem solving.

Assist communities protect public health and attain/
maintain compliance with State and federal requirements.

Develop a systematic approach to meeting community
facility rehabilitation and replacement needs. -

Formulate an effective strategy for meeting population
growth needs and ensuring adequate sanitation services
are provided throughout urban Alaska.

Four Action Strategies are recommended as solid practical steps
toward achieving these goals:

Stabilize funding for sanitation infrastruc?ure.
Optimize the State's investment in sanitation facilities.
Promote State/Community partnerships

Develop a planning database.

5.
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A Commitnent to Alaskans Urban Straiegy

ACTION STRATEGY:
Stabilize funding for sanitation
infrastructure.

A.stable and predictable funding commitment for the construction of sanitation
facilities is necessary to achicve the goal of adequate sanitation services in every
Alaskan community.

As shown in the graph below, State funding of community sanitation facilities has
been sporadic at best. When State revenues were high, it was relatively easy for local
governments to obtain grants. However, as oil revenues declined so did the State's
investment in these projects. The unpredictable nature of this "boom and bust”
funding cycle has made planning for .long term capital improvements virtally

- impossible for local governments. In fact, there have been instances where commu-
nities were successful in receiving State funding for the planning, design and the first
.construction phase of a project, but have not received financial assistance for the
phases necessary to complete the project.

State Punding History of Sanitation Projects®

. $160,000.000:

$140,000,000-1 - I T T 1

$120,000,000
$100,000,000

$80,000,000

$60,000,000
$40,000,000
$20,000,000

83 84 85 8 8 88 8§ %0 9N 9N
- Fiscal Yoar i
* extading projects funded through
. Village Safs Watr

By committing to a stable Municipal Matching Grants budget, the State and local
_ governments would be able to plan forand finance public sanitation projectsina more

effective and efficient manner. .
Likewise, by -capitalizing the Alaska Clean Water Fund loan programs, the State
would provide Alaska's urban communities with a predictable, perpetual and, even-
tually, self-sustaining financial resource (as describe in objective 2 of the next Action
Strategy.

6.



A Commitment to Alaskans , : ' " Urban Strategy

Objective2 Capitalize the State Construction Loan Program.

For the next six years, the Department plans to request an appropriation to the State
Construction Loan Program as part of its capital budget submission. Due to the large
demand for financial assistance from this loan program (last year alone, community
requests exceeded $95 million), a minimum capitalization of $10 million per year for six
.yearsis recommended. Atthis level, over $177.7 million in sanitation projects could be
financed over twenty years.

If revenues are available, a more aggressive six year capitalization commitment is
. fed.

AN ENDOWMENT FOR THE FUTURE.

The graph below compares the value of new projects which could be financed through the
State Construction Loan Program over a twenty year period under four capitalization
scenarios, where $10, $15, $20 and $25 million are appropriated each year for six years.

~b— $10 M per year for 6 years

$450,000,000 1 - SlSMpﬂymwaym' 159,125
$400,000,0003— —r— $20 M per year for 6 years ),ll
$350.000,000 —o— $25 M per year for 6 years . $355,327,300
$300, L

000,000 A" ": $266,495,475
$250,000,000- - ’

et | b
$200,000,000. : i $177,663.650
$150,000,000 adB .l i
™ ;,Pkk
$100,000,000
11
$50,000,000-
m LRI

—NmYneresoxanznenmeg
Fiscal Year
Under Scenario 1, the State capializes the fund at the rate of $10 million per year for six

years. This commitment ievel would allow the fund to finance $177,663,650 worth of
projects over a twenty year period. )

As the capitalization level increases under the remaining three scenarios, the number of
pmjectsthucanbeftmdedoveruwmtyymandmeavmgemmntoxherevolving
fund increase proportionately. Under each scenario the State would realize more that a
225 perceat return on its initial investment after 20 years.



A Commitment to Alaskans - . ' Urban Strategy
Objective 3 Promote an equitable solutlon to capital project
financing.

Addressing the water, sewerage; and solid waste needs of the State's urban communities
is estimated to cost in excess of $1 billion over the next 20 years. Unfortunately, local
governments and the State have limited financial resources. So the question arises... how
will the planning, design and construction of these projects be financed?

The State cannotdoitalone. Revenues are declining and demands on budgets are already
burdensome. Neither can communities afford to finance multi-million dollar projects.
There are few revenue streams which local governments can dedicate to sanitation
facility construction. Residential user fees are already steep in mostcommunities and are
carmarked for system operation, maintenance, and replacement costs.

The Department recommerids an equitable division of financial responsibility between
the State and local governments. The graph below compares the costs to communities
and the State to construct $1 billion in projects over the next twenty years under five
financing mechanisms: State Direct Grants, State Construction Loans; Municipal Bonds;
Municipal Grants combined with State Construction Loans; and a 50/50 Municipal
Grant/community bond combination.

C of cost to ities and the State to Construct 1 Billion
in pro].cn over the next 20 years under 5 financing altemnastives.

£2.500.000.000-

1 R =$=m- Cost 10 Stats

2 /. —me— Cost to Community
Yy

4 /
n 3

As shown above, the most equitable division of financial responsibility between the
‘State and local governments would be provided by combining Municipal Grants and
State Construction Loans. The grant/loan ratio could be changed based upon a
community's financial capabilities. This approach is used in many States throughout
the U.S. where grant/loan blends for water and sewer projects are based upon what is
called an ablhty to pay index.

10.
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ACTION STRATEGY:
" Promote a State/community partnership.

Itis essential that community participation in a project go beyond signing a grant offer or passing a resolution.
It is equaly vital that the State's role transcends simply disbursing payments. Experience has shown that
communities who actively work with the State and participate in the solution to their sanitation problems are
more likely to adequately operate and maintain their facilities.

Objective1 Local commitment to participate in funding.

Requiring a local funding commitment not only ensures that projects are a community
priority, it also increases community interest in operating and maintaining projects in which
they have made a financial investment. Historically, the matching requirement of the
Municipal Grants program has been the catalyst for this commitment in urban communities.
Now; the Alaska Clean Water Fund loan programs are also available to assist all urban
communities participate in project costs.

Objective 2 Cooperative pianning.

A successful project requires adequate and cooperative planning. Without planning, re-
sources may not be available to complete construction; a community may get a project which
is different from what they wanted; the facility constructed may not be feasibie, practical, or
the-most cost effective alternative available; and the cost of operating and maintaining the
system may be too expensive for the community. Itis, therefore, vital that both local residents
and individuals with experience and expertise are part of the planning team. Project cost
estimates must be accurate or construction could be halted prior 1o completion. Public
hearings should be held frequently during planning to ensure the community gets whatit wants
and has the information necessary to choose the most cost effective, feasible, and practical
project alternative.

Cooperative Planning between communities and the Deparimem is an integral part of
successful projects. It is a requirement of Municipal Grants, Federal Wastewater Loans, and
State Construction Loans.

Objective 3 Operation and maintenance.

In addition to a commitment to properly operate and maintain their facilities; funding for

sanitation projects should be conditioned upon a local commitment to (a) hire operators

certified at 2 level commensurate with the technical complexity of the facility, and (b) require
.. operator participation in refresher courses and skill advancement training.

The Department will provide assistance for addressing these requirements by (a) ensuring
communities are aware of operation and maintenance costs associated with a project prior to
construction, (b) assisting communities to calculate user fees sufficient to finance operation
and maintenance costs, and (c) by offering training, technical assistance, and certification
programs for system operators.

12.
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GOALS AND STRATEGIES FOR
' SOLVING THE :
SANITATION NEEDS
~ OF
RURAL ALASKA
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A Commitment to Alaskans Rural Strategy

Providing Adequate Sanitation Services is
Crucial to the Vitality, Public Health, and
Economic Growth of Rural Alaska.

As Alaska looks to the future and a growing population, it is essential that we strive to
provide services which protect” the public health of our rural residents and lay a
foundation for economic development opportunities.

Adequate water, sewerage, and solid waste services are cornerstones to realizing these
goals.

As the twenty-first century nears, citizens in over half of the State's rural communities
do not have piped water or flush toilets. Over ninety percent of the sewerage facilities
in rural Alaska have been assessed by the federal government as inadequate. State and
federal agencies have estimated the costs of providing acceptable sanitation facilities
in evéry rural community to be $1.2 to $1.3 billion. These are startling statistics and
they highlight the magnitude of the problem. :

Without adequate water and sewerage facilities, personal hygiene is difficult, if not

impossible. The lack of facilities to properly dispose of human waste, combined with
PUBLIC insufficient quantities of safe water often result in threats to public health. .Village

HEALTH residents experience a number of waterborne and communicable diseases which could

- beavoided if means to supportimproved personal hygiene and safe drinking water were
available.

The provision of acceptable sanitation services is often a prerequisite to economic
development and growth. However, many villages lack these basic facilities. Numer-
ous rural communities, for example, are unable to attract the seafood processing
industry because their water and sewerage facilities do not meet standards required to

ECONOMIC  Support the industry. Likewise, the full potential of the tourism business may not be
DEVELOPMENT realized in rural Alaska since even the most seasoned traveler would prefer to visit an
area where safe drinking water and flush toilets are available and refuse is consolidated
out of sight. Another example of an economic development opportunity which
demands sanitation infrastructure is port development. To attract shoreline businesses,
not only do our ports and harbors need adequate docks and breakwaters, but adequate
water and sewer are also critical. Under MARPOL, coastal commurities must also
provide solid waste facilities in order to engage in marine commerce, yet adequate
facilities are not available in many of our more promising rural ports.

One of the indicators often used to measure the quality of life in a community is the
public service infrastructure provided to residents. Carrying a sloshing bucket of
QUALITY  human waste to pitch in a pond or hauling water from a watering point would not be

OFLIFE  acceptable to the vast majority of Americans, yet many rural Alaskans contend with
these hardships daily. Providing water, sewerage, and solid waste services to every
community by the year 2010 will allow all Alaskans to experience the quality of life
taken for granted throughout the rest of the nation and much of the world.

14.
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A Commitment to Alaskans Rural Strategy

A CALL TO ACTION.

Aftertwenty years of trying to address the sanitation needs of rural Alaska, itis clear there
are no quick fix solutions.

The problem is multifaceted. First, our current selection process for determining which
projects will receive grant assistance is short-sighted. Too often the State's annual
sanitation funding plan is thrown together during the closing days of the legislative
session based upon political criteria rather than need. A long term, stable funding
approach has not been available.

Second, it has become clear that technology alone will not address the water, sewerage,
and solid waste needs in rural Alaska. Competent operators , adequate user fees, proper
accounting, and the support of a well managed community government are equally vital
components to solving sanitation problems.

Third, demographic, economic, and climatic conditions make sanitation system con-
struction and operation in rural Alaska among the most expensive and technically
challenging in the world. Yetlittle research has been conducted to develop alternatives
to expensive and complex piped systems capable of providing an equal level of service.

Finally, a long term strategic approach to solving rural sanitation needs has never been
formulated. Rather, planning has been limited to a one year period and has been based
solely upon the outcome of the State capital budget process. This process has proven '
ineffective.

As the first step toward addressing these and other related issues and instituting a
more unified approach to solving the sanitation problems of rural Alaska, the
Department recommends the formation of an Interagency Task Force. This group
would act as the catalyst for advancing and refining the goals, strategies and
objectives outlined on the following pages.

16.
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Estimated Timeline for Solving Unmet Needs
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L pera 1) $50 million available per year from all known sources..

mainiaining the systems. 2) Time lines will be shonened if additiona! funding is obtained
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A Commitment to Alaskans Rural Strategy

ACTION STRATEGY:
Form an Interagency Task Force.

Due to the magnitude of sanitation needs in rural Alaska, a unified, multiagency approach to problem

. solvingisnecessary. AnInteragency Task Force will be established to review, analyze, and recommend
policies, standards, and solutions for formulatin g a federal/State/community twenty year rural sanitation
strategy: The Task Force will consist of individuals, groups, and agencies representing a variety of
interests and disciplines. Representation will include State and federal agencies, local officials, the
Legislature, the University of Alaska, Health Corporations and rural leaders. Participation, input and
recommendations from experts in the areas of engineering, housing, finance; business, health and
education will provide the Task Force with the policy direction necessary to develop a comprehensive
twenty year strategy for meeting the water, sewerage, and solid waste needs in rural Alaska.

Because of the complexity and number of issues at hand, the Task Force will work more efficiently if
divided into several subgroups. Each subgroup will be assigned specific issues to analyze and will be
responsible for reporting recommendations to the full Task Force for inclusion in the States rural

sanitation strategy. During the first year of the strategy, the Department will concentrate on obtaining
program direction from Task Force recommendations on the following:

Objective 1. Establish uniform standérds for federal and
‘ State housing :

The existing minimum water and sewerage service standards of State and federal housing
programs will be reviewed by the Task Force. Current standards will be examined for
compatibility with the State's overall goal of providing water, sewerage, and solid waste
services to every Alaskan community. Where current standards are inadequate, specific
parameters will be recommended as minimum health requirements. .

If adopted, these parameters would be required in every new home constructed in Alaska
by federal and State housing authorities. Additionally, methods for modifying plumbing
* in existing homes which do not meet the minimum code will be explored. -

Objective 2 Develop a policy for subsidizing the oﬁeration
' and maintenance of village owned facilities.

The Task Force will review the feasibility of providing a subsidy program for operation
and maintenance of village sanitation facilities. Many villages do not have the population
oreconomic base to adequately budget for operation , maintenance and replacement costs
related to providing sanitation services. These.costs will be reviewed and compared to
the average household income in each rural region of the State to determine an equitable
- solution to O&M budgeting. The cost of subsidized O&M will then be compared to the
cost and benefits achieved though expansion of the Remote Maintenance Worker
Program. :
20.
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A Commitment to Alaskans Rural Strategy

Objective 5 Develop and institute a sanitation education
curriculum.

Breaking the cycle of water borne disease in remote communities takes more than capital
projects - a health education program s needed to augment ongoing construction activides.
The Task Force will explore working with the Department of Education, the U.S. Public
Health Service, and local school districts to develop and implement a complete "health
education kit" including videos, posters, and text books. These materials would be made
available 1o teachers in remote locations to educate children of the importance of personal
hygiene, safe drinking water, proper sewage disposal, and adequate solid waste manage-
ment.

Itis suggested that heaith education become an integral part of all sanitation construction
projects in rural Alaska. The whyg and hows of properly using new facilities as well as
information regarding communicable discases (what they are, how they are spread, and
how to prevent contacting them); the water cycle; the importance of boiling non-treated
drinking water; and the importance of separation distances between places where water is
obtained and where sewage or solid waste is hauled would be among the topics explored.

Objective 6 1mprove roads in communities where haul sys-
— tems are the selected alternative.

Geographic, climatic, and economic conditions in many rural communities make piped
utilities impractical or infeasible. In such cases, residents frequently select water and
sewer haul systems as preferred project alternatives. Haul systems require roads with
bearing ‘capacity adequate to handle large water and sewage transportation vehicles.

- -Unfortunately, many of the communities who desire haul systems, either do not have
roads or have roads which do not now have adequate bearing capacity.

The Task Force will explore coordinating funding and resources with the U.S Public
Health Service, the Bureau of Indian Affairs and the Department of Transportation in
order to construct new gravel roads or improve the bearing capacity of existing roads in
communities where haul systems are the preferred alternative to piped systems.

Objective 7 Develop utilities for joint use by villages and schools.

Inmany villages, two separate water and sewer systems arc operated. One provides service

- to the community and the other to the.school. As a result there are two treatment plants,

" two wastewater collection and disposal systems and dual plumbing, heating and electrical
systems to support them. ’

-Based upon the recommendations of the Interagency Task Force, the Department proposes
identifying those communities where dual systems exist; examining the requirements of
each; and determining where joint utilities are cost effective and practical. It is further
recommended that a joint utilities pilot study be conducted by REAA's prior to applying
the “joint utilities” approach in several areas.

22,
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A Commitment to Alaskans Rural Strategy

ACTION STRATEGY:

Stabilize funding for rural water, sewer, and solid
waste projects. '

Itis virtually impossible for the State to enter the twenty-first century with hopes of providing every
Alaskan community with adequate sanitation services without a stable funding commitment for the
construction of necessary facilities.

As shown in the graph below, State and federal funding of rural sanitation facilities has been
sporadic at best. When State revenues were high, it was relatively easy for local governments to
obtain grants. However, as oil revenues declined so did the State's investment in water, sewerage,
and solid waste projects. The unpredictable nature of this "boom and bust” funding cycle has made
long term capital improvement planning virtually impossible for local governments. Likewise it
does not allow for a systematic, long term Statewide approach to address community sanitation
needs. )

History of State Funding for Rural Sanitation 1985-1990

I ]
Ej Direct Grams
B Village Safe Water

By committing to a stable Village Safe Water capital budget, the State, federal, and local
governments will be better able to plan for and finance public sanitation projects.

24.
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A Commitment to Alaskans Rural Strategy

ACTION STRATEGY:
Assist communities increase operation and
maintenance capabilities.

The construction of rural sanitation facilities represents a multi-million dollar investment by the State
in public health protection for village residents. Increased commitmentto the operationand maintenance
of these facilities is necessary if rural public health and the State's large investment in sanitation facilities
are to be safeguarded. Weaknesses in planning, staffing, and budgeting lead to sanitation system failures
as surely as equipment and mechanical breakdowns. Unless this trend is reversed, additional system
failures are predicted and a tremendous financial burden will be placed on the State. The Department
proposes the following multi-disciplinary approach to help deal with these problems.

Objective 1 Define operation & maintenance capabilities
——— and needs in each community.

Using data obtained from Remote Maintenance Workers, Village Safe Water Engineers,
Public Health Service Engineers, Native Health Corporations and community leaders,
the Department will assess the operation and maintenance capabilities and needs in each
rural community. The Operations Assistance program within the Department will use
this information to target training efforts in communities lacking sufficient expertise for
operating and maintaining their systems.

ObJectlve 2 Work with State agencies and authorities to
————— develop and implement a utility management
training program.

The Department recommends working with the U.S. Environmental Protection Agency,
~and the Department of Community and Regional Affairs, and the Alaska Energy
Authority to develop and institute a management training program to assist rural
communities in implementing basic financial, accounting, bookkeeping and manage-
ment systems necessary to properly manage public utilities. Through the program, local
officials would learn to compare revenues to actual costs and adjust user fees accord-
ingly; investigate alternative sources of system revenues; develop utility billing proce-
dures and policies; and institute proper accounting and solid business management

26.
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Objective 4 Expand the Remote Maintenance Worker
Program.

Most of the State's rural communities lack a public works department, a full time

. professional water/sewer operator, and in many cases an electrician or plumber. Systems
are frequently leftin the hands of volunteers who, with limited resources and knowledge,
face a wide array of mechanical, environmental, and public health related problems. In
areas where climatic, economic, and demographic conditions make operation and
maintenance of facilities arduous, technical expertise is of great importance. However,
the remote location of most villages makes it economically infeasible for outside services
to be obtained when technical assistance is most needed. The Remote Maintenance
Worker Program offers a partial solution to this problem.

Currently, the program consists of eight Remote Maintenance Workers (RMWs) whoare
mechanical experts as well as trainers. Each RMW is assigned acircuitof 10-15 villages
and resides in a hub community within their area. Through the efforts of these RMWs,
the program employs a two-fold approach to protecting costly fac:hues and public
health.

1. Technical Assistance. Due to the remoteness and climatic conditions found in most
villages, even minor operational problems can result in malfunctions that can lead to
catastrophic system failure. As technical experts, RMWs are available to villages 24
hours a day throughout the year for advice and emergency repairs.

2. Operator Training. As educators, RMWs provide operators with emergency and
muunemrthe—;obmnmg.Opuammuamedudmownspeedmalwdcmmmsmtc
with their mdmdual xequucmcms

The solid commitment and ongoing cooperation of the legislature, the Department of
Environmental Conservation, several Native Health Corporations, and rural villages
throughout the State is positively reflected in the success of the RMW program.

Uhfoﬂunatdy, less than half of the State's rural comununities are serviced by a
Remote Maintenance Worker (refer to exhibit *)

The Interagency Task Force will evaluate expanding the RMW program so that
within the next five years, all rural communities are served by a Remote Mainte-
nance Worker, This will ensure the protection of rural public health and the State's
capital investment in rural sanitation infrastructure. RMW assistance will only
be provided until a community has obtained the competence to operate its system
without State assistance,
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ACTION STRATEGY:
New technology- research & development projects.

The Department proposes active investigation and promotion of innovative and alterative
technology for the delivery of rural sanitation services. Demographic, economic, and
climatic conditions make sanitation construction and operation in rural Alaska among the

- most expensive and technically challenging in the nation. A research and development
program needs to be instituted to develop alternatives to expensive and complex piped
systems capable of providing an equal level of service.

Research and development activities should represent a community, State, federal,
University and private sector cooperative effort both in funding and design. A muld-
tiered approach to investigating and developing new sanitation technologies is suggested.

As the first step in this cooperative effort; the Department advocates sponsoring annual
technology seminars where promoters of innovative and altemative sanitation technolo-

wgies can present their concepts to the engineering community. This would encourage new
ideas from manufacturers and designers and would introduce sanitation engineers to
nontraditional technologies.

Itis suggeéted that the Interagency Task Force include a research and development
subcommittee to review new technologies including those presented during annual
technology seminars to determine which merit further study .

As funding allows, those technologies recommended by the subcommittee as showing
the most promise would undergo field testing which would consist of three phases. The
first phase would include targeting a receptive village to host the demonstration project,
a project inception briefing during a council meeting of the hosting community, and (if
necessary) fabrication of prototype units. During phase two, prototypes would be
installed in the homes of four to ten volunteer families. Phase 3 would consist of project
evaluation. If the project is a success and well received by the village, expansion of the
technology into-the rest of the community would be recommended through the capital

budget process.

This phased approach would allow communities to participate in and assess each step
of ademonstration project before continuing on'to the next phase. Further, it would allow
communities to observe and evaludté technologies prior to deciding whether to adopt the -
new technology on a community-wide basis.

- All studies, evaluations, and reports regarding the successes or failures of new sanitation
technologies in village Alaska would be made available to interested parties.
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Written testimony for the hearing of the Senate Select Committee on Intelligence on
Radioactive and other Environmental Threats to the Arctic resulting from past Soviet
activities, Saturday, August 15, 1992, Fairbanks, Alaska, Thomas C. Royer :

An Action Plan for Arctic Pollution Studies

Past pollution of the Arctic by the Former Soviet Union and the continuing
contamination from the existing sites and practices in Russia pose potentially serious threats
to the Arctic environments and its inhabitants as discussed in the oral testimony of 15

" August 1992, The University of Alaska has expertise that can be brought to bear on this
problem and the faculty of the University of Alaska have a direct interest in protecting the
well-being of their families and neighbors; they are willing to respond with vigor to this
problem.

The problem is an interdisciplinary and international one. It cannot be solved by
one agency or country. It requires a very long duration commitment. It also requires the
utilization of resources in what is considered by many as a remote region of the world,
though not remote to those of us who live here. The use of existing organizations,
cooperative agreements and facilities to address this problem would provide the most rapid
and least expensive approach to this complex problem. -

As mentioned in oral testimony of this hearing, the problem can be broken down
into four tasks, 1) identification of sources of pollution, 2) monitoring for that pollution at a
network of sites, 3) investigation of pathways for that pollution and 4) mitigation of the
hazard. The potential sources include radionuclides, heavy metals, pesticides,
hydrocarbons, and PCBs. How do we proceed? _

We need both a long-term plan and immediate action. Immediate action should take
advantage of existing programs in the Arctic nations. For example, air monitoring sites
should be added to existing networks. . Sampling opportunities in the Arctic marine
environment are available in the upcoming months and they should be utilized. Within the
next several weeks, at least two research vessels will be in the Chukchi Sea in both the
Russian and US EEZ and could carry out some limited, initial sampling. These studies
involve both University of Alaska Fairbanks and Russian scientists. Similar opportunities
might exist in other areas such as wildlife ecology and public health that can be identified as )
helping with the problem. There currently exists a cooperative agreement on the Beringia
Heritage Park that could be used to sampie terrestrial systems on either side of the Bering

Sea. :
A long-term plan for Arctic Pollution Studies should be developed by an international
- group of science and engineering experts. This interdisciplinary group should develop a
‘long-term action plan for the four tasks soon, beginning with an identification of existing
data and information on Arctic pollution that expands on the information provided in these
Senate Hearings. I propose that the University of Alaska host such a meeting and
coordinate it with interested universities and other organizations including federal and state
agencies. -After a plan is established, requests for specific proposals can be made and the
work begun.
" "A critical facet of this work will be the cooperation of Russian and other circum-
Arctic scientists. While the faculty at the University of Alaska Fairbanks already have
"many collaborative agreements with Russian colleagues, it is important that ties between
Arctic researchers be strengthened and ties established where they do not exist. The new
International Arctic Science Committee (IASC) can play a major role here. A University of
Alaska Fairbanks faculty member presently chairs the IASC Working Group on Global
Change, which is concerned with environmental changes in the Arctic. Also, AMAP, the
Ainternational Arctic Monitoring and Assessment Program is now devising a strategy for
monitoring Arctic pollution, and University of Alaska Fairbanks faculty members are
helping to .write the US contribution to this strategy. Both of these activities will be
brought into our proposed long-term planning. '
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“The University of Alaska is prepared to organize this planning meeting and to serve
as a clearinghouse to coordinate an immediate response using existing expertise from
. universities and state, federal, and international agencies. UAF has ties.with most of the
-federal funding agencies that might have interest in this problem; NSF, DOE,.NASA,

NOAA, Coast Guard, USFWS, EPA, NIH, CDC, Public Health and the Corps of

Engineers.
ARCTIC RESEARCH VESSEL

It is recognized that the U.S. presently has a limited capability to sample the Arctic
Ocean.. U.S. Coast Guard icebreakers, Polar Star and Polar Sea, are available when not on
other missions. . Major expeditions have been carried out on these vessels but the sampling
of frequently repeated stations is much more difficult. Russian ice breakers are another
logical platfarm to use especially in the next few years. However, the long-term solution is
for the U.S. w rely on its own Arctic research vessel.

The National Science Foundation has funded a conceptual design and is now
funding a preliminary design of such a vessel with input from the scientists of the Arctic
community. The final design is expected in 1993 with construction beginning in 1994. It
should be available in 1996 and will be capable of addressing many of the Arcticpollution

lems for the first quarter of-the next century. This will be-an impomnreapabilily'since
it will allow the U.S. research community to have control over its ability to sample in the
Arctic. It will- it sampling on the Alaska and Siberian shelves unaided by escort for

- -about six of the-year. Endorsement from the State Department and other federal

agencmnap{rwnm ® to ensure that the design and construction of this vessel progresses
in an orderly fashion.

Thomas C: Royer

Chancellor's:Faculty Associate for Research
University of Alaska Fairbanks

Fairbanks, Alaska 99775



Office of the Director of Libraries (907) 474-7224
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The Elmer E. Rasmuson Library
Pairbanks, Alaska 99775-1000

August 27, 1992

Honorable Frank Murkowski
United States Senate

709 Hart Building
Washington, DC 20510

Dear Senator Murkowski,

This is just a very brief follow-up on the hearings you held
‘.recently in Pairbanks with the Select Committee on Intelligence of
the U.S. Senate relating to nuclear pollution in the Arctic. Bz

While I know there is obviously a great deal of research to be
accomplished identifying, profiling, and tracing the effects of
nuclear pollution in the Arctic, particularly emanating from the
former Soviet Union, I would like to stress two points.

The great volume of research done in the former Soviet Union is

available at the various scientific institutes, but not easily

accessible because of language barriers. There should be, as part

of this effort and others, an attempt to work with scientists and

information scientists in the former Socviet Union to assess the-
breath, depth, and accuracy of much of the scientific research. .
which is in the form of gray report literature now largely

inaccessible to the West. Soviet information scientists are eager

to work and collaborate with others, particularly U.S. librarians

and information scientists, who may assist them in translating and

making these many scientific studies more readily available to the

world scientific community.

Also, as much of the scientific work proceeds, there is a need,
often identified in the hearings you held, to make sure that the
peoples in the North know the results of the various scientific
endeavors in a relatively timely fashion, and in a format readily
understood by indigenous pecples and local populations who may not
necessarily be scientifically sophisticated. Libraries, both at
the local level and in higher education, have a role to play in
the dissemination of these research results. They should be
integral to my effort to make the research results and prospective
impacts available to the public. .



Honorable Frank Murkowski
August 27, 1992
Page -2~

I found the hearings extremely interesting and was very pleased
that you took the opportunity to hold them in Fairbanks,
particularly on the UAF campus. :

Sincerely yours,
B e # e Loty

raul H. HccCarthy
Director of Libraries



anadian Embassy

Ambaeande dn Yanadz

501 Pennsylvania Avenue, N.W.
Washington, D.C. 20001

August 13, 1992

-

The Honourable David L. Boren

Chairman

The Honourable Frank H. Murkowski

Vice Chairman

Senate Select Committee on Intelligence .
211 Senate Hart Office Building

Washington, D.C. 20510-6475

Dear Senator Boren and Senator Murkowski,

Further to Ambassador Burney’s letter of July 14,
I am pleased to provide a written statement for inclusion in
the record of your August 15 hearing on radiocactive and other
environmental threats in the Arctic.

Please do not hesitate to contact me or my staff if we
can provide additional information. :

Yours sincerely,

Michael Kergin
Charge d’Affaires, a.i.

c.c. David Garman
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Radiocactive and Other Environmental Threats to the
United States and the Arctic
Resulting from Past Boviet Activities

Pield Hearing Conducted by the
S8elect committee on Intelligence
United states Senate

University of Alaska, Fairbanks
August 15, 1992

Statement of the Government of Canada
CIRCUMPOLAR ARCTIC ENVIRONMENTAL PROTECTION

Over the past few years, Canada has shared in the
growing appreciation of the importance of the Arctic ecosysten
and its vulnerability to global sources of pollution. This
subject is of great concern to the Government of Canada. We
welcome this opportunity to share our views.

Threats to the integrity of the Arctic ecosystem arise
from a number of sources, including anthropogenic radioactivity
(1) . Many are hemispheric in origin and can only be resolved
through international cooperation. The eight Arctic countries ~--
Canada, Denmark, Finland, Iceland, Norway, Russia, Sweden and the
United States -- have recognised their responsibility as joint
custodians of the Arctic environment and in 1989 embarked on the
Finnish Initiative, a common strategy to address the threats.

ts i e i cosystems

Canada’s initial involvement in the Finnish Initiative
followed a period of focused attention on emerging problens
relating to Arctic environmental pollution, beginning in 1985 with
the establishment of an inter-agency Working Group on Contaminants
in Northern Ecosystems and Native Diets. A baseline literature
review commissioned by the Working Group underscored the need for
a comprehensive assessment of wildlife contamination in northern
Canada (2). In response, the Working Group undertook a
co-operative program of studies based on an integrated ecosystem
approach. The program of studies linked atmospheric, .
oceanographic and limnological transportation processes and
pathways with biotic accumulation, human dietary patterns and
possible health implications. Scientists and indigenous peoples
worked together to design and conduct the project, the first
comprehensive review of which took place at an international
workshop in ottawa in February, 1989 (3).

... /2
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The review, which has recently been published (4),
considered four families of pollutants: heavy metals,
organochlorines, acid precipitation, and radionuclides. The
primary focus with regard to radionuclides was on long-lived
fission products that have entered the Arctic terrestrial
ecosystem, primarily through atmospheric fall-out from nuclear
weapons testing between 1952 and 1980 and as a result of the
Chernobyl incident in 1986. Monitoring programs to assess the
impact of radionuclides on Arctic biota and humans were carried
out. Although the slow biological turnover rates in the Arctic
have prolonged the natural dissipative processes, a steady decline
in cesium-137 levels was observed. The results suggest that the
consumption of caribou meat from Arctic Canada does not pose a
significant cancer risk. This trend can be seen as evidence of
the environment’s ability to recover in response to corrective
actions such as the atmospheric Nuclear Test Ban treaties.

The review also concluded that while acidic
precipitation is not responsible for significant ecosystem stress
in Arctic Canada, certain heavy metals (particularly cadmium,
mercury and lead) and a variety of organochlorine compounds are
found in surprisingly elevated concentrations in Arctic biota at
the top of the food chain. In the case of organochlorines (e.q.
PCBs, chlorinated dioxins, and DDT) and other persistent organics,
the concentrations are the result of a combination of atmospheric
pathway and chemical characteristics and the high affinity of
these substances for fats. This has resulted in the significant
biomagnification of the chemicals in many of the favoured dietary
items of indigenous peoples (e.g. fish and marine mammals). The
fact that some of the most ubiquitous substances in the Canadian
Arctic (e.g. the pesticide toxaphene) have never been used in
Canada on a regular basis indicates that the Arctic pollution
issue is global in nature and cannot be addressed by ourselves
alone.

The Finnish Initjative

Recognition that environmental degradation of the Arctic
requires a joint response underlies the Finnish Initiative.
Delegates to the initial meeting in September, 1989, agreed that a
series of reports on the state of the Arctic environment be
prepared with respect to the following contaminants: Acids
(drafted by Finland), Heavy Metals (U.S.S.R.), Noise (Denmark),
0il (Norway), Organic Contaminants (Canada) and Radioactivity
(Finland). It was determined as well that Norway and the U.S.S.R.
would lead a review of national and international monitoring

Y
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systems operating in the Arctic and develop proposals for future
action in this field. Finally, it was agreed that Canada and
Sweden would begin work on the elaboration of an Arctic
Sustainable Development Strategy. Draft reports on these subjects
were reviewed at the second meeting on the Finnish Initiative, in
Yellowknife, in Canada’s Northwest Territories, in April, 1990,
and were subsequently published (5). :

Several important developments occurred. at the
Yellowknife meeting. The first was the participation for the
first time of Arctic non-governmental organisations -- the Inuit
Circumpolar Conference, the (U.S.S.R.) Association of Small
Peoples of the North, and the Nordic Saami Council -- as formal
observers. Second, the structure of the Declaration on the
Protection of the Arctic Environment and the companion Arctic
Environmental Protection Strategy began to take shape (6). The
Declaration and Strategy were further developed at a preparatory
meeting in Kiruna, Sweden, in January, 1991, and the Declaration
was signed by all eight circumpolar countries in Rovaniemi,
Finland, in June, 1991 (7). . .

e vironmenta tecti Strat

. The Arctic Environmental Protection Strategy (AEPS)
establishes objectives and defines a set. of common principles to
guide the Arctic countries in.taking action to protect ecosystens
and promote the sustainable utilisation of resources. The
Strategy contains a review of the problems posed by persistent
contamination by organic substances, oil, heavy metals, noise,
radioactivity and.acidification, and a program of action to
respond to environmental degradation resulting from these six
issues. The proposed actions take advantage of existing
international tools and mechanisms, where possible. For example,
the eight Arctic countries agreed to utilise the Task Force led by
Canada and Sweden under the United Nations Economic Commission for
Europe (ECE) to develop proposals for international control of
persistent organic compounds under the Convention on Long~Range
Transboundary Air Pollution (LRTAP) by 1994.

: The Strategy also outlines specific commitments related .
to Protection of the Arctic Marine Environment, Emergency
Prevention, Preparedness and Response, Conservation of Arctic
Flora and. Fauna, and the establishment of an Arctic Monitoring and
Assessment Program (AMAP). The latter is at present being
developed by a circumpolar task force and its content is expected
to be finalised at a meeting scheduled to take place in Toronto in
December 1992 (8).

ees/d
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The Strategy is a living document. The eight Arctic
countries have agreed to hold regular meetings to assess progress
and to further develop the plan, and are to meet next at
ministerial level in Greenland in September 1993. ‘A practical
instrument has -thus been created through which the circumpolar

.nations can work together to address the type of issues of concern

to the Senate Select Committee.

The Government of Canada developed its own Green Plan in
parallel with the development of the AEPS. Although this
six-year, $3-billion comprehensive national environmental plan

includes components which relate to the Arctic only indirectly, it

also includes a comprehensive plan of action exclusively devoted

to the Arctic region -- the Arctic Environmental Strategy (AES),

unveiled in April, 1991 ,(9).” The AES is a six-year, $100 million
program which sets out .specific ‘programs to address four key

. environmental -challenges in the North: contaminants, water, the

v

clean-up and disposal of waste, and the integration of economic
and environmental considerations. . The components of this plan of
action were developed in partnership with local and national
organisations of indigenous peoples, who are now also
participating in its implementation. Through the Green Plan

Arctic Environmental Strategy, Canada is acting upon its share of

the ministerial- commitments made in the Rovaniemi Declaration.
Russia

Any:=plan .to protect the Arctic environment must include
the effective participation of Russia, the territory of which
includes a very 'large proportion of the land mass bordering the

‘Arctic Ocean and of the fresh water entering it. It is quite

clear that the. Government of -the Russian Federation recognises its
responsibilities in this area'and is anxious to address them.
However, trying to redress the legacy of the past poses enormous
practical challenges.

canada believes -that .the eight signatories of the
Rovaniemi Declaration share a common resolve to be innovative in
seeking ways to assist Russia. In most cases, assistance is
taking place on a bilateral basis.. In June of this year, Prime
Minister Mulroney and Russian President Yeltsin signed a new
canada-Russia Agreement on Cooperation in the Arctic and the North

+ (10) which included a section addressing contaminants. The

Agreement replaced earlier versions, which have already proven to

ee. /S
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be of great value in assessing the importance of pathways for the
transport of persistent organics into the Arctic. Prime Minister
Mulroney also announced that Canada will build an atmospheric
monitoring station in the Russian Arctic to examine persistent
organics, thereby complementing the actions planned under the AMAP
and the Rovaniemi Declaration. }

A second example of bilateral cooperation is the joint
Norwegian-Russian investigation of former Soviet nuclear dump
sites in the Barents Sea, which will begin on August 15, 1992. A
Canadian will participate in this activity, collecting samples for
analysis in Canada, and Norway has been informed of our
willingness to take part in future related studies. The full
extent of nuclear disposal practises used by the former Soviet
Union in the Arctic is only now becoming known, -and the potential
environmental impact must be assessed. Theoretical considerations
suggest that the degree to which radionuclides are dispersed
following leakage from a marine dump site container will depend on
the physico-chemical form in which the radionuclides are released.
Many radionuclides such as plutonium-239 and 240 have a high
affinity for particles and are therefore likely to be incorporated
into sediments in a very localised area. However, some other
radionuclides, such as cesium-137, strontium-90, technetium-99 and
tritium would be mobilised much more easily and, therefore,
ultimately would be widely dispersed throughout the Arctic Ocean.
The most widely studied test case at this time is probably that of
the U.S. B-52 bomber armed with nuclear weapons which crashed
through the sea ice near Thule, Greenland, in 1968. Although a
major plutonium spill into the environment occurred, after 25
years little of this material appears to have migrated beyond
fifty kilometres of the crash site (11).

An additional factor which must be considered in this
regard is the ambient background of radioactivity already present
in the Arctic Ocean. The level of radionuclides is similar to
those in other oceans in the world, and the sources can be ranked
in decreasing order of significance as follows: natural sources
(e.g. polonium), atmospheric weapons testing, the Sellafield
nuclear fuel reprocessing plant in the United Kingdom and,
finally, Chernobyl (12, 13). While the state of our knowledge
should be further advanced by the time the international .
scientific conference on Radiocactivity in the Arctic and Antarctic
convenes in Kirkenes, Norway, in August, 1993, there clearly
remains much to be learned.

ees /6



conclusjon

Pollution of the Arctic, and in particular the
bioaccumulation in indigenous .peoples of organochlorine residues,
is of great concern to Canada. We remain optimistic that these
and other examples of environmental degradation in the Arctic can
be reversed. The eight signatories of the Rovaniemi Declaration
on the Protection of the Arctic Environment and the accompanying
Arctic Environmental Protection Strateqgy recognise that these
problems cannot be addressed in isolation or by nations acting
alone. Through the Strategy, the Arctic nations have achieved a
workable institutional arrangement to bring about co-ordinated and
comprehensive action. Although still young, this approach has
already achieved significant advances through its own initiatives
(e.g. the Arctic Monitoring and Assessment Programme) and through
its influence on other activities (e.g. the ECE Task Force on
Persistent Organics). The Strategy will continue to evolve under
direction from the ministerial meetings, and Canada looks forward
to achieving further progress at the 1993 session, in Greenland.
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¢ MINISTRY OF THE ENVIRONMENT

FINLAND

August 11, 1992

United States Senate
Select Committee on Intelligence
Washington. D.C. 20510-6475

US.A.

PO Bos 399
SF-001 21 MELSINKI
Friang

Dear Sirs,

I wish to refer to your letter dated June 30, 1992 concerning an open
hearing on radioactive and other environmental threats in the United States
and the Arctic resulting from the past Soviet activities.

I would like to express my appreciation for the opportunity to testify in
the hearing. It is my opinion that international co—operation and open and
frank exchange of information are needed to overcome environmental
threats resulting from past Soviet activities in the Arctic and elsewhere.

Indeed, the people of Finland have a serious interest in the topic of the
hearing. That is why Finland has promoted international cooperation on
environmental protection in the Arctic and in solving environmental
problems in former socialist countries in Central and Eastern-Europe. On
the initiative of the Finnish Government, the eight Arctic countries are
implementing a comprehensive strategy, adopted in Rovaniemi, Finland,
1991 for the protection of the Arctic environment. At the same time
Finland is taking part financially in the environmental actions in the
neighbouring regions, mainly in Russia and the Baltic countries.

Telephone 358-0-19511
Tolotax 358-0-1991 499
Tolex 123717 yrown 5f



The Government of Finland has approved an Action Programme for

Central and Eastern Europe, which concentrates in the areas close to the

Finnish borders in Russian Federation and in the Baltic states. In this

programme matters related to the improvement of the safety of the nuclear

reactors of the former Soviet Union as well as environmental matters in
_general have a high priority.

Finland's bilateral grant contribution for these activities in 1990-92
amounts to approximately 45 million USS. At the moment some 30
million US$ has been tied to joint environmental investments, pilot and
technical assistance projects so that the total value of these projects
already amounts to more than 120 million USS. Sirice it is not possible
on this occasion to go into further details of our cooperation, please find
attached a leaflet on our cooperation programs and an up—to-date list of
joint ongoing projects within these programs.

In the encrgy sector the Finnish companics and institutions, with some
government funding, are cooperating with Russian counterparts in
improving safety in nuclear power plants in the Kola Peninsula and the
Saint Petersburg region. During 1992 the Finnish Government has
channelled FIM 6,5 million for this purpose. In Russian Carelia and the
Saint Petersburg regions a major energy conservation pilot project
including a masterplan and 10 industrial and power plants have recently
been launched. This initiative is taking into account the alternative sources
of energy to eventually make it possible to replace technically outdated
conventional and nuclear power plants in the former Soviet Union. During
1992 - 1993 the Finnish Government will provide FIM 10 million to
support these activities.

Through multilateral and bilateral cooperation Finland participates in solv-
ing environmental problems in the neighbouring countries. Our activity in
this matter is based on the assessment that the environmental situation in
the former socialist countries is alarming and the risks involved are a con-
cern for the whole international community. In the case of Finland
transboundary impacts and risks of pollution are of such magnitude that
the environmental problems of our neighbouring countries must be taken
fully into account in our national environmental policies.

A lot of information has been collected and exchanged between us and our
neighbours on environmental problems and their solutions. The pollution
risks in Russia of the greatest concern to us are related to nuclear power
and waste risks in the Kola peninsula and the Saint Petersburg regions,



Annex:

toxic and hazardous waste resulting from industries and dumping activities
as well as major airborne and waterborne pollution from industrial
activities and cities.

In the Circumpolar region environmental risks related to industrial and
military activities are alarming. Qur experience and knowledge in this
region relate to huge copper and nickel smelters and thcu environmental
impacts as well as nuclear power production, :

The task concerning the improvement of nuclear saféety and environment
in the former Soviet Union is a huge one. Accordingly, intensified
international cooperation and coordination is necessary. Finland welcomes
the initiative made by the G-7 in Miinchen regarding the improvement of

- nuclear safety. The Finnish Government is prepared to participate in and

promote cooperation in this field in various international fora. Nuclear
safety will be one of the main issues, for example, for the recently
established regional forum,the Council of the Baltic Sea States.

All the work that we have been doing together with our Russian col-
leagues indicates that environmental problems of the former Soviet Union
are alarming and the risks related to them should be of great concemn to
the international community. My government is ready to share all the
information and experience that we have and to cooperate in the matter.

. Yom sincerely_,

r of Environment of Finland

Information on Finnish bilateral environmental protection programs with
Central and Easten European countries



THE FINNISH ASSISYED JOINT ENVIRONMENTAL PROJECTS
IN EASTERN EUROPE 1991-1992

MINISTRY OF THE ENVIRONMENT
‘OF FINLAND
- East Europe project



57

MINISTRY OF THE ENVIRONMENT
OF FINLAND
BEast Europe Project 5.8.1992

THE FINNISH ASSISTED JOINT ENVIRONMENTAL PROJECTS
IN EASTERN EUROPE 1991-1992

1.ESTONIA MECU

A full scale pilot desulphurization plant for 2,91
reducing sulphur and dust emissions of the oil
shale power plant in Narva (1991)
Eesti Energia Tuotantoyhtym#, Estonia
A.Ahlstrém Ltd

Sludge dewatering equipment for the waste watexr 0,14
treatment plant of Tallinn (1991)

Tallinn Water Works, Estonia

DWT-Engineering Ltd

Dismantling of the Munkkisaari waste water 0,18
treatment equipment and their delivery to Tallinn
(1991)

Tallinn Water Works, Estonia

Helsinki Water and Sewage Works

Planning, project management and training for the 0,32
improvement of waste water treatment of Tallinn
(1991)

Tallinn Water Works, Estonia

Plancenter Ltd -

Pilot renovation of the sewer system of Tallimn, 0,16
delivery of TV-inspection equipment and saintenance
training (1991)
. Tallinn Water Works, Estonia
Painehuuhtelu Ltd -

Construction of a sewage treatment plant for a 0,07
hotel in Saarenmaa (1991)

Kuresaari Town, Estonia

K.Jousmaa Ky

Pilot project for production of water chemicals 0,33
(1992)

The city of Tallinn

Kemira Ltd

Waste water treatment in the town of Kohtla-Jirve. 0,07
1. phase: a Pilot Plant study (1992)

Polevkivikeemia, Estonia

Vesi-Hydro Ltd

Waste water treatment in a fish processing plant * 0,14
in viinistu, Estonia (1992)

Esmar Ltd, Estonia

Protec Ltd, Processing techniques



2.RUSSIA

pelivery of oil combatting and recovery equipment
to St. Petersburg, Russia (1991)

Pilarn-group, St. Petersburg

Lori Ltd

Sulphur dioxide and dust removal in the Kosta-
muksha combine in Karelia, Russia (1992)
Kostamuksha combine
Tampella Power Ltd

»

3. POLAND

Waste management project in Inowroclaw sodaplant
(1991)
Larox Ltd

Environmental project in Swiecie pulp and paper
plant (1991)
A.Ahlstrém Ltd

pistrict heating system in Krakowa (1991)
Nokia Kaapeli Ltd

Joint venture for manufacturing district heating
pipes in Warsaw (1991)
KWH-Tech Ltd, Ekono Ltd

Air pollution control renovation project in
Czeczott Mine (1991)
Outokumpu Engineering Ltd

Oilcombatting equipment for Baltic Sea coastal
area (1991)
Larsen-Marin Ltd

Delivery of sewage pumps for municipalities (1991)

Sarlin Ltd

Environmental renovation project of the ZG-Rudna
industrial plant (1992)
Larox Ltd

Environmental renovation project of -the ZG-
Boleslaw industrial plant (1992)
Larox Ltd

1,36

1,45

0,8

0,44

1,85

0,05

0,36

0,36

0,14
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THE FINNISH FUNDED TECHNICAL ASSISTANCE PROJECTS
IN EASTERN EUROPE 1991-1992

1. REGIONAL COOPERATION s . MECU
Delivery of laboratory equipment to the Kola 0,03
Scientific Center, Murmansk Region, Russia (1991)

Water and Environment District of Lapland

The master planning of water management in the 0,03
Neva water system and the research and R
improvement of the use and protection of waters .
in the areas close to the Finnish-Russian border,
8t. Petersburg, Russia (1991)

Kymi Regional Water and Environment District

The regional deposition of sulphur, nitrogen, 0,05
ammonia and alkali metals in the province of
Kymi, in southeastern border areas of Finland
(1991)
Forest Research Institute

Evaluation of the environmental impact and 0,02
risks by Svetogorsk pulp and paper aill,
St. Petersburg, Russia (1991)

Ristola Ltd.

Impact of two different mechanisas of forest 0,02
damages (direct poison impact and winter impact)
on the forests in the southeastern parts of Finland
(1991)

Forest Research Ingtitute

Preparation of cooperation programme between 0,02
Estonia and the province of Uusimas (1991)
Adainistrative Board of Uusimaa

Preparation for the joint research program of 0,005
Lake , Karelia, Russia (1991)

The University of Joensuu/

Karelian Research Institute

Publication of an ekological bulletin as part 0,01
of environmental cooperation bhetween Eastern
Finland and the Republic of Karelia (1992)

wWater and Environment Digtrict of

Northern Karelisa

Renovation of the main pumps in the Sortavala 0,01
Town Water Works, in Karelis, Russia (1992)
Soil and Water Ltd.



Support to the Environmental Data Center of the ' 0,05
Kola Peninsula, Murmansk Region, Russia (1992)
Water and Environment District of Lapland

The master planning of water management and 0,03
protection in the Neva water system (1992)
Kymi Regional Water and Environment District

Tertiary treatment of pulp and paper mill waste 0,01
waters, the Leningrad area, Russia (1992)
Kymi Regional Water and Environment District

The regional deposition of sulphur and nitrogen . 0,04
in the province of Kymi and the Leningrad Region
(1992)

Finnish Meteorological Institute

Ecological monitoring of Karelian forests (1992) 0,05
Forest Research Ingtitute ~
Study on improving the production of lignin 0,009
sulphonate in Russian sulphite cellulose mills
(1992)
Lappeenranta university of technology

Measurements of the flue gas emissions of oil 0,05
shale power plants in Estonia (1992)
Administrative Board of Uusimaa

Biomonitoring of deposition around thermal power 0,02
plants in Northeastern Estonia (1992) ’
Administrative Board of Uusimaa

wWater gquality classification with macroalgae as 0,01
bioindicators of the cities of Tallinn and Helsinki .
(1992)

Administrative Board of Uusimaa

Environmental cooperation with Saarenmaa, Estonia 0,01
(1992) .
Administrative Board of Uusimaa

Survey of airborne emissions of the Kostamuksha 0,02
area, Russia (1992)
Kainuu Water and Environment District

!nvironiental impact assessment of Lake Ladoga, 0,01
Karelia, Russia (1992)
University of Joensuu

Study on the impact of pulp and paper industry 0,006
on water systems by means of examination of the
.sedimentary formation of the Kondopoga bay,
Karelia, Russia (1992)

Mikkeli Water and Environment District



The activities of Water and Environment District 0,04
of Northern Karelia in the Lake Ladoga -project.
Study on traditional biotopes of the Lake Ladoga in
cooperation with the University of Helsinki,
botanical museum.
Study on Lake Pyhijirvi, Karelia, Russia.
Study on environmental impact of forestry in Karelia,
Russia. (1992)

Water and Environment District of Northern Karelia

Studies on forestry in virgin forests in Karelia, 0,009
Russia (1992)
University of Joensuu

Study on ecosystems of the area Oulanka-Paana- 0,002
jarvi in Karelia, Russia (1992)

University of Helsinki

University of Oulu

Study on the toxic sediments of Lake Ladoga, - 0,02
Karelia, Russia (1992)
Water and Environment District of Northern Karelia

2. TRAINING

Training program related to the laboratory project 0,02
of Kola Scientific Center (1991)
Water and Environment District of Lapland

Training program for the managers of Estonian 0,05
power plants on environmental protection and
technology (1991)

Technical Education Centre

Environmental technology and cooperation in 0,05
training in Southeast Finland and in
St. Petersburg Region (1991)

Administrative Board of Kymi

On-the-job training program for 11 Estonian trainees 0,03
in regional environmental administration in Finland
(1991)

Survey of the needs for continuing education in 0,03
environmental protection in Karelia and
St. Petersburg in Russia and in Estonia (1991)

The University of Helsinki/

Knowledge Services Ltd.

Support for the preparation of "Our Common 0,01

Environment Forum”, to be held in St. Petersburg 0,07

27.7.-2.8.1992 (1991, 1992) :
Finnish Association for Nature Conservation

A seminar dealing with the improvement of waste 0,02

water treatment in St. Petersburg (1991)
Kemira Ltd.

67444 0 - 93 - 3
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Support for the training project "The Baltic Sea
Environment”, the Baltic States - (1991)
The Turku Swedish University

A training course in measuring techniques of air
quality for Estonian experts (1991) .
Finnish Air Pollution Prevention Society

Assistance for the preparation of the East-West
Distance Education Project
Post-graduate Energy and Environment Learning
Package in the North Western Parts of 'Ruulan
Federation (1991)

Uniscience Ltd.

Participation allowance of two Estonian experts
in a training course of environmental technology
(1992) : .

The University of Turku J
Cooperation in environmental technology and
training in Southeastern Finland and the
Leningrad Region (1992)

Lappeenranta university of technology

A seminar dealing with water protection and
treatment and a course of treatment technology
in 8t. Petersburg, Russia (1992)
National Board of Waters and the
Environment of Finland

Training course for Russian leading water supply
administrators and technical managers (1992)
v11m1 Ltd.

Printing ot an Estonian environsental b!.ology
textbook for schools (1992)
Tuglas society

The seminar "The role of water works as part of the
infrastructure and in implementing water protection

measures” in Tallinn (1992)
Tampere University of technology

A seminar dealing with the state of the Gulf of

Finland and improvement of the waste water

treatment in St. Petersburg Region (1992)
University of Turku

A seminar for teachers of schools and vocational
education institutions in the cities of Lappeen-
ranta, Finland, and Vyborg, Russia, dealing with
environmental education (1992)

The city of Lappeenranta

0,005

0, 0005

0,001

0,09

0,02

0,01

0,007

0,004



A seminar dealing with principles and practices of 0,01
the protection of the environment in Finland and
in Russia (1992)
University of Helsinki/Lahti Research and
Training Centre

On-the-job training program for Estonian and Russian 0,05
trainees in regional environmental administration
in Finland (1992)

3. THE REGIONAL ENVIRONMENTAL CENTER FOR CENTRAL AND EASTERN
EUROPE, BUDAPEST, HUNGARY

The Finnish grant contribution for 1991 0,13

The Finnish grant contribution for 1992 0,11

4. SUPERVISION AND CONTROL OF EMISSIONS AND THE STATE OF THE
ENVIRONMENT IN EASTERN EUROPE

Supply of a radiophone to the research vessel 0,01
"Muikku" for its activities in the Gulf of Finland
(1991)

National Board of Waters and the

Environment of Finland

Delivery of laboratory equipment to Estonia 0,05
(1991)

National Board of Waters and the

Environment of Finland

Delivery of laboratory equipment to Karelia, 0,05
Russia (1992)

National Board of Waters and the

Environment of Finland

Finnish Meteorological Institute

Forest Research Institute

A research of heavy metal depositions in Kuhmo 0,01
forests in Eastern parts of Finland (1991)

National Board of Waters and the

Environment of Finland

Delivery of a voltage stabilizer for a nitrogen ) 0,001
dioxide meter in the University of Tarto, Estonia

(1991) -
The University of Turku/Physical Research
Institute of Wihuri

Study tour of the research vessel "Muikku” to 0,01
8t. Petersburg in 1991 (1991) )
National Board of Waters and the
Environment of Finland



Establishment of the Environmental Data Center
in Estonia (1992)
. National Board of Waters and the
Environment of Finland

Cooperation in monitoring air quality in Estonia
(1992)
Helsinki Metropolitan Area Council YTV

pment for the Leningrad Region forest research

Equi,
(1992) , .
. Kotka Environmental Association

Planning work for the waste water treatment plant
in a school in Estonia (1992)
Tampere Steiner School Association

Study on nutrient and eutrophication dynamics in
the Eastern Gulf of Finland (1992) .
National Board of Waters and the

Environment of Finland

Delivery of equipment for the training program of
Estonian trainees (1992)
Administrative Board of Vaasa

S. PROJECT PLANNING AND PILOT PROJECTS

The Environmental Review and Priority Action

Programme for Karelia and 8t. Petersburg in

Russia and for Estonia (1991)

Adendum to the Priority Action Programme (1992)
Plancenter Ltd.

Appraisal of the pilot desulphurization project
of Narva power plant (1991)
Energia-Ekono Ltd.

A pilot project concerning the waste management
in Pjatigorsk, Russia (1991)
Jatekyyti Ltd./Ekomp Ltd.

A pilot sewage treatment plant for a dairy in
Tarto, Estonia (1991)
Finnish Business. Institute

A study on increasing the efficiency of energy
use in the industry of Estonia (1992)
Imatran Voima Ltd.

Appraisal of the sulphur removal project in
Montshegorsk, Kola Peninsula (1992)
Ekono Ltd.

Study on biological treatment of run-off waters
from Estonian oil shale ash fields (1992)
Tampere University of technology

0,02

0,001
0,002

0,009

0,01
0,05
0,02
0,04
0,04

0,006



Feasibility study on the sludge treatment project 0,015
of Kehtna piggery in Estonia (1992)
Soil and Water Ltd.

6. NUCLEAR SAFETY

Detailed planning of a joint project concerning 0,04
nuclear safety in St. Petersburg nuclear power plant
(1991)

Finnish Centre for Radiation and Nuclear

Safety

Appraisal and improvement of nuclear safety in 0,2
S§t. Petersburg nuclear power plant (1992)

Finnish Centre for Radiation and Nuclear

Safety

7. TRUST FUNDS IN INTERNATIONAL FINANCING INSTITUTIONS FOR
IMPLEMENTING THE BALTIC SEA ENVIRONMENTAL PROGRAMME (1992)

wWorld Bank 0,18
IFC 0,09
EBRD ) 0,18
Nordic Investment Bank 0,36

8. OTHER STUDIES AND ACTIVITIES

A study on cooperation possibilities between the ~ 0,005
Estonian Association for Environmental Protection
and Finnish Association for Nature Conservation
(1991)
Estonian Association for Environmental
Protection

Estonian and Russian summaries of the study 0,003
. n"preconditions for creating the National Park of
Eastern Gulf of Pinland, Friendship II" (1991)

Eesti Looduskaitse Selts

optimization of air and water pollution control 0,04
measures of Finland and the neighbouring areas
(1991)

Ekono Ltd.

A study concerning environmental administration 0,02
and policy in Soviet Union (1991)
Exactia Ltd.

A computerized register for environmental projects 0,04
in neighbouring areas (1991, 1992)
The Finnish Foreign Trade Association
Plancenter Ltd.



Appraisal of the Estonian air quality (1992)
Ekono Ltd.

Environmental pre-feasibility study of the
western coast of Estonia (1992)
Plancenter Ltd.

Environmental pre-feasibility study of the Tarto
area and lake Peipus in Estonia (1992)
Plancenter Ltd.

A Finnish-Swedish-Estonian joint projeét for
identifying radiation risks in Sillamiki, Estonia
(1992) '
Finnish Centre for Radiation and Nuclear
Safety

10
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East Europe Project:
Co-operation for a better environment

The East Europe Project, launched by the Finnish Ministry of the
Environment in 1991 to protect the environment in neighbouring
regions of Eastern Europe, is now fully under-way. The project has
established itself as part of Finland’s active, international environmen-
tal policy.

Aiming at better air protection, protection of the Baltic Sea, and
the development of hazardous waste management, using Fi innish
environmental know-how and technology.

The East Europe Project provides funds for joint projects which, when implemented, will
bring significant cuts in airborne and waterborne pollution reaching Finland and the Baltic Sea.
It will also improve hazardous waste management. Funds are granted to Finnish companies
and corporations primarily promoting the use of Finnish envir 1 technology or testing
new Finnish techniques or know-how.
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First results already visible

In 1991 five Finnish consulting firms together with local
expents carried out a study of the main environmental problems
in and around St. Petersburg in Karelia and in Estonia, also
considering the measures needed to reduce them. The study
found that there were some 60 significant problem areas.
Sixteen projects were selected as priority targets. Eight of
these are located in and around St. Petersburg, and four are
mmmmmfmmmmm

Sevemlmesh 1p lved in i
hnology are participating or planning to participate in
these projects. C iat signed by carly 1992

inctuded the following proj
* An experimental desulphurization process for the oil-shale
power plants in Narva, Estonia

« Improved waste water treatment in Tallinn, Estonia
* Supply of il combatting equipment to St. Peterstxarg as part
of the region’s | WaStZ MAanag:
PImseOmofdxedmxlphnmanpm;eafmme
Kostamuksha mining plant in Karelia.

The total estimated budget for the 16 projects is around
FIM 15 billion, with local currencies providing about FIM 9
billion. Fi g in foreign comes to around
FIM $ billion. The programme is expected to take about ten

As a result of the programme, sulphur deposition will
decrease by 10-20% in some areas of eastern and southern
Finland. .
For the whole of the Gulf of Finland, the point load wil
decrease sbout 35% in the case of BODS, and about 45%

for phosphorus.
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Project financing
The programme will be carried out on the basis of com-
mercial b the comp and the plants
d. The projects will primarily be finded locally,

butdryalsomchnd:Wemmwhthayukzdm
form of technical consulting, ing, direct equip
deliveries, or trining.

The joint projects will be implemented using local la-
bour for the most part. ThemeshGavunm(maypro—
vide budgeted supports for these enviror
usmllytoamnmunnofso%oﬂhei-'mmshcostsofd\c
project. Another form of aid is to grant interest subsidies on
loans. TheanuhGuuumeeBoaldhasbeenempowmdm
grant gy for loans
mjmmmfmmmpmﬁorcmwaﬁm
will be paid to the Finnish partner.

Other Nordic financiers of environmental projects in
Finland’s eastern neighbours are the Nordic {nvestment
Bank, the d Nordic E Finance Corpora-
tion (NEFCO) and the Nordic Project Export Fund
(NOPEF). In addition, inquiries about financing may also
beaddrusedemmshExponCmdnLnd. and the Finnish

Fund for Industrial Devel Coop Lud

N . ‘,for....' 1 projects in the
Baltic region may also be obtained from the World Bank,
the E Bank for R and Devel

L1 L

(EBRD), and the European Investment Bank.




The East Europe Project
is part of Finland's active,
international
environmental policy.

Finland has played an active part in negotiating bilateral
and multilateral on envi 1 i

&

and in p i i i

g projects. Since the early
1970s, Finland has taken part in activities aimed at the pro-
tection of the Baltic Sea. The first multilateral convention
for the protection of the marine envunnmcm of the Baltic
Sea was signed in 1974; its impl is administered
by the Helsinki Commission (HELCOM).

Environmental protection in the Baltic Sea region is
once again a central part of the programme for Eastern and
Central Europe being drawn up by the Finnish Governinent,
which establishes guidelines for future forms of co-operation.
The East Europe Project is part of this programme.

The East Europe Project is also part of the environmen-
tal protection programme covering the whole Baltic Sea re-
gion, elaboration.of which was decided on at the conference
of prime ministers of the Baltic states , held in Ronneby,
Sweden, in the autumn of 1990. Beside the studies concern-
ing St. Petersburg, Karelia and Estonia, similar studies will
be made on othﬂ counmes in the Baltic region. The joint

n p for all the states on
the Baltic will be based on these studies.

Even in its preliminary phases, the East Europe Project
hasarwsedgma!mxunanonal interest. The role played by
international fi | ions as funders of such
projects is also growing.
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Effects of the programme on phosphorus load
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The 16 projects in the environmental

protection programme
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Prajost Alm Toshnology/ Praposed messurs
Auusie, St Petersbury snd smrounding ares
1. removai st the St. 0 Wasts water Teatmant plent  Reduction of load on the Gult of - biochemical or biologcal
Fintand of: BOD, 38%, treatment
TMN l% l'owP S0%

2. Conztruction of four GSTCT wasts watsr trestment plants
0 the St. Petarsturg sree

foed of: BOD, 84%.
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systom
3. Treatment of wasts water CONtaINNgG hesvy metals Raduction of heavy metal content of - tachnical Improvements in
shxige: Cu 75%, Zn 57%, Preprocessing and processing st
NI 50%, Cd 100%, Pb 99%, 119 srtace finishing plants

4. Connection of conain sewage dischergs pDes t the trestment
plant network
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5. Manegement of hazardous waste in St. Petersburg

hazardous - of » restment plant and
- Redvuction of risks relsted to the 2 spacial wasts collection sits
colection, Bansport and hendling of
hazerdous weste
8. Mansgement end utiization of wasts from pig snd chicken fams Over 90% reduction of load caused by - water Tsstment
BOD, Pand N in waste water - Saparation and drying of siudge:
7. Raduction of svironmental loed from the Syssstray pulp snd . 60D, 35%, - tachnology, - slectric ter
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Tel. int. +358-0-19911, Fax int. +358-0-1991 286, Telex 123 717 ymin sf

projects may be added to this kst, and the order of implementation may be changed as required.
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EMBASSY OF ICELAND
WASHINGTON, D.C.

August 10, 1992
Ref. 21.B.3

The Honorable
David L. Boren
Chairman

The Honorable
' Frank H. Murkowski
Vice Chairman

Unltéd States Senate
Seclect Committee on Intelligence

Dear Sirs,

Thanking you for your letters of June 30, 1992, to the
Minister for the Environment of Iceland, the Honorable Eidur
Gudnason, and to myself concerning the forthcoming hearing of the
Select Committee on Intelligence at the University of Alaska-
Fairbanks in Fairbanks, Alaska, I have the honor to forward to you
a Statement by the Government of Iceland concerning Radioactive and
other Environmental Threats to the United States and the Arctic
resulting from past Soviet activities.

Upon your suggestion I have been in contact with Mr. David
Garman of the Staff of the Select Committee on Intelligence and I
understand from him that my Government's Statement will be entered
into the records of the Committee's hearing next Saturday, August
15, in Fairbanks, Alaska.

I appreciate greatly your providing me with this opportunity
to advance the attached Statement of the Government of Iceland
giving expression to its serious concerns about environmental
threats to all circumpolar nations stemming from ex-Soviet nuclear
activites in the Arctic. ‘

nc fﬁly,
Yy

Vs

Témas A. Témasson

Postal Address: Telephone: Telofax: Telex: Cable Address:
2022 Connecticut Ave., N.W. (202) 265-8653 (202) 265-6656 RCA 248598 lcambassy
Washington, D.C. 20008 icaxur
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Hearing of the Senate Select Committee on Intelligence of the U.S.
Congress August 15, 1992 at the University of Alaska-Fairbanks

Radioactive and other Environmental Threats to the United States
and the Arctic resulting from past Soviet activities .

Statement by the Government of Iceland

L

The Government of Iceland is greatly concemed over the growing
risk of serious contamination in the Arctic region. The threat is posed
from various anthropogenic sources, not least from the alarming
environmental problems from past Soviet activities. Iceland's geographic
position and the country’s dependence on sustainable utilization of living
mar@emmm.highlightdnintexutsumkc.

: Contamination in the Arctic region and pollution in distant areas
can easily be transported by air and sea currents into the waters north of
Iceland. A part of the Icelandic 200 mile exclusive economic zone
borders the Arctic region and many of the living marine resources in
Icelandic waters are dependent upon biomass productivity in the Arctic.
Furthermore, ocean currents originating in the Arctic region have a
significant impact on the development of marine life, through physical
and chemical processes, in the waters around Iceland.

It is commonly accepted that the fragile ecosystem of the Arctic is
very vulnerable to all kinds of pollution or other environmental
disturbances and should, because of its global significance, be subject to
stringent environmental protection (cf. the Rovaniemi Declaration).

IL

The rich marine life in the waters around Iceland provides a food
soumeofglobalhnporm_ceandhthemainstayofthelcehndic
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economy. The fishery sector supplies over 70 per cent of Iceland's
exported goods and generates more than 50 per cent of the total export
revenue. Contamination of the waters would have far-reaching
consequences. Pollution can endanger the fish stocks and, even more,
marine mammals. Furthermore, the slightest indication of pollutant
residues in marine products can have serious marketing repercussions, as
was demonstrated by, for example, the effects of the Chemobyl disaster

- on the sale of certain foodstuffs, and the negative cffects that radioactive

discharges into the ¥rish Sea have had upon sales of fish from that area.

The waters around Iceland are highly vulnerable to transboundary
pollution and risk of contamination from heavy sea traffic. Iceland is
gituated at the boundary between the warm waters of the Atlantic and the
cold Arctic waters, i.e. on the ocean polar-subpolar front. The Bast
Greenland Current brings water from the Arctic Ocean and the Gulf
Stream water which has undergone admixture with waters off North
America and Western Europe. These water masses affect both marine
. life and pollution levels around Iceland. The country is also-located on
the path of the extra-tropical depressions that move across the ocean from
North America towards Europe, bringing air masses from both continents
as well as from the adjacent ocean areas. :

In view of the grave situation as regards marine pollution in the
adjacent sea areas, such as the North Sea and some of the coastal waters
in Northern Europe, the Icelandic Government decided in 1989 on a
three-year program of extensive measuring and monitoring of heavy
metals, organic compounds and radioactivity in Icelandic waters,

" including sediments and biota. The purpose of the program is to provide
- baseline data for future marine rescarch and monitoring and to evaluate
- the possible effect of transboundary pollution in Icelandic waters.

An interim report now being published indicates that marine
pollution by radionucleides and heavy metals around Iceland is still
-insignificant. Notwithstanding, the measurements have indicated that
various pollutants are carried into Icelandic waters over a long distance
by wind and ocean currents. For instance, while levels of radioactivity
are low, the amount of cesium 137 in sea-water is substantially higher in
the waters off the north coast than off the south coast, or 6 Bg/m3

2
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compared to 3 Bq/m3. This difference is traced, amang others, to sea-
borne radioactivity from nuclear industries and accidents in other far -off
countries, e.g. d:enncleerreproeusingplmtatSeﬂaﬂeldinCumbﬂaon
thewesteoutofﬂnglmd.

118

Although not yet fully made known in scope and detail, the
collapse of the communist regime in Eastern Europe has resulted in
disclosure of past dumping and discharges of radioactive and other toxic
wastes into the sea, waterways or underground storage close to '
groundwater sources. All these activities pose a grave threat of marine
pollution in the Arctic and could lead to serious consequences for the
ecosystem and the indispensable food soureesforhumanhndprcsentin
'thenonhemseas

'Itis.therefore.‘ﬂnﬁrmview‘ofthe(}ovemmentoﬂceland.that
further investigation of the scope and nature of pollution in the former
Soviet Union should take place with urgency in the framework of =~ :
international co-operation. 'Ihefocusshoxndbeaimedatexpedmmps
to clean up contaminated sites where feasible, and bringing others, where
appropriate, under control to contain further spatial effects. Emphasis’
should also be placed on developing proposals for reducing and
preventing further pollution and risks from installations still in operation
that discharge heavy metals, persistent organic substances and radioactive
materials, Particular emphasis should be placed on closing outdated and
unsafemclzarmaoninmughtofexpeﬁencesfromChemobyLand
th:syearatSosnovyBoundIgmlina .

Anuppropﬁm:venueformiﬁaﬁngmchaninmaﬂoml
operation, in the view of the Icelandic Government, would be the recently
established co-operation of Arctic countries on the Arctic environment, -
TheArcﬂcEnvimnmcmalProtecﬂonSmnegyoffersamdypohdcalmd
wcluﬂenlﬁamcworkforexpedbmwﬁom
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Iv.

Pollution is by far the greatest threat to the Arctic region and its
future sustainable development. The serious environmental problems -
stemming from past Soviet activities is an acute example highlighting the
urgency for more active intemational co-operation to control and monitor
pollution on regional and global levels.

In particular the recently disclosed experience from past Soviet
activities demonstrates the urgency for a globally implemented total ban
on discharge of toxic substances, persistent organic substances, heavy
metals and radioactive materials into the sea from land-based sources, as
well as on emplacing such materials under the sea bed. Let us also bear
in mind that in the context of possible global warming the marine
environment provides one of the most important sinks for carbon dioxide.
Increased marine pollution will undoubtedly reduce the assimilative
capacity of the oceans. The Soviet experience illustrates also the
immediate need for effective intemational regulations and supervision
controlling sea-borne nuclear reactors and all ocean transport of
radiocactive or other hazardous substances and toxic wastes, whetherfor
military or civilian purposes.

The Government of Iceland avails itself of this opportunity to
confirm its commitment to the protection of the marine environment. It is
the firm view of the Government that the highest priority must be
attached to this task to safeguard our plant from ecological disaster.
Therefore every effort possible should be pursued to curtail any
consequences that past and present activities within the area of the former
Soviet Union might have upon the environment of the Arctic region and
the northern seas.
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STATEMENT OF
THE DEPARTMENT OF ENERGY
BEFORE THE
SENATE SELECT COMMITTEE ON INTELLIGENCE
UNITED STATES SENATE
AUGUST 15, 1992

The Départment of Energy (DOE) is pleased to provide its views on a developing
issue: the discharge of radioactive and hazardous materials into the Arctic by
the Former Soviet Union. - The Department is aware of the importance of this
matter to the citizens of Alaska and to the State ;nd Local governments
relative to the possible risks of radioactive and hazardous material
contamination. One of the lessons of the Chernobyl accident is that
radioactivity does not respect national boundaries. However, the dual degree
of contamination and whether it has reached and contaminated Alaska is not
known. Thus far most of these reports have been unconfirmed and

unsubstantiated.

What concerns us today is possible radioactive and hazardous material
contamination in the Arctic and Alaska which may have resulted from past
Soviet practices. The contaminants of concern may include many of those with
which DOE is examining, such as uranium and its decay products, heavy metals,
organic contaminants, industrial solvents, and a wide range of pollutants from
power plants and nuclear facilities. uiih respect to our domestic residue of
the cold war years, DOE is dealing with all phases of cleanup, from assessing
the nature and extent of contamination to developing remediation technologies

design to improve current environmental restoration techniques.
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THE NATURE AND SOURCES OF RADIOACTIVE AND HAZARDOUS
CONTAMINATION IN THE ARCTIC

Potential arctic contaminants from the nuclear weapons complex of the Former
Soviet Union (FSU) include radionuclides and the following non-nuclear
hazardous wastes; volatile organic and other organic compounds, inorganic
compounds, heavy-metals, and buried objects (tanks, barrels, and other
containers).

The Department uses a numger of characterization technolog;es, but the
majority of the Department’s programs and activities currently address
contamination and pollution of land and groundwater rather than of deep-water

areas.

There are four principal sources of discharges of radioactive and hazardous
materials into the Arctic: Soviet nuclear weapons production plant
discharges; atmospheric nuclear weapon testing; waste disposal; and ocean

dumping.

. Radioactive and hazardous materials th;t ultimately entered the Arctic were
created in the late 1940s when the Soviet Union started up its first
reprocessing plant at the Chelyabinsk nuclear weapons production complex about
1000 miles southwest of Moscow. Highly radioactive and hazardous waste
solutions from the plant were discharged directly into the Techa River and
ultimately entered the Kara Sea several hundred miles east of the island of

Novaya Zemlya in northern Russia. Recent Russian statements estimate that
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close to three million curies of long-lived fission products were disposed of

in this manner. However, these estimates have not been confirmed.

The Former Soviet Union began nuclear weapons testing at Novaya Zemlya in 1955
and continued thfbugh 1990, when a se]fQimposed testing moratorium was
announced. The testing, particularly prior to the mid-1960s, ultimately
resulted in the }adioactive materials being carried into the stratosphere and

distributed over the Northern Hemisphere, including Alaska.

There are'many recent unconfirmed Russian and Western reports that Novaya
Zemiya and its shallow bays have been used as a disposal site for unknown

quantities of the radioactive wastes from Soviet military activities.

Andrey Zolotkov, a former deputy to the Supreme Soviet from Murmansk,
announced last September that the Former Soviet Union had practiced ocean
dumping of hazardous and highly radioactive wastes in the Barents and Kara
Seas between 1964 and 1986. According to Zolotkov, 10,250 containers (each
one cubic meter in volume) were dumped into the Arctic waters between 60 to

110 feet deep.
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DOE CAPABILITIES, TECHNOLOGIES AND EXISTING PROGRAMS FOR MONITORING, LOCATING,
AND CHARACTERIZING CONTAMINATION

Before determining how to proceed, the nature and magnitude of the
contamination musf be identified, characterized, and quantified so that proper

remediation procedures and technologies can be determined.

The U.S. has a variety of remote sensing and in-situ technologies capabilities

[RVIRN

. discovering and identifying specific sites that may need to

be characterized and quantified in detail

. guiding detailed characterization and quantification efforts

. aiding in monitoring remediation work in real time if
necessary

. supporting Tong-term monitoring of the sites whether or not

remediation is performed.
There are many'technologies currently available to assist with the location
and characterization of Arctic contamination sites. Contaminants can be
identified, located, characterized, monitored, and quantified by direct
sensing, measurement, and analysis of the offending substance. They can also

be characterized indirectly by observation of secondary effects on the
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environment. There are a variety of procedures that could be applied to each
of the main categories of contaminants. For example, surface or subsurface
contamination by radionuclides can be directly characterized using alpha,
beta, and gamma spectroscopy techniques. Heavy metal contamination can be
characterized ind}rectly through evaluating geological "changes by thermal
infrared and mu]pi- or hyper-spectral technology. And contamination by
volatile organic‘compounds can be characterized directly by active

luminescence or in-situ infrared scanning of soil samples.

The technologies available vary with the contaminants they'ére designed to
identify. The contaminants and procedures for identifying them are as

follows.

Radionuclides. Alpha, beta, and gamma spectroscopy can be uséd for direct
characterization of both surface and sub-surface contamination. Systems
currently available include: air-borne; vehicle-mounted; transportable units;
and in-situ monitors. There are also counting and spectrometry techniques for
solid, liquid, and air samples to identify ultra low-level radioactive

contaminants.

Hazardous Wastes {volatile and other organic compounds}. A number of

techniques are available for direct sample collection and characterization.
These techniques include in-situ infrared (IR) scanning, thermal IR, passive

lTuminescence, and active luminescence.
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Inorganic Compounds. Inorganic compounds can be detected through direct
sample collection and characterization techniques. Both field and laboratory
analytical techniques-such as in-situ active microwave (including ground
penetrating radar), electromagnetic (frequency and time domain), thermal IR,

and electromagnefic (high frequency)-are available.

Buried Objects. Currently available techniques for the detection of buried
ULJELLY iHLiuue ietwal iR, alLive MiCrUWdve, pasSive milruwave,
electromagnetic (Ferrous), somar, active seismic, photograbhic, and -

multi/hyper spectral.

Heavy Metal Contamination. A number of techniques are available for direct
sample collection and characterization. These techniques include

photogrammetry, multi/hyper spectral, and active and passive microwave.

THEORETICAL STRATEGIES FOR REMEDIATION

If it is necessary to remediate a hazardous or radioactive waste site, the
first step would probably be to retrieve intact waste containers. The
"Department is developing robotic retrieval techniques for use at its waste
manégement site at the Idaho National Engineering Laboratory. Technologies
developed and demonstrated there could be applicable to land disposed waste in
the Former Soviet Union. These technologies may be modified to address

retrieval from shallow bays. A commercially available mini-submarine is
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currently being used to retrieve waste containers from a water-filled quarry

at Oak Ridge.

Retrieved containers would then need to be stabilized until they could be
characterized fo? treatment. There are several commercially available
methods-including standard overpacks, storage in air-supported buildings, and

encapsulation in polymer tubes-that would provide short-term containment.

The Department has recently completed tests in which intact drums of hazardous
and simulated radioactive waste were completely melted in a plasma-arc
furnace. The resulting waste forms were a vitrified, non-leaching glass
containing the fission products and a slagged metal. This technology could be

rapidly developed for application to retrieved containers.

The second step would probably be to contain waste that has spilled from
damaged containers but has not yet migrated far from the original waste area.
Containment technologies available for contaminated soils include freezing in
place, hydrologic barriers, grout barriers, in-situ vitrification and capping.
These techniques have not been applied to shallow bays. The Russians have
used caisson to back fill lakes used for disposal and have advanced grouting

systems.
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REMEDIATION AND THE NATIONAL LABORATORIES

.DOE’s national laboratories are conducting pertinent research in Arctic
contamination, risk assessment, and remediation technology. These naticnal
laboratories have several geologists, glaciologists, hydrologists and other
specialists who have direct experience in researching environmental conditions
in the Arctic.

The national labs have been analyzing samples froh nuclear tests for over 3§
years. In addition, they have been Sna]yzing environmental samples for over
30 years an& have the analytical capability to detect extremely low
concentrations of radioactive material. For alpha-and beta-emitting material,
they are acknowledged to have the lowest detection limits in the world. In
addition, resea}chers have stud;ed the dispersion of fission products from

‘nuclear tests in environments as varied as the Nevada Test Site and the South

Pacific.

A world renowned expert in the study of the fate and transport of radicactive
materials in the environment conducts research at a DOE laboratory. He has
stud_igd't.he Chernoby1 nuclear accident and the spread of radioactive materials
_from the accident as well as the health risks associated with the release of
those ma;érials;‘ DOE has also developed and used fate and transport models to

'étbdy the mobility of contaminants in complex environments.
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HEALTH ASSESSMENTS

Besides demonstrating its capabilities for characterizing waste, remediating
waste, and developing applicable technologies, the DOE has achieved much in
its studies of the health effects of contamination. The DOE‘s most relevant
project for this hearing is its investigation of the radiological health
effects on the sﬁrvivors of Hiroshima and Nagasaki, and on those exposed to
high doses of radiation as a result of the Chernobyl accident in the Former

Soviet Union.

Radiation Effects Research Foundation studies of Japanese Atomic Bomb
Survivors have revealed much about the effects of both high-level and low-

level exposure to radiation.

DOE’s Joint Coordinating Committee for Civilian Nuclear Reactor Safety has set
up working groups that will help determine the dose levels of the
radionuclides that are associated with the health effects of Chernobyl. The
primary working group will develop :validated models for dose protection in
future accidents and physical dosimetry for dose reconstruction with higher
doses. Projects for the working groups include atmospheric dispersion
modeling; evaluating radionuclides doses through the terrestrial and aquatic
food chains; planning epidemiologic studies on thyroid effects and leukemia;
conducting surveys of adult and child health; and analyzing clinical data on
acute radiation syndrome patients. Overall, this project has helped DOE to
determine the health and environmental effects of data for populations

affected by the Chernobyl accident and to relate health effects to a level of
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exposure for use in setting and reviewing our own risk-based exposure

standards.

CONCLUSION

This statement Has not exhaustively examined the possibilities for
characterizing and monitoring contamination in the Arctic. There are a
variety of undersea characterization techniques that could be employed to
locate and characterize the extent of deep-sea dumping in the Arctic. For
example, remote submersibles could be used to monitor currents in the Arctic.
This monitoring could then be used to conduct subsurface ocean-current
analysis of thermal circulation and radioactive transport. In addition, ocean
circulation models developed to study global warming could bg employed to
determine whether any measured contamination is moving from Novaya Zemlya
through the Barents Sea and into Atlantic fishing regions. Much of the
Department’s work in environmental remediation and technology may contribute
to the Nation’s understanding of the contamination problems in the Arctic, and
much can be applied to solving those problems. As noted in our testimony, the
first step in the cleanup of radioactive or hazardous wastes is to
characterize the nature and magnitude of the contaminant. Once this happens,
many of these technologies no doubt could be employed expeditiously. In
addition, not all of the research and applied technology at DOE will provide
an adequate framework for addressing this contamination issue. For example,
very little of DOE’s experience in characterizing and treating contamination

can be applied to the contamination of oceans. Although these environmental

10
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abuses are clearly the responsibility of the Russians to rectify, the DOE can
hope that some of its projects to characterize, assess the magnitude of, and
clean up contamination will serve as an example of our Nation’s potential for

rendering assistance in these areas.

11
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ARCTIC MARINE RESOURCE COMMISSION
Statement to the
U. S. Scnate Select Committee on Intelligence
Fairbanks, Alaska
August 15, 1992

Thank you for this opportunity to address the U. S. Senate Select
Committee on Intelligence on behalf of the Arctic Marine Resource
Commission (AMRC). AMRC was established by several Alaskan
native organizations to deal with common concerns about oil and gas
development along the Alaskan Coast. Our primary concern is for
the protection of marine resources upon which we depend on for our
nutritional and cultural needs.

Our membership includes the Alaska Eskimo Whalini Commission,
the Alaska and Inuvialuit Beluga Whale Committee, Alaska Eskimo
Walrus Commissiop, Bering Sea Fisherman's Association, Chukchi
Sea Fisherman's Cooperative and the Northwest Arctic Native
Association. Our members come from Alaskan villages as far south
as Tyonek in the Cook Inlet Region to the northern arctic village of
Kaktovik near the Canadian Boarder.

Since the revelation of nuclear dumping and toxic waste in the former
Soviet Union, we have been waiting anxiously for more information.

We want to know if there are any harmful elements in marine
mammals which we eat as part of our daily diet. Our diet is very
important to our health. We have seen a jump in heart disease and
diabetes in the indigenous population in Alaska with the addition of
some western foods to our daily diet. Heart disease and diabetes
were uncommon until the native population began eating more
‘western foods. We are just learning how important it is for us to
continue to include fish and other traditional foods in our diet to
maintain our physical health. '

We want and need to know about the pollution that has been recently
been in the news from the former Soviet Union. We need baseline
information and long range monitoring programs to see whether or
not there are any harmful impacts on our marine resources such as
fish, seal, walrus, bowhead and beluga whales.
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Based on concerns expressed by native hunters, at least two member
organizations of AMRC have sponsored studies to test for heavy
metals in marine mammals. The Alaska Eskimo Whaling
Commission through the North Slope Borough studied levels of
heavy metals in bowhead whale organs a few years ago. Their study
showed a slight increase of cadmium levels in the kidney of bowhead
whales over a period of three or four years. The Alaska and
Inuvialuit Beluga Whale Committee has began a study to test for
heavy metals on the Chukchi sca stock of beluga whales this year, the
results of which should be available by next year.

We need to be kept informed about the ongoing investiganons
concerning nuclear and toxic waste dumping from mdustnes in the
Russian arctic regions.

We want to see thehealth of the Alaskan marine mammal resources
maintained for our future generations. Our native cultures are based
on traditional hunting and fishing practices and the availability of
wildlife resources during their seasonal migrations near our villages.
We have heard of extinction of wildlife resources because of mistakes
mankind has made in other parts of the world. We want to avoid this
kind of tragedy in the arctic.

We are urging you and other organizations to take action now to deal
with the environmental disasters that have recently been made public
by Russian and international news organizations. We are concerned
not only for ourselves but for our relatives and neighbors who live in
northern Russia and Canada. We share some of the same marine
mammal resources upon which the Alaskan nanves depend on for
Qur nutritional and cultural needs.

Thank you for this opportunty to address the U.S. Senate Select
Committee on Intelligence about the concerns of AMRC regarding
nuclear and toxic waste being reported from the former Soviet Union.

Marie Adams, AMRC Vice Chair
¢/o North Slope Borough
-P. O. Box 69

Barrow, Alaska 99723
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International Union for Circumpolar Health

[UCH Secretariat + P.O. Box 141594 « Anchorage. Alaska 99514 + US.A.
Telephone +907 786 1275 « Telefax +907 786 6166

WRITTEN SUBMISSION AND TESTIMONY OF THE
INTERNATIONAL UNION FOR CIRCUMPOLAR HEALTH
to the
UNITED STATES
SENATE SELECT COMMITTEE ON INTELLIGENCE
HEARING

Fairbanks, Alaska
August 15, 1992

by Dalee Sambo
Executive Director

Thank you for the opportunity to make this submission to the Senate Select
Committee on Intelligence. We are encouraged by the Committee’s interest in
Arctic and sub-Arctic environmental matters and concerns, as well as the
attention of the Central Intelligence Agency towards issues such as nuclear and
industrial waste dumping in Arctic waters. The United States and the world
community are beginning to realize the need fo:; a comprehensive approach to the
inter-related problems of environmental pollution and human health concerns. The
International Union for Circumpolar Health (IUCH) has had a long-standing
interest in this aspect of environmental conditions and we would like to share
some of our work with you.

In regard to the topic of discussion at this hearing, we would like to
describe the history, structure and work of the IUCH and address the services
that the IUCH, as a long-standing international health organization, -can provide
to the various U.S. agencies and organs concerning themselves with Arctic

matters.

Society for Ci Heatth + Canadian Society for Circumpotar Health
Nordic Council for Arctic Medical Research + Siberian Branch. Russian Academy of Medical Sciences
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We would also like to describe our direct and indirect relationships with
other international initiatives, and in particular, the International Arctic
Science Committee and the Arctic Monitoring and Assessment Program of the so-
called Finnish Initiative.

HISTORY

As early as the 1960‘s, medical scientists have been collaborating on
Arctic medical research activities. Dr. Earl Albrecht, as Commissioner of Health
for the Territory of Alaska from 1945 to 1956, envisioned an International Union
for Circumpolar Health. )

In 1967 Dr. Aibrecht initiated the first circumpolar symposium, which took
place in Fairbanks, Alaska. Particlpar;ts came from the United States/Alaska,
Canada, Norway, Denmark, Sweden, Greénland, Iceland, Finland and the (former)
USSR. The 1967 participants decided to hold an International . Congress on
Circumpolar Health every three years.

Finally, in 1981 the IUCH was founded at the meeting of the 5th
International Congress on Circumpolar Health in Copenhagen, Denmark. In May ];986
the first IUCH Constitution was drafted and adopted.

‘The .IUCH 1is nov an official, formal non-governmental organization. The
subsequent activities of the IUCH and its "adhering bodies" have been able to
provide an important and useful exchange of Arctic medical research and problems
that has been beneficial to people worldwide. Because of the international

-nature of our work, we cooperate closely with other international organizations
suéi\ as the World Health Organization, the Inuit Circumpolar Conference, the

International Arctic Science Committee, and the International Council of

Scientific Unions.
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The objectives of the IUCH are to:

* promote international cooperation in the study of circumpolar health;

* encourage and support research and exchange of scientific infotrmation in

the circumpolar health sciences;

* promote public awareness of the current situation of circumpolar health;

* provide a means of communication with other relevant organizations.

One of the principal activities of the IUCH is the hosting of the triennial
International Congress for Circumpolar Health. Such conferences provide a useful
and important forun for the exchange of Arctic medical research and health
problems. Thus far eight Congresses have taken place in Fairbanks, Alaska
(1967); Oulu, Finland (1970); Yellowknife, NWT, Canada (1974); Novosibirsk, USSR
(1978); Copenhagen, Denmark (1981); Anchorage, Alaska (1984); Unea, Sweden (1987)
and Whitehorse, Yukon Territory, Canada (1990).

The IX International Congress on Circumpolar Health (ICCH) will be held in
Reykjavik, Iceland, froa June 20 - 25, 1993,

The IUCH is committed to ensuring the substantial involvement of aboriginal
peoples from all circumpolar nations in its work and circumpolar health issues
generally. The Indigenous Program of the IX ICCH in Reykjavik will be
coordinated by the office of Dr. Ove Rosing Olsen (Inuit), Minister of Health and
Environment, Greenland Home Rule Government.

In addition to the triennial syaposia, the IUCil has established a nuasber
of working groups on specific health problems of the circumpolar regions,
including matters relating to cancer, family health, tobacco and heaslth,

injuries, and AIDS.
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The IUCH also collects and disseminates information on circumpolar health
and arctic medicine. The scientific journal ARCTIC MEDICAL RESEARCH is
- published, on a quarterly basis, in collaboration with the Nordic Council for
Arctic Medical Research. The journal is indexed in Index Medicus and other
biomedical databases. IUCH members receive a subscription to this official
journal of the IUCH.

The J.A. Hildes medal which was established in 1986, by the IUCH, is
awarded to outstanding international scholars in the area of circumpolar health
and Arctic medicine. In 1990, at the Whitehorse Congress, the J.A. Hildes medal
was awarded to Ms. Evelyn Cambell of Canada; Professor Henrik Forsius of Finland;
Professor Frederick A. Milan of Alaska; and Professor Yuri Nikitin of Russia.

MEMBERSHIP

The “"adhering bodies" of the IUCH include the:

American Society for Circumpolar Health (ASCH)

Canadian Soclety for Circumpolar Health (CSCH)

Nordic Council for Arctic Medical Research (NCAMR)

Siberian Branch of the Russian Academy of Medical Sciences (AMS-SB)
Individual research workers, institutions, associations, or companies may adopt
affiliated membership if they are not represented by the four adhering bodies.
Current affiliated members include:

Scientific Committee for Antarctic Research (SCAR) - Working

Group on Human Biology
Society for Medical Research in Greenland
N Icelandic Society for Circumpolar Health

Nordic Society for Arctic Medicine

Swedish Society for Arctic Medicine

: The’ IUCK Council consists of 11 members: two from each of the four

'a'dh;,r.ing bodies, one from SCAR, and two delegates elected by the General

Assembly, which meets in connection with the ICCH.
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IUCH COUNCIL 1990-1993

Dr. J. P. Hart Hansen, President
(NCAMR - Denmark)

Mr. Carl Hild, Vice President
(ASCH-United States)

Dr. Kue Young, Secretary/Treasurer
(CSCH-Canada)

Dr. Ester Fjellheim (at large-Norway)
Dr. Gary Pekeles (at-large-Canada)

Dr. Jean Goodwill (CSCH-Canada)

Dr. Vlail Kaznacheev (AMS-SB-Russia)
Dr. John Middaugh (ASCH-United States)
Dr. Desmond Lugg (SCAR-Australia)

Dr. Yuri Nikitin (AMS-SB-Russia)

Dr. Hans Akerblom (NCAMR-Finland)

Dr. Hannu Vuori (Observer-WHO)

The IUCH Secretariat is located on the University of Alaska Anchorage
campus. This office is to provide administrative and management functions for
the overall organization, fundraising, and liaison with national and regiomal
governments in the circumpolar zone, and assistancé in Council meetings and the
triennial International Congresses. The Executive Director of the Secretariat
office 1s-Dalee Sambo, Inuit of Alaska.

HUMAN HEALTH AND ENVIRONHENT.

Many circumpolar human health problems can be directly attributed to
environmental conditions and specifically the degradation or destruction of the
environment, often by pollution sources far from circumpolar regions. In

addition, the pollutants from the industrialized Arctic-rim countries are of

67-444 0 - 93 - 4
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major concern to the IUCH. As has been testified to by CIA Director Robert
Gates, the problem of nuclear and industrial waste ocean dumping by the former
Soviet Union, will have grave human health effects. These environmental health
problems will require monitoring ..and basic "risk assessment” and this is where
the IUCH can best provide direct assistance.

The IUCH can assist governments, both regionally and at the community-
level, as to the environmental health problems that may emerge and how to respond
to such problems. The IUCH membership can assist by answering the questions that
are raised by communities and also in providing information about the potential
effects. As a circumpolar-wide health organization, we can also Aprovide
coordination of Arctic environmental health research.

We have nmade numerous contacts regarding our offer of services to a number
of northern international fora. In particular, at the meeting of the
International Arctic Science Committee (IASC), held last year in Oslo, Norway,
IUCH President, Dr. Jens Peder Hart Hansen, was asked to investigate the need and
opportunities for IASC t; play a role in facilitating international cooperation
for research in medical and health sciences in the Arctic. At the recent Council
meeting of the IASC, April 1992, Dr. Hart Hansen introduced an IUCH proposal
addressing liaison and cooperation, and the creation of a permanent IASC working
group on medical and health sciences consisting of the IUCH Council and a
temporary working group on monitoring of human health in the AAtccic environment.

The IASC response to the proposal was formal agreement to liaise with the
IUCH through the IUCH President. !-‘urthen;lore, they agreed to that the IUCH
Council would constitute a standing advisory body to IASC as to medical and

health services in the Arctic. IASC will also draw on IUCH advige as to
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including these sciences into multi-disciplinary programs being initiated or
supported by IASC.

The IASC is now well informed about the activities and potential of the
IUCH and we are acknowledged as a body representing human health and medicine in
the circumpolar. regions. The Executive of the IASC has already called upon IUCH
for specific advise on two health-related topics.

A very different example of "indirect™ IUCH collaboration and cooperation
on health matters is with the "Finnish Initjiative~”. At the wministerial
conference in Rovaniemi, Finland, June 1991, the eight Arctic countries adOPCea
the Arctic Environmental Protection Strategy and committed themselves to
establish an Arctic Monitoring and Assessment Program (AMAP) to monitor the
levels of, and assess the effects of, anthropogenic pollutants in all
compartments of the Arctic environment and to establish an Arctic Monitoring and
Assessment Task Force (AMATF) to implement the program. An AMAP Secretariat_has
been established in Norway.

A working group is now finalizing a draft plan for the human health
dimension of this work. Denmark/Greenland has been appointed the so-called lead
country for the human health part of AMAP at a meeting in Tromso, Norway in
December 1991. The IUCH President, Dr. Hart Hansen, is the Chair of this working
group, thus, making the IUCH an indirect participant in this important work. In
addition to human health matters, other concerns include atmosphere, marine
environment, terrestrial environment, fresh water and rivers and remote sensing
and modeling.

We have also offered our services, by way of an proposal, to the Northern
Forum, a regional goverrnment initiative with a Secretariat or main office in

Anchorage, Alaska. At the Third Northern Regions Conference in September 1990,
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IUCH President, Dr. Hart Hansen, chaired a session on circumpolar health. From
this session emerged the recommendation that the IUCH encourage and establish new
means of international collaborative research on circumpolar health problems and
that further research in basic environmental and clinical sciences be adequately
supported. At the founding meeting of the Northern Forum in November 1991, the
IUCH proposal to provide support and assistance in all matters relating to
northern health was adopted.

Finally, we also have formalized a collaborative-working relationship with
the Inuit Circumpolar Conference (ICC). As many of you know, the ICC is an
international indigenous non-governmental organization representing the Inuit of
A1aska, Canada, Greenland and Russia. On July 24, 1992, the ICC General Assembly
adopted a resolution agreeing to formally cooperate and collaborate with the IUCH
in all areas of circumpolar health, and to further participate in the upcoming
IX International Congress on Circumpolar Health, scheduled for June 1993 in
Reykjavik, Iceland. We consider collaboration with northern indigenous
organizations, such as the ICC, essential to truly improving the overall health
conditions for northern peoples.

These are just some examples of the important contribution that the IUCH
can make to the area of Arctic or circumpolar health and social conditions. We
are eager to provide this assistance to the various agencies of the United States
government and its political sub-divisions. Such collaboration and cooperation
can be extremely beneficial to all northern peoples and governments.

1f you would like more information or assistance, please call upon us.

Thank you for the opportunity to submit this statement.



American Society for Circumpolar Health

August 10, 1992

senator Frank Murkowski
101 12th Avenue, Box 7
Fairbanks, AK 99701-6278

Honorable Senator Murkowski and
Members of the Senate Select Committee on Intelligence:

As President of the American Society for Circumpolar Health
and Vice-President of the International Union for Circumpolar
Health I commend you for holding this hearing on the risks of
radioactive materials here in Alaska and the Arctic. This is a
timely hearing in that this past weekend's "Anchorage Daily News"
contained an article stating that a fire in western Russia is
burning an area contaminated after the Chernobyl incident. It is
known that the wind patterns in that region can bring the newly
re-airborne radioactive material into the Arctic and potentially
into northern Alaska.

Alaska has been a place for dealing with nuclear materials
for many years.

* The first nuclear powered electrical generator plant in
the world is not may miles from the site of your hearing and when
it was shut down it raised many local concerns as to the
pollution it may have, and may still be producing.

* The site of the first peaceful civilian use of atomic
power was to be here in Alaska where a harbor was proposed to be
blasted not far from the community of Point Hope.

* The Native populations of the north central part of the
state became contaminated in the mid-1960s with radioactive
cesium and strontium from the fallout of these materials after
atmospheric testing around the world. The global wind patterns
and magnetic drift of the particles caused them to precipitate
and bioaccumulate in the Arctic food chain. Radiocactive body
burdens of up to 200 times the background levels were measured in
the people of Anaktuvik Pass.

* The largest of the country's nuclear underground tests
was performed at Amchitka Island in a very seismically active
region of our state. There are still concerns over the hundreds
of sea otters that were killed in the blast, as well as the
potential hazard if a major earthquake opens the cavern that the
blast created.

* A formal body of the indigenous people of the Arctic,
the Inuit Circumpolar Conference, has requested repeatedly that
the Arctic be a nuclear free zone.

* Most recently we have concerns coming from specific
sources in Russia.

Canl Hild David W. Templin Anita Todd-Tigert Jeanne R Roche
President Vice President Treasurer Secretary

P.O. Box 242822 « Anchorage, Alaska 99524



98

Chernobyl impacts are still being assessed. ‘"Science" July
24, 1992, page 481 discussed the possible impact on the mind not
just from mental stress or "radiophobia," but actual damage to
membrane. phospholipids in brain cells. Our technology has out
paced our understanding of the impacts that proceed with the
advances that science provides. Now lack of government
regulation and structure in Russia may increase the chance of an
unintentional discharge of nuclear materials.

Internationally agencies of the United States have signed
two agreements in the past few years to cooperate with the
dissemination of information on circumpolar issues. The Finnish
Initiative and the International Arctic Science Committee (IASC).
At the April 27-29, 1992 meeting of IASC it was agreed that the
"IUCH (International Union for Circumpolar Health) was the expert
body on health issues in the Arctic," and "Council decided to
liaise with IUCH through its President. IUCH's Council was asked
to constitute a standing advisory body to IASC as- to medical and
health services in the Arctic. IASC would also draw on IUCH
advice as to including these sciences into multi-disciplinary
programmes being initiated or supported by IASC."

As Vice-President of IUCH and President of the American
Society for Circumpolar Health, the adhering body of IUCH from
the United States of America, I urge you to follow the
international decision to involve our professional societies. I
request that any and all materials that result from the
investigation of the international transmigration of pollutants
be reviewed for their medical and health implications. I request
that local, regional, State, and Federal health officials be
actively involved in the multi-disciplinary programs which should
result from these hearings and the growing concerns of Arctic
contamination. It is imperative to involve those to whom
community health has been entrusted. Every citizen cannot
understand the complexities and risk assessments that comprise
these highly technical issues. The monitoring researchers must
include the health scientists as well as the health care
providers, all of whom can provide explanations as to the health
impact of the changing environment to their own communities.

I thank you for your time and consideration of these issues.
The American Society for Circumpolar health has for a quarter of
a century worked to foster international cooperation in Arctic
health science research. We must be involved at some level in
any evaluation of nuclear monitoring in the circumpolar regions.

Sincerely,

N 4

Carl M. Hild, M.S. Sci. Mgmt.
President ASCH
Vice-President IUCH
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Alaska Health Project

Information and ad ional and envirol health.
1818 W. Northern Lsghts Blvd Suite 103, Anchorage, Alaska 99517
(907) 276-2864 In State 800—475-2864 Fax 907-279-3089 Modem 907-279-3128

( August 10, 1992

Senator Frank Murkowski
101 12th Avenue, Box 7
Fairbanks, AK 99701-6278

Honorable Senator Murkowski and
Members of the Senate Select Committee on Intelligence:

The Alaska Health Project (AHP) is a private, not-for-profit
corporation. Our goal is to improve the health of Alaskans
through top quality educational programs and environmental
research efforts to prevent pollution. We work to keep those who
must deal with hazardous materials or work in hazardous
situations safe from harm. As the Executive Director of this
agency I sit on the State of Alaska's Emergency Response
Commission (SERC) representing a public interest group.

The Federal SARA Title III, Community Right To Know Law,
requires that every citizen have the ability to learn what
hazardous materials may be used, stored, or transported in their
region. AHP sees this federal mandate applying to the pollutants
which are carried from other countries into our state by global
environmental forces.

We need to establish a regular system of documentation on
what transboundry pollutants are coming into Alaska. We need to
establish a mechanism to inform the public, public interest
groups such as AHP, and State agencies of contamination that may
impact the health of our residents.

We know Arctic Haze along the North Slope is caused by coal
fired electric generation and steel mills in eastern Europe. We
know that radicactive fallout from the atmospheric testing of the
1960's fell on Alaska and concentrated in the people of the
northern interior due to their diet of caribou. We know that
Chernobyl set the Arctic world on edge wondering where those
materials would settle. Now we know that Russia is struggling to
deal with its massive internal problems.

It seems likely that there is greater chance today that the
people of Alaska will be exposed to incidental radioactive
materials due to an unanticipated release than there has been
over the past four decades that we would be the victims of a
nuclear attack. It is no longer an issue of being exposed

HED
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because one lives near a selected military target or strategic
site, it is every man, woman, child, animal, and plant in every
community, river, and region of the north.

If radioactive materials are released from the Chernobyl
area, during clean-up or as may be happening as this letter is
written due to a forest fire that is burning contaminated
regions, the fallout is very likely to sweep across the Arctic
and precipitate on our North Slope. Meanwhile if nuclear
reactors go off line, be they on land or in vessels, along the
eastern coastal areas of Russia then the atmospheric and ocean
contamination will sweep across the Bering Strait and into
western Alaska within a very short time.

The citizens of this state must be protected. The first
line of defense is monitoring for the types of events I have just
mentioned. That monitoring must be completed with an evaluation
by health specialists and other scientists to make a risk

. assessment of the event. Then the public must be notified of
that risk and informed on how best to behave in order to maintain
their health. The Alaska Health Project is ready to make our
services available in such a situation, however we must know in
advance that we, and others of the health care community, are
going to be integrally networked with any monitoring system that
is proposed.

As the threat to the general population is no longer
military in focus we believe that the Community Right To Know Law
comes into effect. We believe that any monitoring scheme that is
implemented be interfaced closely with the SERC and those Local
Emergency Planning Committees who are planning the response to
potential releases of hazardous materials. We also believe that
there must be involvement of health scientists. Arctic health
science research has already been provided guidelines on how to
perform their work and provide information back to the impacted
communities from the American Public Health Association. (Copies
of that policy are enclosed)

I appreciate this opportunity to provide testimony to this .
committee. I am willing to work with any group that may be
formed to address how best to keep the public informed on the
results of the monitoring of radioactive materials in the Arctic
and the risks to health which may result in any release.

s éinceroly. /W
. carl M. Hild, M.S. Sci. Mgnmt.
-  Executive Director
and SERC Member
Enclosu}e: AHPA AHSRP
_ec: - SERC

J
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Senate Fairbanks hearings a start
" Central Intelligence Agency Director Robert Gates
interrupted his family'’s Alaska vacation last
Saturday and put on a suit and tie to testify about the
CIA's knowledge of nuclear and heavy metals
pollution in the former USSR. .

Although Mr. Gates wasn't very forthcoming and
offered little new information, Sen. Frank
Murkowski, R-Alaska, deserves credit for bringing
him to Alaska. o

Following'Gates}_A testimony at the Fairbanks
hearing, several panels composed mainly of scientists,
university and government officials took to the stage.
There was a general consensus that nuclear and heavy
metals poliution in the Russian Arctic is widespread,
even catastrophic. But no one knows its extent and
most say it first must be found and monitored, then
cleaned up it . - :

On a related note, said Dr. Stephanie Pfirman of
the Environmental Defense Fund, the blanket of
winter arctic haze is comparable to the size of Africa
— and it’s not just affecting the Arctic. It extends into
Eurasia and even into the northern Midwest states.
How has the U.S. contributed to arctic haze, and what
will we do about it? . N

Summingupthedayandvoid.ngthet!mughtso!
many colleagues, Dr. Vera Alexander of . the
University of Alaska Fairbanks succinctly said we
need an inter-disciplinary and multi-nationa] .
" approach to decades of Soviet-era_ pollution.

In light of this, U.S. scientists and government
. officials would do well by the American public — and |

Alaskans in particular — if they followed the !
Norwegians' lead. Briefly, the Norwegian government
is working with Russia to map where Soviet-era
nuclear dumping and testing took place at the
Scandinavian end of the Russian Arctic Ocean.

Alaskans who heard about the Fairbanks event
might well ask what it held for them. Part of the
answer came from sketchy testimony that revealed
polluted areas exist on the Alaska side of the former
Soviet empire. Yet their extent and exact locations
aren't widely known. Lo

Like the Norwegians looking eastward, we must
look westward across the narrow Bering Strait to find

answers — and begin working with the nations and
people of the Arctic on solutions.
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Senator MURKOWSKI. Well, as you might imagine, these hearings
are designed to hear from the witnesses, so I will conclude. We
have a full day with many presentations. So without further delay,
I'd like to introduce Secretary Bohlen and initiate the hearing.

Dr. Bohlen, please proceed with your statement.

[The prepared statement of Senator Murkowski follows:]

STATEMENT OF U.S. SENATOR FRANK H. MURKOWSKI

The fall of the Soviet regime has resulted in an outpouring of information about
the practices and activities of the Former Soviet Union.

Earlier this year, the Senate Intelligence Committee began to receive reports from
environmental and nuclear scientists in Russia detailing reckless nuclear waste dis-
posal practices, nuclear accidents, and uses of nuclear detonations that I frankly
found astonishing. .

Also troubling is the fact that 15 Chernyobyl-style RBMK nuclear power reactors
continue to operate in the Former Soviet Union. These reactors lack a containment
structure, and they are designed in such a way that a nuclear reaction can actually
increase when the reactor overheats. As scientists here at the University of Alaska
and elsewhere have documented in their study of “Arctic Haze,” the polar air mass
and prevailing weather patterns provide a pathway for radioactive contaminants
from eastern Europe and western %ussia where many of these reactors are located.

The threats presented by these potential radioactive risks are just a part of a
larger Arctic pollution problem. Everyday industrial activities of the Former Soviet
Union continue to create pollutants. Let’s face it, in a country struggling for its eco-
nomic survival, environmental protection isn’t necessarily the highest priority—and
that could be troubling news for the Arctic.

The Arctic is the principal source of food for many Alaskans. Small amounts of
heavy metals—possibly from industrial pollution or “Arctic haze”—are already mak-
ing their way into walrus and other marine mammals that feed many arctic resi-
dents. Will radionuclides follow? Do we have the monitoring mechanisms in place
to warn us should this occur? Can we address, through bilateral and multilateral
mechanisms, the need to halt the spread and promote the cleanup of these pollut-
ants? Who has the talent and capability to do this kind of work? [l"hese are all im-
portant questions we hope to explore tog'ay.

Today’s hearing, which is the first ever field hearing of the Select Committee on
Intelligence, will hear from a remarkable list of witnesses in effort to explore these
issues from several different perspectives.

Because this is an international problem, we've asked the Assistant Secretary of
State Curtis Bohlen, to give us the State Department’s perspective. As a senior
member of the Interagency Arctic Research Policy Committee, Secre Bohlen can
also tell us what can and should be done to scientifically assess the threats facing
the Arctic from these various pollutants.

Director of Central Intelligence Robert Gates will provide us with an assessment
of both the nuclear activities of the Former Soviet Union and the role that the CIA
can and should play in the environmental area—not only in this area but in the
realm of global change and other environmental concerns. The CIA of the post-cold
war era is forging new ground in the area of environmental intelligence under the
leadership of Robert Gates, and we are pleased that he has chosen this occasion
here in Alaska to outline some of his new initiatives.

Because many, including myself, have suggested that scientific and environmental
monitoring in the Arctic should be undertaken in collaboration with Russian sci-
entists, we've asked Donald O'Dowd, the Chairman of the Arctic Research Commis-
sion and the former President of the University of Alaska, to provide us with some
thoughts about the ’?‘Eportunities and problems involved in scientific cooperation
with the Russians. The Commission recently returned from a series of meetings
with their counterparts in the Russian Academy of Sciences, so Dr. O'Dowd is
uniquely qualified to address this question.

e nation’s top official for oceanic and atmospheric research, Dr. Ned Ostenso,
will outline the programs that NOAA can bring to bear on this problem. One of the
Environmental Protection Asency’s top radiation and mixed waste experts, Admiral
Richard Guimond, will provide the EPA’s perspective on these problems.

We will also hear from a number of scientific and health experts—including some
who have come from Russia, Denmark, Norway and elsewhere—to provide informa-
tion based on their experience, research and monitoring. -
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We have representatives from the environmental community—one to specifically
address issues involving the dumping of nuclear materials in the ocean, and another
to present information gathered about a broader range of pollutants and the mecha-
nisms that transport them around the Arctic.

We have invited representatives of the North Slope Borough, the Inuit Circum-
polar Conference, and other representatives of the Native community to provide
their thoughts, and at the end of the day, we will hear from a panel representing
an alliance between the University of Alaska and a National Laboratory to set forth
some concrete ideas about the course of action that should be undertaken to address
some of these problems.

A number of other agencies, governments and organizations, including Finland,
Iceland, the U.S. Department of Energy, the Arctic Marine Resources Commission,
the International Union for Circumpolar Health, the American Society for Circum-
polar Health, the Alaska Health Project and many others, have also submitted writ-
ten testimony. I invite anyone in the audience to feel free to do so as well. The hear-
ing record will be kept open for two weeks for the acceptance of additional public
testimony. - . :

We have a very full day, with many presentations. So without further delay, I'd
like to turn to Secretary Bohlen and get the hearing underway.

STATEMENT OF CURTIS BOHLEN, ASSISTAN'i‘ SECRETARY FOR
OCEANS, INTERNATIONAL ENVIRONMENTAL AND SCI-
ENTIFIC AFFAIRS, DEPARTMENT OF STATE

Secretary BOHLEN. Thank you, Mr. Chairman. I am indebted to
you for inviting me to testify today because I think this is a really
critical issue that has been ignored too long. And this is a mar-
velous opportunity for us to hear from various experts the state of
knowledge on this issue.

As far back as the 1940’s the Soviet Union used the Barents and
Kara Seas, in the vicinity of Novaya Zemlya, for dumping nuclear
wastes. According to recent articles in the Russian press, reporting
by environmental groups, and information from' other sources, esti-
mates suggest that as much as several billion curies of liquid and
solid radioactive material may have been dumped, apparently with
no concern for the environmental consequences. According to those
same sources, somewhere between 10 to 15 nuclear submarine re-
actor cores as well as the mid section of the first nuclear icebreaker
Lenin, with three reactors, now lie on the sea floor in the Barents
and Kara Seas. Other reports suggest that the sea off the
Kamchatka Peninsula has also been a dumping ground. )

I think Mr. Gates will be able to give us much more_detail on
that afterwards. _

The disposal of these radioactive materials and other toxic chem-
ical and heavy metal wastes into the rivers which flow into the
Arctic Ocean is of great concern to Russia’s neighbors around the
Arctic rim. The dumafing and disposal activities may represent a
serious environmental threat in the longer term. Unfortunately, all
too little is known about the propensity of those radioactive and
toxic wastes to spread throughout the Arctic.

I want to emphasize the seriousness with which we in the State
Department and the whole U.S. government view these events. As
I said, Mr. Chairman, your hearing today is timely and provides an
opportunity to hear from both government and public witnesses
about what is known about this Arctic dumping.

Ultimately it is Russia that must assume the responsibility for
rectifying these environmental issues. But that does not mean that
the United States can sit by and do nothing. We must and we are
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beginning to ascertain the nature of the problem and whether there
is a likelihood of environmental danger to U.S. interests.

The first step is to seek from the former Soviet Union more infor-
mation and support to determine precisely what dumping may
have occurred. This we can do immediately. We strongly support
the effort by the Secretary General of the International Maritime
Organization to seek information from the Russian federation. And
I think the International Atomic Energy Agency may also have an
important role in this. ‘

The next step is to undertake some sampling activities that may
help define the problem. The International Arctic Research Policy
Committee is presently developing a coordinated U.S. government
response to this. I'm pleased to say that we are working with other
U.S. agencies to place American scientists on ships transiting the
Arctic Ocean for the purpose of taking samples. Finally, we may be
able to use former Russian weapon scientists, ecologists and ocean-
ographers in a broader scale effort to assess the problem and begin
{,o outline what options there may be for Russia to correct the prob-
em. .

There are several things that are clear. There is a scarcity of
available baseline data about the sediment and water chemistry,
current circulation patterns, and the food web in the Arctic Ocean.
We must find out what ‘data has already been collected in the
for;neé' Soviet Union and assess what new data collection is re-
quired.

Improving our understanding of these environmental situations
will require international cooperation and participation. A high de-
gree of cooperation and participation on the part of the Russian
government will be essential.

Let me outline several courses we are pursuing currently in the
Arctic. We are seeking to place a U.S. scientist on a joint Russian-
Norwegian research cruise, later next week. This vessel is planning
on making measurements and taking samples at or near approxi-
mately 16 dump sites in the vicinity of Novaya Zemlya. On August
12th the Russians advised our embassy that it was too late to join
the cruise but we have suggested now that we talk about future co-
operation on cruise missions, and so far indications are that their
attitude is very positive.

We are also pursuing the possibility of a U.S. platform to conduct
research. This past week I arranged to place a U.S. Geological Sur-
vey radionuclide chemist aboard the Coast Guard icebreaker Polar
Star. Next month this vessel will be invoved in geophysical seismic
. research in the Chukchi Sea and northwest, toward Wragel Island,
and it will be an excellent oppportunity to take water samples.

The next year we're investigating the use of the Polar Star as it
is scheduled to make a transit of the Arctic Ocean through the
North Pole in the company of the Canadian icebreaker Louis St.
Laurent. And I should add that we've recently discussed with the
Russians the possibility of them adding a ship of their own to this,
so it would be a three-way international effort. The proposed track
for these ships will begin at Barrow on or about August 20th next
year and end at Tromso, Norway, in late September. The U.S.
Coast Guard, U.S. Geological Survey, U.S. National Oceanographic
and Atmospheric Administration, the Canadian Geological Survey,
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and the Canadian Department of the Environment are all involved
in this effort.

A major I%:f in the proposed ‘92-93 sampling programs lies be-
tween the a and Chukchi Seas, particularly along Russia’s Arc-
tic coastline. Conduct of the research in this area, approximately
parallel to the northern sea route, is probably most cost effective
if carried out predominantly by Russian scientists aboard Russian
ships, including their icebreakers. In this connection, the oppor-
tunity to use former weapons scientists in Russia is a good oppor-
tunity.

And that as I have alluded to earlier, we intend to explore the
possibility of using Russian environmental scientists, their marine
chemists, biologists, and geologists, to participate in retraining the
former weapons scientists. Knowledgeable U.S. scientists may as-
sist in this retraining. The retraining, if authorized, would be con-
ducted in conjunction with the International Science and Tech-
nology Center announced by Secretary Baker that we are trying to
establish in Russia.

These newly-trained scientists could, given their backgrounds,
make additional contributions to the definition of the Arctic pollu-
tion problem and also sustain more complete and accurate monitor-
in&r work in that region in the future. Moreover, the Russia Aid
Bill, which you are so responsible for, Mr. Chairman, that passed
the Senate recently, would provide support for these and other im-
portant environmental objectives in the Arctic.

I'd like to say just a few words about the progress we've made
in the last few years on international Arctic cooperation. This may
prove to be of great use in assessing the number waste issue. Until
recently we promoted our Arctic scientific and environmental inter-
ests internationally, through bilateral agreements or programs.
Aside from the 1973 agreement on the conservation of polar bears,
there was no Arctic-specific multilateral agreements or cooperative
arrangements. In the late 1980’s the Soviet Union began express-
ing interest in region-wide arctic cooperation for the first time,
opening the door to prospects for such cooperation. As a result, the
Arctic countries, Finland, Canada, Denmark on behalf of Green-
land, Iceland, Norway, Sweden, Russia and the U.S., are now co-
operating much more closely.

There are also two new Arctic initiatives which are relevant to
the issue before us today. The first is the International Arctic
Science Committee founded in August 1990. The IASC is a non-
governmental scientific organization established to encourage and
facilitate international consultation and cooperation for scientific
research concerned with the Arctic. It is comprised of representa-
tives from the eight arctic countries plus six others which are other
countries to have demonstrated substantial research in Arctic
science. The TASC consists of a counsel, a regional board, working
groups and a secretariat headquartered in Oslo, Norway. The U.S.
representative to this group is the National Academy of Sciences.
And I think the IASC must be requested to play a role in designing
a}x:d planning the needed assessment of these nuclear waste dis-
charges.

A second cooperative effort was initiated by Finland in 1989 and
resulted in what we know now as the Arctic Environmental Protec-
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tion Strategy. It was signed at a ministerial level meeting in
Rovaniemi, Finland in June of 1991.

The Arctic Environmental Protection Strategy is a plan for co-
operation and coordination of Arctic countries’ efforts to protect the
environment. It is based on state of the environment reports pre-
pared by individual lead countries and reviewed by all participants.
These focus on six specific areas: oil, acids, persistent chlorinated
organics, noise, and heavy metals, and radioactives. The strategy
summarizes these reports and calls for specific actions.

Obviously the focus on radioactivity may prove useful as a tool
in the situation with which we are concerned today. In particular,
the strategy’s Arctic Monitoring and Assessment Program, AMAP,
may prove useful. Its goals are to coordinate existing and future
monitoring efforts and to develop an Arctic data directory. Coun-
tries recognize that this first step of cooperation is essential to the
future coordination of our response to pollution treats. Norway has
volunteered to host the secretariat which is now located in Oslo.
The Environmental Protection Agency and National Oceanographic
Atmospheric Administration are the lead U.S. agencies for this pro-
gram. It is important that they both devote the necessary resources
and priorities to implement AMAP effectively. In particular, we
would request AMAP to undertake a long-term monitoring pro-
gram, a program to monitor these dumped nuclear materials.

Mr. Chairman, there are also two other relevant bilateral agree-
ments with Russia which bear on the problem of marine pollution.
One is the 1972 U.S/USSR agreement on cooperation in the field
of environmental protection which will be discussed by my col-
league from EPA. The other concerns oil pollution. It is the agree-
ment between the United States and the Soviet Union concerning
cooperation in combating pollution in the Bring and Chukchi Seas,
which was developed under the umbrella of the 1972 agreement
and signed in May of 1989. The purpose of the agreement is to es-
tablish a mechanism to deal with the risk to the marine environ-
ment posed by potential oil development in the Bering Sea by both
countries, and tanker traffic associated with such development and
with the development of oil production in the Beaufort Sea. It’s also
designed to deal with pollution risks associated with the transport
of other hazardous substances.

Pursuant to the agreement, both countries established a joint
marine pollution contingency plan to facilitate a coordinated re-
sponse to a pollution accident threatening one or both countries
and to provide a communication net work and command structure
for dealing with such incidents. The plan provides for prior agree-
ment on procedures and responsibilities including customs and im-
migration clearances for personnel to enable response teams to
move more quickly and effectively to contain or clean up a pollution
incident. The plan also provides for regular coordination meetings
and exercises. The plan is implemented and maintained by the U.S.
Coast Guard and their Russian counterparts in the field of pollu-
tion response. While one might question what an oil pollution
agreement has to do with nuclear waste dumping, the fact is that
the agreement is a useful precedent. It demonstrates that the U.S.
and Russia can reach agreement on an effective umbrella arrange-
ment for dealing with environmental issues.
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Mr. Chairman, this describes some of the efforts that the depart-
ment is addressing, using to address environmental threats in the
Arctic. I think it’s very clear that we don’t know nearly as much
as we need to about the effects of this dumping by the former So-
viet Union, but I want to assure you that you have attracted our
attention and we’re going to go full throttle to see what we can do
about this problem. '

ank you.
[The prepared statement of Secretary Bohlen follows:]
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TESTIMONY OF
CURTIS BOHLEN,
ASSISTANT SECRETARY OF STATE
FOR OCEANS AND INTERNATIONAL ENVIRONMENTAL
AND SCIENTIFIC AFFAIRS, BEFORE THE

SENATE SELECT SUBCOMMITTEE ON INTELLIGENCE,

AUGUST 15, 1992

MR. CHAIRMAN:

I AM PLEASED TO APPEAR BEFORE THMIS SUBCOMMITTEE TO DISCUSS
INTERNATIONAL ISSUES RELATING TO RADIOACTIVE AND OTHER
ENVIRONMENTAL THREATS TO THE UNITED STATES AND THE ARCTIC
RESULTING FROM PAST SOVIET ACTIVITIES.

AS FAR BACK AS THE 1940°'S, THE SOVIET UNION USED THE
BARENTS AND KARA SEAS, IR THE VICINITY OF NOVAYA ZEMLYA, FOR
DUMPING NUCLEAR WASTES, ACCORDING TO RECENT ARTICLES IN THE
RUSSIAN PRESS, REPORTING BY ENVIRONMENTAL GROUPS, AND
INFORMATION FROM OTHER SOUR.CBS. ESTIMATES SUGGEST THAT AS MUCH
AS SEVERAL BILLION CURIES OF LIQUID AND SOLID RADIOACTIVE
MATERIAL MAY HAVE BEEN DUMPED. APPARENTLY WITH NO CONCERN FOR
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ITS ENVIRONMENTAL IMPACT. ACCORDING TO THE SAME

REPORTS, SOMEWHERE BETWEEN 10-15 NUCLEAR SUBMARINE REACTOR
CORES, AS WELL AS THE MID-SECTION OF THE FIRST NUCLEAR
ICE-BREAKER, LENIN, WITH THREE REACTORS, NOW LIE ON THE SEA
FLOOR IN THE BARENTS AND KARA SEAS. OTHER REPORTS SUGGEST THAT
THE SEA OFF THE KAMCHATRA PENINSULA HAS ALSO BEEN A DUMPING
GROUND. -

THESE DUMPING AND DISPOSAL ACTIVITIES MAY REPRESENT A
SERIOUS ENVIRONMENTAL THREAT IN THE LONGER TERM.
UNFORTURATELY, ALL TOO LITTLE IS KNOWR ABOUT THE PROPENSITY OF
THOSE RADIOACTIVE AND TOXIC WASTES TO SPREAD THROUGHOUT THE
ARCTIC.

1 ALSO WANT TO EMPHASIZE THAT WE IN THE STATE DEPARTMENT,
AND THROUGHOUT THE U.S. GOVERNMENT, TAKE THESE CONCERNS
SERIOUSLY AND.ARE SEEKING TO ADDRESS THESE CONCERNS. YOUR-
HEARING TODAY IS A USEFUL OCCASION FOR BRINGING TOGETHER BOTH
GOVERNMENT AND PUBLIC WITNESSES TO ASCERTAIN WHAT IS RNOWN
ABOUT ARCTIC DUMPING IN GOVERNMENT CIRCLES AND IN ACADEMIA.
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MR. CHAIRMAN, ULTIMATELY IT IS RUSSIA THAT MUST ASSUME THE
RESPONSIBILITY FOR RECTIFYING THESE ENVIRONMENTAL ISSUES. BUT
THAT DOES NOT MEAN THAT THE UNITED STATES CAN SIT BY AND DO
NOTHING. WE MUST, AND WE ARE, BEGINNING TO ASCERTAIN THE
NATURE OF THE PROBLEM AND WHETHER THERE IS A LIKELIHOOD OF
ENVIRONMENTAL DANGER TO U.S. INTERESTS.

THE FIRST STEP IS TO SEEK FROM THE FORMER SOVIET UNION MORE
INFORMATION AND SUPPORT TO DETERMINE PRECISELY WHAT DUMPING MAY
HAVE CCCURRED. WE WILL DO THIS IMMEDIATELY. THE NEXT STEP IS
TO UNDERTAKE SOME SAMPLING ACTIVITIES THAT MAY HELP TO DEFINE
THE PROBLEM. I AM PLEASED TO SAY THAT WE ARE WORKING WITH
OTHER U.S. AGENCIES TO PLACE AMERICAN SCIENTISTS ON SHIPS
TRANSITING THE ARCTIC OCEAN FOR THE PURPOSE OF TAKING SAMPLES.
FINALLY, WE MAY BE ABLE TO USE FORMER RUSSIAN WEAPONS
SCIENTISTS IN A BROADER-SCALE EFFORT TO ASSESS THE PROBLEM AND
BEGIR TO OUTLINE WHAT OPTIONS THERE MAY BE FOR RUSSIA TO
CORRECT THE PROBLEM.

SEVERAL THINGS ARE CLEAR:
- ' THERE IS A SCARCITY OF BASELINE DATA ABOUT THE

SEDIMENT AND WATER CHEMISTRY, CURRENT CIRCULATION
PATTERNS, ARD THE FOOD WEB IN THE ARCTJC OCEAN.
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IMPROVING OUR UNDERSTANDING OF THESE ENVIRONMENTAL

SITUATIONS WILL REQUIRE INTERNATIONAL COOPERATION AND
PARTICIPATION.

A HIGH DEGREE OF 'COOPERATION AND PARTICIPATION ON THE

PART OF. THE RUSSIAN GOVERNMENT WILL BE REQUIRED.

LET ME OUTLINE TWO COURSES WE ARE PURSUING IN THE ARCTIC:

WE HAVE BEEN LOOKING INTO THE PARTICIPATION BY A U.S.
SCIENTIST (OR:SCIENTISTS) ON A JOINT RUSSIAN-NORWEGIAN
RESEARCH CRUISE IN LATE-AUGUST EARLY SEPTEMBER. THIS
VESSEL IS PLANNING ON MAKING MEASUREMENTS AND TAKING
SAMPLES AT OR NEAR APPROXIMATELY 16 DUMP SITES IN THE
VICINITY OF NOVAYA ZEMLYA. ON AUGUST 12 THE RUSSIANS
ADVISED OUR EMBASSY THAT IT WAS TOO LATE TO JOIN THE
CRUISE. THEY SUGGESTED THAT WE TALK ABOUT FUTURE
COOPERATION ON CRUISE MISSIONS AND INDICATED THEIR
ATTITUDE TO THIS WAS VERY POSITIVE.

WE ARE ALSO PURSUING THE POSSIBILITY OF A U.S.
PLATFORM TO CONDUCT RESEARCH. WE HAVE ARRANGED TO
PLACE A U.S. GEOLOGICAL SURVEY RADIO-NUCLiDE CHEMIST
ABOARD THE COAST GUARD ICEBREAKER, POLAR STAR, ALSO IN
THE LATE-AUGUST TO LATE-SEPTEMBER TIMEFRAME. THIS

VESSEL WILL BE PRIMARILY INVOLVED IN GEOPHYSICAL
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SEISMIC RESEARCH AND ITS COURSE WILL BE CONSTRAINED BY
THE ICB-PACK. WE EXPECT IT TO REACH AS FAR AS 600
NAUTICAL MILES NORTH-NORTHWEST OF ALASKA OVER THE
CHUKCHI CAP.

IN THE 1993 TIMEFRAME, WE ARE INVESTIGATING THE USE OF THE
POLAR STAR WHICH IS5 SCHEDULED TO MAKE A TRANSIT OF THE ARCTIC l
OCEAN, THROUGH THE NORTH POLE. IR THE COMPANY OF THE CANADIAN
ICE-BREAKER, LOUIS ST. LAURENT. THE PROPOSED TRACK FOR THESE
SHIPS WILL BEGIN AT BARROW, ALASKA, OF OR ABOUT AUGUST 20,
1993, ARD END AT TROMSO, NORWAY, ABOUT SEPTEMBER 26, 1993. THE
U.S. COAST GUARD, THE U.8. GBOLOGICAL SURVEY, THE U.S. NATIONAL
OCEANIC AND ATMOSPHERIC ADMINISTRATION, THE CANADIAN GEOLOGICAL
SURVEY AND THE CANADIAN DEPARTMENT OF THE ENVIRONMENT ARE
INVOLVED IN THIS EFPFORT.

A MAJOR GAP IN THE PROPOSED 1992-93 SAMPLIRG PROGRAMS LIES
BETWEEN THE KARA AND CHUKCHI SEAS, PARTICULARLY ALONG RUSSIA'S
ARCTIC COASTLINE. CONDUCT OF THE RESEARCH IN THIS AREA,
APPROXIMATELY PARALLEL TO THE NORTHERN BI:A ROUTE, I8 PRmeY
MOST COST EFFECTIVE IF CARRIED OUT PREDOMINATELY BY RUSSIAN
SCIENTISTS ABOARD RUSSIAN SHIPS, INCLUDING ICEBREAKERS. IN
THIS CONNECTION, THE OPPORTUNITY TO USE FORMER WEAPONS
SCIENTISTS PRESENTS ITSELF.
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ACCORDINGLY, AS I ALLUDED TO EARLIER, WE WILL PROPOSE THAT
CONSIDERATION BE GIVEN TO THE IDBA OF USING RUSSIAN
ENVIRONMENTAL SCIENTISTS--MARINE CHEMISTS, BIOLOGISTS AND
GEOLOGISTS--TO PARTICIPATE IN RE-TRAINING THE FORMER WEAPORS
SCIENTISTS. KNOWLEDGEABLE U.S. SCIENTISTS MAY ASSIST IN THIS
RETRAINING. THE-RE-TRAINING IF AUTHORIZED WOULD BE CONDUCTED
IN CONJUNCTION WITH THE INTERNATIONRAL SCIENCE AND TECHNOLOGY
CENTER ANNOUNCED BY SECRETARY BAKER.

THESE NEWLY-TRAINED SCIENTISTS COULD, GIVEN THEIR
BACKGROUNDS, MAKE ADDITIORAL CONTRIBUTIONS TO THE DEFIkITION oF
THE ARCTIC POLLUTION PROBLEM, AND ALSO SUSTAIN MORE COMPLETE
AND ACCURATE MONITORING WORK IN THAT REGION IN THE FORESEEABLE
FUTURE.

MR CHAIRMAN, I WOULD ALSO LIKE TO SAY A FEW WORDS ABOUT THE
PROGRESS WE HAVE MADE IN THE LAST FEW YEARS IN INTERNATIONAL
ARCTIC COOPERATION -~ WHICH MAY PROVE TO BE OF GREAT USE IN
ADDRESSING THE RUCLEAR WASTE ISSUE. UNTIL RECENTLY, WE
PROMOTED OUR ARCTIC SCIENTIFIC AND ENVIRORMENTAL INTERESTS:
INTERNATIONALLY THROUGH BILATERAL AGREEMENTS OR PROGRAMS.

ASIDE FROM THE 1973 AGREEMENT ON THE.CONSERVATION OF POLAR

BEARS, THERE WERE KO ARCTIC-SPECIFIC MULTILATERAL AGREEMENTS OR
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COOPERATIVE ARRANGEMENTS. IN THE LATE 1980S, THE SOVIET UNION
BEGAN EXPRESSING INTEREST IN REGION-WIDE ARCTIC COOPERATION FOR
THE FIRST TIME, OPENING THE DOOR TO PROSPECTS FOR SUCH
COOPERATION. AS A RESULT, THE ARCTIC COUNTRIES - FINLAND,
CANADA, DENMARK (GREENLAND), ICELARD, NORWAY, SWEDEN, RUSSIA,
AND THE U.S. - ARE NOW COOPERATING MORE .CLOSELY THAN EVER
BEFORE.

THERE ARE ALSO TWO INTERNATIONAL FORA WHICH ARE RELEVANT TO
‘THE ISSUE BEFORE US TODAY. THE FIRST 1S THE INTERNATIONAL
ARCTIC SCIENCE COMMITTEE (IASC), FOUNDED IR AUGUST 1990. IASC
18 A NOR-GOVERNMENTAL SCIERTIFIC ORGANIZATION ESTABLISHED TO
ENCOURAGE AND FACILITATE INTERNATIORAL CONSULTATION AND
COOPERATION FOR SCIENTIFIC RESEARCH COHCERNED WITH THE ARCTIC.
IT IS COMPRISED OF REPRESENTATIVES FROM EIGHT ARCTIC COUNTRIES
WHICH ARE FOURDING MEMBERS, PLUS SIX OTHERS WHICH HAVE
DEMONSTRATED SUBSTANTIAL RESEARCH IN ARCTIC SCIENCE - THE
UNITED KINGDOM, GERMANY, FRANCE, THE NETHERLANDS, POLAND, AND
JAPAN., IASC CONSISTS OF A COUNCIL, A REGIONAL BOARD, WORKING
GROUPS, AND A SECRETARIAT. HEADQUARTERED IN OSLO, NRORWAY. THE
U.S. REPRESENTATIVE TO IASC IS THE NATIONAL ACADEMY OF SCIENCES.

.



116

-8~

A SECOND CQOPERATIVE ARCTIC EFFORT WAS INITIATED BY FINLAND
IN 1989, AND RESULTED IN THE ARCTIC ENVIRONMENT PROTECTION
STRATEGY. IT WAS SIGNED AT A MINISTERIAL-LEVEL MEETING IN
ROVANIEMI, FINLAND ON JUNE 14, 1991. .

THE ARCTIC ENVIRONMENTAL PROTECTION STRATEGY IS A PLAN FOR
COOPERATION AND COORDINATION OF ARCTIC COUNTRIES' EFFORTS TO

PROTECT THE ENVIRONMENT.

THE STRATEGY IS BASED ON STATE OF THE ENVIRONMENT REPORTS
PREPARED BY INDIVIDUAL LEAD COUNTRIES AND REVIEWED BY ALL
PARTICIPANTS, THESE POCUS ON SIX SPECIFIC AREAS: OIL, ACIDS,
PERSISTENT CHLORINATED ORGANICS, NOISE, AND HEAVY METALS, AND
RADIOACTIVITY. THE STRATEGY SUMMARIZES THESE REPORTS AND CALLS
FOR SPECIPIC ACTIONS.

OBVIOUSLY, THE FOCUS ON RADIOACTIVITY MAY PROVE USEFUL AS A
TOOL IN THE SITUATION WITH WHICH WE ARE CONCERNED TODAY. IN
PARTICULAR, THE STRATEGY'S ARCTIC MONITORING AND ASSESSMENT
PROGRAM MAY PROVE USEFUL. ITS GOALS ARE TO COORDINATE EXISTING
AND FUTURE MONITORING EFFORTS AND TO DEVELOP AN ARCTIC DATA
DIRECTORY. COUNTRIES RECOGNIZE THAT THIS FIRST STEP OF
COOPERATION IS ESSENTIAL TO THE FUTURE COORDINATION OF QUR
RESPONSE TO POLLUTION THREATS. NORWAY HAS VOLUNTEERED TO HOST
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THE SECRETARIAT, WHICH IS NOW LOCATED IN OSLO. THE
ENVIRONMENTAL PROTECTION AGENCY AND THE NATIONAL OCEANOGRAPHIC

AND ATMOSPHERIC ADMINISTRATION ARE THE LEAD U.S. AGENCIES FOR
THIS PROGRAM.

MR. CHAIRMAN, THERE ARE ALSO TWO OTHER as:.zvm BILATERAL
AGREEHENTS WITH RUSSIA WHICH ALSO BEAR ON THE PROBLEM OF MARINE
POLLUTION. ONE IS THE 1972 US/USSR AGREEMENT ON COOPERATION IN
THE FPIELD OF ERVIRONMENTAL PROTECTION, WHICH WILL BE DISCUSSED
BY MY COLLEAGUE FROM THE ENVIROBMENTAL PROTECTION AGERCY. THE
OTHER CONCERNS OIL POLLUTION. IT IS THE AGREEMENT BETWEEN THE
UNITED STATES ARD THE SOVIET UNION CORCERNING COOPERATIOR IN ',
COMBATTING POLLUTION IN THE BERING AND CHUKCHI SEAS, WHICH WAS
DEVELOPED UNDER THE UMBRELLA OF THE 1972 AGREEMENT, AND SIGNED
MAY 11, 1989. THE PURPOSE OF THE AGREEMENT IS TO ESTABLISH A
MECHANISM TO DEAL WITH THE RISKS TO THE MARINE ENVIRONMENT
POSED BY POTENTIAL OIL DEVELOPMENT IN THE BERING SEA BY BOTH
COUNTRIES, AND TAMKER TRAFFIC ASSOCIATED WITH SUCH DEVELOPMENT
AND WITH THE DEVELOPMENT OF OIL PRODUCTION IN THE BEAUFORT
SEA. IT IS ALSO DESIGNED TO DEAL WITH THE POLLUTION RISKS
ASSOCIATED WITH THE TRANSPORT OF OTHER HAZARDOUS SUBSTARCES.
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PURSUANT TO THE AGREEMENT BOTH COUNTRIES ESTABLISHED A
JOINT MARIRE POLLUTION CONTINGENCY PLAN TO FACILITATE A
COORDINATED RESPONSE TO A POLLUTION INCIDENT THREATENING ONE OR
BOTH COUNTRIES, AND TO PROVIDE A COMMUNICATIONS NETWORK AND
COMMAND STRUCTURE FOR DEALING WITH SUCH INCIDENTS. THE PLAN
PROVIDES FOR PRIOR AGREEMENT ON PROCEDURES AND
RESPONSIBILITIES, INCLUDING CUSTOMS AND IMMIGRATION CLEARANCES
FOR PERSONNEL, TO ENABLE RESPONSE TEAMS TO MOVE MORE QUICKLY
AND EFFECTIVELY TO CONTAIN OR CLEAN UP A POLLUTION INCIDENT.
THE PLAN ALSO PROVIDES FOR REGULAR COORDINATION MEETINGS AND
EXERCISES.. THE PLAN IS IMPLEMENTED AND MAINTAINED BY THE U.S.
COAST GUARD AND THEIR RUSSIAN COUNTERPARTS IN THE FIELD 6!
POLLUTION RESPONSE. WHILE ONE MIGHT QUESTION WHAT AN OIL
POLLUTION AGREEMENT HAS TO DO WITH NUCLEAR WASTE DUMPING, THE
FACT IS THAT THE AGREEMENT IS A USEFUL PRECEDENT. IT
,bmolusmms THAT THE U.S. AND RUSSIA CAN REACH AGREEMENT ON AN
EféECTIVE-UHBR!LLA ARRARGEMENRT FOR DEALINRG WITH ENVIRONMENTAL
ISSUES.

THIS DESCRIBES SOME OF THE EFFORTS OF THE DEPARTMENT TO
ADDRESS ENVIRONMENTAL THREATS TO THE ARCTIC.. I WOULD BE HAPPY
TO ANSWER ANY QUESTIONS.
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Senator MURKOWSKI. Thank you, Mr. Secretary.

Just a couple of questions. You, I believe, have been in Alaska
for the last 10 days, have visited the Pribilofs, you were in Nome
for the Arctic Research Commission Meeting, and you've been here
at the University of Alaska for the Conference on Arctic Policy.
Alaskans have always been a little sensitive to the emphasis of the
State Department and the National Science Foundation on Antarc-
tica, when we in Alaska see the Arctic from a perspective of people,
resources, development and lots of questions but not very many an-
swers. And I'm wondering, if, as a consequence of your trip, what
kind of a message you might take back to convince some of your
colleagues that much of the future wealth of North America lies in
the Arctic. And we’ve got some questions that need scientific atten-
tion.

Secretary BOHLEN. Well, I would say first that it’s become in-
creasingly obvious in the last few years that the Antarctic is vitally
important as a scientific laboratory to determine what is happening
to the global environment, and of course the discovery of the ozone
hole there was a prime example of this, and our ability to take ice
corings from the glaciers. All of this is showing what we can learn
from the Antarctic in terms of the vital processes that affect the
globe. Having said that, I'm convinced after this trip that our na-
tions—that the Arctic is far more important to our nation’s vital in-
terests. And not only are we very close to Russia and the contami-
nants that are being discussed today, but there are many other
processes that we need to know much better, much more about in
the Arctic, and above all, we have in the Arctic people that have
lived here for generations. You don’t find that in the Antarctic. And
for these and many other reasons, I think we need to greatly in-
crease our focus on the Arctic. I can’t speak for the National
Science Foundation but I can certainly speak for the State Depart-
ment, that we are going to reorient our thinking in this direction.

Senator MURKOWSKI. Earlier this month I had an occasion to
have a meeting with the Russian Ambassador to the United States,
Ambassador Lukin. And yesterday I was given a copy of a letter,
I might add it was in Russian, which purported to be an official
policy statement of Russia relative to the subject matter of our
hearing. And Mr. Garman tells me that it was translated last
evening and that you might have had a chance to briefly scan it. -
We're going to enter that letter into the record. I'm not going to
read it; it's rather lengthy. But I'd wonder if you’d care to comment
on it at this time.

Secretary BOHLEN. Well, I was encouraged by it. I think the
most—maybe I could read the most pertinent paragraph. Toward
the end of the letter, the Ambassador, Ambassador Lukin, empha-
sizes that “Russia would be extremely interested in cooperation
with the United States in the field of monitoring of environment
in Arctic on bilateral basis, as well as in the framework of multilat-
eral cooperation of Arctic states, in particular, on the program of
Arctic monitoring and assessment.” That’s the AMAP program I
mentioned earlier. That is certainly consistent with all the discus-
sions we have had with the Russians. I think there is going to be
a good deal of interest in the kind of cooperation that is needed.
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Senator MURKOWSKI. My last question is relative to the tendenc
in Washington for the bureaucracies to kind of overwhelm eac
other. And I'm curious to know if you feel in your area of respon-
sibility that we’ve got an adequate balance here, in the sense that
. the National Science Foundation, the Interagency Arctic Research
Policy Committee in the Arctic Research Commission, the Environ-
mental Protection Agency, NOAA and others all have a role in the
Arctic. Somebody’s got to orchestrate clearly the definitive prior-
ities for Arctic research and, of course, that’s part of your respon-
sibility. And I wonder how those decisions are made. Is it the best
prevailing argument on the merits, or the seniority within the
structure, or the Agency that happens to have the funds? Often-
times we get a little frustrated because we think we see an unmet
priority but we can’t seem to prevail in the structure that decides
where the priorities lie.

Secretary BOHLEN. Well, we do have an excellent interagency
committee that deals with Arctic issues. But that’s only as effective
as the policy leadership above them. And that’s what I view as my
task now is to make sure they get that inspirational direction to
focus on these issues. And of course, it’s a factor, as you well know,
Mr. Chairman, of the budget. I would like to see NOAA take a
much more active role than they are now in the Arctic, but that’s
a question of getting them the necessary funds. I think my visit to
Nome a few days ago that you mentioned was to attend a meeting
of the Arctic Research Commission. That was my first exposure to
. this commission, which was created I think by an act that you were
involved in in 1984. I think that commission has a great potential
for achieving better coordination among the various agencies. But
my offhand observation is that they don’t control the purse strings,
and unless you control the purse strings, it’s very difficult to make
agencies move in the direction you want. '

Senator MURKOWSKI. Well, Mr. Secretary, as one who’s in the
policy-making role in the State Department with regard to oceans
and environment, we look to your for leadership. And there’s an old
saying in Alaska, when one sled dog said to the other, “the scenery
never chan%es unless you’re leading the pack.” It’s nice to know
that you’re leading the pack and that we can look to you as the in-
dividual to coordinate the priorities that come up through the proc-
" ess. And we very much appreciate your traveling to Alaska and
- spending so much time here and we look forward to the message

at you're going to take back to Washington.

Secretary BOHLEN. I don’t consider a visit to Alaska a hardship.
A great pleasure indeed. Thank you, Mr. Chairman.

enator MURKOWSKI. Thank you very much. I hope that you can
be with us for a portion of the day and invite you to stay with us
through this panel. . . - : :

We're going to call the Director of the Central Intelligence Agen-
cy, Mr. Gates, at this time. And as he comes up I will make a few
introductory remarks. Mr. Gates has been in his capacity as Direc-
tor of the CIA for almost a year now. And we very much appreciate
his being with us. We've got the seat warmed up for you and you
can begin.

Speaking for the Chairman, Senator Boren and myself, and the
Members of our bipartisan Committee, probably the only one in the
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United States Senate, that the opportunity to work with you and
your colleagues has been very gratifying and we certainly commend
ou for your leadership and the fresh vision which you have
Dré)ught to the agency and also to the policy makers in Washington,
Mr. Gates, I very much appreciate the fact that you've taken
time off from your family vacation to be up here with us today and
to communicate some of the activities of your agency relative to in-
telligence on the environment. As we tailor our capabilities to a
changing world, changing opportunities, it is clearly an obligation
of the Intelligence Community to focus in on environmental con-
cerns that constitute a gotential threat. And with that, I'll look for-
ward to your remarks. Please proceed.
(The prepared statement of Director Gates follows:]
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Testimony for the DCI at University of Alaska Hearing

I am here today at the request of Senators Boren and
Murkowski and Senate Select QOmpittee_on Intelligencg, to address
two issues: possible environmental threats resultin; from past
Soviet nuclear activities; and the role of the Intellig;nce
Community in addressing environmental probleﬁs.

Let me first discuss the role of the Intel}igence Community
with regard to environmental problens.

As you know,»én November 1Sth last year, the Praesident
signedhthe most far reaching directive to assess future
intélligence priorities since CIA and the Intelligence Community
were created in 1947. The directive required some 20 folicy
agencies and departments to identify their intelligence needs to
the year 2005. Their responses hiéhlight the incteased
importance of environmental concerns as an intelligence issue.’
The National Security Council has integrafed all the expressed
priorities into one overall 1ist and the Intelligence Community
.is using this list as a guide for allocating resources.

Policymakers and members of Congress are asking CIA to
increase its stud& of environmental issues because we have

special skills, resources, and unigue insights. For example:
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© At the request of Senator Murkowski, a team of analysts
has been working to assess the potential environmental
consequences of long-term nuclear testing 'a'ngl waste
disposal practices of the former Soviet Union.

o Earlier this year I was asked by the President’s Science
Advisor, Dr. D. Allan Bromley, and Senator Albert Gore,
to assist NASA in its effort to collect and analyze
satellite data on the environment. The project--called
the Earth 6bu_rvat_l,on System--will help scientists tor )
answver some of . today’s most pressing environmental
questions ﬁ& as "How do the oceans, forests, desert and
atmosphere interact as an integrated system?* and "Is the
earth’s climate changing?® The CIA will provide guidance
to NASA concorninq the nost -efficient means for
processing the large quantities of data that it is
collecting for this project--because we havo.vut

: oxporciu in this area.

‘0 At Dr. Bromley’s suggestion, the Intelligence Community
recantly assured membership on the Committee on Earth and
Environmental Research, which has become the primary

coordinating body for national environmental programs.
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Membership on the Committee will provide the Intelligence
Community a better understanding of the Committee’s
activities and requirements and will improve intelligence
support to our environmental policymakers.

o Senators Gore and Murkowski haye asked whether CIA data
could be released to environmental scientists who are
studying global change--and I have agreed to form a tean
of cleared scientists who will examine our data and

determine what would .be useful to environmenfal scienc;.

o Under the Congressionally directsd Dual Use Technology
Initiative, technology developed under the auspices of
the Intelligence Community will be transferred to the
private sector where appropriate--technology especially.
useful'in answering questions in areas like the
environment, law enforcement, and medicine. Twelve
projects--costing $30 _million--have been sqlectgd.
Roughly half of the funds are for environmental projects.’

Intelligence is applying its special capabilities to

nontraditional areas--such as the environment and related foreign

nuclear safety issues. Por‘several years the CIA has brought a

value-added to the work done on these problems--in our analeis,
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our use of unique collection assets, and in our abilit& to
collect and assimilate vast quantities of information.

For example, CIA analysts assessed the scope of the
unprecedented environmental damage which occurred when Iraqi
forces sabotaged Kuwaiti oil fields last year.- Agency
specialists used enhanced commercial weather satellite imagery to
track daily oil slick movements in the gulf and they used unique
collection systems and commercially-available Landsat imagery to
~verity the number, lbcatioh, and status of the burning oil yell;

in Kuwait. The dﬁta used by CENTCOM in the bombing that stopped
the flow of oil into the Gulf was provided by intelligence. The
CIA worked with private experts to develop and build a computer
model capable of projecting concentrations of key pollutants--
primarily sulfur dioxide and particulates--and their impact on
human hqalth and crops.

Since the late 1980s, the Intelligence Community has been
contributing to US government efforts to work with other
counfries to protect the global environment from a host of
threats:

o Ozone depletion, which poses risks of increased skin

cancer, blindness, declining agricultural yields, and

67444 0-93-5
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tisheries losses, will only be stopped by a worldwide
effort--laid out in the Montreal Protocol--t; stop using
) thorotlucrocarbons (CFCs). The Intelligence Community
has been following this problem for several years and is
starting work on a program to determine whegher we can
monitor emissions of CFCs.

Tropical deforestation is a phenononoq that jeopardizeﬁ
the world’s climate, causes local problems such as
flooding aﬁd mudslides, ahd leads to the extinction of )
plant and.animal species needed for bicmedical research.
CIA analysts have done work on these issues, using
satellits inaélry and other tools, to support US
policymakers in their multi-year efforts to sscure an
international treaty on forest protection.

Possible climate change, and measures adopted by
governments to reduce greenhouse gas emissions in an
effort to avert it, have potentially far-reaching
consequences. As US negotiators worked at length to
forge the international agreement on this important issue
that opened for signature two months ago in Rio, CIA

analysts provided them, over the course of a three~year
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period, with a comprehensive series of reports on this
multi-faceted problen.

Other similar issues that are the subject of ongoing
analytic work include: ocean dumping of hazardous substances;
water scarcity and degradation; the environmental consequences of
narcotics cultivation; the impact of earthquakes and other
natural disasters; food shortages and agricultural resource
decline; and the pressures faced by developing and industrialized
countries alike as they grapple with the costs of environmental
protaction. While some of these projects have been started
within the past saveral years, many go back a long way. Our work
on agriculture, for example, has been ongoing for decades.

A related subject for intelligence is monitoring the nuclear
power programs in countries of concern. This is not a new issue

for intelligence. And this brings me to the second and primary
part of my presentation--possible environmental threats arising
from past Soviet nuclear activities. CIA has kept an eye on the
Soviet nuclear power~brogram since the startup of their first
small prototype power reactor in 1954. In the years that
followed, we compiled an extensive collection of technical
literature on the program and on the reactors themselves. CIA

integrates this data with information acquired from our

6
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-satellitas to assess the national security, economic, and satety
implications of the proéram.

Since the Chernobyl disaster in 1986, CIA experts have
worked closely with other US government agencies to prepare
detailed studies of Soviet-designed power reactors. We are now
working with these agencies to determine the most effective way
to improve the safety of these reactors. At the same time, wve
continue to collect information on reactor problems such as the
.recent accident at the Chernobyl-type reactor located near St. )
Petersburg, Russia.

CIA has nonitared Soviet handling of nuclear wasts since
1948, when the reactor that produced the plutonium for the first
Soviet nuclear weapon began operation. We now look at
environmental contamination due to a variety of nuclear
activities--most of which supported nuclear weapons production;-
and questions about the safety of stored but radiocactive liquid
and solid waste. This includes reprocessing of fuel from
civilian and naval reactors, and naval nuclear activities.

The former Soviet Union’‘s attitude toward safety in handling
radioactive waste materials was lackadaisical from the very

beginning of its nuclear program. Radiocactive wastes resulting
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from the extraction of plutonium for the USSR’s first nuclear
weapons at Chelyabinsk-65 were discharged directly into th; Techa
Tiver, resulting in severe contamination of the watershed for
thousands of kilometers downstream. Subsequent prac£ices vere
hardly better--highly radioactive waste was dumped into Lake
Karachay at-th; plant beginning in 1951. Today, despite ongoing -
cleanup efforts, 120 million curies of radiocactive materials are
in the lake, and as little as one hour’s exposure to the

' radiation at the sﬁorllingvcould be fatal. Radiocactive
contanination in~the groundwater has spread 2 to 3 kilometers
from the lake. Additionally, an explosion in a waste tank at the
site in 1957 contaminated over 23,000 square kilometers, and much
of thq land remains unusable today.

‘,‘Th. situation in Chelyabinsk--though perhaps the most
severe--is hardly uniquo; Similar plants in Tomsk-7 and
Krasnoyarsk-26 also contaminated the local environment. Open
-pooll of water at Tomsk reportedly contain elevated levels of
plutonium and other radioisotopes, resulting in considerable
viidlit. contamination, including elk, hare, duck, and fish,
vhich are consumed by the local populace. Reactors at the

Krasnoyarsk plutonium production plant use water directly from
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the Yenisey River for cooling, and have contaminated the river
with cesium, strantium, and other radioisotopes for hundreds of
kilometers downstream. One of these reactors remaiqs operational
today.

Even though these facilities are not in the Arctic, their
impact has been observed in the region. All watersheds from
these sites flow to the Arctic Ocean, and waste from the pqlluted
Techa River reportedly was discovered in the Arctic as early as
1951. -Horeover, £h§ ﬁastéAhandling practices at these sites were
all too typical ?¥f Soviet attitudes toward nuclear safety and the
environment.

The greatest single source of radiocactive contanination of
the Arctic environment has been from nuclear weapons testing,
especially atmospheric testing at the Novaya Zenlya test site in
the Arctic from 1955 to 1962. About half of the USSR’'s '
approximately 200 atmospheric tasts were conducted at Novaya
Zemlya. Virtually all of their highest yield explosions were
conducted thers, with a total yield of over 300 n.éatons. Among
these was the world’s largest explosion in 1961--approximataly 55
megatons, over 3,000 times the yield of the Hiroshima explosion.

In addition to sometimes severe local contamination from fallout,
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Sovist atmospheric testing also was the greatest contributor to
radioactive contamination of Alaska and northern Canada.

The severity of the contamination decreased dramatically
atter the 1963 Limited Test Ban Treaty--especially in Alaska aﬂd
Canada=-~but Soviet underground nuclear weapons testing and
peaceful nuclear explosions continued. Russian statements
indicate over 130 peaceful nuclear explosions for mining, seismic
aounding, or creatién of underground storage cavities were

\conductad Chraughouﬁ'th. Soviet Union. A few of these oxplosion;
were part of a pragram to develop the capability to excavate
canals using nuclear cxpiosions. These crater-producing
explosions produced widespread contamination. In an Auqust 1987
test, for examélo, the concrete plug placed to contain the
explosion was blown out of the tunnel, and radioactive material
spewved .into the atmosphere. Some of the other explosions may '
'ﬁave'éontaminated the local groundwater, and a few may have
'ioagedfrpgioactivo materials. Except for taests at Novaya Zaglya,‘
"which sometimes spread contamination into the broader Arctic

envifonment, these leaks probably produce only limited local

contamination.
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Soviet nuclear reactor accidgnts also have contributed to
contamination of the Arctic. Numerous studies have documented
the disproportionately heavy fallout in northern Néfway; Sweden,
and Finland from the Chernobyl’ accident in April 1986. Fifteen
of the unsafe Chernobyl’-type nuclear reactors remain in
operation in the former Soviet Union, and together with other
types of old, unsafe Soviet-designed reactors,_ comprise over half
of the power reactors now operating in the CIS and Eastern
Burope. In the Arctic, four emall reactors using similar
gechnology to thi'Chernobyl"roactors are at‘thn ramote
settlement of Bilibino in the Russian Par East, and a power plant
on the Kola peninsula has four aging pressuéizcd-water reactors.
The demise of the USSR and its East Buropean client governments
has left all of the reactors largely bereft of material support
and regqulatory guidance. The situation is made worse by the '
region’s severe economic problems, which are undermining efforts
to maintain and improve safe cperations.

In addition'tq power reactors, hundreds of reactors ares
aboard CIS submarines and naval vessels, the majority of which
are based in or near Afctﬁc ;ators. A September 1985 explosion

during refuelling of a Soviet nuclear submarine near Viadivostok

11
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illustrates the potential for serious accidents in these
reactors. The explosion scattered radiocactive material onshore
and into the bay, which reportedly was only haphazat?ly and
incompletely cleaned up. In addition, comments by former Soviet
navy personnel and two well-publicized sinkings of Soviet
submarines since 1986 illustrate the danger fire and accidents
pose to CIS submarine reactors. The large number and advancing
age of these reactors will increase safety risks, particularly as
. the CIS begins to dismnntlé-nany of gh. vessels. )
Deliberate dumping of radiocactive waste materials into
Arctic waters, or improper land-based storage is another source
of radiological pollution. The USSR dumped substantial
quantities of radicactive waste in Arctic waters, including the
three damaged original nuclear reactors of the icebreaker Lenin,
and reportedly reactors from several suﬁmarines--including som;
with nuclear fuel aboard. Radioactive wastes, most1y>£rom naval
reactors, also are buried on Arctic lhorés. Oonly Soviet records, -
if any, or detailed scientific surveys can determine the amount,
type, and potential hazards from the material which has been

dunped. I expect that we will learn more about these and other

concerns in light of the new scientific cooperation, such as the
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-Joint Russian-Norwegian expedition to survey nuclear waste
disposal sites in the Kara Sea planned for this month, and
information-sharing made possible by the collapse 6f;CGmmnn1m.
The newly free republics of the former Soviet Union and
Eastern Europe face enormous environmental challenges. The
deteriorating industrial infrastructure presaents a high risk of
disasters. The chemical and energy sectors--where much of the
equipment is old and in need of replacement--appear to face ths
l. hiqhut risk, but serious breakdowns could occur in railroads, .
civil aviation, and nuclear power plants. In some cases,
accidents have already occurred. For example, an oil well in
Uzbekistan drilled vith inadequate equipment ruptured in March,
contanminating farmland and threatening to ﬁolluto a vital river.
only through intensive round-the-cléck efforts, aided by US
experts vho in turn were supported by intelligence reports, w.'r.
workers able to cap the well and protect the river.
Environmental destruction caused by Soviet troops in za_stu-n-'
Europe is adding ‘substantially to the already heavy cleanup
burdens nev governments face as the result of four decades of

environmsntal neglect by the ragion’s former communist rulers.
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The destruction being revealed by the pullout of Soviet forces
clearly will take many years and billions of dollars to repair.
Corroded petroleum, oil, lubricants, pipelines and storage tanks
as well as poor fuel-handling practices make contamination of
s0il and groundwater the most ubiquitous pollution problem at
former Soviet facilities. Lax safety standards combined with
poor storage and accounting practices at ammuq@tion depots have
led to soil and water contamination with a variety of heavy
metal, acids, and ;ther toxic--and often explosive--wastes.
Solvents, paints;. coatings, and plating materials have been
poorly stored and carelessly dumped. Troop maneuvers inveolving
heavy tracked vehicles and live-firing exercises have destroyed
terrain, worsened ercsion and water pollution, and contaminated
the soil with lead and other substances. Unexploded ordnance
proaeﬁts a safety hazard in and around training areas. Eaét
European governments are assessing the dimensions of the
pollution problem they have inherited from the Soviet military,
but it probably will be many years before these areas can be
cleaned up and returned to productive use.

Another Region struggling with the residue of Soviet actions

is Central Asia’s Aral Sea basin. Over the past 30 years, Soviet
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-afforts to expand Central Asian cotton production--which required
diverting large quantities of water from the rivers that feed the
Aral--has reduced the sea by over 40 percent of its volume and 60
percent of its surface area. The leaking and dumping ;t
pesticides into water supplies, the absence.bf water pricing
policies, and tierce conpét:l.tion for water--particularly among
the Uzbeks and Turkmen--have significantly worsened Central
Asia’s critical vagat situation. Existing political, economic,

. and ethnic tansions-in thi-reqion are being further strained by
Aral "refugses®” @oving to cities in search of guaranteed medical
cara, secure employment, a stable source of drinking wvater, and
essential foodstuffs. Central Asian leaders--faced with lserious
economic and political difficulties--have discussed cooperation
on environmental issues, but have yét to formulate, much less
implement, a concrate plan to halt the Aral’s desiccation. BQQn
under the best possible circumstances, with effactive regional
cooperation and massive foreign assistance, it will take at least
five to tens yogis of consistent effort before any progress in
halting the Aral’s destruction can be realized. Without such
cooperation, the Aral basin is likely to bscome an environmental

dead zone.
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Although the CIS is faced with a daunting legacy of
environmental problems, it is making progress in some areas. For
example, for several years they have been converting highly
radicactive civilian and military waste to glass--in order to
immobilize it and make it more manageable. In other areas, key
data on existing and potential environmental problems does not
exist because Soviet authorities feared collecting the data might
compromise secret activities.

The CIS countries vill be unable to meet the costs of cloa;
up~—estimated at billions of dollars. Russia took the lead in
laﬁnchinq an environmental protection plan based on economic
incentives in 1991, but lack of revenues as industrial output
declines has resulted in a negative balance that is getting
worse. Although CIS environmental hinisters have agreed to
'ccbbcrato on some environmental issues--such as joining with éh.
EC on funds to help with costs incurred from Chernobyl’--each
country has turned to the West for aid, including technology and
"expertise, and will continue to do so. But they have yst to

prioritize needs, or to resoclve such issues as ownership of land

and industrial assets and liability for damages.
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For its part, the CIA is helping US agencies working with
the CIS to identify the most pressing problems so that our
governmént leaders can ensure that US assistance is:used
effectively.

The issues that I’ve talked about today are all cgnsidered
"nontraditional" intelligence issues. They do not constitute the
bulk of CIA’‘s work, but they are important aré}s of intarest to
the President and other leaders in our government. In an era of
'&ééiih;ng budgets . it.will be a special challenée for the
Intalligence Comiunity to enhance its capabilities in some of
these newer areas, while éontinuihg to monitor more ﬁfiditional
concerns such as proliferation, te&rorisﬁ, fegipnal disﬁutés, the

tormer'SOVlet Union and some aspects of interﬁational econcnic

atfairs.
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STATEMENT OF ROBERT N. GATES, DIRECTOR OF CENTRAL
INTELLIGENCE

Director GATES. Thank you, Mr. Chairman. I'm here today at the
request of Senators Boren and Murkowski and the Senate Select
Committee on Intelligence to address two issues: possible environ-
mental threats resulting from past Soviet nuclear activities, and
the role of the Intelligence Community in addressing environ-
mental problems.

Let me first briefly discuss the role of the Intelligence Commu-
nizswith regard to environmental problems.

the Senate and House Intelligence Committees know, on No-
vember 15th last year the President signed the most far-reaching
directive to assess future intelligence priorities since CIA and the
Intelligence Community were created in 1947. The directive re-
quired some 20 policy agencies and departments to identify their
intelligence needs to the year 2005. Their responses highlighted the
increased importance of environmental concerns as an intelligence
issue. The National Security Council has integrated all of the ex-
pressed priorities into one overall document and the Intelligence
Community is using this document as a guide for reallocating its
resources.

Policy makers and members of Congress are asking CIA and the
Intelligence Community to increase their study of environmental
issues because we have special skills, resources and unique in-
sights. For example, at the request of Senator Murkowski, a team
of analysts has been working to assess the potential environmental
consequences of long-term nuclear testing and waste disposal prac-
tices of the former Soviet Union. Earlier this year I was asked by
the President’s Science Advisor, Dr. Allan Bromley, and Senator
Albert Gore to assist the National Aeronautic and Space Adminis-
tration in its effort to collect and analyze satellite data on the envi-
ronment. The project, called the Earth Observation System, will
help scientists answer some of today’s most pressing questions on
the environment, such as how do the oceans, forests, deserts and
atmosphere interact as an integrated system, and is the earth’s cli-
mate changing? CIA will provide guidance to NASA concerning the
most efficient means for processing the large quantities of data
that it is collecting for this project, because we have a great deal
of expertise in this area.

At Dr. Bromley’s suggestion, the Intelligence Community re-
cently assumed membership on the Committee on Earth and Envi-
-ronmental Research, which has become the é)rimary coordinating
body for national environmental problems and programs. Member-
ship on the Committee will provide the Intelligence Community a
better understanding of the Committee’s activities and require-
ments and will improve intelligence support to our environmental
policy makers.

Senators Gore and Murkowski also have asked whether CIA data
could be released to environmental scientist who are studying glob-
al change; and I have agreed to form a team of cleared scientists
who will examine our data and determine what would be useful to
environmental science.

Under the Congressionally-directed Dual Use Technology Initia-
tive, technologies developed under the auspices of the Intelligence
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Community will be transferred to the private sector where appro-
priate; technology especially useful in answering questions in areas
like the environment, law enforcement and medicine. Twelve
projects costing $30 million have been selected and roughly half of
the money is for environmental projects. :

-Intelligence is also applying its special capabilities to other non-
traditional areas, such as the environment and related foreign nu-
clear safety issues. For several years the CIA has brought a value-
added to the work done on these problems, in our analysis, our
unique collection assets, and in our ability to collect and assimilate
vast quantities of information.

For example, CIA analysts assessed the scope of the unprece-
dented environmental damage which occurred when Iraqi forces
sabotaged Kuwaiti oil fields last year. Agency specialists used en-
hanced commercial weather satellite imagery to track daily oil slick
movements in the Gulf and they used unique collection systems
and commercially available Landsat imagery to verify the number,
- location and status of the burning oil wells in Kuwait. The data
used by the Central Command in the bombing that stopped the
flow of the oil into the Gulf was provided by U.S. Intelligence. CIA
worked with private experts to develop and build a computer model
c:la]i)able of projecting concentrations of key pollutants, primarily
sulfur dioxide and particulates, and their impact on human health
and crops. '

Since the late 1980’s the Intelligence Community has been con-
tributing to U.S. government efforts to work with other countries
to protect the global environment from a host of threats:

zone depletion, which poses risks of increased skin cancer,
blindness, declining agricultural yields, and fisheries losses, will
only be stopped by a worldwide effort, as laid out in the Montreal
Protocol, to stop using chlorofluorocarbons, CFC’s. The Intelligence
Community has been following this problem for several years and
is starting work on a program to determine whether we can mon-
itor emissions of CFC'’s. .

Tropical deforestation is a phenomenon that jeopardizes the
world’s climate, causes local problems such as flooding and mud
slides, and leads to the extinction of plant and animal species. CIA
analysts have done work on these issues, using satellite imagery
and other tools to support U.S. policy makers in their multi-year
effort to secure an international treaty on forest protection.

Possible climate change, and measures adopted by governments
to reduce greenhouse gas emissions in an effort to avert it, have
- potentially far-reaching consequences. As U.S. negotiators worked
at length to forge an international agreement on this important
issue that opened for signature two months ago in Rio, CIA ana-
lysts provided them, over the course of a three-year period, with a
comprehensive series of reports on this multi-faceted problem.

Other similar issues that are the subject of ongoing analytic
work include ocean dumping of hazardous substances; water scar-
city and degradation; the environmental consequences of narcotics
cultivation; the impact of earthquakes and other natural disasters;
food shortages, and agricultural resources decline; and the pres-
sures faced by developing and industrialized countries alike as they
grapple with the costs of environmental protection. While some of
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these projects have been started within the past several years,
many go back a long time. Our work on agriculture, for example,
has been going on for decades.

A related subject for intelligence is monitoring the nuclear power
programs in countries of concern. This is not a new issue for us.
And it brings me to the second and primary part of my presen-
tation: possible environmental threats arising from past Soviet nu-
clear activities. CIA has kept an eye on the Soviet nuclear power
program since the start-up of their first small prototype power re-
actor in 1954. In the years that followed, we compiled an extensive
collection of technical literature on the program and on the reactors
themselves. CIA integrates this data with information acquired
from our satellites to assess national security, economic, and safety
implications of the program.

Since the Chernobyl disaster in 1986, CIA experts have worked
closely with other U.S. government agencies to prepare detailed
studies of Soviet-designed power reactors. We are now working
with these agencies to determine the most effective way to improve
the safety of these reactors. At the same time, we continue to col-
lect information on reactor problems such as the recent accident at
the Chernobyl-type reactor located near St. Petersburg, in Russia.

CIA has monitored Soviet handling of nuclear waste since 1948,
when the reactor that produced the plutonium for the first Soviet
nuclear weapon began operation. We now look at environmental
contamination due to a variety of nuclear activities, most of which
supported nuclear weapons acquisition and production, and ques-
tions about the safety of stored but radioactive liquid and solid
waste. This includes the reprocessing of fuel from civilian and
naval reactors and naval nuclear activities.

The former Soviet Union’s attitude toward safety in handling of
radioactive waste materials was, to say the least, lackadaisical
from the very beginning of its nuclear program. Radioactive wastes
resulting from the extraction of plutonium for the USSR’s first nu-
clear weapons at Chelyabinsk-65 were discharged directly into the
Techa River, resulting in severe contamination of the watershed for
thousands of kilometers downstream. Subsequent practices were
hardly better; highly radioactive waste was dumped into Lake
Karachay at the plant beginning in 1951. Today, é)espite ongoing
cleanup efforts, 120 million curies of radioactive materials are in
the lake, and as little as one hour’s exposure to the radiation at
the shoreline could be fatal. Radioactive contamination in the

oundwater has spread two to three kilometers from the lake. Ad-

itionally, an explosion in a waste tank at the site in 1957 contami-
nated over 23,000 square kilometers, and much of the land remains
unusable today.

The situation in Chelyabinsk, although perhaps the most severe,
is hardly unique. Similar plants in Tomsk-7 and Krasnoyarsk-26
also contaminated the local environment. Open pools of water at
Tomsk reportedly contain elevated levels of plutonium and other
radioisotopes, resulting in considerable wildlife contamination, in-
cluding elk, duck, fish and hare, which are consumed by the local
population. Reactors at the Krasnoyarsk plutonium production
plant use water directly from the Yenisey River for cooling, and
have contaminated the river with cesium, strontium, and other

/
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radioisotopes for hundreds of kilometers downstream. One of these
reactors remains operational today.

Even though these facilities are not in the Arctic, their impact
has been observed in the region. All watersheds from these sites
flow to the Arctic Ocean, and waste from the polluted Techa River
reportedly was discovered in the Arctic as early as 1951, Moreover,
the waste handling practices at these sites were all too typical of
Soviet attitudes toward nuclear safety and the environment.

The greatest single source of radioactive contamination of the
Arctic environment has been from nuclear weapons testing, espe-
cially atmospheric testing at the Novaya Zemlya test site in the
Arctic from 1955 to 1962. About half of the USSR’s approximately
200 atmospheric tests were conducted at Novaya Zeml‘;'a. Virtually
all of their highest yield explosions were conducted there, with a
total yield of over 300 megatons. Among these was the world’s larg-
est nuclear explosion in 1961, approximately 55 megatons, over
3,000 times the yield of the Hiroshima explosion. In addition to
sometimes severe local contamination from fallout, Soviet atmos-
pheric testing also was the greatest contributor to radioactive con-
tamination of Alaska and northern Canada.

The severity of the contamination decreased dramatically after
the 1963 Limited Test Ban Treaty, especially in Alaska and Can-
ada, but Soviet underground nuclear weapons testing and peaceful
nuclear explosions continued. Russian statements indicate over- 130
peaceful nuclear explosions for mining, seismic sounding, or cre-
ation of underground storage cavities, were conducted throughout
the Soviet Union. A few of these explosions were a part of the pro-
gram to develop the capability to excavate canals using nuclear ex-
plosions. These crater-producing explosions produced widespread
contamination. In an August 1987 test, for example, the concrete
plug placed to contain the explosion was blown out of the tunnel,
and radioactive material spewed into the atmosphere. Some of the
other explosions may have contaminated the local groundwater and
a few may have leaked radioactive materials. Except for tests at
Novaya Zemlya, which sometimes spread contamination into the
broader Arctic environment, these leaks probably produced only
limited local contamination. .

Soviet nuclear reactor accidents also have contributed to con-
tamination of the Arctic. Numerous studies have documented the
disproportionately heavy fallout in northern Norway, Sweden and
Finland from the Chernobyl accident in April 1986. Fifteen of the
Chernobyl-type nuclear reactors remain in operation in the former
Soviet Union, and together with other types of old, unsafe Soviet-
designed reactors, comprise over half of the power reactors now op-
erating in the Commonwealth of Independent States and Eastern
Europe. In the Arctic, four small reactors using similar technology
to the Chernobyl reactors are at the remote settlement of Bilibino
in the Russian Far East, and a power plant on the Kola peninsula
has four aging pressurized water reactors. The demise of the USSR
and its East European client governments has left all of the reac-
tors largely bereft of material support and regulatory guidance.
The situation is made worse by the region’s severe economic prob-
lems, which are undermining efforts to maintain and improve safe
operations.
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In addition to power reactors, hundreds of reactors are aboard
CIS submarines and naval vessels, the majority of which are based
in or near Arctic waters. A September 1985 explosion during re-
fueling of a Soviet nuclear submarine near Vladivostok illustrates
the potential for serious accidents in these reactors. The explosion
scattered radioactive material on shore and into the bay, which re-
portedly was only haphazardly and incompletely cleaned up. In ad-
dition, comments by former Soviet navy personnel and two well-
publicized sinkings of Soviet submarines since 1986 illustrate the
danger fire and accidents pose to CIS submarine reactors. The
large number and advancing age of these reactors will increase
safety risks, particularly as the CIS begins to dismantle many of
the vessels.

Deliberate dumping of radioactive waste materials into Arctic
waters or improper land-based storage is another source of radio-
~logical pollution. The USSR dumped substantial quantities of ra-
dioactive waste in Arctic waters, including the three damaged origi-
nal nuclear reactors of the icebreaker Lenin, and reportedly reac-
tors from several submarines, including some with nuclear fuel
aboard. Radioactive wastes, mostly from naval reactors, also are
buried on Arctic shores. Only Soviet records, if any, or detailed sci-
entific surveys can determine the amount, type and potential haz-
ards from the material which has been dumped. I expect we will
learn more about these and other concerns in light of new scientific
cooperation, such as the joint Russian-Norwegian expedition to sur-
vey nuclear waste disposal sites in the Kara Sea planned for this
month, and information-sharing made possible by the collapse of
Communism.

The newly free republics of the former Soviet Union and Eastern
Europe face enormous environmental challenges. The deteriorating
industrial infrastructure presents a high risk of disasters. The
chemical and energy sectors, where much of the equipment is old
and in need of replacement, appear to face the highest risk, but se-
rious breakdowns could occur in railroads, civil aviation, and nu-
clear power plants. In some cases, accidents have already occurred.
For example, an oil well in Uzbekistan drilled with inadequate
equipment ruptured in March, contaminating farmland and threat-
ening to pollute a vital river. Only throug% intensive round-the-
clock efforts, aided by U.S. experts who are in turn supported b
U.S. intelligence information, were workers able to cap the we
and protect the river.

Environmental destruction caused by Soviet troops in Eastern
Europe is adding substantially to the already heavy cleanup bur-
dens new governments face as the result of four decades of environ-
mental neglect by the region’s former communist rulers. The de-
struction being revealed by the pullout of Soviet forces clearly will
take many years and billions of dollars to repair. Corroded petro-
leum, oil and lubricants pipelines and storage tanks, as well as
poor fuel-handling practices make contamination of soil and
groundwater the most ubiquitous pollution problem at former So-
viet facilities. Lax safety standards combined with poor storage and
accounting practices at ammunition depots have led to soil and
water contamination with a variety of heavy metals, acids and
other toxic—and often explosive—materials. Solvents, paints, coat-
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ings, and plating materials have been poorly stored and carelessly
dumped. Troop maneuvers involving heavy tracked vehicles and
live firing exercises have destroyed terrain, worsened erosion and
water pollution, and contaminated the soil with lead and other sub-
stances. Unexploded ordnance presents a safety hazard in and
around training areas. East European governments are assessing
the dimensions of the pollution problem they have inherited from
the Soviet military, but it probably will be many years before these
areas can be cleaned up and returned to productive use.

Another region struggling with the residue of Soviet actions is
Central Asia’s Aral Sea basin. Over the past 30 years, Soviet ef-
forts to expand Central Asian cotton production, which required di-
verting large quantities of the water (Prom rivers that feed the Aral,
has reduced the sea by over 40 percent of its volume and 60 per-
cent of its surface area. The leaking and dumping of pesticides into
water supplies, the absence of a water pricing policy, and fierce
competition for water, particularly among the Uzbeks and
Turkmen, have significantly worsened Central Asia’s critical water
situation. Existing economic, political and ethnic tensions in the re-
gion are being further strained by Aral refugees moving to cities
in search of guaranteed medical care, secure employment, a stable
source of drinking water, and essential food stuffs. Central Asian
leaders faced with serious economic and political difficulties have
discussed cooperation on environmental issues but have yet to for-
mulate, much less implement, a concrete plan to halt the Aral’s
desiccation. Even under the best possible circumstances, with effec-
tive regional cooperation and massive foreign assistance, it would
take at least five to 10 years of consistent effort before any
progress in halting the Aral’s destruction can be realized. Without
such cooperation, the Aral basin is likely to become an environ-
mental dead zone. A

Although the CIS is faced with a daunting legacy of environ-
mental problems, it is making progress in some areas. For exam-
ple, for several years they have been converting highly radioactive
civilian and military waste to glass in order to immobilize it and
make it more manageable. In other areas, key data on existing and
potential environmental problems does not exist because Soviet au-
thorities feared collecting the data might compromise secret activi-
ties. .

The CIS countries will be unable to meet the costs of cleanup,
estimated at billions of dollars. Russia took the lead in launching
an environmental protection plan based on economic incentives in
1991, but the lack of revenues as industrial output declines has re-
sulted in a negative balance that is getting worse. Although CIS
environmental ministers have agreed to cooperate on some environ-
mental issues, such as joining with the European community on
funds to help with costs incurred from Chernobyl, each country has
turned to the West for aid, including technology and expertise, and
will continue to do so. But they have yet to prioritize needs, or to
resolve such issues as ownership of land and industrial assets and
liability for damages.

For its part, CIA and the Intelligence Community are helping
U.S. agencies working with the CIS to identify the most pressing
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problems so that our government leaders can ensure that U.S. as-
sistance is used effectively.

The issues that I've talked about today are all considered non-
traditional intelligence issues. They don’t constitute the bulk of our
work, as Senator Murkowski indicated, but they are important
areas of interest to the President, the Congress, and others in our
government. In an era of declining budgets, it will be a special
challenge for us in the Intelligence Community to enhance our ca-
pabilities in some of these newer areas while continuing to monitor
more traditional concerns such as proliferation, terrorism, regional
disputes, the former Soviet Union, and aspects of international eco-
nomic affairs.

Thank you, Mr. Chairman.

Senator MURKOWSKI. Thank you very much, Mr. Gates.

I think you've certainly laid out the situation as it exists, and
certainly highlighted the exposure. I wonder if you can provide us
with any explanation relative to the prevailing lackadaisical atti-
tude that has been evidenced in the Soviet’s disposal of high level
nuclear waste, recognizing that they have a knowledge of their ex-
posure if nuclear wastes are improperly disposed of. Can you en-
lighten us at all on why there was not more consideration given to
the proper disposal of this waste?

Director GATES. Well, it’s hard to say, but I would speculate that
the primary reason, particularly during the period of the worst pol-
lution, in the 1940’s and 1950’s, had to do with the urgency of the
tasks of producing nuclear weapons and the single-mindedness
with which that was undertaken by the Soviet government at the
time, without regard for the costs, either financial or environ-
mental or the impact on human life, in terms of exposure of indi-
viduals to radioactive contamination and so forth. Over the years,
there was some gradual improvement in Soviet handling of radio-
active wastes, but it was throughout decidedly inferior to the han-
dling of that waste elsewhere in the world. For example, the Sovi-
ets moved from dumping radioactive waste, high levels of radio-
active waste, into rivers; they moved from that to dumping them
in lakes, and then into storage containers; and now this new meas-
ure that I described of turning it into glass to immobilize it. So
there have been some improvements over the years, but fundamen-
tally these measures have been decidedly inferior to those in the
West and have clearly been inadequate.

Senator MURKOWSKI. I wonder if you have any information rel-
ative to the health effects on the residents of the areas. It's a vast
area. I gather there is not much documentation. But I can recall
a meeting I had in Washington with a gentleman by the name of
Nikolai Vorontsov who was the former environmental minister of
the Soviet Union. He made some starting revelations about the
health effects on residents, but much of that information has not
been able to be substantiated because of lack of any centralized
documentation.

Director GATES. We don't have any independent assessment of
the impact on the population. There have been some studies, we
understand, done by Soviet authorities in the past, but it’s our be-
lief that these studies are probably deeply flawed because of the
unreliability of the data gathering and the way in which the stud-
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ies were carried out and also a political agenda associated with the
studies. I think that the kind ofp studies that are needed of this sort
may now become possible with the collapse of Communism and
with greater levels of interest on the part of the new Russian au-
thorities. _

Senator MURKOWSKI. Cooperation obviously between Russia and
the United States on the environment depends on stability of gov-
ernment, and there’s always a continued concern about President
Yeltsin's, I won’t ‘say state of health, but the state of the political
situation over there. The economic situation in Russia is obviously
a factor in that stability. I wonder if you could give us any assess-
ment on the current status of that stability. Might we look forward
with pretty good odds to a continuation of the current government,
or is there still a relatively high level of risk that the bad guys in
the wings are ready to come out and reinstitute the regime that we
had previously seen prevalent in Russia? :

Director GATES. Well, I think that there’s no possibility of a res-
toration of the previous regime or of Communism. As you suggest,
Russia, in particular, is undergoing severe economic hardship. It
clearly has political implications. President Yeltsin has a fine line
to walk between going forward with political and economic reform
and at the same time trying to provide or to assure that people are
fed and that people continue to have jobs. So far he remains clearly
the most popular and, I would say, the most skilled. politician in
Russia. His poll numbers have been declining over the months as
these economic hardships have increased and as the measures, the
economic reform measures, have begun to bite. But I think it’s rea-
sonable to say that we see no imminent threat to his continuation
in office, and I think he still has tremendous public support. I
think reform continues to have substantial support. But there are
undoubtedly going to be some zigzags in this course as these people
try to do something that’s virtually unprecedented in history, and
that is try to change their political and economic systems from a
1,000 year legacy of autocracy, Communism and state-directed eco-
nomic activity to a Western-style democracy, and market economy.
It’s never been done before, certainly not on this scale, so I think
it would be unfair to Mr. Yeltsin to underestimate the challenge
that faces him. I think he’s done a pretty remarkable job so far.

Senator MURKOWSKI. I'm wondering, in our relationship with the
Russians relative to monitoring activities associated with the envi-
ronment, is it on the basis of a quid pro quo where they want some-
thing from us in order for you to get a cooperative effort on a joint
evaluation of a particular environmental priority? In other words,
if we are going to go in and evaluate sites of nuclear activity, do
they want some of our information as well, or ‘are they pretty much
iﬁlla cooperative mode where they understand that they need our

elp.

Director GATES. We have. not had any exchanges with the Rus-
sians, among the intelligence services, on information relating to
nuclear waste or the kinds of environmental problems that I dis-
cussed in my statement. There is, in our government, a federal co-
ordinating council on science, engineering and technology, and
there is a subgroup of that that deals with environmental issues,
and it is in that forum that discussions with the Russians would
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go forward I think, in terms of exchanges of data on the kinds of
issues we'd been discussing, that would be more under the auspices
of other agencies of the government than the Intelligence Commu-
nity.
Senator MURKOWSKI. You mentioned in your statement the
thought of clearing scientists for classified information. I wonder if
_you can elaborate a little further, because I know it would be of in-
" terest to many who are going to testify today, relative to their par-
ticipation with the Central Intelligence Agency. What specifically
might you have in mind that you can tell us?

Director GATES. The basic purpose in the endeavor that is under-
way now is to ascertain whether in the now 30-some-year-old ar-
chive of satellite-collected information, particularly imagery sat-
ellites, there is information in that data bank, stretching back over
that period of time, that would allow environmental scientists to
document change in the global environment. And the first step in
what we're trying to do, and there’s a coordinating committee made
up of Congressional staff, the Intelligence Community, and the sci-
entific community, is to identify scientists in some 10 different dis-
ciplines who would receive security clearances and be given access
to this data in order that they might ascertain whether or not
there is value in it for the scientific community. And if they con-
clude that there is, then the next step will be for us-to figure out
how we might be able to make that data available for exploitation.
We also probably will draw on their help and offer our help, par-
ticularly in this NASA project, with respect to the information-han-
dling architecture for the vast quantities of data that are going to
be collected by the earth observation system. We probably have
more experience than anyone in the world in terms of processing
and integrating this kind and quantity of data, and I think we can
perhaps have something to offer in that arena as well. So the pur-
pose of it is simply, in effect, to allow the formation of a search
party to explore this data and see if there’s something there that
can be of value. ' ’

Senator MURKOWSKI. Senator Boren and I collaborated on this
question and we thought it appropriate to have it in the record,
and as you know, our Intelligence Community voted on the 1993
Intelligence budget, which the Senate will debate when we return
in September. And there’s going to be some who want to take some
deep cuts, as much as an additional two billion. I'm curious to
know for the record if this amendment is adopted, how it will affect
the ability of the Intelligence Community to continue its emerging
role in global environmental issues.

Director GATES. Well, there are probably some things that we
can do to be helpful that represent little additional cost to us. But
I think that there is an interest, both in the Administration and
in the Congress, in having us expand this effort and undertake
some more ambitious activities. While the environment is an im-
g‘ortant issue from a national standpoint and a very hiﬁix priority

om a national standpoint, in the prioritization of intelligence is-
sues given to us by the President and the government, and the
Congress I might add, clearly it is not as important as a number
of other issues that are the more traditional province of our activi-
ties. So clearly, deep cuts, while they might not stop the kind of
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activity that I've just described that we're prepared to go, to under-
take, they would clearly circumscribe our devoting other additional
assets to it.

Senator MURKOWSKI. I want to take this opportunity to thank
you for inviting Dr. Wilford Weeks of the Geophysical Institute
here at the University of Alaska to be a member of your panel of
scientists, and I think this confirms our belief that Alaskan sci-
entists have achieved a level of experience in Arctic science that is
recognized throughout the world. I want to thank you very much,
Mr. Gates, for being with us today. I also want to recognize your
Congressional affairs liaison who is with us, Stan Moskowitz, an-
other Irishman. I don’t know where Stan is but he’s out there
somewhere. And I know you got up very, very early this morning
to fly up to Fairbanks and be with us, and we’re going to have one
more panel and break for lunch. We'll have additional questions
and you can expect questions as well from other members of the
committee when I get back and brief them, and I want to again
thank you. I think that your testimony has provided a level of
credibility with regard to information that has been gathered by
our Intelligence Community on what has happened in the former
Soviet Union. And it’s now a question of our government and our
scientists to address, in cooperation with the Russian scientific
community, a procedure for evaluation monitoring and then an ac-
tion oriented program to initiate what should be done. And I think
it’s important to keep in mind that what we're attempting to do is
to make decisions based on sound science rather than emotion, be-
cause as highlighted by Mr. Bohlen and Mr. Gates, one could move
to some rather dramatic conclusions with this information on its
surface as opposed to the facts that we need to generate. And that’s
something that occasionally in Washington we lack. Oftentimes, an
individual who makes the most compelling speech, who advances
the most emotional argument, or who has the best lobby often pre-
vails. On the other hand, I think it’s fair to say that sometimes
there’s a reluctance in the scientific community to step forward and
lay their reputation on the line with recommendations. But I think
we are af)pealing for that, we need that, and the presentation by
the panel this morning, I think, sets the tenor for the balance of
the witnesses relative to the obligation we have before us. And
without the facts and the information, we will not be able to gen-
eratt(a1 action. So I want to thank you, gentlemen. You may be ex-
cused.

I would call the Honorable Donald O’'Dowd, Chairman of the Arc-
tic Research Commission. With Dr. O’'Dowd no stranger to these
premises, please proceed, Dr. O’'Dowd.

[The prepared statement of Dr. O’'Dowd follows:]
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U.S. Senate Select Committee on Intelligence
August 15, 1992, Fairbanks, AK

Dr. Donald D. O'Dowd, Chairperson
Arctic Research Commission

THE CHALLENGE AND THE OPPORTUNITY

The United States is an Arctic nation, yet most American people do not think of
Arctic Alaska as a part of the United States in the same way that they think of the
distinctive geographical regions of other states.

People, howaever, live in the U.S. Arctic - and have lived there longer than V
anywhere else on the continent. Moreover, the economic dependence of the United
States on Arctic mineral and living:resources is increasing. Twenty-six percent of U.S.
domestic oil production is currently extracted from the Alaskan North Slope,

" representing 11% of the total national petroleum usage. The Bering Sea offers one of
the richest fisheries in the world; nearly 28% of the total U.S. commercial catch and
10% of the world’s supply of fishery products are obtained there. A zinc/lead mine
that has the potential of becoming the world’s largest began operations in northwest
Alaska in 1990. U.S. coal reserves north of the Arctic Circle may exceed the total
reserves of the entire lower 48 states. Deposits of strategic minerals in the U.S. Arctic
are abundant, but their extraction is not yet economical.

* In the new Russian Republic over half of the land area is arctic and subarctic
‘and much of this landscape is underlain by various forms of frozen ground.
Economic development of the Russian North has been their government’s objective
for many years, and huge quantities of cil, gas, minerals and timber have been
extracted from the north. The current extraordinary political changes occurring in
Russia have made two facts clear to the West. First the long-term economic and
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military activities especially in northern Russia have generated very large amounts of
environmental pollution -- both industrial wastes and radioactive materials -- with
apparently unprecedented negative effects on people and ecosystems. Second, the
continuing decline of military confrontation and concurrent rise of democratic
governance provide new opportunities for collaboration, particularly in science, on
issues of common concern. One of the more urgent issues demanding attention is
the potential movement of Russian pollutants to other countries as well as their
impacts on common resources in the world oceans.

The Arctic has a vulnerable environment that is extremely sensitive to
perturbations. The delicate balance between its physical, ohemit_:al and ecological
components, governed by the very low rate of biogenesis and chemical turnover,
makes the Arctic an "early warning system" for global change, where the signatures of
climate change are expected to occur first.

The Arctic is an active component of the global geosphere-biosphere system,
Atmosphere-ocean coupling in the Arctic is an important feedback mechanism in the
thermodynamic machine that controls the climate of‘ our planet and atmospheric
processes in the Arctic play a crucial role in shaping the weather and gliméte of the
entire northern hemisphere. The Arctic Ocean is an essential component of the
circulation of the world’s oceans and a regulator of the global climate. A dominant
world water mass, the bottom water in the Atlantic, is formed mainly from Arctic ocean
water; thermohaline circulation involving sea ice determines the temperature, oxygen,
carbon and nutrient content of this deep reservoir. Highly localized physical, chemical
and biological processes in the Arctic Ocean’s upper layers play a crucial role in the
removal of carbon dioxide and other biogenic and man-made materials from the
atmosphere.

In addition, the Arctic is a natural storage reservoir for atmospheric and water
poliution. Industrial aerosols from lower latitudes in eastern Europe and the Soviet

2
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Union appear in the form of "arctic haze* over large regions of the Arctic. The Arctic
QOcean receives as much as 10% of all of the world’s riverine discharge in spite of '
representing only 1.2% of the total ocean water mass. Since this ocean has limited
outflows into the other world oceans, it is much more vulnerable to industrial, urban
and agricultural polliutants discharged into rivers flowing into it than any other ocean.

POTENTIAL FOR INTERNATIONAL RESEARCH COLLABORATION ON ARCTIC
ENVIRONMENTAL POLLUTION

International cooperation is an integral component of many scientific endeavors
in the Arctic, linked to, and often inseparable from, the normal process of research
planning and execution. The Commission, charged with advising the President and
Congress on arctic research policy and priorities, promotes those international
aspects of science that are beneficial to United States arctié research.

Scientific cooperation among the circumpolar nations, as well as among other
countries with scientific activities in northem Iatitudes.'vis accelerating. The U.S. and
Russia have had since 1972 a bilateral agreement in the field of environmental
protection which was renewed this year. Cooperative activity in the Arctic, however,
has been limited. Quite generally, the increasing number of international bilateral and
multilateral agreements for arctic research in recent years signals the risihg importance
and breadth of both governmental and nongovernmental international collaboration in
the Arctic.

In August 1990, the International Arctic Science Committee (IASC), which the
Arctic Research Commission has advocated since 1986, was formally constituted as a
non-governmental body to facilitate collaboration in arctic science. In June 1991, a
ministerial meeting among the eight arctic nations, initiated by Finland, was held to
complete intergovernmental accords for protection of the arctic environment. Included
was a concept for an Arctic Monitoring and Assessmant Program (AMAP)

3
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| first visited the former Soviet Union in 1987 when | served as President of the
University of Alaska to explore cooperative opportunities in science . In July 1982 and
as Chairman of the U. S. Arctic Research Commission, | met with the Arctic Research
.. Commission, Russian Aadémy of :Sciences and traveled to parts of the Russian

-+ Arctic. These experiences, | believe, are relevant to your discussions as there have

been many changes in Russian science over the past five years.
My primary obse;'vations are:

1) In 1987, leaders- of Russian science that | met in Moscow and Siberia
expressed a desire to establish greater contacts with western scientists, particularty in
the.U.S. and especially to leam U.S. scientific methodologies and to gain access to

~ U.S. technologies such as computers. The means of doing so was bilaterat
agreements premised on the host country pays all in-country expenses of the visiting
scientist.

2 in 1990 | traveled to the Soviet Union to sign a series of agreements including a
plan to establish a joint international science center in Magadan supported by the Far
EastBrandmftheSayietAcadenwodeencesandﬂweUniversityofAlaska.

| note that 14 bilateral agreements between the University of Alaska and various
research institutes across Russia have been been signed (see list). The degree of
activity in each is primarily a function of U.S. funding because in today's economic
reaiities Russia cannot pay costs of U.S. scientists in Russia. Although openness had
engendered even more willingness to propose joint research projects in 1990, access
to many areas of the Russian Arctic remained under tight control.

3) In July 1992, the Arctic Research Commission went to Northeastern Russia, met
with various officials and scientists and visited a number of sites of scientific and

4
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technical interest. Our objectives were to: i) acquire information about the operation of
the Commission’s Russian counterparts, the Arctic Scientific Council of the Russian
Academy of Sciences, ii} develop more extensive contacts with the Russian Academy
of Sciences and the regional academies and their institutions of mutual interest and
potential cooperation, and iii) observe relgvant field conditions that affect scientific
research in the Russian Northeast.

In summary, we learmned that:

a. Organization of science in the Russian Academy of Sciences as weil as the
government ministries is undergoing redirection and new appointments. The
trend is toward more regional and local representation of people and issues,
more applied emphasis, and more effort to coordinate among institutes and
between central and local units.

b) Priorities in Russian northern science appear remarkably similar to U.S. arctic
priorities. Perhaps this is not surprising considering decades of exchanges and
international conferences in the scientific community. To elaborate the areas of
priority research and current international cooperation, Table 2 lists eight
scientific areas and cooperating U.S. organizations for the Far Eastern Branch
of the Russian Academy of Sciences.

c) To illustrate the capacity of the Russian science enterprise, Figure 1 presents
the 30 research institutes of the Far East and assigned staff (7,935) in 1988.
Although numerous observers have noted that Russian research institutes have
large numbers of technicians and are greatly overstaffed; none-the-less, the
numbers of technical personnel engaged in arctic science is impressive.
Because of a favorabie dollar to ruble exchange rate and because salaries of
Russian scientists are notorioustly low, science done in Russia is a great buy if it
addresses relevant problems and meets western standards.

)
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d) In May 1991, the Presidium of the Russian Academy of Sciences established
an Arctic Center in Moscow to help set science priorities and help coordinate
research. Also established in Magadan was the International Center "ARKTIKA"
with U.S. and Russian Co-Directors. ARKTIKA will facilitate joint research by
providing logistic arrangements within the Russian Far East. It demonstrated

- this capability for our recent trip by arranging meeting space, meals, hotels and
transportation by bus, fixed wing plane and helicopter. We traveled about 2700
miles in the Russian Arctic.

) The issue of the scientific quality of past Russian data and the currency of
some areas of Russian science continues to be of concern among western
scientists. On the first point, my recent observations are that Russian scientists
are vigorously exercising their independence of political control. They are
eager to establish the independence, integrity and rigor of their work. On the
issue of quality control, we can help ourselves and Russian science by insisting
that scientific proposals as well as resulting scientific articles for publication be
rigorously reviewed by objective international expert peers.

In Conclusion

There is no doubt based on my observations and experience that Russian

scientists very much want to collaborate in research even on sensitive issues such as

radioactive dumping and environmental damage. They have capabilities and

experiences to contribute, but almost no funds to support cooperative efforts. It is in

U.S. interests to collaborate for at least two fundamental reasons: 1) we need to

know if the Arctic is threatened by pollutants before toxicants reach our shores, and 2)

assisting Russian science is a sound contribution to a stable Russia and to world

peace. In my opinion it is also morally and scientifically the right thing to do. It is also

desirable to collaborate on a multi-national level among circumpolar nations.



International Agreements

University of Alaska

Country Organization UAF_Unit Purpose Date Signed |Status

USSR Ali-Union_Scientific_and Research School of Mineral Research Jul-89
Institute for Gold and Rare Metais, Engineering and MIRL

USSR Foundation for Soviet Innovations, Coll. of Rural Alaska Feb-89
Moscow

USSR Institute of Biological Problems of the |inst. of Arctic Biology Research Dec-88|Active
North, USSR Academy of Sciences,
Magadan _

USSR Kola Scientific Center, USSR_Academy |Inst, of Marine Sciences _[Research Nov-89[Active
ol Sciences, Murmansk

USSR Dept. of Geocryology, Moscow State Geophysical _Institute Research ? ‘90 Aclive
University

USSR Polar Geophysical institute, - Geophysical _Institute Research Dec-88
USSR Academy of Sciences, [where?]

USSR United Institute_of Physical Technical |School ot Engineering Preliminary Jul-91
Problems of the North, USSR Memorand. of
Academy of Sciences, Yakutsk Understanding

USSR V.l. Lenin All-Union Academy Agricultural _and Research Nov-88
of Agricultural Sciences, USSR Forestry Experiment
Academy of Sclences, N ibi Station, SALARM

USSR Central_Siberian_Botanical Museum, UAM Research Active
USSR Academy of Sciences, )
Siberian_Branch, Novosibirsk

oSl



International Agreements

USSR Magadan State Pedagogical Institute College of Rural Alaska Student Apr-90|Active
. - i - Exchange,
Research
USSR Yakutsk State University -|international Programs Student Jul-91|Active
Exchange
USSR Kola Science Centre, USSR Academy of [inst. of Marine Sciences |Research Nov-89
Sciences, Murmansk
USSR Scientific-Technical Library, Rasmussen Library Aug-90
USSR Khabarovsk State Institute of Intercollegiate Athletics |Athletic Jun-81fActive
Physical Culture, Khabarovsk Exchange
USSRand __{Kola Science Center, Murmansk and Rasmussen Library Information Apr-91|Active
Finland Arctic Centre of University of Lapland Exchange
PRC Xinjiang College of Finance School of Manaéé?ﬁem Faculty Exch. - |- - clAetive -.
PRC Guangzhou New_ Technical Institute of |School of Mineral Research Apr-91lactive
Geology, Chinese Academy of Sciences | Engineering o
/'/ .
Denmark University of Copenhagen International Programs W Exch. Jun-86|Active
Denmark Aarhus University UAF Letter of Oct-86
Intent
Denmark Danish Writers' Union, College of Liberal Arts Support_for Mar-89|Active
Danish Arts Councjl.— Arlists
Canada @i_l}ztm/iversily International Programs _ |Student Exch. Sep-87|Active

961
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Organization of the Far Eastern Branch of the Academy of Sciences, USSR*

- Nationa! Academy
:  of Sciences 230 insututes
i ] ; - — )
| Moscowra. | —— FarfastBranch - ‘ . | Novosobisk —
: |
o
| | Inst. of Geography | i :
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+ Manne Tech. [
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Natural Resources ! | Ethnography | :
1 (Pacific Geo) L @8 . !
(180) | Ec & Inn1 | Other | ;
Biotechnotogy | | Problems of Sea Regions & | .
M} . (Pacific Org. Chem.) (50 r—-———' . :
—_—_ (100} Botanical Gardens ‘n::;:‘#‘es
Ll Republic Branches MAGADAN Automation & Magt. Far East
e Processes
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Science Research .
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11




158

PRIORITY DIRECTIONS OF JOINT RESEARCH CONDUCTED BY THE INSTITUTIONS OF
FEB RAS AND UNIVERSITIES, INSTITUTES AND LABORATORIES OF THE UNITED
STATES

1. Oceanographic research in the Arctic seas of the Russian Far East and the northern area
of the Pacific Ocean to determine climatic global changes, seasonal, synoptic and minor
variants of weather.

Pacific Oceanologic Institute (Vladivostok)

Institute of Marine Technologies (Vladivostok)

Institute of Automatics and Remote Control (Viadivostok)

University of Washington (Seattle)

Scripps Institution of Oceanography (San Diego)

University of California (San Diego)

2. Studies of biochemical ecosystems to determine the evolution of the flora, fauna and
mainland habitats in the northeastern Russian Arctic and Arctic seas in the Russian Far
East. .

Institute of Biological Problems of the North (Magadan)
Research Center “Chukotka” (Anadyr)

Institute of Ecology and Resource Use (Petropaviovsk Kamchatskii)
Institute of Water and Ecological Problems (Vladivostok)
Institute of Biology and Soils (Viadivostok)

Institute of Marine Biology (Vladivostok)

Pacific Institute of Bioorganic Chemistry (Viadivostok)
Pacific Institute of Geography (Vladivostok)

University of Alaska (Anchorage)

University. of Alaska (Fairbanks)

University of Washington (Seattle)

University of California (San Diego)

3. Research on the anthropogenic contaminative impact on land, ocean and the atmosphere
in the Russian northeastern Arctic and the Arctic seas in the Russian Far East

Institute of Biological Problems of the North (Magadan)
Northeastern Interdisciplinary Research Institute (Magadan)
Institute of Ecology and Resources Use (Petropaviovsk Kamchatskii)
Institute of Water and Ecological Problems (Khabarovsk)

Institute of Applied Mathematics (Vladivostok)

Institute of Automatics and Remote Control (Viadivostok)

Institute of Biology and Soils (Vladivostok)

Institute of Marine Biology (Vladivostok)

12
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Pacific Institute of Bioorganic Chemistry (Vladivostok)
Chemistry Institute (Viadivostok)

Pacific Oceanologic Institute (Viadivostok)

Far Eastern Geological Institute (Vladivostok)
University of Alaska (Anchorage)

University of Alaska (Fairbanks)

University of Washington (Seattle)

University of California (San Diego)

4. The ecology of humans living in Arctic environments

Institute of Biological Problems of the North (Magadan)
International Scientific Research Center "Arktika™ (Magadan)
Pacific Institute of Geography (Vladivostok)

University of Alaska (Anchorage) -
University of Washington (Seattle)

University of Hawaii (Honolulu)

5. Research on the flora and fauna on the mainland and in the Arctic seas of the Russian
Far East to obtain physiologically active substances (for solving the problems of human
ecology)

Pacific Institute of Bioorganic Chemistry (Viadivostok)
Institute of Biological Problems of the North (Magadan)
Pacific Institute of Geography (Vladivostok)

International Scientific Research Center "Arktika" (Magadan)
Research Center "Chukotka” (Anadyr)

6. Developing new technology for Arctic conditions

Institute of Problems of Marine Technologies (Vladivostok)
Institute of Automatics and Remote Control (Vladivostok)
Institute of Chemistry (Vladivostok) .
Pacific Institute of Bioorganic Chemistry (Vladlvostok)
Pacific Oceanologic Institute (Vladivostok)

Institute of Volcanology (Petropavlovsk Kamchatskii)
North-Eastern Interdisciplinary Research Institute (Magadan)

7. Studies on the relations of environment, human and economic potentiality in the Arctic
North-Eastern Interdisciplinary Research Institute (Magadan)

Institute of Biological Problems of the North ( Magadan)
Pacific Institute of Geography (Vladivostok)

13
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Research Center "Chukotka"” (Anadyr)

International Scientific Research Center "Arktika" (Magadan)
University of Alaska (Anchorage) :
University of Alaska (Fairbanks)

University of Washington (Seattle)

8. Research on the heritage, living conditions. and development trends of Native populations
in the Russian Far East

Institute of Biological Probl»ms of the North (Magadan)

Research Center "Chukotka Anadyr)

Institute of Ecology and Nature Resource Use (Petropavlovsk Kamchatskii)
Institute of Water and Ecological Problems (Khabarovsk)
Institute of Biology and Soils (Vladivostok)

Institute of Marine Biology (Vladivostok) .-
Pacific Institute of Bioorganic Chemistry (Vladivostok)

Pacific Institute of Geography (Vladivostok)

University of Alaska (Anchorage)

University of Alaska (Fairbanks)

University of Washington (Seattle)

University of California (San Diego)

14
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STATEMENT OF DR. DONALD O’'DOWD, CHAIRMAN, ARCTIC
RESEARCH COMMISSION

Dr. O'DowD. Mr. Chairman, thank you for inviting the U.S. Arc-
tic Research Commission to comment on radioactive and other en-
vironmental threats emanating in Russia and threats to the well-
being of the U.S. Arctic, its peoples, their culture, its economy and
ecosystem. :

Let me say a word about the Arctic Research Commission. It was
created by the Arctic Research and Policy Act of 1984, consists of

- seven members appointed by the President, and it is charged to for-
mulate Arctic science and engineering research policy for federal
agencies that do and fund Arctic research. It also recommends and
monitors coordination of federal Arctic science and serves as an ad-
vocate for and promotes Arctic science.

Mr. Chairman, relevant to this hearing, as you mentioned ear-
lier, the Arctic Research Commission visited Magadan in early July
to meet with Russian counterparts. At that meeting we met with
representatives of the Arctic Research Commission of the Russian
Academy of Sciences and also with the Commission on Arctic and
Antarctic Affairs of the Russian federation. These are referred to
as the Committee from the Academy and the State Committee con-
cerned with Arctic affairs. Also present were representatives of the
Far East branch of the Russian Academy of Sciences and rep-
resentatives from numerous institutes from the Far East branch.

The objectives of this trip were to determine how the Russian
commissions operate, what are their jurisdictions, how our two sys-
tems are alike and different, what we might do in cooperation with
the Russian Academy, who are the players, not only by name but
to have an opportunity to meet the people, and finally, exploration
of the field conditions for research in the Russian Far East. We did
this at the invitation of the Russian Academy, which goes back
about two years. .

During the meetings we raised the issue of radioactive, heavy
metal, chemical and related pollution on the Russian north. We in-
quired about its extent, severity, danger and how it’s spread by air,
ocean and land transport. The acknowledgement that we received
was that the problem is severe, it was pretty apparent that he peo-
ple with whom we are talking did not know how severe, and prob-
ably no one knows. My guess is that although in this country we
have a reasonably good idea of our pollution problems, we continue
to learn more about them as our abilities to measure these things
grow better—in Russia I suspect no one has anything but the va-
guest idea of how great the problem might be. During the course
of our meeting, someone raised the question about six million
deaths that might be attributable to radiation exposure over the
nuclear era in Russia. This is a number that had been used by a
Russian minister visiting in Washington some time ago. I thought
the response might be a response of, “that’s three orders of mag-
nitude too great.” The response was, “well, that seems a little
high.” And in talking with people informally, two or three million
did not seem to be a shocking number to the scientists that we
talked to. It'’s a shocking number to us, but in that context it was
not. .
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A few observations. Visual inspection of the Russian Arctic coast
reveals endless debris; barrels in great piles, mining equipment
abandoned on the beaches, old vehicles, bulldozers; just an incred-
ible array of materials abandoned, the contents of which probabl.
no one knows nor has looked at for a long time. In speaking wit,
Russians who work along the Arctic coast, they say this is a condi-
tion that is endemic in the Russian Arctic, just great piles of un-
identified .but probably undesirable materials along the beaches
and along the immediate shoreline.

In visiting with Russian medical personnel, I was talking re-
cently with some people who are circuit riders. They visit villages -
to carry out medical services in relatively small communities on a
periodic basis. Their comment was that particularly in sections of
the Arctic north, in the villages, there are many instances of people
with illnesses that stem from radiation exposure. Particularly these
individuals were reporting on the diamond mining region where
nuclear explosions were used apparently to fracture strata down
one kilometer, to a kilometer and a half below the ground, and the
local people evidently become exposed to high levels of radiation in
the course of their work or in working in the immediate area.

All this is com%%unded by the extreme secrecy which has charac-
terized the handling of such information in the past. The medical
personnel report, for example, that they never discussed what they
observed in the way of radiation impact with any other people, be-
cause this was information, the dissemination of which could land
~ you in prison. And so the medical people said they did not_even
talk of these findings with other doctors. However, they are in their
records. They were required to keep careful records of what they
observed and the types of treatment and problems that they were
dealing with, and if those records could be secured, translated, ana-
lyzed, we probably could learn a great deal about problems that are
of relevance to the Arctic. o

I was interested that one of the Russian officials during our
meeting when we talked about pollution said that until last year
such information as the impact of auto emissions on air quality in
cities was instantly classified as secret information, not available
to anyone. I read recently of another facet of this issue. A Russian
scientist commenting on the Russian nuclear energy program,
pointed out that all accidents and mishaps were secret so that if
operators in one plant made an error of some sort, the operators
in other plants could not be informed of it because of the classified
nature of the information, and so they were in danfer of making
the same mistake over and over again. This strictly classified infor-
mation could not be shared even within the nuclear industry itself.

A few recommendations. The central government agencies are
eager to be principal players in any joint efforts to evaluate, mon-
itor, mitigate or clean up pollution in the Arctic. In the course of
our discussion, the Ministry of Ecology and Natural Resources in
Moscow was identified as a key Russian agency that should be
central to any activity that would occur. It was interesting to us
that in response to that suggestion the representatives of the re-
gional branches of the Academy of Sciences said in a very nice way,
they don’t think we should work with those people, because they
never get anything done. And in any case, the probably would take
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your money and disappear. If you would work with us they said,
we would be able to make a lot more progress. They noted: we have
the data, we have the expertise, we have the motivation because -
the problems are in our regions and affecting our people. From
what I observed, the branches of the Academy and the institutes
have acquired a degree of autonomy that was unthinkable even
three or four years ago. Interestingly enough, some of this discus-
sion between central representatives and the branches occurred
while a local television station was recording the activities. The re-
gional units are not at all shy about expressing their autonomy and
their willingness to work separately from central government, if
that can be arranged. I would urge that this be considered.

I should note also that he Academy of Sciences, the Academy of
Medical Sciences, and the Academy of Agriculture are different
agencies, and they tend not to communicate very much with one
another, and all of them have capabilities that are relevant to our
concerns with the impact of pollution in the Russian Arctic. I be-
lieve it would be desirable to work with at least these three agen-
gieg in seeking information and initiating changes that we might

esire.

Also, there is a sharp division between military science and civil-
ian science in Russia. Recently Dr. Roederer has written on his ex-
periences in Russia, and he makes this distinction. There is very
little communication between these two bodies of scientists in Rus-
sia, and working with one does not engage the other. As we ap-
proach the Russian Scientific establishment, we need to be alert to
its different units and regions and dimensions and take advantage
of the unique capabilities of each rather than dealing only with the
central government agency.

In conclusion, pollution of the Russian Arctic by radioactive ma-
terials, heavy metals, industrial wastes, et cetera, appears to be a
large and perhaps a catastrophic problem. It threatens the people,
culture, the economy and the ecosystem of the U.S. Arctic along
with the entire Arctic. It has consequences ultimately for the vast
population in the mid latitudes, and in time we hope that they will
be av(vlare of the fact that in this regard we are very much con-
nected.

Working with Russian scientists, we must ascertain the scope of
the problem, measure it, monitor it, develop control regimes and in
timedhelp clean up and correct the disaster that has already hap-
pened.

Also, by working with a broad spectrum of Russian scientists we
can support their faltering science community, and I think it’s been
widely agreed within the American science community that it’s
very desirable to do so. We can mitigate a major problem that is
already in place and we can do so at very limited cost, given the
cqmlant Russian economic conditions, if we deploy our resources
wisely.

So a need and an opportunity coincide to which the U.S. should
respond in its own interest at this time. Thank you.

Senator MURKOWSKI. Thank you very much, Dr. O’Dowd.

Our next panelist is Dr. Ned Ostenso, Assistant Administrator
for Oceanic and Atmospheric Research, National Oceanic and At-
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mospheric Research Administration, otherwise known as NOAA.
Please proceed, Dr. Ostenso.

[The prepared statement of Dr. Ostenso follows:)
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STATEMENT
oF
NED A. OBTENSO
ABBIBTANT ADMINISTRATOR
OFFICE OF OCEANIC AND ATMOSPHERIC RESEARCH
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
U.8. DEPARTMENT OF COMMERCE
BEFORE THE

S8ELECT COMMITTEE ON INTELLIGENCE
UNITED STATES SENATE

FAIRBANKS, ALASKA
AUGQUST 15, 1992

Mr. Chairman and Members of the Committee:
Your invitation to testify at this open hearing raises a concern
that the reported contamination of the Arctic by the Former
sSoviet Union by radionuclides and other toxic substances could
pose a serious rigk to the Arctic environment and its ecosystems.
We in the National Oceanic and Atmospheric Administration (NOAA)

share this concern.

INTRODUCTION

In recent months I have been represented at and kept informed of
djscussions of this matter by the staff of Interagency Arctic
Research Policy Committee (IARPC). These discussions have
addressed the potential contamination by the Pormer Soviet Union
of the Arctic by radionuclides and other toxic substances such as
persistent organic compoﬁnds and heavy metals. It is evident,
however, that the major concern has been focused on radionuclide
contamination. For instance, it has been reported by the media

1



166

that the amount of anthropogenic radicactivity in the Former
Soviet Union is greater than a billion curies. Some of these
reports claim that euch contamination levels are resultiné in
shorter life-spans for many of the Former Soviet Union citizens.
Reports also note that the duration of human 1ife in several

parts of the Former Soviet Union does not exceed 50 years.

Although the claims of these contamination levels and their
spatial extent need to be verified, as well as the contamination
measurement methodology and othar laboratory techniques used, the
numbers that have been reported for radioactivity and other
contaminant levels provide cause for concern from the standpoint
of ecological and human health. Furthermore, such concern is
trans-boundary in nature baecause such contaminants do not respect
political or national boundaries. However, in putting such
concerns into perspective, it is important not to overreact and
waste resources; it is 1ﬁporac1ve that an assessment of the
problem be pursued in a phased manner that is interdisciplinary
in nature and coordinated with the other Arctic-rim countries.

Such an asgessment should include the definition of:

* Existing pertinent information;

* Sources of Former Soviet Union radionuclides and othe.
toxins directly introduced to the Russian Arctic or
transported to the Arctic via ocean, river, and
atmospheric transport and through precipitation;
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%+ Fates of radionuclides in the Russian Arctic, determined
through modelling and observational measurements in the
water column, sediments and biota:

« Effects of the contaminants as determined at the
organism, community, ecosystem and fishery, and human
levels;

* pefinition of policy implications;

« Recommendations for action, remedial measures, and other
studies;

* Logistical requirements;
+ Equipment requirements; and

+ Resource requirements

NOAA is working with the Interagency Arctic Research Policy
committee (IARPC) to assess the degree of this potential problem
and to take appropriate action with other IARPC agencies. >As you
have mentioned, NOAA also has other ongoing prograns that are

pertinent to this topic.

RELATED NOAA PROGRAMS

NOAA is a national focal point for information related to
understanding our environment. Because of the Arctic’s unique
role in the balance of the earth and its.vast resources, NOAA
puts a high level of importance on developing a better
understanding of the Arctic. Consequently, all of NOAA’e line
organizations are very involved in Arctic research. A few of the
key activities that NOAA is involved in that would have a bearing

on the potential contamination of the Arctic are:
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Marine Mammal Tissue Archivae;
National Status and Trends Program;
Climate Monitoring and Diagnostics Laboratory at Barrow;
Polar Satellites:

Arctic Ocean circulation Studies;

Arctic Atmospheric Transport Studies;

Geophysical Fluid Dynamics Laboratory Modelling Efforts;
NOAA/Navy Joint Ice Center; and

Data Raescue Efforts

All of these programs have some scientific bear{nq on assessing
the potential of environmental risk due to contanination of the
Arctic by the Former Soviet Union. I will provide some details
on the first two programs because they were specifically

mentioned in the Committee’s invitation.

The marine mammal tissuae archive is a part of the National Marine
Mammal Tissue Bank and Stranding Network Program managed by
NOAA’s National Marine Fisheries Service (NMFS). It is designed
to conduct, on a reqular basis, the coileﬁtlon and -toriqe of
selected marine mammal tissues. Based on available funds, the
national goal ig¢ to conduct a standard suite ot-analyséa on 10-20
marine mammals in each region from which tissues are taken. The
normal suite of analyaei will {nclude organics, inorganics,

toxins, necropsy, and histopathology. The Alaska Marine Mammal



169

Tissue Archival Project (AMMTAP), sponsored by the Minerals
Management Service (MMS) of the Department of the Interior, is
now being managed by NOAA’s National Marine Mammal Tissue Bank
and Stranding Archive Network Program. Based on an agreement
with MMS, tissues will continue to be collected and will
subsequently be stored at the Department of Commerce’s National
Institute of Standards and Technology (NIST), where all samples
are banked. Samples from as many as 10 bovhead whales taken
during the 1992 subsistence hunts at Barrow, Alasﬁ;, will be
collected as part of the AMMTAP. The sampling will be conducted
_witﬁ the help of the North Slope Borough Department of Wildlife
Management. With the assistance of the NMFS’s Western Alaska
Field Office in Anchorage, samples might also be collected this
year from beluga whales (as many as 5 animals) taken in native
subsistence hunts or from strandings in Cook Inlet. In the case
of both the bowheads and the belugas, additional samples will be
collected for contaminant analysis by the NMF8 Northwest

Fisheries Center.

NOAA’s National Status and Trends (NS&T) Program for Marine
Environmental Quality includes projects that periodically monitor
the Jevels of about 70 different toxic contaminants, both heavy
metals and parsistent organic contuminnnta,.at sites around the

coasts of the United States. Nine of these sites are along the
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U.8. Arctic coast (6 in the Bering Sea, 1 in the Chukchi Sea, and
2 in the Beaufort Sea). Contaminant levels are measured in both

biota and gediments from 3 stations at each site.

The National Status & Trends (NS&T) Program also includes an
element that monitors levels of artificial radionuclides in U.S.
coastal environments. In 1990 NS&T conducted a survey of the
levels of artificial radionuclides (%*'Am, #9-%0py ey, 1Weg,
Wopg, 3r, $zn, %co, %%co) in biota at 36 sites around the U.S.
to compare with levels from the 19708. None of these sites wera

in the Arctic.
OTHER CONSIDERATIONS

NOAA has also been involved with the Department of State on the
deliberations that led to the Arctic Environmencal Protection
Strategy (AEPS), and with the associated Arctic Monitoring and
Assesgnent Program (AMAP) where NOAA is Co-Chair with the
Environmental Protection Agency for the United States’
invglvoment. I believe that an appropriate assessment by the
United States of the contamination of the Arctic by the Former
Soviet Union is quite fitting with the United States’

: responsibilities under AMAP and the associated AEPS.
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CONCLUDING REMARKS

To conclude my brief remarks to the Committee, speaking for NOAA
I support the approach of an appropriate coordinated interagency
assessment of the potential contamination of the Arctic by the
Former Soviet Union, and I am anxious to work with you in this
regard. NOAA is well positioned, both sclentifically and
programmatically, to contribute significantly to such an
asgessment. I do believe that NOAA can best fulfill its
responsibilities in this respect, hovever, by continuing to work
with the Interagency Arctic Research Policy Committee in their
deliberations to define an appropriate strategy to respond to the
reported contamination of the Arctic by radionuclides and other

toxic substances.

Mr. Chairman, this completes my prepared statement. I will be

glad to answer any questions.
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STATEMENT OF DR. NED A. OSTENSO, ASSISTANT ADMINIS-
TRATOR, OFFICE OF OCEANIC AND ATMOSPHERIC RE-
SEARCH, NATIONAL OCEANIC AND ATMOSPHERIC ADMINIS-
TRATION, U.S. DEPARTMENT OF COMMERCE :

Dr. OSTENSO. Thank you, Mr. Chairman. Your invitation to tes-
tify at this open hearing raises a concern that the reported con-
tamination of the Arctic by the former Soviet Union by radio-
nuclides and other toxic substances could pose a serious risk to the
Arctic environment and its ecosystems.

In recent months I have been represented and kept informed of
discussions on this matter by the staff of Interagency Arctic Re-
search Policy Committee, or IARPC, for which I am the Depart-
~ ment of Commerce representative. These discussions have been ad-

dressing the potentiaf contamination by the FSU of the Arctic by
radionuclides and other toxic substances. It is evident, however,
that the major concern has focused on the radionuclide problem.
Although the claims of these contamination levels and their spatial
extent have not verified nor has measurement technologies and
other laboratory techniques used, the numbers that have been re-
ported for radioactivity and other contaminant levels provide cause
for concern from the standpoint of ecological and human health.
Furthermore, such concern is transbound in nature because
such contaminants do not respect political and national boundaries.
However, in putting such concerns into perspective, it is important
not to overreact and to waste resources. It is imperative that an as-
sessment of the problem be pursued in a phased manner that is
interdisciplinary in nature and coordinated with other Arctic ring
countries. Such an assessment should include a definition of the ex-
isting pertinent information; sources of former Soviet Union radio-
nuclides and other toxins directly introduced into the Russian Arc-
tic or transported to the Arctic via rivers, air transport, through
precipitation; fates of radionuclides in the Russian Arctic, deter-
mined through modeling and observational measurements in the
water column, sediments and biota. We must know the effects of
the contaminants as determined at the organism, community, eco-
system and fishery, and human levels. We must have a definition
of policy implications. We must develop recommendations for ac-
tion, remedial measures and other studies. We must contemplate
logistic requirements, equipment requirements, and finally re-
source requirements.

NOAA is working with IARPC to assess the degree of this poten-
tial problem and to take appropriate action with other agencies. As
you have alluded to, NOAA has a number of programs in the Arc-
tic, and I will list just a few of the ones that are salient.

We have a marine mammal tissue archive, a national status and
trends program, a climate monitoring and diagnostic laboratory
station at Barrow. We operate two polar satellites. We conduct Arc-
tic Ocean circulation studies. We do Arctic air transport studies.
Our geophysical fluid dynamics laboratory modeling efforts are rel-
evant to the Arctic. We with the Navy run a Joint Ice Center. And
fénaﬂy, we run the National and International Environmental Data

enters. ‘

All of these programs have some scientific bearing on assessing
the potential of environmental risk due to contamination of the
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Arctic. I will provide some detail on the first two programs because
they were specifically mentioned in your letter of invitation.

The marine mammal tissue archive is part of the National Ma-
rine Mammal Tissue Bank and Stranding Network Program man-
aged by NOAA’s National Marine Fisheries Service. It is designed
to conduct on a regular basis the collection and storage of selected
marine mammal tissue based on available funds, the national goal
is to conduct a standard suite of analysis on 10 to 20 marine mam-
mals in each region from which tissue is taken. The normal suite
of analysis will include organics, inorganics, toxins, necropsy, and
histopathology. The Alas Marine Mammal Tissue Archival
Project sponsored by our sister agency, the Minerals Management
Agency of the Department of the Interior, is now also being man-
aged by NOAA’s National Marine Mammal Tissue Bank on a coop-
erative basis. Based on this agreement, tissues will continue to be
collected and will be stored together at a national repository at our
Institute of Standards and Technology. Samples from as many as
10 bowhead whales taken during 1992 subsistence hunts at Bar-
row, Alaska will be collected as part of this program. The sampling
will be conducted with the help of the North Slope Borough Depart-
ment of Wildlife Management. With the help of NMFS’s Western
Alaska field offices in Anchorage, samples might also be collected
this year from beluga whales, as many as five animals, taken in
native subsistence hunts or from standings in Cook Inlet. In the
case of both the bowheads and the belugas, additional samples will
ge collected for contaminant analysis by our Northwest Fisheries

enter. .

NOAA’s National Standards and Trends Program for Marine En-
vironmental Quality includes projects that periodically monitor the
level of about 70 different toxic contaminants, both heavy metals
and persistent organic contaminants, at sites around the coasts of
the United States. Nine of these sites are located along the U.S.
Arctic coast, six in the Bering Sea, one in the Chukchi Sea, and
two in the Beaufort Sea. Contaminant levels are measured in both
biota and the sediments and from three stations at each site.

The National Status and Trends Program also includes an ele-
ment that monitors levels of artificial radioactivities, radionuclides
in the U.S. coastal environments. In 1990 we conducted surveys of
the levels of americonium, plutonium, cesium, silver, strontium,
zinc and cobalt in biota at about 36 sites around the U.S. to com- -
pare with levels from 1970. Unfortunately, none of these sites were
in the Arctic environment.

NOAA has also been involved with the Department of State on
deliberations that led to the Arctic Environmental Protection Strat-
egy, which Secretary Bohlen referred to, and with its associated
Arctic Monitoring and Assessment Program, AMAP, where NOAA
is co-chair with the Environmental Protection Agency for the Unit-
ed States’ involvement. I believe that an assessment by the United
States of the contamination of the Arctic by the FSU is quite fitting
with the United States’ responsibilities under AMAP and associ-
ated AEPS.

To _conclude my brief remarks to the Committee, and speaking
for NOAA, I support the approach of a coordinated interagency as-
sessment of the potential contamination of the Arctic by the former



174

Soviet Union, and I'm anxious to work with you in this regard. I
do believe that NOAA can best fulfill its responsibility in this re-
spect by continuing to work with the Interagency Arctic Research
Policy Committee in their deliberations to define an appropriate
strategy to respond to the reported contamination of the Arctic by
radionuclides and other toxic substances. :

Mr. Chairman, this completes my prepared statement. I'll be
glad to answer any questions in the future.

Senator MURKOWSKI. Thank you very much, Dr. Ostenso.

We're foing to hold the questions until the last statement has
been made.

Let me introduce Admiral Richard Guimond, Deputy Assistant
Administrator for Solid Waste and Emergency Response, Environ-
mental Protection Agency, and Assistant Surgeon General of the
U.S. Public Health Service. I believe your uniform is one of an Ad-
miral in the Public Health Service, is that correct?

Admiral GUIMOND. That’s correct. . :

Senator MURKOWSKI. So you certainly wear many, many hats.
Please proceed, Admiral. '

Admiral GUIMOND. Thank you very much, Mr. Chairman. In the
interest of time, I'll summarize my remarks and perhaps you can
include my entire statement for the record.

Senator MURKOWSKI. It will be entered into the record as if read.

[The prepared statement of Admiral Guimond follows:]
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Good morming, Mr. Chairman ana distinguished members of the
Comnittes. I am Rear Admiral Richard J. Guimond, Deputy
Assistant Administrator of EPA's Office of Solid Waste and
Emergency Respcnse. I an an mimnt Surgecn General in thae
United states Public malth. serv:lc.. I am also the former
Director of EPA's ottice' ot Radntion Prograns. Consequently, I
am familiar with both radiation and hazardous substance:issues.
Thank you for the M1w to discuss EPA's efforts to
addraess the ndiowtijn and other threats te the Arctic resulting
from past Soviet ucuviﬂ._os. In your letter of invitation, you
requested that I address the potential environmental and human
_health - impacts on both Alaska and the Arctic of the -past nuclear
andthn ongoing industrial activities of the former Soviet Union.
You also requested that I pay particular attention to the effects
: ‘q‘f‘raqigmu:u.das, heavy metals, persistant organic pollutants and
air pollution on this fragile environment. I am pleased to be
able to address thesa issues today.
My testimzony this worning will focus on three issues: what
EPA knows about pollution in the Arctic, what we have done in the

~
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past on marine radiocactivity pollution issues, and what the
Agency thinks is necessary to be done in the futura.

While EPA considers the issue of radioactive contamination
of the Arctic to be of considerable importance, EPA does not
currently have extensive information about the axtaent and type of
radicactive contamination found in the aArctic. In addition, EPA
doas not have extensive information about other types of
contamination that may h.@damaging to tha Arcti_:;.. Because of the
lack of comprehensive data, it is difficult to say with much
precision the extent of the-risk to hunan health and the
environment caused by such contamination. I would like ‘to take
thisopportunitybodescrﬂntoéyouﬂunlmnttypcsof
information that EPA does have at this point.

EPA-has been involved in menitoring studies &t forsar ocean
disposal sites in thse atlant:l.é and Pacific. Monitoring surveys
were conducted from surface vessels, as well as manned and
unmanned submersibles. We also evaluated monitoring data from a
former international dump site administered by the Nuclear Energy
Agency/Organization for Economic Cooperation and Development.
This facility accepted nuclear and other wastes from several
Buropean countries.

EPA has undertaken several initiatives, often in cocparation
with Noaa, in‘studying past radiocactive waste disposal -
activities. One important tagk ‘m to locate and identify wvastas
contaimment packages on the sea floor. In addition, EPA



177

participated in making detailed measurements of the
concentrations of both naturally~occurring and man-made
radionuclides in the disposal areaé, exanining and evaluating the
performance of the waste packaging in the marine environzent, and
evaluating the state of the enviromment to determine if there was
a threat to human health through various marine transport
pathways. V

The studies found that the transport and uptake of
radionuclides in the food chain was dependent on the
radioisotope. Scme radioisotopes are not as easily available for
biocaccumulation/bioconcentration by plants and animals in the
focd chain. For example, many radionuclides (such as plutonium)
Mummmt.fémmimmm&1m
available to marine organisms, except for those benthic (bottom-
dwelling) organisms that ingest this sediment. In contrast,
strontium-90 is highly mobile, and would therefore ba mote
available to pelagic (non bottom dwalling) organisms such as
plankton and salmon. .
‘ Even for those radicnuclides that are more easily takan up
by organigms in the food chain, however, the dilution factor in
the ocean can reduce the risk of uptake. This would make low
concentrations of soluble radionuclides, such as strontium=90,
less of a threat to the food chain. -

Ancther item to consider when evaluating the poteutial
threat to huwman health and the environment is the half 1life of
the radioisctopes found there. Many isotopes released into the

3
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marine environment have very short half-lives of anywhere from a
few minutes to a few years. These isotopes, when released into
. the ocean, will both disperse and radiodecay rather rapidly.
-Some of. the radionuclides that may have been released in the
-Arctic could be fairly long-lived: for example, plutonium-238
has a half-life of approximately 86 years, plutonium-239 has a
half~life of 24,400 years, and plutonium=-240 has a half-life of
6,850 years. Strontium-90 and cesium-137 have half-1lives of 28
and 30 years respactively. i

Examination of the environmental .impact resulting from the
1986 Chermobyl accident illustrates the effact of such
radiodecay. In 1989, EPA entered into a cooperative agr‘mant"'
with the Institute of Biology og the Southern Seas (IBSS) in
Sevastopol, Ukraine, to study the transport, partitioning, and
effects of Chernobyl's principal fallout radionuclides on the
Black Sea. In June 1990, at the invitation of IBSS, a joint
monitoring survey was conducted in the northern Black Sea aboard
the oceanographic survey ship Profesgor vVodvanitskv. The
radionuclides tracked by this effort were cesium-134, cesium~137,
ruthenium-106, cerium-144, and strontium-90. During the years
since Chernobyl, -all of the radionuclide concentrations have been
daecreasing through dilution and radicdecay until only the loné-
lived Cesium-137 is at concentrations that are still eanily
measurable.

1 Project 02.06~31 under U.S.-Russia Bilateral-

Environmental Agreenment.

4
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In addition to these considerations in evaluating the axtent
caused by radiocactive contamination in the Arctic, any analysis
of the potential impact of guch radiation on human populations
such as the Inuit would Tequire consideration of the dosa of
radiation likely to be received by both an ®"average® and a
"maximum exposed individual.* In all likelihood, the Inuit could
represent the "maximum exposed individual.® 1n addition, the
Population of individuals likxely to be affected, by living near
the coast or consuming Arctic marine seafood, is an important
consideration in evaluating the risk posed by the contamination.

is you can see, vhile EPA does hive sama data about bahavior
of radionuclides released into the marina anviromment, wa know
little about the specific contamination in the Arctic. . Howsver,
ve do knov the kinds of information that heed to ba collected to
assess the risks from Arctic poliution. Much more i:nforﬁation

needs to be gathered inoxd-rgto fully gauge the risk posed to
buzan beings and the enviromment by the activities of the former
Soviet Union.

EPA is conducting several additional activities designed to
further cur understanding of Arctic contamination. EPA does not
bave sufficient data about the concentrations of radiomuclides
arising from various activities of the former Soviet Union.
Potential sources inc_lud. disposed reactor vessels and waste
drums, aerial transport of resuspended radionuclides, and
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radicactivity entering from Russian rivers that empq/r into the
Arctic. /

' !
i

More data needs to be gathered to dc/tnrminc the
concentrations and characteristics of the radionuclides present
in the Arctic. 1In addition, the bahavior of the various isotopes
in Arctic waters and sediments needs to be evaluated to include
such parameters as sediment erosion velocities, water/sediment
partitioning coefficients (Ky). benthic bioturbation, prevailing
currents and ocean circulation patterns in, for example, the
Barents and Kara Seas.

Also of particular importance ara potential biological
transfer pathways to man —— i.ncludi.ng any "short circuii",
mechanisus similar to the lichen-to-caribou transfer of
radionuclides on land. |

A concerted and systematic monitoring program, coupled with
appropriate transport models,: éould provide many of the answers
regarding the impact from the invcntory of radionuclides in the
V Arctic ‘environment. Russian marine scientists are currantly
coérd.i.nating with Nofw.q:l.an marine sciaentists to conduct a
survey, using a Russian 6cauiog'raphic vessel, of the Barents and
Kara Seas in August/September 1992. EPA is currently trying to
) pl_ace a scientist on board this vessel, or at a minimum, to
obtain sediment samples for radiochemical and geochemical
analysis at EPA laboratories. This effort could provide
information to help determine the levels.of radiocactivity that

may have resulted from disposal of reactor vessels from the
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icebreaker Lenin, radicactive waste drum disposals, and from
radicactivity released to these seas frem pollution in northward-
flowing Russian tive}:s.

As noted abova, EPA is already working cooperatively with
the former Soviet Union's Ministry of Ecolegy on a research
initiative. The objactive of this particular study is to
continue examining the movement and partitioning of radionuclides
resulting from the Chernobyl accident as they are carried from
the Danube and Dnepr river systems into the Northern Black Sea.
The focus of the research is on the distribution and
concentration of radiomuclides in vater, sediment and biota. The
- study is bcinqeondnctedincpcpentionviththamtitﬁu of
Biology of the Southern Seas (IBSS), Sevastopol, Ukraine. A
Wjommumirundmymmuacx Sea.

On May 13, 1992, EPA representatives mat vith the Executive
Secretary of the U.S.-Russia B:lhtdrll Agreeument, Ruslign
Ministry of Bcology, to um. future cooperative studies and
the status of work under thestudy described above. The
participants in these discussions agreed that EPA could expand
its cooparative studies pertaining to the pzqtect;ion of marine
ecogystemns with appropriate Russian partners. It is expected
that any of thess activitiaes would be performed within existing
resources. Areas for mitual cooperaticn could include:

° Establishment of a joint "intercalibration® program for

measurenent of envirommental samples from sites in

Russia contaminated by disposal of nuclear waste and by
accidental releases of radicactive materials. .
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e Utilization of a Geographic Information System for site
characterization.

] Evaluation of models for predictive assessment and
forecasting of effacts from transport of radioactive
contaminants and other pollutants.

- Demonstration, testing and evaluation of remedial
technologies pertaining to the clean-up of sites
contaminated with radioactivity.

. Irutlatlon of biceffects studl.es focusing on
environmental impacts from radiocactive contam:.natlon.

EPA currently participates in a program conducted by the
Natiomal oceanic and Atmospheric Administration-(NOAA), the
prima.ry objective of which is to determine the status and long-
term trends of toxic contaminants in bottom-feeding fish,
shellfish, and sediments at coastal and estuarine locations
throughout the United states. The program, entitled the Naticnal
Status and Trends Program, has two components, Benthic -
Sﬁtv-illanea and Mussel Watch: . - .

The Naticnal Status and Trends Program primarily addresses
synthetic chlorinated compounds, polychlorinated biphenyls
(PCBs), polynuclear arcmatic hydrocarbens (PAEs), and toxic trace
elements. In 1986, the Office of Radiation Programs of EPA
mitiatad an informal vorking' agreement with NOAA to astablish
monitoring stations and obtain samples for radionuclide analysis.
Sauples were collected from the former ocean disposal sites in
the Atlantic and Pacific. The results for radiomuclide analyses
of sediment and biota samples were within the expected fallout
ranges from past nuclear weapons testing. Aowever, no further
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monitoring for radionuclides hag occurred since 1988. This
program could be extended to include Alaskan sampling stations.

With respect to air contamination, EPA has an Environmental
Radiation Ambient Monitoring System (ERAMS), which was used to
track the movament of Chernobxl aerial particulate radicactivity
and can also be used to detect any significant atmospheric
particulate radicactivity arising from Arctic contamination. We
currently bhave ERAMS stations operating in Juneau and Anchoraga,
and are in the process of establishing a station-at Pairbanks.
Copclugion

EPA is concerned about thess releases in the Russian Arctic
Ocean as it has been about releases that may have cccurred in
U.S. cosstal waters in the past and from the Chernobyl accident.
. Although it is clear that this'eivironmental situation is the
responsibility of the Bussians to rectify, EPA intends to support
future cocperative studies to better understand this issue.
' Memlousnymedwny,andzwulumpyto
mpondtomyquostiomtmnmbers of the Committee.

* " & kW
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STATEMENT OF ADM. RICHARD GUIMOND, DEPUTY ASSIST-
ANT ADMINISTRATOR, OFFICE OF SOLID WASTE AND EMER-
GENCY RESPONSE, U.S. ENVIRONMENTAL PROTECTION
AGENCY

Admiral GUIMOND. I appreciate the opportunity to discuss EPA’s
efforts to address radioactive and other threats to the Arctic result-
ing from past Soviet activities. In your letter of invitation, you re-
quested that I address the potential environmental and human
health aspects of both Alaska and the Arctic of the past nuclear
and the ongoing industrial activities of the former Soviet Union. I
am pleased to be able to address these issues today.

My testimony this morning will focus on three issues: What EPA
knows about pollution in the Arctic, what we have done in the past
on marine radioactivity pollution issues, and what EPA thinks is .
necessary to be done in the future.

I'll begin with current knowledge about Arctic contamination.
While EPA considers the issue of radioactive contamination of the
Arctic to be of considerable importance, at present we do not have
extensive information about the extent and type of radioactive con-
tamination found in the Arctic. In addition, we do not have exten-
sive information about other types of contamination that may be
damaging to the Arctic. Because of the lack of such comprehensive
data, it is difficult to say with much precision the extent of risk to
human health and the environment caused by such contamination.
However, I would like to describe the relevant types of information
that we currently have.

EPA has been involved in monitoring studies at former ocean dis-
posal sites in the Atlantic and the Pacific. Monitoring surveys were
conducted from surface vessels as well as from manned and un-
manned submersibles. We have also evaluated monitoring data
from a former European international dump site. This particular
facility accepted nuclear and other wastes from several European
countries.

EPA has undertaken several initiatives, often in cooperation with
NOAA, in studying past radioactive waste disposal activities. One
important task was to locate and identify waste contaminant pack-
ages on the sea floor. In addition, EPA has participated in making
detailed measurements of the concentrations of both naturally-oc-
curring and manmade radionuclides in the disposal areas, examin-
ing and evaluating performance of the waste packaging in the ma-
rine environment, and evaluating the state of the environment to
determine if there was a threat to human health through various
marine transport pathways.

The studies found that the transport and uptake of radioactive
contaminants in the food chain was dependent on the specific
radionuclides. Some radionuclides are not as easily available for
bioaccumulation or bioconcentration by plants and animals in the
food chain. For example, many radionuclides such as plutonium ad-
sorb to the ocean sediment. Such radionuclides are much less avail-
able to marine organisms, except for those benthic organisms that
ingest this sediment. In contrast, strontium-90 is highly mobile,
and would therefore be more available to organisms that do not
dwell on the bottom, such as plankton and salmon.
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Even for those radionuclides that are more easily taken up by or-
ganisms in the food chain, however, the dilution factor in the ocean
can substantially reduce the risk of uptake. In some cases, this
could reduce the impact of the food chain of such soluble radio-
nuclides like strontium.

Another item to consider when evaluating the potential threat to
human health and the environment is the half life of the radio-
nuclides involved. Many radionuclides released into the marine en-
vironment have very short half lives, of anywhere from a few min-
utes to a few years. These radionuclides, when released into the
ocean, will both disperse and decay rather rapidly. On the other
hand, some of the radionuclides that may have been released in the
Arctic could be fairly long-lived. For example, strontium-90 and ce-
sium-137 have half-lives of 28 and 30 years respectively. And many
other radionuclides have even longer half-lives, some of them get-
ting into thousands and thousands of years.

Examination of the environmental impact resulting from the
1986 Chernobyl accident illustrates the effect of such radiodecay.
In 1889, EPA entered into a cooperative agreement with the Insti-
tute of Biology of the Southern Seas in the Ukraine, to study the
transport, partitioning, and effects of Chernobyl’s principal fallout
radionuclides on the Black Sea. In June 1990, a joint monitoring
survey was conducted in the northern Black Sea. The radionuclides
tracked by this effort were cesium-134, cesium-137, ruthenium-106,
cerium-144, and strontium-90. During the six years since
Chernobyl, all of the radionuclide concentrations have been de-
creasing through dilution or radiodecay until only long-lived ce-
sium-137 is at concentrations that are still easily measurable in
the Black Sea.

In addition to these considerations in evaluating the extent
caused by radioactive contamination in the Arctic, an analysis of
potential impact of such radiation on human populations such as
the Inuit would require consideration of the dose of radiation likely
to be received by both an average and a maximally exposed individ-
ual. The maximally-exposed individuals are those that you might
expect to have particularly high exposure because of their proxim-
ity to the sources and their dietary preferences. In addition, the
population of individuals likely to be affected, by living near the
coast or consuming Arctic marine seafood, is an important consid-
eration in evaluating the risk posed by the contamination. In all
likelihood, the Inuit might very well represent the maximum ex-
posed individuals.

As you can see, while EPA does have some data about the behav-
ior of radionuclides released generally into the marine environ-
ment, we know little about the specific contamination in the Arctic.
However, we do know the kinds of information that need to be col-
lected in order to assess the risks from Arctic pollution. Much more
information needs to be gathered in order to fully gauge the risk
posed to human beings and the environment by the activities of the
former Soviet Union.

Potential sources of radiation from the former Soviet Union in-
clude disposed reactor vessels, waste drums, aerial transport of
radionuclides, and radioactivity entering from Russian rivers that
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empty into the Arctic, as we've heard from a number of the other
witnesses. S

.More data needs to be gathered to determine the concentrations
and characteristics of the radionuclides present in the Arctic. In ad-
dition, the behavior of various radionuclides in Arctic waters and

- sediments needs to be evaluated to include such. parameters as
sediment erosion velocities, water/sediment partitioning coeffi-
cients, benthic bioturbation, prevailing currents and ocean circula-
tion patters, for example, in the Barents and Kara Seas.

Also of particular importance are potential biological transfer
pathways to man, including any short circuit mechanisms similar
to the lichen-to-caribou transfer of radionuclides on land.

A concerted and systematic monitoring program, coupled with
appropriate transport models, could provide many of the answers
regarding the impact from the inventory of radionuclides in the
Arctic environment. Russian marine scientists are currently coordi-
nating with Norwegian marine scientists to conduct a survey of the
Barents and Kara Seas, using a Russian oceanograph vessel. EPA
is currently trying to obtain sediment samples from this mission for
radiochemical and geochemical analysis at our laboratories. This
effort could provide information to help determine the levels of ra-
dioactivity that may have resulted from disposal of reactor vessels
from the icebreaker Linin, or from radioactive waste disposal
drums, or from radioactivity released to the seas from pollution of
the northward-flowing Russian rivers.

We are currently undertaking a second joint survey of the Black
Sea to expand our knowledge of the distribution and concentration
of radionuclides in the marine environment. On May 13th of this
year, EPA representatives met with the Executive Secretary of the
U.S.-Russia Bilateral Agreement and Russian Ministry of Ecology
to discuss further and future cooperative studies and the status of
work already under way. The participants in the discussions
agreed that EPA could expand its cooperative studies pertaining to
the protection of marine ecosystems with its appropriate Russian
partners. It is expected that a number of activities could be under-
taken within the existing resources. Some of those that are cur-
rently being considered include establishment of a joint
intercalibration program; utilization of geographic information sys-
tems for site characterization; evaluation of models for predictive
assessment and forecasting; demonstration, testing and evaluation
of remedial technologies for cleanup; and initiation of bioeffect
studies focusing on environmental impacts from radioactive con-
tamination. _

EPA currently participates in an additional program conducted
by NOAA, which its primary objective is to determine the long-
term trends of toxic contaminations and bottom feeding fish, shell-
fish, and sediments. In 1986 EPA initiated an informal working
agreement with NOAA to establish monitoring stations and obtain
samples for radionuclide analysis. Samples have been collected
from the former ocean disposal sites in the Atlantic and Pacific. Re-
sults for radionuclide analysis of sediment and biota samples that
were obtained from this found that they were within the range of
expected fallout from past nuclear weapons testing. No other fur-
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ther monitoring was done. This program could be expanded and ex-
tended in the future to include Alaskan sampling stations. .

I talked a little bit, and I think so far most people have focused
on what could be done with respect to past contamination. I think
we can't rule out, however, because of some of the deterioration as
we've heard of some of the nuclear facilities over there, that you -
might have some future events that would require us taking some
protective action. As a consequence of that, I think it’s worthwhile
considering various prudent types of activities that could provide
early warning as well as information associated with any further
future contamination.

With respect to air contamination, EPA has a network called the
Environmental Radiation Ambient Monitoring System, which is
used to track the movement of Chernobyl aerial particulate radio-
activity and could be used to detect any significant atmospheric
particulate radioactivity that might arise from Arctic contamina-
tion in the future. We currently have ERAM stations operating in
Juneau and Anchorage, and we've just established a station at
Fairbanks, which I believe was set up within the past few days.

I'd like to talk a little about coordination with other nations and
interested groups. As we've noted, the Interagency Arctic Research
Policy Committee is a very significant activity to try to focus on
this. We have recognized the significance of the Arctic environ-
mental protection strategy which was signed last year. EPA partici-
pated in the development of the strategy and we intend to further
activities in developing that particular strategy, such as our activi-
ties along with NOAA in looking at an environmental monitoring
work group.

In conclusion, EPA is concerned about the releases in the Rus-
sian Arctic Ocean as it was about the releases that may have oc-
curred in U.S. coastal waters in the past and from the Chernobyl
accident. Although it’s clear that the environmental situation is the
responsibility of the Russians to rectify, EPA intends to support fu-
ture cooperative studies to better understand this issue.

This completes my testimony and P’d be glad to respond to any
questions you may have, Mr. Chairman.

Senator MURKOWSKI. Thank you very much, Dr. Guimond. Let
me ask Dr. O’'Dowd the first question. You've just returned from a
visit to Russia. And from indications the Russians have for a long
time been studying the Arctic. As you know, Dr. Komisar, and Ray
Vecci, Chairman of the Alaska Airlines, and Marjorie Johnson, the
Chairperson of the Alaska State Chamber of Commerce, and Chuck
Becker of the Department of Commerce, and myself were in Vladi-
vostok over the Easter recess. We were stuck by the number of peo-
ple involved in research, I think the indication was some 14,000 in
the Far East Branch of the Russian Academy of Sciences, with a
total of some 25,000 involved in Arctic science in Russia. I wonder
if you could give us an opinion of how good their science is? Some
of their facilities appear to be somewhat antiquated, but neverthe-
less the proof is ogviously not in the facilities but the quality of
their science. I'm told that to some degree much of the science is
not involved in teaching but in pure, basic scientific research. Do
you have any thoughts on that, Doctor O’'Dowd?
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Dr. O'DowD. Whereas we integrate instruction and the training
.of new scientists into our ongoing science establishment, the Rus-
sians have developed a different system, separating almost com-
pletely their instructional program from their scientific investiga-
tions. The numbers of people involved in Russian science are very
large, and now the Russian establishment is recognizing that it
probably is far larger than it needs to be, in the sense that there
are more scientists, more technicians and more staff than most
comparable Western science entities use to carry out their busi-
ness—probably by at least twice—so that you get very large num-
bers of people doing the kind of scientific activity that we do on a
much reduced diet. One advantage that we find in working with
Russians is that they do have the capability of collecting extensive
data, because they have the hands and heads to put to work on
data collection in a way that we simply don’t have available to us.
My observation is that Russian science is very uneven. There are
points of brilliance——

Senator MURKOWSKI. You make a good politician. That’s a good
answer.

Dr. O’'Dowb. There are points of brilliance and there are points
of great weakness. I recall once being introduced to a person and
later the scientist with whom I was traveling said, “you don’t need
to pay much attention to him, he is the son of academician so and
so.” In working with Russian scientists, it'’s possible very quickly to
identify good laboratories for they will make the discriminations for
you. They do not want to be embarrassed in working with Western
scientists and they are quite willing to tell you frankly where to
turn and where not to turn. The University of Alaska has agree-
ments with institutes scattered throughout the Far East, and prob-
ably knows more about Russia Far East science than any other in-
stitution in the United States or elsewhere in the- Western world.
Scientists from this part of the nation are working with people
throughout Siberia and the Far East, where we probably know less
about the contamination problems than we do in the northern part
of Western Russia, were more work has been done and where the
Norwegians in particular have been gathering data very inten-
sively. So, I think there is a strong science establishment but it’s
not large, and one has to be very selective, I know the State De-
partment is sending a delegation to Siberia and the Far East late
this fall to try to identify those scientists with whom we might
work most fruitfully.

Senator MURKOWSKI. Let me ask you another question relative
to logistics. You recently, with your commission, journeyed to one
of the more interesting places that occasionally we in politics get
involved in, namely Wrangel. And having lived on the Island of
Wrangell, Alaska, spelled with two L’s, I am quite familiar with
many of the constituent letters that come in as to an explanation
of our alleged “giveaway” of the other Wrangel Island spelled with
one L. I understand and your group went up there in a helicopter,
a Russian helicopter, which itself is an adventure—an hour, hour
and a half over open water, with no survival gear. And the ques-
tion is logistics. How much of their logistic capability can be uti-
lized in a monitoring scenario? And I wonder if you could elaborate
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on their logistical performance? We know their icebreaking capabil-
ity probably is second to none.

Dr. O'Dowb. Senator, Russian science, at least in the part of the
world where I've been most active, has had access to a level of
logistical support that U.S. scientists are not accustomed to, in the
way of air transportation, helicopter transportation, and surface
transport. The academies have been able to command a great deal
of equipment, personnel, and energy to carry out their work. I
think the scientific equipment with which they work, in most cases,
is pretty primitive, but the transportation equipment and the stag-
ing areas that they have to work from are really pretty good. 1
think that we could count on a good deal of help at very modest
cost from Russians in pursuing work with them in measuring such
things as the transport of hazardous materials. I think Mead
Treadwell mentioned the other day, that he had a quote of $135
an hour for helicopter support in Russia as against something like
$2500 an hour for equivalent support in the U.S. So, funds will go
a long way, and I think we could do a great deal of study, and
gather a lot of valuable information quickly, using the support
structure that they have available.

Senator MURKOWSKI. Well, obviously their pricing is a little dif-
ferent than ours. I recall research ships in V{)adivostok that could
be available for next to nothing they were so anxious to get some-
body to charter them, put some fuel in them and get under way.

Let me move to Dr. Ostenso. I noted that NOAA did no radio-
nuclide monitoring in the Arctic but there were some 36 other
areas on the U.S. coast where monitoring did occur. Is it a matter
of money, because clearly I think this monitoring is needed in
areas off the Arctic coast of North America.

Dr. OsTENSO. Yes. Our program reflected out priorities based on
available resources. .

Senator MURKOWSKI. Have you got any degree of comfort for us
relative to what your priorities are going to be in your next budget
presentation?

Dr. OSTENSO. God, OMB and the Appropriation Committees will-
ing, we will be able to step up to the challenge.

Senator MURKOWSKI. Do you intend to recommend specifically
sites in the Arctic?

Dr. OSTENSO. Yes, I do.

Senator MURKOWSKI. Thank you. Let me move to Admiral
Guimond. NOAA and EPA, of course, are the lead agencies for im-
plementing the AMAP program. And I'm curious to know what
you’re planning with regard to your agency’s budget for next year.
Are you going to implement an AMAP request in the budget?

Admiral GUIMOND. We've put a request together in the program,
as with the other agencies, and depending upon how the appropria-
tions committees fare with the agency will (fetermine where we go.

Senator MURKOWSKI. There’s another area that doesn’t affect nu-
clear waste, but the tremendous dumping at sea in the north Pa-
cific associated with the factory fish processors. As opposed to
shore-based plants that utilize virtually the entire biomass, the fac-
tory processors throw an awful lot over the side. And we’re curious
whether EPA has a responsibility in this area and whether they’re
meeting that responsibility.

67-444 0 - 93 - 7
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Admiral GUIMOND. Yes. I understand that there’s a concern in
that area. I'm going to have a defer a little bit. I have asked some
folks in our Region 10 office in our water programs that are dealing
with that what they can do to look into what control we can have
in that. And I believe that we are currently trying to determine
what laws we can bring to bear to provide some additional controls.
But I don't think it’s as clear-cut as we would like it to be.

Senator MURKOWSKI. Well, I'd appreciated it if you'd re-remind
them, because we've sent a couple letters and they’re still giving it
some consideration as to what their role may or may not be. So,
we’ll certainly hold the record open for a couple of weeks.

Admiral GUuIMOND. Will do.

Senator MURKOWSKI. And if you could gently urge them to take
a look at that we'd appreciate it. One other question. We're in the
process of setting up some radioactive monitoring in Alaska but we
want to do it wisely. And I'm wondering if you could share what
the priorities might be, the point of view of EPA, between airborne
capability, monitoring against another event like a Chernobyl, or
marine mammal tissue evaluation, or other types that we haven't
mentioned?

Admiral GUIMOND. As I said earlier, I think there’s two areas
that you're trying to focus attention on and be prepared for. One
is trying to assess what have been the impacts of the past, and
that’s why a number of the things that we’ve talked about that we
in EPA and the AMAP program would deal with would hopefully
give you better indication of how much damage has occurred. The

“next area, we'll be trying to be protective in having the early

warnings for the future. One is the monitoring stations that are
currently in place and one that was just put in Fairbanks a few
days ago will give you an indication of if any future events occur
what kind of deposition might be occurring in this area. However,

_ that’s not truly early warning. That will let you know after some-

thing has come and you'll get it, you know, a few days later, but
you'd like to have something a little earlier than that. So I think
I would recommend that you would also have what I would call
real time monitors that we would place closer to the coastal areas,
closer to where they would be impacted by any airborne materials
coming first over and would give you an instant type. of indication
so that, if necessary, people could be notified to take whatever pro-
tective action might be appropriate.

Senator MURKOWSKI. All right. Well, I appreciate that. We're
going to conclude this morning’s portion. And let me make a couple
of announcements. We'd like to invite everyone to sign in, because
if you sign it, you’re going to receive a published copy of the tran-
script and the hearing record. It's going to take, I'm told, about
eight weeks to complete that, so be patient. If you don’t get it in
eight weeks, why it’s fair enough to call collect.

[Whereupon, at 12:15 o’clock p.m., the Committee was recessed.]

AFTERNOON SESSION

Senator MURKOWSKI. We call the hearing back to order. And
we'll thank our court reporter again. I would ask that you find a
comfortable seat.
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First of all, we’re going to depart a little bit. Two of our guests
on the scientific panel have chosen to go later on in the day, and
that’s our friend from Russia, Leonid Bolshov, and Dr. Vera Alex-
12nder of the Institute of Marine Sciences of the University of Alas-

a.

I would introduce this panel now, Dr. Aaskar Aarkog, head of the
Ecology Section, Department of Environmental Sciences and Tech-
nology, at Ris6 National Laboratory in Denmark. Dr. Charles Hol-
lister of the Woods Hole Oceanographic Institution. Dr. Robert
White, Institute of Arctic Biology, University of Alaska. Dr. Odd
Rogne, International Arctic Science Committee, Oslo, Norway. And
Dr. Glenn Shaw, Geophysical Institute, University of Alaska. Is
there an order, gentlemen, or shall we start with the introductions?

Mr. GARMAN. Hollister’s first.

Senator MURKOWSKI. Hollister’s first. All right. We’re ready for
you. Please proceed.

STATEMENT OF DR. CHARLES HOLLISTER, WOODS HOLE
OCEANOGRAPHIC INSTITUTE

Dr. HOLLISTER. Thank you, Senator. I have to admit that it’s a
very brave person that’s going to bring together the kinds of indi-
viduals that we have here; the environmental community and all
the government sectors and private sectors that are involved in
this debate, and I just want to congratulate the Senator on the
foresight. . ‘

Thirty years ago last night I finished the first assent of the
southeast side of Mount McKinley, first and only time anybody’s
been dumb enough to go up that side of that big mountain. And
that was just 30 years ago. And now I'm back in a completely dif-
ferent uniform.

Why am I here? Well, Woods Hall Oceanographic Institution has
done a lot of things in the ocean, around the world, including using
robots to go down the grand staircase of the Titanic to look inside
the ballroom, take a look at the remaining art work, and theyve
got us on the front cover of Time Magazine, but that’s not what we
do for a living. What we do is use these robots and our experts and
scientists to figure out what’s going on in the ocean and how to
make it useful for you all.

The other thing we've been doing vis-a-vis the problem we’re
talking about today is that we've been studying the waters coming
out of the Arctic for nearly 30 years while we look at the radio-
active material that has been coming down the pipes of the reproc-
essing plants of Wind Scale, nuclear reprocessing plant on the
shores of Great Britain, and recently renamed Sellafield, it’s the
same place, however. And we have noticed that most of the radio-
active material going into the Arctic and coming out of the Arctic
originates from those reprocessing plants.

However, we have seen interesting little spikes of cobalt—60 com-
ing down the East Greenland current that was hard to explain
using the outfall scenario. But we shrugged it off, thinking it had
to be from fallout. We noticed a little blip of cesium about 4,000
feet below the North Pole and some of this information comes from
our colleagues from Denmark, so I'm putting it sort of in a bouilla-
baisse here for you very quickly, which we couldn’t explain very
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easily either. So, we knew somewhere in the Arctic up current
there was a nuclear reactor doing something. So, it was not a huge
surprise when we learned that there were radioactive materials,
that there are radioactive materials, and indeed reactors in the
Arctic, and that explains some of our funny little oddities in our
measurements over the last couple of decades.

Well, where does this stuff go? When does it get released? What
does it do when it gets to wherever it gets to? And who cares?
These questions have been of interest to us and to myself for a long
time. My expertise is in the physics of sediment transport. Much
of the material coming from these radioactive, these reactors, will
be bound up in the particles, the particles will move with the
watler, so it's important to know which way the water goes, obvi-
ously.

There is a great deal of knowledge about how rapidly the sedi-
ments on the bottom scavenge or cleanse the water as they pass
through and they pick up the radioactive materials, and much of
it ends up in the mud, except for the more soluble forms of cesium
and strontium which have a longer pathway, if you will.

We spend a lot of our professional life at Woods Hall trying to
figure out how material moves around and the water moves
around, and we think the issue at hand here is the material in the
Barents Sea on its way to Alaska or, if not, where is it going. I
don’t think it takes a great leap of faith to realize that we need to
know probably, first, and this would be my first step, and that is
to find out where the reactors are that contain the fuel rods. That’s
probably the most dangerous part of the equation right now, that
is the fuel rods or the high level material inside the reactors. How
it’s been reported that there are of the order 10, 12, 15 reactors sit-
ting in various places around Novaya Zemlya and perhaps other
places in that neck of the woods, and that a fairly small number
are supposed to have fuel rods in them. ‘

So to me, just as a first order scientific question, is how soon will
water pass into the reactor through the fuel rods and out into the
ocean. Now I don’t myself have any expertise in how the Russians
have made their reactors, but it would seem a logical thing to find
out, to ask them or perhaps some of our own Navy sources know
more about it than—well, I think we may have some information
that would be very useful; let’s put it that way. And the question
is, where are the reactors weak, where’s the water going to come
in, and how long will it take before the water enters the reactor
and starts corroding and eroding the fuel rods themselves. That to
me would be the first thing to do rather than any sort of emotional,
by God, we've got to go pick them up, clean them up. I've spent a
lot of my career worrying about the Thresher and the Scorpion. In
fact, I have the reports on what we've learned about the radioactive
release from our own two nuclear submarines that went down
accidently and came down and made a heck of a mess. And most
of the submarine imploded; the two sides of a submarine coming
together and going past each other out the other side is not a pret-
ty sight. But the reactor vessels themselves don’t seem to be in
that bad of shape, and we've been measuring the sample; we've
been measuring the mud and the animals growing on, in, near and
under the reactors that are on the bottom that we own, and we find
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very small amounts, a little cobalt, a little bit of cesium, out two
or 300 yards away, none of it anywhere near lethal amounts. And
I suspect that that’s going to be the case for these other reactors
for perhaps a very long time.

Keep in mind also that the circulation of the Arctic is important.
And from what I can tell from my colleagues, both here and in
Woods Hole, the circulation is such that material that may get out
of the Kara, White, Barents Sea that probably a very unlikely
pathway would be up onto the shelf off of Alaska. More likely it
would end up going back down eventually out and through the
East Greenland current. But there are experts right next to me
here who could prove me right or wrong.

So the question really is, okay, what do we do? And I would
think we ought to look at what we've learned from our own reac-
tors on the bottom. We ought to look at where the reactors are that
are dangerous, and that we should probably monitor those very
closely and periodically with the robots rather than submarines,
which in that depth of the water and that neck of the woods is
probably overkill. We have instruments that can go down and
measure trace metals. And I would simply think that you’d find out
which reactors are fueled and monitor those and keep track of
what’s going on. But I don’t think there’s any cause for any great
serious alarm or concern.

But just to be sure, we're going to go over and talk, and I'm sure
that a lot of you realize that the scientific community is a fairly
small group of dedicated people. They speak a million different lan-
guages and they all have faxes now, which is really kind of inter-
esting. And we have great communication with our colleagues. And
to that extent, I've been asked to lead a U.S. delegation of sci-
entists, of people who are expert at robots, and reactor shielding
experts, to go over to St. Petersburg next month and start talking
to the people who build the Russian nuclear submarines about the
possibility of, with robots, monitoring the MIKE class Kosmolets
submarine that went down off Norway, and set up some sort of a
protocol for doing it logically, methodically, scientifically so that we
can start to learn how to work with our Russian colleagues. And
I must say that I'm looking forward to my first trip to St. Peters-
burg and to Moscow and I'm really looking forward to talking to
some of my colleagues over there in order to sort of join hands in
a joint research effort to figure out, is this a big problem, a little
problem or a non-problem.

Thank you, Senator. That concludes my oral testimony.

Senator MURKOWSKI. Thank you very much, Dr. Hollister, for
your presentation and staying within the time limits as well.

I would next move to Dr. Asker Aarkrog, Head of the Ecological
Section, Department of Environment and Technology, at the Riso
National Laboratory in Denmark. We welcome you to the commit-
tee and look forward to your testimony, Doctor. .

Dr. AARKROG. Thank you very much, Senator. Thank you for ask-
ing me to come here to this very interesting hearing. I had actually
planned to give my presentation using overheads. So if I may do
S0.
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Senator MURKOWSKI. Surely. We're even set up, I'm told, so
that’s great.
[The prepared statement of Dr. Aarkrog follows:]



195

Hearing on Radioactive and Asker Aarkrog, D.Sc.
other Environmental Threats Risp National Laboratory -
to the Arctic resulting from DK-4000 Roskilde

past Soviet activities. Denmark
Alaska-Fairbanks

Aug. 15, 1992

ENVIRONMENTAL RADICACTIVITY IN

THE ARCTIC

Definition of the Arcti . .

In the present context the Arctic regions comprises all areas north of the arctic circle.
The major part of the area is the Arctic Ocean and the inland ice of Greenland, but it
also includes the northern parts of the European, Asian and American continents.

Characteristics of the Arctic regions

The low temperature and large amplitude photocycle (dark winters and nightless
summers) are the primary factors which influence the arctic ecosystems. Although the
atmospheric deposition in Arctic regions tends to be low the impact of pollution on the
ecosystems may be significant. This is due to the often long residencetimes of pollutants
and to the high sensitivity of arctic ecosystems because the organisms in these systems
already are under severe stress due to the unfavourable living conditions. The foodchains
are usually formed by a few species which means they have large natural fluctuations.
They are thus more weakly balanced than we know it from temperate and tropical

ecosystems.
Sources and inventories of radioactive contamination

The concern for the Arctic in connection with radioactive contamination came up in the
early sixties when multimegatons nuclear weapons were tested at the USSR Novaya
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Zemlya test site. Global fallout from testing of nuclear weapons in the atmosphere in the
fifties and sixties are still the main source to radioactive contamination of Nordic regions
although it in certain areas in Scandinavia is overruled by the contamination from the
Chernobyl accident in 1986. (UNSCEAR, 1982 and 1988).

The amount of local fallout from the Novaya Zemlya test site is not reported. It seems
however, that the Arctic Ocean (Fig. 1) contains about 4 times more ¥Cs, %Sr and 2
“0py than we would expect from global fallout (IAEA, 1988). Hence it is tempting to
assume a contribution from local fallout. However it has also been suggested that the
Siberian river systems, which in the forties and early fifties were used for disposal of high
level radwaste from the USSR nuclear weapons programme (Cochran et al, 1990) may
be a source of input of radioactivity to the Arctic Ocean. -

Discharges of especially *’Cs from the BNFL reprocessing plant Sellafield in the UK in
the seventies and early eighties contributed significantly to the North Atlantic inventories
(Fig. 2).

The Arctic regions have been contaminated locally from various sources e.g. with 1 TBq
I¥.249py at Thule (Aarkrog 1984b) from the B-52 crash in 1968, with shortlived fission
products (e.g. **Zr) in northern Canada from the loss of the Soviet Cosmos 954 satellite
in 1978 (Tracy et al, 1984) and with “!I from loss of nuclear submarines e.g. the
Komsomolets submarine in the Norwegian Sea in 1989. (Fig. 3). Among these local
sources only the Thule contamination has so far been of longterm radioecological

interest.

Zolotkov (1992) has recently reported that radwaste throughout the years has been
dumped along the east coast of Novaya Zemlya. The waste has also included nuclear
shipreactors, some still containing their nuclear fuel elements.

Special radionuclides in the Arctic

The long environmental halflife of radionuclides deposited on moss and lichen in Arctic
regions has made it possible to reveal the presence of some radionuclides normally not

2
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seen globally in environmental samples e.g. ®Bi and ®Co (Aarkrog et al, 1984a).

Technetium-99 is another example of a radionuclide especially observed in Nordic
regions, in particular in the marine environment, where it is concentrated in brown algaes
(Aarkrog et al 1987a).

Terrestrial E ms in Nordic regi

In 1961 a group of Scandinavian scientists with Kurt Lidén, Jorma Miettinen and Dietrich
Merten (LAEA) as keypersons initiated the so-called RIS-symposia (Paakola, 1990). RIS
stands for Radioactivity In Scandinavia. These meetings were especially concerned with
the critical pathways of radiocaesium in the Nordic regions, in particular with the
foodchain:

lichen - reindeer - man.

Reindeer-breeders thus became a group of special concern in connection with radioactive
fallout in Nordic regions. Beside of Northern Scandinavia, reindeers are found in Alaska,
Northern Siberia, Greenland and Iceland.

The high surface to weight ratio of lichen and the long effective halflife of '*'Cs in the
lichen carpet is the main reason for the high radioecological sensitivity of lichen to
radioactive fallout. Reindeer eat lichen during winter, which results in high levels in meat
during this part of the year. (Mattsson, 1972; Hanson, 1973; Miettinen, 1966) Similar
seasonal variations are seen in the reindeer breeders. The highest levels reported in man
are from Northern Siberia in 1964 where bodyburdens of 0.13 MBq ’Cs were observed.
Similar levels were measured in the Murmansk region in the winter 1966-1967. After
Chernobyl high levels in reindeer meat ("50 kBq kg'*) were observed at various localities
in Norway and Sweden (Gunnergd et al 1989; Erikson 1990). But although the
contamination at such locations were about an order of magnitude higher than in the
sixties, the problems were not of a circumpolar nature as after the global fallout period.

Johanson et al (1990), Bakken et al (1990) and other radioecologists observed after the



198

Chernobyl accident that mushrooms were an important sourée of radiocaesium to gx-aiing
ruminants and some game animals. A strong seasonal variation of ¥'Cs in roe deer was
eg. demonstrated in Sweden . This variation was mainly due to consumption of
mushrooms in the autumn. Thus the availability of mushrooms becomes important for the
observed radiocaesium levels in certain game animals and grazing ruminants (e.g. goat
and reindeer). A steady decrease of '*'Cs is thus not always observed in such animals.

Herbage - sheep - man is another critical pathway for radionuclides in Arctic regions.
(Hove et al, 1990) The effective halflife of '*’ Cs in this foodchain is quite long.

Freshwater Ecosystems in Arctic regions

Drinking water in the arctic and subarctic is usually derived from surface water including
melting of snow and ice. Hence we do not see the same efficient removal of radionuclides
from the water as is the case for groundwater derived drinking water. Especially in
Greenland where permafrost is common the drinking water levels tend to be relatively
high. Furthermore the ®Sr concentration seem closer related to the accumulated fallout
than to the fallout rate (Hansen et al, 1990).

Already in the sixties it was observed that lakes with a low conductivity (oligotrophic
lakes) contained fish with a relatively high *'Cs content (Carlsson, 1976, Hésénen et al,
1966). It was also observed that the excretion of 'Y'Cs decreased with decreasing
te_niperanue (Kolehmainen et al, 1966). After the Chernobyl accident the combination
of tugh fallout and low conductivity resulted in fish levels in the middle part of Sweden
greater than 1.5 kBq ¥'Cs kg™ fish. (Hakanson, 1991).

" . Marine Ecosystems in Nordic Regions

Fig. 4 shows the current system in the Arctic. Dotted lines represent warm currents and
ful lines are the cold ones. The discharges from nuclear reprocessing in Western Europe
have been used to measure dilution factors and transport times in this current system
(Aarkrog et al 1987). A waterborne pollutant in the North Sea is found abQut five years

4
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later in the East Greenland Current and two-three years later it has reached Thule in
NW.-Greenland. It is amazing that pollutants can travel that far and still be detected.

The studies of global fallout ®Sr and '¥’Cs in arctic waters (Aarkrog 1989) have shown
that the effective mean residence time of these radionuclides in the surface water of the
Arctic Ocean is about 15 years. However, this may be an overestimate if the Arctic
Ocean is supplied with significant amounts of run-off from land e.g. from the Siberian
rivers. The vertical mixing in the Arctic waters is more rapid than we see it at lower
latitudes in the world ocean. This implies a shorter residence time of pollutants in arctic
surface water than what is seen in temperate and tropical waters.

At Thule in NW Greenland an arctic marine ecosystem has bee'n- studied with regard to
transfer of plutonium since the B-52 accident in 1968. (Aarkrog et al 1984b It appears
that the effective halflife of Pu in biota is significantly less than the radiological halflife
of 24000 years. It is further more evident that there is a discrimination against Pu when
we move to higher trophic levels in the foodchain.

Conclusion and Summary

Although the radioecological sensitivity of food products from Arctic regions tend to be
higher than we know it from temperate regions, the very low productivity of Nordic
~ regions imply usually low collective doses from these regions. However, high individual
doses from radioactive contamination may be seen in the Arctic as we have observed it

for e.g. reindeer breeders.

Radiocaesium is concentrated from lower to higher trophic levels. The marine animals
- contain orders of magnitude lower '¥’Cs levels than terrestrial animals in Nordic regions
and the transfer of “’Cs is one to two orders of magnitude greater than that of *Sr to

meat of animals. (Fig. 5)
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Future radioecological studies in the Arctic

More information is particular needed on the radioactive contamination of the Arctic
from previous nuclear activities in the former USSR and the following questions may be
asked: '

1. How much radioactivity was deposited locally and regionally in the Arctic from
the Atmospheric test series during the fifties and early sixties at Novaya Zemlya?

2, What has the runoff of radioactive substances with the Siberian rivers from
nuclear activities in the former USSR been? In panicular_pow much activity has
been transported by the Ob river system to the Arctic bassin?

3. What are the radioecological impact of the radwaste dumped at Novaya Zemlya?
Will in particular the disposed nuclear ship reactors influence the levels of
marine radioactivity in the Artic?

.4, What is the inventories of *Sr, '¥’Cs and plutonium in the Arctic Ocean? Are the
levels higher than expected or have the measurements carried out so far been
too few for a reliable estimate?

S. Are the Arctic Bassin and the Siberian rivers potential sources of contamination
~ -of important fishing areas in the North Atlantic region and what would then be
. radioecological impact?

The ecblogial ‘halflives of *Sr, *¥Cs and transuranic elements should be determined in
' ‘marmc as well as terrestrial ecosystems in the Arctic in order to evaluate the radioéco-
logical consequences of radioactive contamination in this part of the biosphere.
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NORTH ATLANTIC GLOBAL FALLOUT CONCENTRATIONS
IN 1989
SURFACEWATER CONTAMINATED BY GLOBAL FALLOUT ONLY:

2.9 Bq “"Csm™ 1.8 Bq °Srm™ - 10 mBq ***°Pum”

ARCTIC OCEAN SURFACEWATER (GLOBAL FALLOUT ONLY)

4.6 Bq “'Csm™ 3.7 Bq ¥"Srm™* 12.5 mBq ***°Pum’’

BALTIC SEA

14 Bq Csm™ 17 Bq ®Srm™

Fig. 1.
(From Aarkrog, 1989)
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INVENTORIES IN THE NORTH ATLANTIC (1989)

13703
Global fallout -150PBq
Reprocessing - 30PBq
Chernobyl - 20PBq
“Sr
Global fallout -100PBq
Reprocessing - 5PBq
zsv,wpu
Global fallouit - 3PBq

Fig. 2
(from Aarkrog, 1989)
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Komsomolets submarine

N siubmarine 1989 - NR+NW

1986 - NR+NW

E submarine
1968 - NR+NW

C submarine
1983 - NR+NW

G submarine
1968 - NR+NW Cosmos 1402

Y submarine 1983 - SNAP

1986 - NR+NW

Lost Soviet nuclear devices.
Keys to figure: NR: nuciear reacter, NW: nuclear weapon.

Fig. 3
(unpublished IAEA information, 199 1)
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Marine fish
Seals
Whale
Seabirds

Mutton
Reindeer

Muskox
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RADIOECOLOGICAL
SENSITIVITY OF
Cs-137 and *Sr IN GREENLAND ANIMALS

Bq kg'y pr kBq m*

Cs-137 “Sr

10 3
5 0.3
15 1
5

150 5

1500 15
100

N Fig. 5

(from Aarkrog, 1979)
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STATEMENT OF DR. AASKAR AARKROG, CHIEF, ECOLOGY SEC-
TION, DEPARTMENT OF ENVIRONMENTAL SCIENCES AND
TECHNOLOGY, RISO NATIONAL LABORATORY, DENMARK

Dr. AARKROG. The Chernobyl accident. That is the major known
source. But beside these major known sources' there is a number
of possible major sources to radioactive contamination of the Arctic.
And here I will mention, first of all, local fallout from the Novaya
Zemlya test sites for nuclear weapons. We don’t know how much
that is. Runoff with Siberian rivers from nuclear activities in the
former Soviet Union, we have heard about it, and dumping of, for
example, ship reactors at Novaya Zemlya. These have all been
mentioned, these things.

If we for a moment look at the former Soviet empire and we can
see here the Novaya Zemlya and we can see here what I called the
major rivers running into the Arctic Ocean. That's the Ob River
system, the Yenisey River system, and the Lena River system. And
all these river systems are connected to some nuclear facilities. The
Ob River system is connected to the Urals, we have heard about,
and there is also a connection to Semipalatinsk where they have
had nuclear explosions, and thcre is furthermore .through the
Tomsk River a connection to the reprocessing of plutonium produc-

. tion plant at Tomsk. And in case of the Yenisey River, it is the
Krasnoyarsk reactor establishment where they produce plutonium.
And finally, the Lena River has contaminated area around Yakutsk
where a large number of peaceful underground explosions has been
going on.

Furthermore, I have very recently heard that in ’58 there was a
rocket failure in this area here. And this rocket may have con-
tained radioactive material. So this is all sources to the radioactive
contamination of the Arctic Ocean.

If we turn to the Ob River system, which I consider the most im-
portant, then we have three major contamination events in the
Urals which may influence the contamination of this river system.

First of all, we had the discharge to the Techa River from ’49 to
’51. We learned about it from Mr. Gates this morning. We had the
Kyshtym accident in ’57 and we have had a wind dispersion of ac-
tivity from Lake Karachay which contained these enormous
amounts of radioactive contamination.

We have been studying these contaminations in this area be-
cause in 1990 we were invited by the Russians to visit a number
of places in Russia. I was at that time president for the Inter-
national Union of Radioecologists and that was in that capacity we
were invited to go around to these sites. And the interesting thing
was that we were allowed to collect samples at the sites and bring
the samples with us home. That means that for the first time we
had the opportunity in the West to have our own measurements of
these local contaminations. And it was at that occasion we found
this last mentioned contamination because the two ones were part-
ly known but the last one was completely unknown at that time.
And we have published a paper on that in Journal of Environ-
mental Radioactivity, which I will give here to the hearing.

If we should try to summarize what I think is important to do
in the future, I might go back to my place now.
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During the ’50’s and early ’60’s at Novaya Zemlya we do not have
an exact answer on that, I think it is important to know because
I think there has been some more local fallout than we have
thought until now.

And the second question, what has the runoff of radioactive sub-
stances with the Siberian rivers I mentioned before from nuclear
activities in the former USSR been? In particular, how much activ-
ity has been transported by the Ob River system to the Arctic
basin. And I can mention that there are connections we have with
the Russians in the Urals has now started, this cooperation has
now started a project on the Ob River, a very preliminary project.
In these days scientists from this institute are at the outlet of the
Ob River to the Arctic basin and taking some preliminary samples
in order to get an idea of what is in the sediments.

And the third question, what are the radioecological impact of
the waste dumped at Novaya Zemlya. Will in particular the dis-
posed nuclear ship reactors influence the levels of the marine ra-
dioactivity in the Arctic? I do not consider this so important myself
as the runoff from the rivers.

And the fourth question, what is the inventories of strontium and
cesium and plutonium in the Arctic Ocean? Are the levels higher
than expected to have the measurements carried out so far—

UNIDENTIFIED SPEAKER. Excuse me, we can’t hear.

Senator MURKOWSKI. Thank you. I'm sorry. If you can’t hear,
we'll certainly——

Dr. AARKROG. What are the inventories of strontium-90 and ce-
sium-37 and plutonium in the Arctic Ocean? Are the levels higher
than expecteg to have the measurements carried out so far been
too few for reliable estimates? The reason for this question is that
estimates made on the inventories in the Arctic Ocean is actually
coming out with higher levels than we would expect from the
known input to the Arctic Ocean.

And then the last question, are the Arctic basin and the Siberian
rivers potential sources of contamination of important fishing areas
in the north Atlantic region and what would then be the radiologi-
cal impact. Personally I am not sure it would be very high. Thank
you.

Senator MURKOWSKI. Thank you very much, Dr. Aarkrog.

Our next panelist will be Dr. Robert White, the Institute of Arc-
tic Biology, University of Alaska. And if you have trouble hearing
in the back, let us know. Please proceed, Dr. White.

[The prepared statement of Dr. White follows:]
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PRESENTATION TO THE SENATE SELECT COMMITTEE ON INTELLIGENCE
SATURDAY, AUGUST 15, 1992

(907) 474-7648

My pame is ROBERT GORDON WHITE and I am the Acting (Interim) Director of
the Instimte of Arctic Biology at the University of Alaska Fairbanks. By trainingIama
nuteitional-biochemist in the animal services and more recently a nurritional ecologist
warking with caribou, muskoxen and moose. I have beea wurking with Dr. Dan
HOLLEMAN, who is a radio-ecologist, for over 20 years on the movement of radicactive
cesium in the lichen-caribou-wolf food chain. We have used this knowledge asa toolto
study the ecology of caribon and wolves, for dcvelopment of models of cestnm transport and
to maks assessments on human exposure throngh consurption of caribou. We have assisted.
in the training of scientists working oa the effect of Chernobyl in Norway. - Measurement of
radio-nuclide levels in reindeer and caribou can be nsed to monitor 8 large land area so these
are integrated measures over time and space. v

I would like to focus my presentation on the terrestrial, or land, component of the
ecosystem with added refereace o how radio-nuclides, and other pollntants, may move from
other sources such as rivers, streams, the marine system: and the atmospheré to the land-based
systems.

RADIOACTIVE AND OTHER ENVIRONMENTAL THREATS TO THE ARCTIC
RESULTING FROM PAST SOVIET ACTIVITIES: ' '

The first priority should be a recomaissance inventory and asscssment of the namme
and extent of pollutants in the Russian North that could nltimately impact Alaska or arctic
systems in general This would involve collaboration with Russians in mapping specific
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locations of pallutants (inclading radio-unclides, heavy metals, toxic hydrocarbons, and
other potential contaminants); determining the sype and magnitnde of those preseat; and the
conditions under which they exist a3 a basis for assessing their potential to move into marine,
atmospheric or terrestrial systemx. 'Without this information, 00 well-directed research snd
moaitoring program in Alsgka or the marine enviranment can be sdequataly designed.
UAFR-Ecology ‘

PATHWAYS

‘These are four important pathways for movement of radio-nuclides to the terrestrial
system: )

No. L. The lichen - caribon - man or woif (bear and scavenges) system. o this
system atmospheric fallout of pollntants are sequested by ichens, which are prefercatially
consumed by caribou and reindser in winter and caribon and reindeer arc eaten by people
and other predators. At each trophic level concentration of poltutant in the tissues increases
dramatically. Himans are then at risk because they cat food that can be enriched in the
poliutant. '

" Biological processes such ax this not only concentrate pollowars, bat also ro-
distribute them from hot-spats through the movement of animals and direct the paliuteat to
new systems. _

Thus, animals will be the major carriec of poilutants between the main ecosystems,
dverfstoem-tecstrial and murino-terrestal.

No. 2. Transpart to terrestrial systoms foom tivers/streams and the marine sysem.
The second system concerns the likely roles of shore-birds and migratory water-fowl in
transpert of pollntaats from marine beaches, and tidal basins whewe they aggregate and fisod
: mdﬁnndvuandmumﬂu.wbmea}amlﬁdmdymmndmmhal
2nd remote sites whers the birds may release pollutants throngh defecation and death, oc they
may be taken by hunters and predators. Sea-birds that foed at sca on 8 number of trophic
' Mh.@mmwmmmmmmmdm
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droppings. WEMWWWNWWMWM
decomposition, and then as uptake by plants. Feuﬁngadvnnofodmanimlsm ,
ponmnmfecesinmoﬂueompomofmelmd-hsedmm Anothermmﬁ:rthe
mmmmkmmmmmummm&mmm
small organigms. Mmhmmmmﬁmmmﬁﬂmhmw
'Na.3 Annosphamponmm. Amaphmcbompdhmmﬁnommwndem
m@mofdrmbmalmmybemmmdmfmw dneno
localpleapmﬁn asowumdﬂolhwmgﬂ:ccmnbyldim
No.4 und-basdmpmsysuuns. Onmh&emﬂﬂalsymﬁeeﬁnof
pdhmsdepmdsonﬂ:ewuyphmab—up,m(m:)mdm-omthedmcﬂ
cmmmdﬂnmm&eymwmﬁrmh hdmundmmy
. mﬂnmmafumﬂanynh-npmdm“ponmm(s&mcﬂwm -~ thus
they remain a source of contamination for loug periods of time. Other vegetation may tam
mmmmmmamdmmmy-ﬁxmm
mmmdnnomandbmuulmg—mmdd:mmdimamofdimy
contamination for northem peoples.
In summary, biological processes influence PATHWAYS by: |
mmemmmm -
mmwmmﬂvaymmm .
Dmmmwmmmwmcfmﬂm
Mmm(asM.ﬂﬂ.mmmk)uvenubymwm
INCREASED RADIOACTIVITY IN TRE ARCTIC :
mmumummmmmmmmmmm
meofeuh!neomeanddoqinz. wmmm::ummd
thonualsymdNnﬂveAhm nns.mmnymspwpbmybem
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STATEMENT OF DR. ROBERT WHITE, INSTITUTE OF ARCTIC
BIOLOGY, UNIVERSITY OF ALASKA

Dr. WHITE. Thank you for the invitation to talk today, Senator
Murkowski. I've been working in the area of radioecology with a
close colleague and several other people for more than 20 years,
monitoring radioactive cesium in the lichen-caribou-wolf food
chains in a number of systems in Alaska. And so it’s with this per-
spective and the perspective of the land component that I'd like to
talk about a little bit.

We've used the knowledge that we've gained from these studies
to study the ecology of caribou and wolves. We've also developed
models of cesium transport which we’ve used to make assessments
on human exposure through consumption of caribou. We also as-
sisted in the training of scientists who have been more recently
working on some aspects of the Chernobyl disaster as it impacted
Norway and other countries.

Our studies also tell us that the monitoring of radioactivity in
reindeer and caribou could certainly be used as a method to scan
large areas of the land mass for possible contaminated hot spots,
and whereas particularly a large number of ground samples would
need to be counted in order to do the same integrated measure.

However, what I'd really like to mention today, besides this in-
siﬁht I have, is that first of all we have to know the amounts and
where the contamination is, for without that information no well-
directed research and monitoring program in Alaska or the marine
environment can adequately be designed. From a University of
Alaska perspective, what I see is that we’re rich in ecologists and
rich in the understanding of some components of the ecosystems
that I think that can be brought to bear on the study.

Now there are four main pathways that I feel important for the
transport of radionuclides and perhaps other pollutants to the ter-
restrial system. An example is the lichen-caribou, man or wolf,
bear or scavenger system that has been intensively studied and
gives us a few important quantitative measures of the rates of
transport and turnover in such a system. In the system atmos-
pheric fallout of pollutants are sequestered by lichens. The lichens
are preferentially consumed by caribou and reindeer, in winter, and
the caribou and reindeer are eaten by people and other predators.
At each trophic level, contamination or pollutants in the tissues in-
creases very dramatically, something like two to ten-fold, depend-
ing on the pollutant, as you move up the trophic system. Humans
then are at risk because they eat food that can be enriched in the
pollutant.

I would maintain that biological processes such as this not only
concentrate pollutants but also distribute them from hot spots to
other areas through the movement of animals and particularly mi-
gratory species, and they direct pollutants therefore to new sys-
tems, as animals maybe a major carrier of pollutants between the
main ecosystems, between river, stream and terrestrial systems,
and between the marine and terrestrial systems. In this respect,
likely rolls of shore birds and migratory water fowl in transport of
pollutants from marine beaches, tidal basins where they aggregate
and feed, and from river and stream estuaries where eggs are laid
and young grow to maturity, then migrate to close-by areas, local
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areas, and to remote sites where the birds may release the pollut-
ants through defecation, death, or they may be taken by hunters
and other predators and redistributed. Sea birds that feed on the
sea on a number of trophic levels in the marine system frequently
nest on cliffs that accumulate large amounts of bird droppings. Pol-
lutants in the bird droppings may enter the land system through
seepage and decomposition and then they’re taken up by plants.
Feeding activities of other animals move the pollutants in feces and
into other components of the land-based system.

Another route for the movement of two terrestrial system in ani-
mals are the small and large animals that feed on inter-tidal plants
and small organisms. These animals move pollutants from the
inter-tidal area to the local land-based systems.

With respect to atmospheric pollutants, atmospheric-borne pol-
lutants fall out over wide areas through movements of air masses,
but they also may be concentrated to form hot spots due to local
precipitation such as occurred following the Chernobyl disaster.
Once in the terrestrial system, the effect of pollutants depend on
the way they’re taken up and stored by plants and the rate of turn-
over of the chemical component, and the extent that they are then
used as a food resource for animals. Lichens and many mushrooms
preferentially take up and store some specific pollutants, and in
this case an example is radioactive cesium. Thus they remain a
source of contamination for long periods of time. In Alaska, the
level of pollution in lichens and mushrooms is virtually identical,
and which is a new finding and rather exciting biologically. Other
vegetation may turn over pollutants quickly and therefore they are
a very quick source of pollution; they are only seen briefly. Com-
pare, for instance, mushrooms being harvested by people and ber-
ries being harvested by people. Mushrooms, a long-term level, and
berries being there, being polluted for a rather short period of time.

In summary, biological processes influence pathways by accel-
erating movement, by concentrating pollutants and redistributing
the pollutants locally and worldwide by migratory movements. In
the Arctic, subsistence hunting and fishing is at the very core of
the social systems of Native Alaskans; thus in many areas people
may be almost completely dependent upon fish, birds and marine
and terrestrial mammals for meat and plant products harvested,
and also other plant products harvested such as berries, mush-
rooms and green tissues provide essential nutrients including vita-
mins, essential amino acids and essential fatty acids. Therefore,
human social systems in the Arctic are particularly vulnerable to
impact by pollutants.

We're limited in our knowledge of predicting what all of these
impacts are going to be because the elemental kinetics in biological
systems in the Arctic are not well known. We predict that they
would be slower than in lower latitudes and therefore higher con-
centrations may be found in various levels of the trophic systems.
Radionuclides may be maintained in biological circulation longer in
the Arctic than elsewhere as well.

With respect to your questions on what kind of monitoring is
going on and should be done, we don’t know exactly how much
monitoring is occurring, but it probably does not address the imme-
diate concern for the Arctic.
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Is more scientific research needed? Well, with the exception of
the lichen herbivore predator food chain radioecology studies in the
Arctic, and we know something about them, there’s been very little
radioecology studies conducted in the Arctic for the last 20 years.
Little is known of the possible pathways within the Arctic eco-
system for the important radionuclides; therefore, essentially noth-
?gd concerning kinetics related to these pathways have been identi-

ed.

We see these kinds of studies important to us and we see a role
for the University systems and academia in these kinds of studies.
Thank you very much.

Senator MURKOWSKI. Thank you very much, doctor. -

Dr. Odd Rogne, International Arctic Science Committee, Oslo,
Norway.

[The prepared statement of Dr. Rogne follows:]
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15 August, 1992
506/92/OR/341 (final revision)

RADICACTIVE AND OTHER ENVIRONMENTAL THREATS TO THE UNITED STATES
AND THE ARCTIC RESULTING FROM PAST SOVIET ACTIVITIES.

Summary of a testimony given by Odd Rogne, the Executive Secretary of IASC,
The International Arctic Science Committee, at an open hearing organized by the
United States Senate, Select Committee on Intelligence in Fairbanks, Alaska on
15 August, 1992.

Let me first congratulate the US Senate, Select Committee on Intelligence on taking a serious interest
in the arctic environment, and on calling this very timely hearing. In the invitation to this hearing 1
was asked to submit new information on the subject. As it is hard to tell what you already know, I
have prepared an introduction in which I briefly will introduce some major events that - in my mind -
call for some action. In addition I have prepared an appendix that is a short summary of information
in various reports and other sources available to me. I am pleased to note that Mr. Gates mentioned
half of my items and only two not being in my list.

1.° New Information - Causes for Concern.

Some 30 nuclear dumpings or accidents are noted when reviewing a series of reports and sources,
see details in the Appendix. Verifying this list is impossible till the Russian files are made open,
or documented in other ways. Another aspect is that the list is growing each month, and even this
long list may only represent the tip of the iceberg.

However, there is sufficient alleged information that causes a strong concern and calls for
immediate attention.

Let me give you a few examples representing different categories of problems: -

LI ¥4 .sub'mqrjne and 3 icebreaker reactors were dumped in the waters off Novaya Zemlya. Some
17,000 containers of liquid and solid nuclear waste dumped in the same coastal waters.

" Bilatéral Norwegian-Russian meetings indicate that this information is close to the truth, and is
the task of a bilateral field investigation that started a few days ago. Norwegian authorities have
also indicated that they may contribute to a clean-up action of this nuclear waste.

e The Mayak Plants: probably the worst contaminated nuclear area in the world, and it drains into
the Arctic. It is estimated to be "100 times worse than Chernobyl”. Major accidents have
occurred at Kystym and Karachy with "death clouds" affecting 10,000 and 430,000 people
respectively.

An illustration of the situation is that you get a deadly radioactive dose in just one hour if you are
on the shore of Lake Karachy without any protection.
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In addition to being a potential threat to the arctic environment, the real challenge of the Mayak
Plant is to organize an enormous clean up action that calls for a major international effort. How
to do that is a political question.

About 80 nuclear submarines of the Northern Fleet should be di.cpo.n:a’I of during this decade, i.e.
about 150 nuclear reactors, and presently representing a hazard to the arctic envionmrnt. Russia
lacks proper nuclear storage and other resources to do it safely.

This problem represents a major challenge both as to costs and safety, and there are few countries
that can contribute to the solution.

Nuclear testing to start at Novaya Zemlya in October this year.

This decision is depending on US stopping their nuclear testing. I have noted that US Senate
recently has voted positively on this issue, and I really hope that this will be the final outcome.
The fragile arctic environment has been exposed to sufficient radio nuclides already.

Industrial emissions.

Another type of threat to the arctic environment is industrial emissions both within the Arctic and
transported to the Arctic by air masses or in other ways. This is an ongoing process and alarming
values of heavy metals, PCB and other pesticides have been measured.

Some emissions in the arctic part of Russia:

- 716,000 tons of various toxic emissions in the Kola area

- 2.6 million tons at Norilsk

Although this contamination has the worst effects within the regions mentioned such as growing
industrial deserts, severe health damage etc., toxic clouds are drifting to most of the Arctic. An
illustration again: A report claims that in Norilsk children have to stay indoors 90 days a year
because of this pollution.

1 refer you to Appendix I for further details and other examples.
Monitoring Programs.
Ongoing Monitoring.

There is a modest network of sampling stations in the Arctic as to radio nuclides transported by
air, supplemented by airborne programs.

My main concern is that there is no regular monitoring of the arctic marine environment,
although some sampling has occurred in the Arctic Ocean and adjacent seas but more on an ad
hoc basis. :

For details see:  Report on Radioactivity in the Arctic Region, prepared by Q. Paakkola, in
The State of the Arctic Environment Reports, Rovaniemi 1991.

67-444 0 - 93 - 8
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2.2 AMAP - The Arctic Monitoring and Assessment Progamme.

" ‘This is a govemmental cooperative programme between the arctic nations under the Arctic
Environmental Protection Strategy (the Finnish Initiative).
Planning has started and plans for a comprehensive monitoring program for the arctic
environment are expected to be ready at the end of this year.

Most of the activity will comprise a coordination of ongoing monitoring, although there are gaps
that have to be filled. Monitoring of radio nuclides will be included but details are not yet known.
An active participation by the US in AMAP is undoubtedly one important step to be taken.

3. Future Needs.

The first steps to be taken do not require any new basic science initiatives. However, experts and
scientists would have to be involved in such actions as for instance:

«  Documentation of information on nuclear waste dumping etc. representing serious threats to the
arctic environment, and assessment of risks.

As mentioned earlier the bilateral Norwegian-Russian investigations will be made available in the
form of a preliminary report to the meeting in November this year of the London Commission.
Norwegian environmental authorities will also share this information bilaterally with interested
countries.

«  Adequate monitoring, establishing a network of monitoring stations for the marine environment
is peeded. No further comments should be needed.

*  Accumulation of radio nuclides, heavy metals etc. in marine and terrestrial ecosystems:
Some investigations and studies of effects have been carried out, but they are far from sufficient
to give a complete picture of all the Arctic.

*  Another type of initiative that should be mentioned is the proposal to NACC (North Atlantic
Cooperative Council, a joint NATO and earlier Warsaw Pact members' forum) for a study on safe
scrapping of nuclear submarines and handling of nuclear waste. The intention is that the study
should constitute the basis for working out international guidelines, which do not exist. A whole-
hearted participation by USA in this effort would be most valuable.

4. The Role of IASC.

IASC - The International Arctic Science Committee - is a non-governmental scientific
organization established to encourage and facilitate international consultation and cooperation in .
arctic research. The strength of IASC is that it embraces all fields of arctic science, covers all the
Arctic and promotes a circumarctic approach. All arctic countries are members as well as six
other countries having a major research activity in the Arctic. IASC is well suited to take
interdisciplinary science initiatives.
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IASC has several programs underway of importance to the arctic environment, one of which is
the Intemational Arctic Global Change Programme.

As for the alleged nuclear threat to the arctic environment, there seems 10 be a need for a clari-
fication as to what will be done bilaterally, what will be covered by special programs such as
AMAP and other specialized organizations (10C, SCOR).

The IASC Executive will discuss this question in early November and monitor the development
till then. If there is a need for an international science based initiative that best can be met by
1ASC, we are most willing to do so.

Conveying of Regrets.

I have been asked by two other persons being invited to this hearing to convey their regrets for
being unable to attend: ’

Academician Igor S. Gramberg of St. Petersburg, Russia said that he stwongly supported your
effort, and that he would offer one of his institute's ships for an environmental cruise to the high
Arctic. An invitation for international participation will be distributed through IASC.

Mr. Lars-Otto Reiersen, the Executive Secretary of AMAP, mentioned that US interest both in
radio nuclides and other pollutants that can seriously harm the arctic environment is most
welcomed.
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Radioactive Pollution of the Barents and Kara Seas.

The information contained in this list has not been verified by me. It is a simple list of information
collected without any effort to sort or organize it in any way. If a report or other source includes
information that can add to the reliability, a short remark is added.

The intention is not to give a full overview or scrutinize the subject as such. It is made for my own
use at a public hearing. However, it is beyond doubt in my mind that some of these wastes and
potential accidents represent a danger to the health of the people living close to the sites and to the .
environment both close to the sites and where a major radionuclide pollution can be transported by sea
_currents and otherwise. As such it is an environmental problem of concem to several arctic states.

Russian environmental authorities scem to have taken this problem seriously, and of course it is an
environmental threat primarily of concern to Russian people and environments. However, the
magnitude of the problem and resources needed to solve it call for bilateral and intemational
cooperation both in sci technology, itoring and financial :

Py

1. The Barents Sea - Biological Resources and Human Impact,

A map published in 1991 by Norsk Polarinstitutt in cooperation with a Russian and a Polish
institute. The nuclear problem is put in a broader context on this map, which gives only general
information. Russian scientists had rather detailed information in 1990 and were strongly
concemed, but verifying it to a degree necessary for a responsible research institute was impossible
at that time. The published and non-published information was handed over to the environmental
authorities in Norway and has led to Norwegian- Russian cooperation ( see below ).

Envi I non-g umental organizations b gaged in this field and have produced a
lot of information, often in cooperation with Russian environmentalists and with specific
information from Russian officials in addition.

2. The Expert Group to Investigate Asserted Dumping of Nuclear Wastes in the Barents and Kara
Seas,

Norwegian environmental authorities brought up this question bilaterally with Russian authorities
based on information from 1) and other sources, and they agreed to start joint investigations in
connection with the assertions concerming dumping, or in other words : both Norwegian and
Russian authorities had sufficient information to be really concemed. It was also agreed that
Norway should prepare a proposal for a joint programme of investigations.

An expert group was tasked to make this proposal. Their report contains a summary of available
information ( 1991 ) and a proposal for a joint programme . The activities suggested were :

o Meetings and visits in order to obtain information and facts about the handling, storage and
discharge/ dumping of radioactive material in northem areas.

e Mapping of radioactive pollution by means of field work in northem marine areas, in order to
determine whether some of this pollution originates from dumped nuclear wastes.
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o Possible localization of dumped nuclear wastes, and investigations to determine if leakage is
taking place from the dumped material to the marine environment.

o Undertaking an impact analysis to determine the effects on human beings and the environment of
pollution from different sources.

¢ Informing the public about the results of the investigations.

The report gives further details and can be useful studying.
The programme will be carried out in 1992 and 1993.

Later reports from bilateral meetings give details on field investigations, methods to be used etc.
Field work to start 14 August 1992.

3. Asserted Information on Nuclear Wastes,

Please note that some of the listed information overlaps: This is due 10 the fact that the list is based on
various repors and sources.

* 12 submarine nuclear reactors and three icebreaker reactors have been dumped in the waters off

Novaya Zemlya

* -One whole submarine - the K-27 - powered by a liquid-metal cooled reactor, was dumped in the
Stepovov Gulf after an accident in May 1968. Its two fueled nucl were dumped in the
same location off the southem island in 1982.

o Eight reactors, three of which still contain their nuclear fuel, were dumped with sections of faur

accident-damaged nuclear submarines in waters just off the K-27. The submarine sections from the
K-11, K-3 Leninski Komsomal, K- 19 Hiroshima, and one unknown - were reportedly dumped
during the years 1964-65.

» Three damaged reactors from the icebreaker “Lenin” are dumped at sea close to Novaya Zemlya.

o Over 17.000 containers of liquid and solid radioactive waste were dumped.

* Novaya Zemlya ( Russian Arctic island ) is now the only nuclear test site in Russia, and has
proven 10 be one of the largest nuclear dumping grounds ( Alexander Yemelanenkov, Russian
chairman of the anti-testing association "Towards Novaya Zemlya", and also by Andrei Zolotkov.
a nuclear engineer aboard the “Imandra”, a nuclear refueling ship for icebreakers in Murmansk).

o Novaya Zemlya Trench : 1450 containers. Barge with a damaged reactor ( activity: 170.000 Ci)
Barge with liquid radioactive wastes.

e Neypokoyev Gulf ( Novaya Zemlya ): Solid radioactive wastes ( activity : 3.400 Ci ).

o -Sivolky Gulf ( Novaya Zemlya ) : 4750 containers. The barge "Bauman”. The central section of the

. . icebreaker "Lenin” and-screen assembly and three damaged reactors.

* Oga Gulf ( Novaya Zemlya) : 850 containers.

o Stepovov Gulf ( Novaya Zemlya ) : 1850 containers and a damaged nuclear submarine with two
fueled nuclear reactors. The submarine is reportedly the K-27 which had a liquid metal accident on
24 May 1968, the reactors were dumped in 1982

* Abrosimov Gulf ( Novaya Zemlya ) : 550 containers. Sections of four accident-damaged nuclear
submarines with a total of eight reactors, three of which still contain nuclear fuel. Sections of
submarines K-11, K-19 Hiroshima, K-3 Leninski Komsomol, and another unknown, that were
dumped in 1964-65. The K-19 had a severe accident in the North Atlantic in 1961.

¢ Blagopoluchiye Gulf ( Novaya Zemlya ) : 650 containers,
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Techenniya Gulf ( Novaya.Zemlya ) : Accident-damaged nuclear reactor without their nuclear fuel’
( Activity: 1.850 Ci ). Open sea ( two different sites ) : 400 and 250 containers respectively.
Unnamed location on southern end of Novaya Zemlya : presumed location of regional radioactive
waste storage.

Sites of Nuclear Explosions on Novaya Zemlya :

- Sykhoy Nos Cape : The area where the biggest atmosphcnc nuclear explosions took place.

- Matochin Char : This is where the last test took place.

- Black Inlet : Area of the first underwater, above water, and under-seabed nuclear tests on
Novaya Zemlya. Area where the vessel "Kit" was located and presumed location of the
sunken submarine "Komsomolets”

- South-west sector of Novaya Zemlya : The presumed area for the development of a long-
range program of nuclear testing.  ( See : map of Novaya Zemlya by Greenpeace )

Dumping of lowgrade liquid nuclear waste continues in the Barents Sea ( July 1992 ). Less
dangerous, but should have been dumped in deaper waters ( 3-500 Ci )
Dumping of solid wastes continued till 1990. In that year 219 cubic metres solid nuclear wastes
were dumped, and 6000 cubic metres liquid wastes ( V. Perovsky, Director of the Institute of
Energy Technology, St. Petersburg ) .
Russia needs storing fascilities for 75.000 cubic metres of nuclear wastes, mcludxng many of the
270 reactors on board nuclear vessels ( Perovsky)
Every year 1100 cubic metres of solid nuclear waste is being produced in the Kola area, and about
6.500 cubic metres of liquid wastes. Only 5-6 % is high grade. The nuclear plant Poljamy Zori is
the biggest producer of wastes, followed by the naval yards in Poljamy and Severodvinsk
(Perovsky ).
Producers of nuclear wastes on the Kola Peninsula ( Perovsky ):
- 4 operative reactors in power plants
- 7 nuclear icebreakers
- § nuclear support vessels

- “Lenin”, the first nuclear icebreaker, no longer operative,and lhe rcactors are still on board
representing medium active nuclear waste
-170 nuclear submarines, of which 80 are modem
- 2 nuclear cruisers '

- Large quantities of accumulated nuclear wastes are stored on board vessels harboured in
Murmansk. There is no permanent storage for nuclear wastes.
Nucledr submarine "Komsomolets” caught fire and sank April 7. 1989, 193 kilometers soumwest
of Bear Island ( Norwegian Arctic ), 42 of its 69 crewmen were killed in the accident.
Measurements in 1991 showed barely measureable traces of radioactive cesium from its re:u:lors
Norwegians will take regular samples in the area
The Soviet Union dumped radioactive waste in the Kara Sea during summer 1991 ( A.
Mikhailov top nuclear safety official, Murmansk )
Russia must scrap 10 nuclear submarines by 1996, but lack resources to do it ( Vlce Admiral
0.Yerofayev, commander of the Northem Fleet)
About 50 nuclear submarines should be decommissioned between now and the end of the decade
( Russiap manager of the submarine building yard at Sverodvinsk, the largesx in the world )
US Navy operates 120 nuclear submarines and 15 nuclear surface ships
CIS Navy - the Northem Fleet- continues dumping of liquid fiuclear waste at sea ( June 1992). The
vessel "Amor” is being used ( A. Kiss, Chairman of the Murmansk Environmental Commitiee)
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Some 80 submarines are awaiting disposal, and another 80 nuclear submarines are likely to be
retired in the next few years, ing some 300 submarine nuclear reactors will have to be
disposed of ( Greenpeace )

C1S admirals seeks US support to destroy 79 nuclear submarines. Most of the submarines are
anchored at sea - a situation that could lead to corrosion and pipe breaks in the system that cool the
ships™nuclear reactors ( Admiral Mahonin, in WSJ 3/27/92)

Since 1957 about 120 atomic bombs are detonated on Novaya Zemlya., 86 bombs in the
atmosphere, 3 under water in the Barents Sea, $ in the air over the Barents Sea and the rest
underground on Novaya Zemlya. Detonations of nuclear bombs will be resumed in October 1992
if USA continues their nuclear testing in the Nevada Desert. Novaya Zemlya is now the only
nuclear testing ground in CIS after the closure of Semipalatinsk, which was closed due to strong
protests from local residents ( Bellona information )

USSR has detonated 115 "civilian” nuclear bombs in connection with geological activities. In 1972
and in 1984 two bombs were detonated in a mine in Kola to increase the production of ore
(Bellona)

USSR exploded approximately 130 "p ful” nuclear d ions to build dams, mines, and
underground storage of toxic wastes ( A. Yablokov, Environmental Advisor to Yeltsin )

Nuclear bombs have been used to destroy toxic wastes on Novaya Zemlya.and is now being
adventised by a Russian company as an efficient way of disposing of extremely toxic wastes

( Bellona )

The power plant at Poljamy Zory with its 4 reactors is one of the most dangerous plants in the
world. During 1987-91 they had 8 minor accidents and one of them leaked an unknown quantity of
nuclear pollution ( Bellona)

Nuclear wastes from hospiltals and industry is being stored at the Ura lake wrapped in plastic and
put into concrete containers of bad quality (Bellona / enviromentalist Lena Vasiljeva, Murmansk)
Murmansk Shipping Company have 6 nuclear icebreakers and one container ship based in
Mumansk. Nuclear wastes are being stored on 5 vessels for 1-3 years before the wastes are sent to
Tsjelabinsk in Siberia. Security routines are severely criticized. ( Bellona)

The Mayak plants are the military and industrial nuclear works in Siberia some 50 miles north of
Tsjeliabinsk, and the nucleus of Soviet nuclear production since 1948. * Mayak represents a
problem 100 times that of the Tsjemobyl " ( A. Penyagin, chairman of the committe for nuclear

" ecology of the Supreme Soviet ) . Nuclear wastes were dumped into the river Techa which is
running north and flows into arctic waters. In Metlymo, a small town down the river, the
population was not informed and used the containated water till the whole town was evacuated in
1958. Then the small lake Karachay was used for dumping of neuclear wastes. This lake is the
most contaminated place on earth, one hour at the shores of it represents a deadly dose of nuclear
radiation. Two major accidents in the area : that of Kysthym in 1957 releasing nuclear material of
2.1 mill. curie and forming a radioaktive cloud drifting some 300 km to the northeast. About
10.000 people were evacuated ( too few and too late ), all vegetation killed within an area of §
square kilometers, compared to Tsjemobyl more than 100 times of cecium 137 and 500 times more
of strontium 90 were released. The other accident occured in 1967 as a radioactive dust drift from
the lake Karachy, area affected similiar to that of Kysthym and about 430 000 people were
affected. About S mill. curie were released ( Bellona )
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4 Informati het industrial emissi

Emissions from other industrial activities may represent a bigger threat to the arctic environment as a
whole than that listed under nuclear wastes, although the latter is a matter of serious concem.
Information on industrial emissions form the former Soviet Arctic is still not very spesific,but the
following may represent a start and is sufficient for 2 serious concem :

e Annually 716.000 tons of toxi¢ emissions are released into the air on the Kola Peninsula leading
to deforestation spreading by one kilometer each year. Vegetation in neighbouring states are
already affected and will be increasingly so.

¢ Emissions by area ( all on the Kola peninsula only ):

- Nikel : 280.000 tons of SO2, nickel, heavy metals and dust,liquid wastes into a lake that is,
leaking into arctic waters,

- Apatity/Kirovsk: 62.000 tons of SO2, wastes stored on land

- Murmansk : 65.000 tons of SO2 and dust, several leakages to the sea

- Monchegorsk : 240.000 tons of SO2, heavy metals discharged into a lake™

- Olenogorsk : 20.000 tons of SO2, 11 mill. tons of waste to be disposed of every year

- Kovdor : 16.000 tons of SO2. 1 mill. tons of other wastes

- Kandalaksja : 26.000 tons of SO2, obsolete technology

* Norilsk, east to the river Jenisej in Siberia, is a major mining and industrial city and a heavy
polluter of the Arctic:

- 2,4 mill. tons of SO2 released every year and the toxic clouds are drifting to most of the Arctic
- About 250.000 tons of metals are released every year
- 90 days a year the air is so toxic that the children has to be kept indoors, severe health damages

are reported
- trees and vegetaion killed by SO2 and heavy metal in an enormous area that is increasing
annually ( mostly from Bellona information )

5. The Arctic Environment - Selected References,

1n addition to the rather spesific information given above, you may wish to get an overview of the
arctic environment in general. The following publications may serve that purpose :

"o The State of the Arctic Environment Reports
’ Rovaniemi 1991, 405 p.

This volume presents six spesific state of the environment reports:

- Acidification in the Arctic Countries

- Heavy Metals

- Underwater Noise

- Oil Pollution

- Organochlorines

- Radioactivity in the Arctic Region

This is probably the most authoritative and comprehensive overview of the state of the arctic
environment.

¢ . Jaworowski, Zbigniew
Pollution of the Norwegian Arctic : A Review
Oslo 1989, 93 p. e
Although some attention is given to the Norwegian Arctic, the author reports on all the Arctic.
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STA.TEMENT OF DR. ODD ROGNE, EXECUTIVE SECRETARY,
lNTERNATIONAL ARCTIC SCIENCE COMMITTEE, OSLO, NOR-
WAY

Dr. ROGNE. Thank you, Senator. Do you hear me? Good. Let me
{lirst congratulate the U.S. Senate Select Committee on Intel-

gence.

Senator MURKOWSKI. I think you better speak a little closer into
the microphone.

Dr. RoGNE. All right. It’s better now? Okay. Let me first con-
gratulate the U.S. Senate Select Committee on Intelligence in tak-
ing a serious interest in the Arctic environment, and on calling this
very timely hearing. In the invitation I was asked to submit new
information on the subject. As it is hard to tell what you already
knew, I have prepared an introduction and I have prepared an ap-
pendix. And in the appendix you will find a summary of all infor-
mation I have had from various reports and sources. And after
hearing this hearmg this morning, I'm also pleased to note that
Mr. Gates mentioned half of my attempts and only two not being
in there.

First, new information and some causes for concern. You will
find in the appendix that about 30 nuclear dumpings and accidents
are noted when I, e reviewed a series of reports and sources. Veri-
fying this is impossible till we get the Russian files opened. And
I think that is extremely important. From the Norwegian side, we
have done what we possibly can do, but a mouse cannot scare an
elephant. So we had to go on field trips to find out reality.

However, the matenal we have at hand is sufficient alleged in-
formation that causes a strong concern and calls for 1mmed1ate at-
tention.

Let me give you a few examples representing different categories
of problems. You have mentioned earlier that 12 submarines and
three icebreaker reactors which were dumped in the waters off
Novaya Zemlya. Also some 17,000 containers of liquid and solid nu-
clear waste dumf)ed in the same coastal waters.

Bilateral Russxan-Norweglan meetings indicate that this infor-
mation is closé to the truth, and is now the task of bilateral field
investigation/and bilateral cooperatlon and you have also heard
mention shortly that there’s a cruise started two days ago. I would
not bé so worned about these as also the Norwegian authorities
have indicated that I will be willing to contribute a cleanup action.

My second example is the Mayak plants, probably the worst con-
taminated nuclear area in the world. And the area drains into the
Arctic. In some reports you will see that this problem is 100 times
worse then Chernobyl. Of course, that is a rough estimate. How-
ever, as reported just a few minutes ago, some major accidents
have occurred at Kyshtym and at Karachev with death clouds af-
fecting 10,000 people and 430,000 people respectively. An illustra-
tion of a situation at the Lake at Karachev is that you can be at
the shore for about one hour till you get a deadly dose.

In addition to being a potential to the Arctic environment, the
real challenge is to organize an enormous cleanup action, and it
calls for international effort. How to do it is a political question in
the scientific world. So, it’s your turn, not mine. :



230

Let me take another example. About 80 nuclear submarines of
the Northern Fleet should be disposed of during this decade, and
that is about 150 nuclear reactors. And presently representing a
hazard to the Arctic environment. Russia lacks proper nuclear stor-
age and the resources to do it safely. This problem represents a
major challenge both as to costs and to safety, and there are few
countries that can contribute to the solution.

The next item, which might be a good one, but worse at the start,
nuclear testing to start at Novaya Zemlya in October this year.
This decision is depending on U.S. stopping their nuclear testing.
And I've noted that the U.S. Senate recently has voted positively
on this issue, and I really hope that that also will be the final out-
come. The fragile Arctic environment has been exposed to sufficient
radionuclides already. .

I also want to take just one item outside this radionuclear feat,
namely industrial emissions. This is a different type of threat but
it is a known threat. It is a thing going on all the time, both by
industrial emissions within the Arctic and those being transported
to the Arctic. And in some places there have come forward some
alarming levels of heavy metals, PCB and other pesticides.

If 1 should give just some figures for emissions in the Arctic part
of Russia, there is in the Kola area about 716,000 tons of various
toxic emissions every year. In the Norilsk area 2.6 million tons of
the same stuff. Of course, this contamination has the worst effects
within the region locally, with also growing industrial deserts, in
the Kola area about one kilometer each year, causing severe health
damages, toxic clouds are however drifting all over the Arctic.

Just to give an illustration, in Norilsk they report claims that the
children in the town have to stay in house 90 days a year because
of the local contamination.

The second question pu “e, also about monitoring programs.
As to ongoing monitoring ,._ug- -8, there is a model network of
sampling stations in the Arctic as to radionuclides transported by
air, and of course supplemented by airborne programs. My major
concern, however, is tﬁe marine environment. there is no regular
monitoring program going on on a circum-Arctic basis, although
some samplings have occurred in the Arctic Ocean and adjacent
seas on more or less an ad hoc basis.

You will also have in the written statement a reference to a re-
view of this question, given in The State of the Arctic Environment
Reports, Paris and Rovaniemi. .

The next one I would like to mention is AMAP, as mentioned
earlier. I will not repeat what has already been said. Planning on
this program has started, and radionuclides will be included. But
the plans will be finished at the end of this year, so it’s too early
to give further details. However, I would strongly encourage the
United States not to stand in the doorway as to AMAP but come
in and join the others with full participation. You should be a lead
country, not a slightly interested country.

I also was asked about future needs. And of course, this question
had been answered by several at the table already. Documentation
of information; we’ll not go into that except for mentioning these
bilateral Norwegian-Russia field investigations. I've had a possibil-
ity to read all the reports and seen all the planning documents.
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And I think others could benefit from what already have,beemm
and also share other experiences. The results gom/tlﬁ Norwegian-
Russian investigations will be made available in the preliminary
report to the meeting in November this year in the London Com-
mission. Norwegian environmental authorities will also share this
information bilaterally with interested countries.

Then follows, of course, the need for adequate monitoring, talk-
ing about AMAP, and no further comment is needed.

As to accumulation of radionuclides in heavy metals in marine
and terrestrial ecosystems, reports have been given already here.
And we could conclude that the studies of effects have been carried
out but are very few and not at all sufficient to give a complete pic-
ture of all the Arctic. ‘

I would, however, like to mention quite another type of initiative.
You should know that there is a proposal to NACC, the North At-
lantic Cooperative Council, a joint NATO and earlier Warsaw Pact
‘members’ forum, for a study on safe scrapping of nuclear sub-
‘marines and handling of nuclear waste. The intention is that the
study should constitute the basis for working out international
guidelines, as to scrapping nuclear submarines, such guidelines do
not exist. A wholehearted participation by U.S.A. in this effort
would be most valuable. And I'll refer you back to what was said
about Russian submarines-need to be scrapped. :

I should also add a few words about the role of IASC, the organi- -
zation I presently represent. The International Arctic Science Com-
mittee is a non-govérnmental scientific organization established to
encourage and.facilitate international consultation and cooperation
in the Arctic. The strength of IASC is that it embraces all fields
of Arctic science, covers all the Arctic and promotes a circum-Arctic
approach. All Arctic countries are members as well as six other
countries having a major research activity in the Arctic. IASC will

_be well suited to take interdisciplinary scientific initiatives. IASC
has several programs underway of importance to the Arctic envi-
ronment, one of which is the International Arctic Global Change
Program.

As for alleged nuclear threat to the Arctic environment, there
seems to be a need for a clarification as to what will be done bilat-
erally, what will be covered by special programs such as AMAP,
and other specialized organizations like IOC or SCAR.

The IASC Executive will discuss this question in early November
and monitor the development till then. If there is a need for an
international science-based initiate that best can be met by IASC,
they are most willing to do so.

I have also been asked to convey some regrets. Academician Igor
S. Gramberg of St. Petersburg, Russia told me that he strongly
supported your effort, and he would offer one of this institute’s
ships for an environmental cruise to the high Arctic. An invitation
for international participation will be distributed through IASC.

Also, the Executive Secretary of AMAP sends his best regards,
and mentioned that a strong U.S. interest both in radionuclides
and other pollutants that can seriously harm the Arctic environ-
mental are very welcome. Thank you.

Senator MURKOWSKI. Thank you very much, Dr. Rogne.
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Our next member of the panel is Dr. Glenn Shaw, the Geo-
physicgl Institute of the University of Alaska. Please, Dr. Shaw,
proceed.

[The prepared statment of Dr. Shaw follows:]
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Transport of Radioactive Material to Alaska

Testimony to U. S. Senate Select Committee on Intelligence

ABSTRACT

INTRODUCTION

In this testimony I would like to point out that the Arctic is like s stagnant pond. In the winter, the
whole of the arctic atmosphere, an airmass roughly the size of the continent of Africa, becomes
mwmmmnmmmmummwﬁr jon builds up
because of the lack of an outlet. This is a potentially threatening situation if contaminants are

In my opini Smummamdmmmmmm
former Soviet Union, it is critical to implement an early waming network of stations across the
Arctic. Such a network would provide waming for episodic releases of radioactive material and, of
course, would have to be an intemnational project, involving natioas of the circumpolar region.

SOME COMMENTS ABOUT ARCTIC HAZE POLLUTION

Scientists in Canada, the United ‘States and Scandinavia in the last few years have been
WMWMMMdeM%I:MwNm
suspended throughout the arctic This so-called Arctic phenomenon was
discovered independently in Alaska and twenty years ago.

Though arctic air pollution has been under intensive scientific investigation (there have been several
books published on the subject and more than 700 scieatific articles), there still are  maj
unanswered that relate to contamination of wide areas of the Arctic by possi

Of particular concem is the large uncertainty about the pathways and fase of poilution

released or injected into the arctic atmosphere. We know that material released into the arctic
atmosphere has a long life and therefore travels for great distances. What isn’t known, is the extent
2nd location of the geographical regions where the material falls out of the atmosphere and enters
the ical system. This is to be in sources near.seas entering the Arctic, where
sources of moisture form clouds which remove the material. There is the possibility, therefore, of
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mﬁm Since answers to such questions are so critical when we speak of possible
ioactive contamination, a strategy must be developed to involve excellent multidisci linary
scientific research, in addition to mere monitoring. The problem must involve the major scientific
apparatus of states.

ACCIDENTAL RELEASES OF RADIOACTIVE MATERIAL FROM THE FORMER SOVIET
UNION

As this hearing unfolds, a large and varied number of examples of accidental contamination of the
arctic environment will be brought to light. I will use the story of Chemoby! to illustrate that it is
by no means an academnic issue to speak of a rapid and unexpected contamination of the Arctic. As
it happened, the weather patterns were anomalous during late April and early May when the plume
spread out. The radioactive cloud traveled along the north Pacific, thus sparing the Arctic from
receiving what otherwise might have been a catastrophic event.

When the 1000-megawatt nuclear power plant at Chernobyl vi 80 miles North of Kiev in the
Ukraine, lost coolant to the reactor’s core in April, 1986, the fission continued within the nuclear
fuel rods; without water to cool them off, heat.built up rapidly. As the temperature rose, the
remaining water turned to steam and gases which exploded, shattering the building, igniting the
graphite and blowing out the core. The radioactive material injected into the atmosphere split into
two tip'aerhs. one passing over and affecting Scandinavia, the other traveling across southern Siberia
and the north Pacific.

Strong storm systems near the Aleutian Islands helped scrub the radioactivity out of the
atmosphere, resulting in only modest amounts of debris falling out on western North America,
including Alaska. Figure 1'shows the rise, then decline of radioactive material measured by the
University of Alaska after the Chernobyl explosion.
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" Figure 1. Time profiles of the Iodine 131 concentrations at Fairbanks.
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A FORTUNATE SITUATION FOR ALASKA DURING THE CHERNOBYL EMERGENCY

Arctic Haze builds up to maximum strength in winter. The affected zone lies mainly within the
boundaries of the meteorological features of the Arctic Front, shown in Figure 2.

Figure 2. The Arctic Front boundary in winter. The region within the front is strongly polluzed in
winter from industrial sources in Eurasia.
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The extensive pollution building up throughout the arctic atmosphere is caused by the lowered rates
of atmospheric cleansing. In a way, the arctic atmosphere is like a stagnant pond of water,
possessing very little turbulence. There are also lowered rates of removal by precipitation and
clouds, both of which are sparse in the Arctic. This science concept is illustrated in the cartoon in

Figure 3.

ARCTIC HAZE NORMAL MID LATITUDE
AIR POLLUTION

slow drizzie in large input

=

]
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pollution
level
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A

output tap tap opened wide
neerly closed off

Figure 3. Ilhn'a:;n of how pollution builds up in the Arctic because the “ousput tap” is nearly
closed off.

Research programs conducted by our university and other organizations over the last twenty years

" have identified chemical fingerprints of specific poilution sources in the former Soviet Union. For
e le, fames from the large copper-nickel mining and smelting complex at Norilsk on the
Ta; Peninsula (the satellite photo in the figure) have been detected at Barrow.
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Figure d. Satellite photo showing plumes from the smelting complex ai Norilsk in Siberia.
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Since the weather pattems were anomalous in April, 1986, rather small quantities of fallout
_ occurred in the Arctic Basin. It is quite common to have “injection pathways” of pollutants
_melingﬁmnﬂnemnlmdmu&'mofﬂwUSSRinm Arctic during this time of year
when Arctic Haze is st its maximam. We have been measuring the Arctic Haze at Poker Flat
Research Range near Fairbanks for many years. Note in the figure, showing data from the
University of Alaska’s measuring sysiem, that the concentration is maximum in April-May.
Pekar Plats Data )

L g ™

1904 - 1987

Figure 6. mwmmmumauummmmumrm.
\  Notice the maximum concentration occurs in the spring months.
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Even though the atmospheric transport pathways from the Soviet Union to the Arctic Basin are
commo opminsmng,meweamerﬁnuuinlnel\prﬂa.ndeaﬂyMay.l986.caniedzhe
material from the accident away from the Arctic... indeed, a very fortunate circumstance for
Alaska!

RECOMMENDATION FOR FORMING A STRATEGIC PLAN

I should like to compliment the Select Committee for conducting an open forum on this subject.
This hearing is a good first step!

There must, first of all, be recognition that the understanding, modeling, monitoring and
conversion of toxic materials passing through the environment is an extraordinarily complex issue,
involving virtually every branch of human knowledge. The job to be done is complex and must not
be trivialized.

Odd Rogne's testimony today spelled out excellent major tasks of science, including
documentation, monitoring, study and tracking of accumulation in marine and terrestrial
ecosystems and modeling of transport. I urge the adoption of such wide-range thinking into the

planning process.

:;wn of the arctic mmgem&;hmxonﬁnfrﬁal problem. :ly its nature itmustin::l}‘v:
states, especially circli Arctic. governmental cooperative program
Arctic Monitoring and Assessment Programme (AMAP, the Finnish Initiative) is a starting place to
hlpmﬁmmwﬁﬁﬁn%mothmmﬂﬁomwimm-wideviewpohmwhu
the IASC and the North Atlantic Cooperative Council. The US State Department, in conjunction
withitscounterpmintheformaSovietUnion.undenhcbﬂmag!eememmightwellbegin
activity to design a strategic plan.

ThepeoEles of the arctic regions are under ible threat from future accidental reicases of
radionuclides and, possibly, from continued releases of heavy metal and organic compounds from
the former Soviet Union. wovﬂdhopethatgmnﬁkﬂhecimumpolarcouncilinsistthmquality
science and health programs be implemented on this issue.

Above all, it needs to be recognized that the Arctic is a very differeat environment than most people
are familiar with. Residence times of materials, in marine and terrestrial ecosystems and in the
amosphﬂe.mgcnunnymmhlongudmmdnlnkofmoisnmmhgm;hdnsym
iappespeii fo the i Comi, Atmoeghins diperson s Jevalop i
inappropriate arctic ith ic di i to

air pollution abatement in mid latitudes W irrelevant for the polar conditions.

We need to devalop a strategic air dispersion model treating the need to accommodate data entering
in nearly real time in order to develop emergency responses to episodic releases of radioactive
mamﬁa{Wemdwdevebpmemﬁveeaﬂywamingsymwpmteahumnhedminthe
eveat of an emergency.
Mhhwmemdmmmwmmwnnhnmandhewy
metal pollutants. Such compounds already are beginning to affect the Arctic Basin. The major
infliction pathways involve nosthward-flowing curreats of air flowing over central Eurasia.

The stagnant pond analogy for the arctic atmosphere must be borne in mind. The arctic pollution is
the largest documented polluted ares on the planet. It may even have climate significance.
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In searching for a model in which societies have adopted to solve complex lems of the
environmest, like the present one, I tum to the example set by the National mmm
Research, which is by a consortium of Universities under the University Corporation foe
Atmospheric Research. It has in receat years diversified its operation to include international
 affiliates. Funding for the ise has entered through a variety of sources, but mainly from the
National Science Foundation. h involving complex systems, including the climate change
m.bynmnmmmmmwmwy.mmmmma
mmwwmemmmdmm,mmmemmm
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STATEMENT OF DR. GLENN SHAW, GEOPHYSICAL INSTITUTE,
" UNIVERSITY OF ALASKA :

Dr. SHAW. Thank you, Senator Murkowski. It's indeed a pleas-
ure. The last time I was on this stage I was playing as a beginnin,
violin player with the youth symphony and this is much easier,
can assure you.

My testimony is primarily directed today at two topics: the first
one is, as everyone migt guess, the topic of Arctic haze, which is
the propensity of the Arctic regions, the Polar regions in general,
to build up pollution. And the second thing that I want to talk
about is some recommendations for general strategy regarding the
topics that we’re discussing at the hearing today. }

ithin the numerous mobile beltways on the planet, even per-
haps including the liquid core of the earth, the floating planets, the
most mobile medium by far, of course, is the atmosphere. And so
in the event of a release of material that enters overtly or covertly
perhaps by accident into the atmosphere, of course it’s well known
that the atmosphere has the characteristics that it transports ma-
terial from one point on the planet to another point on the planet.

Now, for the most part, although this is recognized, it is not
taken into account because materials in the atmosg»here generally
remain in the atmosphere for a fairly short time. So, for example,
if you're living in the city and there is pollution in that city, it gen-
erally doesn’t reach the next cixover. It falls out of the air by the
time transport occurs. In the Arctic what our research that was
started 20 years ago and has been subsequently enhanced by man
other groups has shown is that the output tap is closed, if you wﬂi ,
for the Arctic basin in general. That means that the Arctic atmos-
phere can be conceptualized as a bathtub with the output tap
closed. The situation is somewhat similar to that occurring in the
Los Angeles basin, except in this case it’s a basin roughly the size
of the continent of Africa. Anyone who has lived in Fairbanks has
experienced the phenomenon of ice fog. If you're so fortunate as to
not have to spend your winters in Fairbanks, you can go into the
supermarket and observe that the cold air in freezers is dense and
remains in the freezers, just sloshes around, even in Phoenix Ari-
zona on a hot day. This is roughly what happens in the Arctic.

I have three view graphs that tend to conceptualize this general
paradigm of the Arctic being a stagnant pond. They aren’t showing
too well, but I think you can see that the first view graph is mak-
ing the point that there’s two ways to fill up a beaker with fluid.
One, of course, is to pour lots of fluid in, that’s the normal pollution
situation that we tend to think of here in the mid latitudes. But
the other way that’s just as effective is the stagnant pond analogy,
the Los Angeles basin analogy, if you will, where a small amount
of material into such an air mass will build up into rather large
pollution values.

The Arctic atmosphere in %eneral, as far as that goes, the Ant-
arctic polar atmospheres on planets have this general property that
the output plug is not working. As a result of this, many of the
models, much of the knowledge, a great deal of the chemistry that
has been compiled so far by agencies and by scientists regarding
the transfer and fate of air pollutants, does not apply to the Arctic.
And so one of our tasks is to invent new knowledge.
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Now if you'd be so kind as to show the next view graph, please.
The next view graph, I'm sorry it doesn’t show a little better. The
yellow glowing region is that region of the Arctic within the mete-
orological feature called the Arctic front. This feature becomes se-
verely polluted during the winter and late spring..And although the
view graph doesn’t show too well, you can see that this system ex-
tends over the Eurasian continent, in the middle of it, and it ex-
tends down over Canada and North America. This meteorological
continent, if you will, is the size of Africa and becomes filled with
rather strong, surprisingly strong, air pollution, air pollution that
rivals that found in many large cities.

Now you can imagine perhaps if even a relatively minor atmos-
pheric injection of radioactive debris were to be released in central
Eurasia, for example, for that matter in northeast Canada, that
this entire air mass could become polluted, affecting the peoples
that are living in this air mass.

And I have one final view graph, please. This view graph is
showing a pathway. About the only thing that can really be seen
clearly is the yellow glowing arrow. This pathway passes around
great meteorological fluid flows in the atmospheric system and is
the most common form of pathway that extends from the, let us for
tactful state, say Eurasia to the North American Arctic. Our mon-
itoring efforts—I think we can have the lights back to normal,
please. Our monitoring efforts at the University of Alaska and
other people’s as well have shown that the pollution episodes that
I've must spoken of are truly global in extent; they occur every
year; they’re of more than academic interest; they’re of more than
academic interest, particularly because when dangerous compounds
are injected into this affected air mass, they can affect very large
areas.

In concluding my remarks, I would like to point out several
things in making some recommendations. First, I would like to re-
mind that this is not a problem in meteorology or oceanography or
sociology or economics. It’s a problem in all of these. This phenome-
non is the legacy of the cold war. It’s a legacy that we have to pass
on to our children and perhaps it’s the saddest legacy of all. My
intuition is that the cleanup costs, both in health and monetary

.- terms, to set the situation right, will be in the hundreds of billions

of dollars eventually, if I had to make a guess. I would urge you,
Senator and the Committee, I would urge that we don’t
parochialize the process and we don’t fibulize it. That we don’t
imagine that there’s one country or one agency, one university, one
institute that can handle this problem. I would urge you to start
adopting broad thinking. I think we need leadership from the sci-
entific community, and in thinking how one might establish leader-
ship like that, 'm wondering if perhaps we might consider imple-
menting something like an overseeing agency of universities sur-
rounding the polar regions. Something in the nature of the Univer-
sity Corporation for Atmospheric Research. Well, you could have
the best part of corporate flexibility and the best part of intellec-
tual insight brought to bear on this subject so that we can do it
expeditiously and so that we can do it with as little cost and pain
as possible.
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I have méade some specific recommendations of things that shov’
be done, like attention should be logically gaven not only to radiv
active isotopes but also to organic gesticides, heavy metals, which
we know are affecting even Fairbanks in the spring from the
former Soviet Union. And that we establish new modeling efforts
on supercomputers that have so far not hard&y even been thought
about by any existent agency or university. We have a great task
in front of us. I compliment you, Senators, for putting this hearing
forward, and thank you very much for your attention.

Senator MURKOWSKI. Thank you very much, Dr. Shaw. I ve
much appreciate the input from the panel. It would be helpful if
anJ' references that you had in your presentations could be submit-
ted. I think there was one on the Thresher accident that we would
welcome. Any other references would be helpful because we will
corggile them in the record. I think the presentation by the sci-
entific panel, everyone would agree, is certainly thought provoking -
and relates to the tasks ahead. And thank you, gentlemen, for your
professional evaluation, and we look forward to your continued
commitment to address a response with sound science. We wish
yfqttlh a good day and hope that you can be with us for the balance
of the day.

I would excuse the panel and call our next panel. Qur health
_ panel is next. The first witness will be Dr. Sven Ebbeson, Institute

of Marine Science, the University of Alaska in Fairbanks, and Alas-
kan-Siberian Medical Research Program. He will be followed by
Academician Trufakin, Vice President of the Russian Academy of
Medical Science, and Chairman, Siberian Branch, Russian Acad-
emy of Medical Science. Please be sensitive to my pronunciations
here. Dr. John Middaugh, State of Alaska Epidemiologist. Charles
Tedford, Radiation Health Specialist, Department of Health and
Human Services, State of Alaska. We look forward to your presen-
tations. And again, since we have a substantial number of wit-
nesses left, I am going to suggest that if you run over 10 minutes
to please wind up your remarks in fairness to the others. So, with
that, I see that you're all seated and Sven has got a glass of water
and ready to go. Fair enouilh? Dr. Sven Ebbeson, Institute of Ma-
rine Science, University of Alaska. Please proceed.
! [Tl}e prepared statement of Dr. Ebbeson and Dr. Trufakin fol-
ows:
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Research Program

UNIVERSITY OF ALASKA
Box|730 +Seward, Alaska » 99664 |
Phone (907)224-6261 FAX (907)2144“?2

27 August 1992

Senator Frank Murkowski
United States Senate
709 Hart Building
Washington, D.C. 20510

Dear Senator Murkowski:

i
You are to be commeJded for opening the Pandora's box of
radionuclide contamination in Russia and its effect on human
health there and here.| Once having opened the box, we all hope
you can do something about the health issue.

The University of Alaska, through its Alaska Siberia Medical
Research Program, is the logical organization to research the

extent of contamination of the human population for the following
reasons:

; . | ,
1) We have been porking on the epidemiological aspects in
siberia for four years.

2) We are currently assessing genetiq‘damage to people at
risk of contamination in the Altai region.

! ! .
3) The Russian Academy of Medical science and the Ministry
of Health wants[to work with the University on this topic
(see attached teFtimony). !

4) We have th# expertise to pursue the necessary work in
Russia and here. ’

Please find attached a written version of our testimony with an
addendum of new information provided by the Academy and the
Ministry of Health. Some of this is still in Russian. We hope
that you can have it translated. Copies should be provided to
CIA etc. as some of the detailed information may be new to the
intelligence agencies.

Funding obtained by you for this important work would go a long
way toward establishing the University of Alaska as a major
player in ‘circumpolar health. We thank you for thinking of the
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health issue and for allowing us to participate in this pivotal
work.

Sincerely yours,

-

Sven O.E. Ebbesson, Ph.D., D.Sc.
Director -

cc: J. Komisar
L. Proenza
D. Behrend
L. MacLachlan



246

Testimony
before the
Select Committee on Intelligence
United States Senate
15 August 1992

Dr. Sven O.E. Ebbesson, Director, Alaska Siberia Medical Research
Program, University of Alaska

Dr. Valery Trufakin, President, Siberian Branch Russian Academy
of Medical Science Novosibirsk

Title

ncircumpolar health concerns related to radioactive pollutants -
a plan for action” ..

Dr. Ebbesson:

Mr. chairman, thank you for the invitation to testify. I am Dr.
Sven Ebbesson, co-director, with Academician Valery Trufakin, of
the Alaska Siberia Medical Research Program.

The presence of radiocactive pollutants in polar regions may have
greater impact on quality of life than in temperate areas. It is
believed that the fragile arctic is less able to buffer the
effects of biohazards, including radioactive wastes. The
persistence of unaltered toxic substances in the environment
allows opportunity for their incorporation into the food chain
and ultimately into man, where they host the greatest risk to
human health. The assessment of that risk should be given the
" highest priority.

The polar region is small in area compared with the temperate
zone, and less populated, but includes many political
sovereignties. EBffective strategies to cope with hazardous waste
discharge and human health surveillance requires cooperation of
all countries sharing the region.

Concerns about alleged extensive pollution of radioactive
substances in Siberia has led Dr. Trufakin and me to look into
the matter as it relates to human health. We have obtained some
preliminary information through a number of sources, especially
the Minister of Health in Yakutia, Dr. Boris Yigorov. Within
Siberia there are numerous regions with levels of radiation
dangerous to man and within these regions increases in certain
cancers and malformation of newborn have been observed during the
last twenty years. For example in one contaminated region deaths
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from cancer in children have increased eighteen times in the last
twenty years. -

As an example of the new available data, it is known that certain
rivers such as the Enisiy River contain such radioactive
pollutants as plutonium, titanium and cesium-137 below a certain
reactor, and that fish in this river contain such radionuclides
as phosphorus-32, zinc 65, cesium-137 and, closest to the plant,
sodium~24. Such contaminated fish have been found along the
entire 1000 mile length of the river. Contaminated fish are
consumed by the local population.

As to such pollution entering the food chain in the Arctic .Ocean
and the Bering Sea, we have no data, nor are we in a position to
predict such pollution at this time. We have obtained some
specific data about location and quantities of some radioactive
.sources in a few regions of Siberia and data on the apparent
correlation with increased health problems. Those details are
part of this report to the committee. We must stress 1) that we
cannot say if we are dealing with cause and effect and 2) that
the data must be regarded as preliminary findings only.

There is no doubt that the health officials in Siberia are
concerned about what appears to them as a serious health problem.
Much additional data have to be collected before the extent of
the hazard can be determined and what populations are at risk.

The University of Alaska already directs an active health
research program in cooperation with the Russian Academy of
Medical Science. A successful relationship has been enjoyed by
the Alaska-Siberian Medical Research Program (ASMRP) since 1988,
when it was initiated by Drs. Donald O'Dowd and Ted Mala. The
major foci of the program have been investigation of lifestyle
and nutritional factors and their impact on diabetes and heart
disease of native populations, seasonal depression, alcoholism
and cold adaptation. Epidemiological and cancer studies are also
underway. The current program enlists expertise from elsewhere
in the U.S.A. .

In view of the success of the ASMRP, the University of Alaska and
the Russian Academy of Medical Science, as partners, are in a
unique position to direct further human health investigation in
the region, and in particular, assess the health effect of
additional radiation burden. The capability to conduct baseline
clinical assessments and periodic medical surveillance of
populations at risk, as well as assessment of food sources
already exist within the ASMRP, but we would hope that other
agencies would also become partners in the task.

Considering the similar potential threats of pollutants to both
the Siberian and Alaskan populations, it is clear that a
collaborative program will be most effective and should be built
on the foundation of the already existing Alaska Siberia Medical
Research Program. The program should include 1) defining the
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potential hazards to the human populations, 2) clarifying which
populations are at risk, 3) the generation of epidemiological
baselines using common methodologies, 4) the generation of
preventive strategies and 5) the development of long term
surveillance of the human populations.

Both the Academy of Medical Science and the Ministry of Health
have asked for our help in health research related to radioactive
pellution, as they do not have the resources to do the subject
justice. We in Alaska are eager to help, provided we have the
necessary resources. My counterpart in Siberia is Academician
Valery Trufakin, President of the Siberian branch of the Russian
Academy of Medical Science and Vice President of the National
Academy. He has under his wing some 30 institutes, similar to
our NIH, spread out from the Urals to the Bering Sea. He will
provide a short synopsis of the situation as he sees it. After
that we will gladly answer any questions you may have. Thank you
Mr. Chairman.
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Dr. Trufakin:

I thank you for the invitation to visit Alaska and talk at the
hearings. The preliminary material on the radiation hazard and
health conditions of people in Siberia is with Professor Sven
Ebbesson, the co-director of the Alaska-Siberia Medical Science
Program. They are ready for review by members of your committee.

I would like to comment on a few facts in this short
communication. 1In assessing the radiation situation in Siberia,
it should be noted that it falls within acceptable norms.
Nevertheless, research shows that radiation contamination of the
atmosphere, water, soil, plants and animals in individual cases
and at certain times was substantial. The reasons for this are
probably as follows:

1. Natural sources of radjation: natural background gamma
radiation due to outcropping on the surface of ancient
crystalline rock, outcropping on the surface of radioactive ore,
from radon and natural construction materials.

2. Global fallout of radiation due to testing on Novaya
Zemlya, at Semipalatinsk, in China and from the accident at
Chernobyl. ’

3. Radiation contamination from technological sources due
to the utilization of isotopes in medicine, prospecting for
uranium, extraction of tin and gold, and underground peaceful
nuclear blasts (from 1974 through 1987 there were about 12 such
blasts).

4. Radiation hazards from technology: automatic power
Plants and light houses powered by isotopes, industry in the
cities of Novosibirsk, Krasnoyarsk and Tomsk.

We have conducted analysis in various regions of Siberia of the
illness and mortality statistics on the population. 1Illness and
death from cancers, toxicoses, child mortality and tumor illness
are important indices of growing ecological contamination in the
territory, for example:

‘Chukotka. Of the major causes of death, cancer ranks second
(increased from 10.3% in 1970 to 26.9% in 1988). Child mortality
and oncological illnesses were two times higher among the native
populations. Cancer of the respiratory system increased
especially quickly. .

Tomsk. Illness from cancer since 1976 has increased by 2.5
times. Research from space indicated that high rates of
occurrence of oncological illnesses correspond with areas of
greatest contamination by industry.

Magadan. The amount of air pollution over the last ten
years has grown by 2.5 times; during the same period illnesses "



250

due to tumors increased by 42.4%, mortality from cancer by 78%.

Altai. Over the last 40 years, illnesses due to tumors have
increased by 5 times, while oncological illnesses of the
respiratory organs increased by 50 times. Mortality due to
tumors increased by 7 times, while death of children increased by
18 times. ' .

Therefore, although analysis of the illness and mortality
statistics indicate an unfavorable ecological situation, we
cannot conclude that radiation is the leading cause for the
increases in tumors. There are other possible causes: water and
air pollution, changes in diet, spread of viruses or bacteria in
the environment, etc.

Combined, multidisciplinary research of all aspects of the
problem is required, including the effects of the radiation
situation in Siberia on health of the population. It would be
best of all to do the research within the context of the Alaska-
Siberian Scientific Medical Program, which already exists.

With the collapse of the Soviet Union, a rapid development of
industry and mineral resources is occurring. This must be done
with consideration of the up-to-date achievements of science, new
technologies and the gradual restoration of the natural
environment in the north. The unfavorable ecological situation
in the north will remain for a long time, it may be irreversible
and quickly spread to northern countries. Urgent ecological,
sanitary-hygenic and demographic mapping of the Siberian regions
is required, including renewed monitoring.

Studies need to be initiated of the ranges of fish and animals in
Siberia, along with the utilization of the fish and animals from
ecologically unfavorable regions in the diets of the populations,
a practice which could lead to illnesses. The placement of newly
developing industries must be made with due consideration of the
ecological conditions, including radiation in the soil, water,
and plants. Of special concern is the interment of the waste
from nuclear industry.

_Work in Russia is moving in the above directions.. However, to
accelerate and expand the work, so that the spread of
ecologically unfavorable conditions does not continue, the
efforts and resources of all northern nations need to be
combined.
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A REVIEW OF THE PROBLEM OF RADIATION HAZARDS TO THE POPULATION IN
THE TERRITORY OF YAKUTSK-CAKHA SSR

It is necessary to clearly and unequivocally state that the
major dosage received by men from technological sources of
radiation come from medicine. The dosage from a single
fluorographic examination in a year constitutes 2/3 of the annual
radiation load received by a person. The problem on the surface
is a general systematic unavoidable irradiation of the whole
population over the last ten years, although it is comparable to
the normal radiation hazard and tens of previous generations have
lived under low natural background radiation levels.

I. Natural radiation sources.

I. I. Natural background gama radiation

Most of the territory of the republic is characterized by
lov (up to 20 uR/h) values of natural background gamma radiation.
But in certain reglons where rock strata of ancient crystalline
structure and errupted acidic rock outcrop to the surface,
natural gamma radiation equial to 30-60 uR/h reach values of 80-
100 and more uP/h over fairly broad areas, comprising a total of
a thousand square kilometers of southern Yakut, Olenekskly, ¥st'-
Yanskiy region and eastern Yakutia.

1 In 1991 a mapping of the natural background radiation on a
GPL_gcg;e_gg_xgzsooooo was begun. The work cost 70 thousand rubles,
the ﬁecessary\can be completed in 1992 for 20 thousand rubles.

1.2. Outcropping to the surface of radioactive ore.

During exploration for uranium sources, more than 1S5
thousand radiometrically anamolies were found, of which more than
10 thousand are on the surface, including several hundred
anamolies and ores with intensities of from 200-500 up to 1500
uR/h. In general, these are localized phenomenon, but they cover
areas of kilometers and extend to tens of kilometers in tectonic
zones and strata of sedimentary rock. The radiation is
associated not only with uranium and thorium, but can also be
agsociated with rare earths, rare nmetais, apatites and other
types of minerals. In any case, one must consider not only the
radioactivity, but surface outcroppings of uranium - easily
displaced and highly toxic. It is necessary to emphasize
although we have available information on the location and
characteristics of these situations, the ecological ramifications
have: not been studied (in particular, fish are absent from the
river, animals avoid the regions, a river in which the upper
waters run through uranium ore might be the Ooyun~-Kyuel').

1.3. Radon ’

According to the assessment of the scientific committee on
the effect of atomic radiation OON, radon along with its daughter
products of radioactive decay is responsible for about 3/4 of the
annual individual effective radiation dosage, received by the
population from terrestrial radiation sources. 1In the republic,
measurement of radon concentrations in dwellings has not been
done before.

The results of measurements done in the Zarechnyy Aldanskiy
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village region in 1991 in living and social-service buildings
revealed values exceeding the allowable levels by an order of
magnitude or more. This is essentially the only information in
the region to date.

The problem is the result of a lack of counting equipment
(highly sensitive instruments are planned for in 1992 at a cost
of 8-10 thousand rubles, 5-140 instruments are necessary).

1.4 Building materials.

The wide usage by the construction industry in Southern
Yakutsk of granite material has undoubtedly already lead to the
presence in living and industrial building of high radioactivity
levels. And although in recent years many building-materials
businesses, at least in Central Yakut, conduct radiation
contamination assessments on both the raw materials and finished
products, the problem demands resolution and the establishment of
specialized laboratories in the republic.

2. Global radiation fallout.

At the end of the 19508 and the start of the 1960s,
radiocactive anamolies were fixed over the entire territory of
Yakut by geophysicists during radiometric prospecting.
Especially high values, exceeding 1000 uR/h, were found in the
northern region along the coast. This was due to a wide region
of contamination. In subsequent years up till now, -organizations
in the republic have not especially addressed this question. And
although the majority of the radiocactivity is from short-lived
radionuclides, the degree of contamination of the northern tundra
by strontium-90 and cesium~-137 has not yet been studied.

3. Contamination of the territory by radionuclides of
technological origin.

3.1. Acquisition of radioactive materials.

At the end of the 1940s and start of the 19508, the
development and exploitation of the radioactive element monocite
and uranium ore occurred in Southern Yakut (Basil'yevka) and in
the Momskiy region (Sugunskiiy, Dal'stroya region).

The businesses were liquidated, primarily because they were
unnecessary and secondarily because the ore was too poor.
Nevertheless, in these regions active disturbance of the source
occurred. In Vasil'yevka there are now outcrops of radiocactively
enriched commercial material. The Sugunskiy industrial region
was surveyed in 1991, since the possibility of leaching of the
tailings to the foot of the slopes on the Ulakhan-Chistay Platue
presented a hazard to the population.

3.2. Geological commercial working of uraniuym .

Due to the geo-industrial processing of uranium during the
past 25 years in southern Yakut, the problem of radiocactive
tailings has arisen, accompanying heavy mining operations. The
organizations which did this mining have been ligquidated, their
settlements were given over to other concerns. And it the
problem of liquidation of radicactive waste has been technically
and practically addressed, the problem of tailings requires a
serious approach.

3.3 Acquisition of gold and tin.

During the extraction of gold and tin from ores, extractions
of materials enriched in heavy metals, including radioactive
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materials, result. The slag concentrate can in some cases reach
radioactivities of 2000-3000 uR/h, in extracting .gold without
amalgamation, the nonmagnetic fraction reaches 7000-10000 uR/h.

In Kulare from the first years of exploitation, the
radiocactive rare-earth mineral kularite went into the slag.

3.4. Underground peaceful nuclear explosions.

From 1974 through 1987 twelve nuclear explosions were
conducted: 9 in the Mirninskiy region and one each in the
Bulunsk, V-Vilyuysk and Kobyaysk regions. Two were accompanied
by an epulsion of radionuclides: a near-surface blast for
building a tailing reservoir 2-5 km from Udachnyy village and an
accident during a seismic stratigrafic study 39 km from Aykhal
village. In both cases recultivation work is necessary, in the
latter case it is necessary to follow the trail of the
radioactive cloud.

In the remaining blast areas, it is necessary to conduct
detailed radiometric observations with the goal of providing a
control on the radioactive situation over time. Monitoring must
be organized.

It is necessary to conduct medical-genetic_research on
populations in regions of nuclear blasts are conducted.

4. Radioactively dangerous technologies and the sources of
ionizing radiation. .

As of 01-07-1991, there were 198 enterprises at 405 sites
using 3083 sources of ilonizing radiation, including 2503 isotope
sources. This presents a broad spectrum of problems for the
government oversight and clean up agencies. Among the various
sources are Gidromet atomic batteries, used to powver
meteorological station and 1light houses. These units have a
charge up to 100000 Ci, and were scattered along the coast of the
ocean, in river deltas, on islands and they number in the many
tens.

In the future we face the "Malaya energetika®™ of
Minatomenerroproma, with its self regulating unmanned atomic
thermo-electric station (NC ATES "Elena"). Now, at the
technological development stage, qualified independent expertise
is needed, since the very technological task is deposited on the
assumption that under normal operation introduction of
radioactive products into the cooling water, the ground water and
the air must conform to the requirements of NRB 76/87.

5. Introduction of radionuclides with food products.

considering the scale and numerous channels in which produce
enters the republic and the wide participation of private
commercial structures, the problem of controlling the
radiocactivity of food products is difficult. The problem can be
solved by distributing simple indicators of irradiation and
dosometers among the public.

There are yet an additional series of problems, for example,
the unsanctioned introduction of contaminated material, which
raises the question of equipping the proper government agencies
(transport, police, costumes) in the republic with modern
detection equipment. R

A Serious problem in the near future involves the burial of

67444 0 - 93 - 9
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radioactive waste from industries in the republic, which was
carried out until now in the Khabarovsk region. .

Head of the Inspection of Radioactive Security,
Yakutsk Region
Gosortechnadzor RSFSR

A. 8. Tsyganov

PRELIMINARY DATA ON RADIOACTIVE POLLUTION
NOVOSIBIRSK KRASNOYARSK

In the Altaysk region, due to its geographic location in
southwestern Siberia very close to China and Kazakhstan,
radioactive pollution in the area is of substantial concern. The
following sources contribute to the radioactive pollution of the
environment: -a series of large nuclear explosions conducted on
the Semipalatinsk test site and in China, the accident at the
Chirnobyl atomic power plant, testing of atomic weapons on Novaya
Zemlya, products from the burning of organic fuels in boilers and
TETs (thermo-electric stations?), raising of ash dust and also
source of radioactivity of natural origin.

Radioactive contamination of the soil on the territory of
Altaysk results mainly from the accumulation over many years of
atmospheric fallout from long-lived strontium-90 and cesium-137,
thrown into the atmosphere during the testing of nuclear weapons.
In addition, mineral enrichment gradually introduced directly
into the soil is another substantial source of radiocactive
contamination. Contamination of the surface water results from
the runoff of strontium-90 from atmospheric fallout onto the
surface of the soil. ) ’ )

In the Novasibirsk region radiometric analysis of
atmospheric-fallout samples (monthly data from the Center for
Observation of Pollution of the Natural Environment) has shown
that the density of the fallout during 1990-1991 did not exceed
the established control value of 110 Bk/m2 of total beta-active
radiation during a day and averaged 0.7 B¥/m-2 in the Novasibirsk
region. In areas where radioactive contamination is continuously
recorded, average values Jin the density of fallout are as
follows: Bolotnoe and Karasuk, 0.8+0.5 Bk/m-2 each, Barabinsk
1.040.4 Bk/m2, Novosibirsk 1.510.7 Bk/m-2 and Ogurtsogo 1.4+0.7
Bk/m-2. The maximum radioactive fallout was the following:
Barabinsk 6.3 Bk/m-2, Novosibirsk 10.0 Bk/m-2, Ogurtsogo 18.5
Bk/m-2.

Radioactivity in the atmospheric layer next to the ground
resulted from fallout from the stratosphere of the productiem of
the radioactive decay from materials produced by nuclear testing
done during previous years. Most of the radioactive
contamination is caused by the presence of such materials as
cesium-137 and in a series of cases, contamination of soil by
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th] jum-232 has been observed.

The magnitude of the dosage from the soil averages 20-50
uR/h, however, in some cases maximal dosages are possible (in the
sanatory-restricted zone of a tailings reservoir at PO
Khimkontsentrat in Novasibirsk values up to 275 uR/h occur, due
to the commercial activity of this business).

The available official data on the contamination of air,
water and soil of the Novasibirsk region do not provide a
complete picture of the condition of the environment in this
region (and its various territories); nevertheless, they fully
indicate zones of possible anthropo-technical stress resulting in
possible health problems in the population.

In the Tomsk area substantial increases in the radiation
background - {® noted in the mouth of the chernil'shchikov
tributary where it flows into the Ob and entering from Tomsk area
7: water 100 m from the bank had 30 uR/h, general background was
30-35 uR/h. One must take into account that at the point of
measurement the water from the Chernil'shchikov was already
considerably diluted with Ob water. Considering the fact, that
water from the Ob and its tributaries is considerably lower (114
uR/h), one can attribute the above values to combination of the
industrial production in Tomsk-7 and the background levels in the
atmosphere and rivers of the surround region. -

In the Krasnoyarsk region in 1989-1991 research was done by
the Krasnoyarsk Scientific Center, SO RAN, to assess the radio-
ecological conditions in the Enisiy River. Aero-gamma-surveys
and complex investigations were done 1000 km below the sewage
outflow of the Gornokhimicheskiy plant using a specially equipped
vessel. Over a distance of 1000 km more than 600 water samples,
bottom grabs, soil, fish and plant samples were collected. The
investigations revealed all radioactive pollution components,
including plutomium, tritium and also cesium-137 and phsophorus-
32 (the major dosage-forming radionuclides). WD

It was noted that in the snuw where sewage water from the
plant mixes, maximum concentrations are attained by Sodium-24,
magnanese-56, 2.6x10-7 Ki/l and 2.3x10-7 ki/1 respectively, which
exceeds the maximum allowable concentration (MAC) according to
NRB-~76/82 by 10 and 2 times respectively. In Atamanovo Village,
the first inhabited region below the sewage fallout, due to decay
and dilution, the concentration of the individual nuclides was
below the MAC, however, the total radioactivity was close to the
allowable norm.

The concentration of the long-lived radianuclides (cobalt-
60, cesium-137,europium-152, 154) in a day of flow at the
Balchugovskiy channel for an average water height was about 1 Ki.
The total amount of radionuclides of technical origin below
islands where studies were done is about 17 Ki. The distribution
of radionuclides in profiles of bottom sediments is vary uneven
at various points in the river.

Much attention was devoted to studies of the radiocactive
contamination of fish. More than 40 samples were analyzed from
various species of endemic and anadromous fishes. The main
nuclides accumulating in the tissues of fish were phosphorous-32,
zinc-65, cesium=-137 and closest to, the outflow sodium-24, and it
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was noted that contaminated fish swim a considerable distance
from the outflow, both upstream and downstream. ‘Techno-genic
radiation was observed in fish from the Kransoyarsk region.
Maximum concentrations of phosphorous-32 (5.0x10-7 Ki/kg), the
major dosage-generating nuclide, were observed in the carcasses
of grayling collected near Pavlovshina village, 60 km below the
outfall. The analysis shows that in almost all the portions of
the river along the 1000 km distance there was a collection of
contaminated fish and that their use as food by local inhabitants
results in measurable dosages.

. The density of the contaminated flood land in terms of total
nuclides changes as one gets further from the source from 160 to
0.2 uki/m2. According to the data of the Institute of Biological
Problems of the North, DVO RAMN, on Chukotka the general gamma
background of natural radicactivity is about 15-30 uR/h (which
does not exceed the allowable levels and differs little from that
of other regions). .

To the north of the Kransoyarsk region, gamma background is
25-30 uR/h. In the Magadan region gamma background is 15-30
uR/h; cesium~-137 and strontium-90 (eg. products of nuclear
fallout after blasts) do not contribute substantially to the
formation of background radiation in the north.

The radioactivity of muscle in deer is 0.1-2.7/10-9 curies
per kg, which amount to 0.03 per kg (or 3%) and is an allowable
amount in these products.

In Mirnyy (Vilyui River basin), the gamma background does
not exceed the allowable level.

According to the Leningrad Institute of Radiation Hygiene,
natural background radiation in the north is a little higher than
is generally characteristic of the north. Reindeer moss absorbs
radicactive nuclides, therefore the radiation background in deer
and man is a little higher. It is known that health conditions
are most affected by radionuclide compounds, not gamma
background.

Socio-demographic studies are underway to follow the
connections between pollution by radionuclides, chemical agents

_and also physical make up of the radiation factors in the Altaysk
region. It was shown that beginning in 1950 (time of the first
nuclear tests) for 40 years, the continuous increase in the
ecological contamination has created a complicated demographic
situation. ’

. During the period from 1950 to 1990 the population grew from
2396.2 thousand to 2828.3 thousand individuals. The total
increase was 432.1 thousand persons or 18.0%. Such an increase
in population over a 40 year period cannot be considered great.

Some indices of sickness and death in the population are
alsg indices of the growth of environmental contamination in the
region.

In the region from 1950 through 1990 there was an
unfavorable tendency in the dynamics of the health indices in the
population with respect to malignancies. The growth in cases is
close to linear (first time cases increased by 4.6 times). The
most unfavorable changes in the indices of first-time - illness
occurred for malignant tumors of the lungs (increased by more
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than 50 times), skin cancer (increased by 3.4, times), and
malignant breast tumors (by 4.6 times). .

lignant tumors were also on the increase in the
digestive tract. However, in recent years they have stabilized
and even decreased.

There was also an increase in the occurrence of blood cancer
(first time occurrences were up by 1.2.times, total cases up by
2.4 times). However, periods of increase (1974-1975 and 1989~
1990) and decrease (1979-1980) were noted.

Other forms of cancer were observed only occasionally or the
occurrence of first cases was stable (cancer of the urogenital
organs) or it was decreasing (uterus cancer) against a background
of increasing illnesses.

Among the various nosological indices, the most unfavorable
involved iron deficient anemia in children up to 14 years of age
(increases of first occurrence by 4.7 times), n tal 111
(up by 2.3 times), including hemolytic disease (up 2.3 times) and
birth abnormalities (up 1.8 times).. There is also an unfavorable
trend in the frequencies of toxicoses in the second half of
pregnancies.

There has been a substantial increase in the mortality
statistics in the region from malignancies: in the whole
population it is 6.9 times, in males 9.1, ‘in females 5.2 times.

In the middle of the 1960s the mortality of men from
malignancies exceeded that of women, the values of the elevated
mortalities are steadily increasing (1.1 in 1970, 1.5 in 1990).
The increase in mortality from oncological illnesses 1is
characteristic of all-age groups of the population. Mortality
indices in the working age classes of the population increased by
3.8 times, in the retired age classes by 6 times and in the
children by 18.3 times.

The leading cause of death .in the population of the region
with respect to all malignancies is those of organs of the
digestive system. The mortality from the above cause gradually
increased from 17.7% in 1950 to 64.9% in 1990. Mortality of men
from digestive tract malignancies was greater than in women. The
main portion of individuals dying of-digestive tract malignancies
was in the retired age group.

Malignant cancers of the lungs is the second highest cause
of death of the population among the cancer patients, and their
portion is gradually increasing. During the period from 1950 to
1990, the mortality index increased (from 1.65 to 56.02% or 34
:times). The mortality rate in men was higher than in wvomen by
3.3-7.2 times.

There has been a gradual increase in the mortality of women
due to breast cancer (from 2.4% to 14.2%). The greatest increase
occurred from 1959 to 1970, later the rate decreased slightly.

Malignancies of the sex organs was an important cause of
deaths due to cancer in women of the region (up to 25%). During
1950 through 1965 .there was a sharp increase in mortality of
women due to the .above illness (by 3.4 times). However, in the
last 20 years death of working age women due to this cause
declined substantially (from 38.3% to 10.7%). 1In the last 20
years there was a 2.4 fold increase in death of men due to cancer

H
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of the sex organs (from 3.3 to 7.9% of deaths).

Mortality due to cancer of the blood increased .in the region.
from 1959 through 1990 (from 4,87% to 8.68%). Increases in
mgrtality of men and women from blood cancer was similar (1.2-1.7
times). i .

Mortality of the population due to illness of the endocrine
system also showed a gradual tendency to increase with maximum
values in 1981-1985, followed by a decline. Mortality in women
from this cause was 1.5-2 times that of men.

Analysis of the epidemiology data (malignancies, thyroid
illnesses, illness in new borns) and mortality statistics (from
malignancies, mortality of youth, still births and birth
abnormalities) indicate the very high probability that
radioactive contamination of the region was factor. The research
material indicate that the effects on the health of residents was
direct and indirect (combination of direct influences from
environmental contamination and effects through the mother,
directly impacted by the radiation). Although the harmful signs
are being eliminated from the population (decreased birth rate,
age of death), there are possible long term effects of radiation
on future generations.

In depth research on the influence of radiation on the
public health is necessary using data on the radiation load
(contamination levels) in the territory and sdcial-hygenic
methods of cohort analysis, which would permit a more accurate
determination of the degree of influence of radioactive
contamination of the natural environment on the public_ health.

In Novosibirsk high levels of cancer are observed in the.
Maslyaninsk, Kochenevsk, Kolyvansk, Chistoozern and Kargatsk
regions, and also in Novosibirsk city itself (more.than 250 cases
per 100 thousand inhabitants). )

Mortality from lung cancer is highest (above 40.0 per 100
thousand inhabitants) in Chistcocern, Ubinsk, Bagansk,
Kochenevsk, Y¥st'-Tarsk, Ordynsk, Moshkovsk, Toguchinsk,
Kolyvansk, Suzunsk, Maslyaninsk, -Bolotninsk and 2zdvinsk regions,
and also in Berdsk city. Low level (less than 30 per 100
thousand) were noted in Barabinsk, Vengerovsk, Dovolensk,
Kochovsk, Severn, Tatarsk and Chanovsk regions. The Moshkovsk
region f£ill out in the very bad group for health problems and
statistics confirmed the high significance of mortality fronm
stomach cancer in the mortality statistic from cancer. A similar
situation is present in the Kolyvansk region. Upon examination -
of the statistics, Tatarsk was moved from the "high average”
category to the "bad" category, Ust'Tarksk and Bagansk from the
"low average" to "Bad" and Severn region, from "good" to "low
average"”, , . .

. A more accurate picture of the relationship between
environmental factors and cancer in the population of a region is
produced by a complex analysis of the four indicators (mortality
and illness from all classes of malignant pathologies, and also’
mortality from lung and stomach cancer) . In this case,
Chistoozern, Kochenevsk, Moshkovsk, Kolyvansk and Maslyaninsk
regions £ill in the bad category. As the above analysis showed,
in the first two regions lung pathologies were primarily
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increasing, the latter two regions stomach-intestinal
pathologies. 1In Maslyaninsk region a variety of cancers
predominate.

As earlier analysis indicated, the unfavorable radiation
situation in Novosibirsk city and the Moshkovsk region was due to
contamination of the soil and air due to radioactivity and
chemical substances form the Khimkontsentrat company; this
includes the arrangement of unsanctioned dumping of waste by this
and other companies in the city in Moshkovsk and the Novosibirsk
region. The problem in Maslyaninsk region is the largest in the
whole area (200-210 kg per individual per year and 70-80 kg per
hector of contamination of agricultural land by mineral
fertilizers and poisonous chemicals).

In the Tomsk region there has been an increase in
oncological illnesses related to environmental contamination.
For example, in 1976 illnesses from malignant tumors was 107.9
per 100 thousand individuals, in 1986 the figure was already
277.4 per 100 thousand, a 2.5 fold increase. Research was done
by several agencies (HII, Tts SO RAMN and VTs TIASYRa) using
photographs from space of Tomsk city: one of the photographs
showed (are left blank on page) in infrared radiation in the
range of 0.8-0.9 micrometers on 19-June-1988, when laid on a map
of Tomsk of analogous scale, showed a correspondence of the dark
spots with the location of the industries in the city.

In Magadan the complex index expressing the amount of
atmospheric contamination varied from 7.7 in 1980 to 19.3 in
1988, eg. an increase of more than two times. It was shown that
the effects of air pollution on human health in combination with
extreme ecological factors lead to the formation of specific
pathological conditions, increases in pnemoniabronchitis and
allergies (bronchial asthma). This is indicated by the illness
and death statistics in Magadan from cancer. During the last ten
years, illness from cancers of all kinds rose by 42.4%,
respiratory cancer by 65%. Death from all cancers in the Magadan
region rose by 73% in the last 10 years, while death from
respiratory cancer almost doubled.

There were sharp increases in mortality in residence of the
Magadan region from illness related to radiation contamination.
During the last ten years oncological illnesses related to
radiation increased by more than two fold. Note that mortality
among Magadan residence from digestive tract cancer decreased
during this perjod by 15%. ' .

Total and standardized mortality indices in the Magadan
population from the above causes increased, with the exception of
the rural population (men), where the standardized index
stabilized at the 1979 level. In urban men, mortality in 1986 as
compared to 1970 rose by 31.6%, but in rural men it decreased by
6% during this period, which is due to migration from rural
regions, especially by men.

In women the mortality from cancer in urban areas increased
by 19.4%; in rural areas by 23.4%.

In addition to migration factors, changes in the mortality
statistics due to cancer is related to environmental pollution,
mainly air pollution. This is indicated by the mortality



260

statistic of the population from cancer of the respiratory system
and other localizations, which indicate that :the rise in
mortality from respiratory cancer is substantially higher than
from that of other areas of the body.

A certain significance was also played by aging of the
population, especially for rural women of 60 years and older, for
whom increases in the standardized mortality indices in 1986 rose
by 12.5 times with respect to those of 1970, while in rural men
of the same age group and the same period, the mortality
decreased by 3%.

In comparison with other territories and the Far East in
general, the total coefficient of mortality in the Magadan region
is lower. Therefore, the current trends in mortality of the
Magadan population due to malignant tumors is occurring over a
' background of ever increasing levels of environment contamination
(air) and changing demographics (changes in the migration and age
structure of the population, especially rural).

Complex socio-ecological research on the natural and
anthropogenic environmental factors on the health of the Magadan
population indicate that anthropogenic and technical factors
influence the living conditions and health indices, in particular
due to air quality. The effect of ecological factors is
connected with climate factors and also with the quality of the
drinking water. The effects of these factors on the health
indices occur either massively or sporadically as saveral
therapeutic and infectious diseases.

The study of the total epidemiology in adults and subadults
in Magadan indicate the unfavorable direction of these
phenomenon. Since the total number of illr incr: d by 2.2
times from 1979 to 1989, the first occurrence of diseases
increased during that time by more than five fold. An especially
bad situation with respect to disease has developed among
children. The total number of illnesses increased from 1979 to
1989 by 10 times.

Among adults and subadults there were also increases in the
rates of jllness from diabetes (by 2 times), cardiovascular
disease (by more than 3 times) and others. .

The Far East region has a complex ecology, including the
radiation sjtuation and medical-demographic processes. Monsoon
climatic features (the monsoon climate exists only in Primorye,
in the other regions there is a hard continental climate or polar
climate) under condition of anthropogenic contamination put great
pressure on the adaptive mechanisms in the native and immigrant
population and therefore, there is frequent illness. Respiratory
illness amounts to 429.0 per 1000 (translator note: they may mean
1000 thousand here, possibly a misprint) residents, nervous
system - 101, digestive tract 89, infectious diseases 59.7, of
which 2.8 are tuberculosis (the corresponding numbers for the
Russian Pederation are 401, 104, 88, 52 and 2).

High levels of trauma and poisoning increase the levels on
oncological illness. Total mortality of the population of
Dal'niy Vostok is 7.8 per 1000 (107 in the whole Russian
Federation). .
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AV :
i 2, IEJYJBTATI PALOT

Jo[ue HINORGHUA TEKOTA HACTOAMEro F83fena NLOMKTOBAHS CTpeN
‘Jren,xeu 8BTOPCB COXPOHITH NOKYMOHTBNEHOCTL NLEANATASMLX MBTepHBAC
H' peayasTaToB.

MeTomika # peayabTaTH AICL-CLeMk® NEUBEACHH B NpemefhHo KraT

RUM BI'RG, HOCOXOMIMOM RAA MORMAHNA TOKCTAE, MNOCKOALKY HIORLOGHO
CHIt M3AOFEHN B OTYBTAX Asporeoditaituackolt naprisi.

‘ 2.1. Asporechuauveckne rocory

Asporeopnswieckan napTvA UeHTpaabHOR NOUCKOBO-CBEMCYHO! BKCN:
miww [0 "SryTcRreosorua™ o Rome u apryc~s I99C ropa npopeaa
8B POrEMMBCNORTLOMATANOCKYD CHAMKY HA oAbekTex “Taac-~lpax" “Aft-
x8n" 4 “Ypeunufi". Chemka BUTIONHGHE C HCNQTHIOBAM:eH 8300reodiHal~
veckof craumym CKAT-77, yorawopaewnoft e camonere All-2. Mpumsake
CIOMOUHWX NBLUPYTOB, OPOAORSHHYX ® COOTBOTCTBMI C MaCHTBO0M CBeM-
k4 - 1:25000 depes 250 m 1 I:I00CC wapes ICC i, ocymecTBaAnach
MeTCHOM 83p0fOTONPZEASKA C NCAOABIOPAEHIEM BIPOTTTOSNAALATE AJA-
~[7. Bucora nosercs sumepwmipanach B npemesax SC-75 MeT[oB Ham
fnweHoft nosepxxocTsy. Io pesynpraTan AsporadoT Ha odvexTex "Taacq
-Opax” x "Afixaa” noctpoer KOPTH ramve-nons wu-da 1:25C00 i wa
o6erte "Yaewmfi® m-68 I:ICCCC, xapakrerisyrmie oGmil rariatIC -
AUf DOH HAA yIOMRHYTIDIR OGBEXTBMIU It [ACNTENCAOHI® [BDICAKTIEHOIO
OPOABAEHNA MO MAONMAJLI.

Qdrext "Tame-pyx”. Chemks BunoaHeHa Ha 3-X pa’odmeHHUX
nacrxax A% I, 2 w3 (Pue.2).

' Ka Repre remwa-itonn yuscTks B I ysoumHmn npopesexy weres 2
MrP/4. MBRCRMAALHAR BXTMBROCTH rAMMA-HONA, HE npestwarman I8
MK[/1, HBGADRSETCA TOABKO § OXHON TPAKULN YUACTKA. 8 OCHOBHASA
YBCTH YY8CTKB, BRAVNAA i ¢ N. Taac-I"tAX, XBPEKTOIM3yeTCH BKTID-
ACCTHD, He npeswmammted I2 ukP/q. [na suRCHONAA NIUIOJM NOPYMENH-
#odt (mo IB wkP/9) rewme-akTupHoCTH, Tpefyertca MCOROCTI! HAJSLHNE
ASTAXLHNE DPBOOTH O GTOOPOM MDOG NOvPH, SECTUTEABHOCTI I BOJH.
Xaperrep ramme-noas B pallone cke.ld 17, M2CT8 fIOA3CNHOTO SREPHCTO
h3pupa nokadaH A8 Puc.3. [IATHO PABNOBKTIRHOrO 381[A3HOH:HA, SNAB-
JeHRU® HB3eNHuUMR paoremu, AICM-chemkoll He aafiKcHpoBAaWO, 4TO
OSBACHAQTCA MO/MNH DBIMEFaMI NLOABAGHUA F8IOBKTRBHOCTH .

He xepre ramma-gons yuscixe ¥ 2 B30 npogeneHu vepes 5 |
MRP/7. FRacToR ' 2 B ooHOBNHOM XapaKTOpHIYeTCR JOHOBUM 3HE8YOHIOM !
TavMa-noMA B TONBKO B OTHONRHWX peflonsx jsosmwy p.TaarascnaT B B
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!
3
creieft YacT4 YUACTIS BKTHBIOCTS I'8MM3-N0JA NOCTUI'SOT 3HAYSN
10 20 uxP/4, JUIA BUACHANKA NUURCTH 3T4X "UATOH" TOKRE HAGOXOMINMG
NPOPEARHAL KOMINOKCS RB3GMIMT Da3eT. [ AaJIRRaK yyacTKe HCOLBBI'G"H
4 nom@ertiux ARGDHUX BATUAA. JIPOMTD Farun-cCAAs WAL MecTaui rac-
noso¥eHns ciksaxstt nopvanstut (Pxe.4,5). i
lla vapTe TamMa-NoAA yH8CTKA 5 3 HIOMKINA TBKX® MLOBEASHN 8-
res & mkP/4. Y4acTok xapekTepuayetcA DOHOPUM 3HBUEHIIEM CBMME—2K-
~ THBHOCTH,He NPeBHUAKUGLA I5 mxP/4. 3 npenestax yzactxa nropefeno
nom2euyuX anerhHX P3puUBa. NAPBKTS[ raMMa-iloas !1an MeCTaMy pa 10~
ACXSRAA CHDUAIH Hop anbHul {P:e.5,7). .
Gorext "Alxaa". (bemra A L2pInM yYECTHS auno.naeua ¢ npcEe-
ISHKOM KOMRABXCA HEazeMHHX [adoT (Puc.&). ’ i
Laperanduaiaveckoft cheMkoll NCATBSPRAOHO HEMIGiE LEIICARTUBHG
3arpaAsnonsa p 3250 M OIO-1TO~BCCTOWHAS yc'rbﬂ r.lyryra - aeaors
Npd7cke p.hapxs. Y40CTOR G [BICIOBKT: 1 BHOCTRN Gonee [0 MKD/x 1 mmeatT
pasmore I iv x 3.75 KM 1 BUTAHYT B COBB[0--BOCTOMHOM HB8NDABAOHI'A '
{Puc.9) Heudonsvea pamroskTiBHACTH Mo 70 MrP/x 3sdukcupopans
Oro-337a 010 WACT: 3aPAFOHEALO YUacTEs. JWiMTuBad, t1fo aOpAposE
TARMOBKTVLUCCTY JOHHOIG: YUACTHS NLOPQAEHHHNMT HA3CHHUMA [ITOTAMI
YCTAHOBAGHA, ONNG3HBYHO, B TO:M Wteas it B palloHe yoTea p. lykyka,
rle [OmHO2KTHAHOCTH NO TakIfa—iiCAk He MHOLM4 donce S uxP/1, ged .
3BCAYFMPART KAK NPOBAJNGHIA HB30wHUX PACOT MO ORTuieNeHRX NLIpOM
IEYiNX "nATeH" © PAMMOAKTHEHGCTEN Gosee S MKP/4 B masHom padowe,
TaK i PACHM[SHWA NJAOWANA NCA A3FO[0O0TH ¢ UGALD BHABJGHUR NOXOC~
HNX "nsTex” B npaneraKustx paAoHax.
06BeRT "Ynayuni®. ATCH-chewka sscmrade I:1CC 00 He Mnooapemw :
jol8 a'La.'l:JHH punonHesa » asrycte 1990 rona (Puc.l0). Ha rapre remMe-
nCAA 11ecTO BIPHRE A G BHODOCA (UECALYRTCS RO ddvlamve 10 meP/u,
YaxcInaNbHYe 3HEYSH!I B SMileNTpe MO 25 mpP/7 (Pgo.Il). Kpowme
KOTTH I'SMUB—INAA, LW N[IBOXMM DHKOUMPOBKY ¥3 KAPTH Kohuenrtpswnsh
yraua (Pic.I2), Ha koTopol EMMHO, YTO MECTO ANSPHOTO B3[HBA; S9NN-
CHJ0Ch ¥ B YPBHOBOM KaHane. : :
" 2.2. Hazamiue nggg:;e'rpxmecme W pAIOMeTLEYACKIS ;

HasemHue '[adoTH NMAGHXPCRANACE C YUOTOM MOAYYEHVA HBHKYX 0ne-
pomarmell AICI-CDBeMRH ~ A YIACTRAX TMOBHIGHHYX dR8YeHNY pasAbOR-
*CIIBHOCTN ,HE ABRO OBA3ARAUX C NSCTEMA MOASSMHHX RNOPHUX aapupon
NeTONOM BHCOAKE "ROCAHTA", NPOBOZSHHA 38MEDOB R onpodopaHKs; R0T—
BN H BONH,;8 HA YYACTRAX BNABJGHHA POIAMOSRTURHOTO sarpAanesntt -
n:;‘:;r:::x padoT B MacuTale,ONpANGAACWENCA DPaIMOPEMH nuan.nesunro

i
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Enn PeweHiA 3TUX 38484 I'TyiNg GHA8 9 EOCTATIMHOL !f.’..’!i!'-'.(’!(‘;rﬂl_

ccﬁamona pamoMeTEany i podiwercaini: CRi-3d-00 - & wr, AU-Giv
Iwr, ZC-0 -dor, W5 - [ wr, Kii-lz =i wr, i53-iCH "loncs
llpunaTy" ¢ ramve u Geta-jneTekTopartt - 2 wr, Diid-lenl - npogop
Bcb ILPHCOPH MeTLOACYIHYACKS, HoBepeny B 1969-Xir. r.

i I Xome BuNonHeH:s HeMedsuuofl nperpamun baﬂnr CDNOY cTana s
BILEHNY HECOCTOATEABHOSTD "HNOCAHTHOIG" METON3: OIDHHNYBHHOCTH N
BreMatll, KOT/8 BAPTONBT XAET C LAGHTAVLEN ADFTATEARNMY, Ne 0c3f
K4NE RAYUHTH NOCTITOMHO NEeNcTarpTeNbHYD NAOMATKY BCIIY: CKDA
#¥, P KOTCfOR OWa DpoiiaponeH amecHuil parke (cke.% 61), rie POL
¥i@ T CBHWSHHYY SHUMRHIAX I'aMNa-NBIYUBH:IA, 3BPUXCKPORAILNY Ny
ATCii-cherKe B 3B60I0UYSHINX NOAMAX [OK, TAY ~Ka~ginch BO3MONHYM |
fPUSZRECTH TONMBKO GJUMHUTHHG 3AMELH U O0TNGIaTh cayvainun npooy
{yuscick ¥ 2 AiCH-chemer, pomws p. Taarscrmt).

" 5 uTore He yuscrtke "lleBa-3" OwA npodueH cRzd npodian wepes
crsazvHy % 61 nporaxeunoctsd 400 M no asimyry :0° {dukeuropany
3aMerH qepes 20 M, 3EAYOHMA TAMMB-HINYYSHUA oT B Lo 12 uxP/y,d
Ta~HANYIeHU] ~ [~4 wecr/mnn.cmz) i NPOK3BOABHOE MCXsXpaHre. [l
TP3X Gocamkax B momikg p.TaaracnuT B KOHTYW rawma-noseil mo na
Htm ATCii-chenkn o nHTéncnaHoorgm Ko 20 MxF/u aanrcnjoranc 7-1
uxS/ 1 2-4 64TE-TACTVL/MUH. CM® (npofimeno no omioMy npobuap
Holl i(C-120 m). '

1 USwert "Taag-Xoax” (m.Tasc-Fpax, ckp.’ 17).

“XBRAUHE PBCNOACF2HA B 7 K OT n.Taac-Fpax PPGPX NO tOYeH:
E.Ta3c-npax va o8 nresom dopery. lio undopmauzu ,mpencropnciioll !
NI "JeHenedTorearecnorna” nonsennuil ANerHul p3CUR nNpouaBeficd B
cxbaxune i 47 p [970 rony. He ycTwe CKPaxiHH YCTaHOBJEH JHAK:
Crp.i# 47, uavata D?.Ul‘oxcuqaua (2.86. Npiwina necooTpOTCTRREA
He. ACHA, i

¢ 7I5CTCK NOTOALHG, HE J3ydancH, nroimera Marvetramsy JUCG ) y
ZupamuEN B 47 ¢ 58 (pecnosomena n 1O u ne a2 .50, panar
ckofueds GL.U6), Tou npodman wepos U0 M APOTAXAHHOCT bE
Y W MECUDYT BRONB O9peTR pekH. EeTecTEewhuli reamusa—jion opos
{ 2KF/4.

6 10C # ot ckB.% 47 no a3, 315° oonapymeHo NATHO paNHOAKTHREH(
3, QATTA3HEHAN C UHTSHCHBHOCTLD TOMMB~U3AYYGHUA HE TI0PEDXHOC T
wKI/q Ha fode II“MKP/H # 30ToKa deTa~usnyueHug 22 wacr/cmznr

fore 2-1 vact/enumy, Mpn neTeuIsmun B Maourade [.500 oxow-
TyreEs nomans SC x 50 u, 38QUKCHLOBANA. MEKOHMBALHAA [8010AKTHE-
42¢7e LG22 wrF/q (s uoaepgyocrn) R NOTOR GoTa-uanyueuxa 33. yact/
“H. 8 fone 6 wacT/oMmin. (Puc.13).
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I‘ama-u'mmeure puansatlio ‘'teaien-i37, cnextp cHAaT PCH-ICIM
(Puc.11). |

patc] -ch.m..c LBREHI2AEHOT DRTHRINCTEE B3IATA NLoA5 NOYBY BT/
B kewrype ustna (S0 meP/4) up-isned wypd vayGiaolt (5 s, ﬂ':r,tr‘axm
Ape npodi ¢ neeerxnocrd 2 4775 w we raydime 0,5 u B 47/3. \_._'yﬁr.mp—,
H3A GeTa~aKTEDHZCTH N3 conTEnseTRenuo [16.3, 32,4 - 16.4 x e-te
K1/v nosranser creazTy sARAKNEILie O MODEPXHOCTHON XapakTepe!se-
IZA3HeH; s, ;

. llapannensHo ¢ npceapenitod £a00T NO MY YOHUP MACT aaruma Hans
Pronomw.cs TONIOMETRHUCCKY HCCASNIOLONIA ILOMYKTOR MITAHIA il
noteepo’ pomt (cy:marnan SCTa-avTIBHOCTD A3UOPANICH Hy FEi¢io!
CT.HY2HRD0M OTROMILA CAGISMECIHET oy Pechydumikancka? G
B {erenanosw) . e npopaneiin: 371X KCCA2R0BAHLY BE3BATY TrUEO~
T7 94513k NETLGBON BLAM 43 RUMO3A”IL;R HA ¢.p.Tasc-ipax & Taa i
~oty067a, newssapmie 2.3 n 3.3 x i0TV e/ (ks npamwno, dm ap-
HBA GeT2-aKTNBHGSThL RiUTHEROd POMH B /KYTIH HuEA \uanumensm,r
PGi-1e.). |

Feayantaty suar:anp Anii a°BITTHIY oG, ‘.')(‘ B LTHOM, TG
U OnpeRomLTy BOTRIBWONIG [LLAZ IRLEINGHUA LIHCBUX [AGCT B . Yeac-
Lpay wacT:: vryamu (Ugramop 5.0., ‘ierenawos L.X., Mawiuon B A.) nas
TEBTEABE2 0 CI[GEOBBYIA BOJM D.[.Taac-izaX u }'naxan-Eo'ryoeyj; On-
$o%onenie putonHeno £7.07.90, T.e. 7tepe3 ane wemesu. Crodpeds 4
nroGu %3 :.Teac-F AX OT MecTa B3LUBA A0 NOTAJKE ¢ nme;aemu 1.5
K1 € nrod w3 p.UnexaH-FoTyolyA ¢ Texu ¥o WHTerPajoM. Pa PRY L i~
- TH BHAM'32 NOKA3AM( CYMMATHYY 0ETa~aKTUDHONTH HURG YYBCTRUTENBHOO-
T Pii-i0ll, {ak MM y®me mMCATM BHEA, 9ACTL 840T, B T.%. CNLOCCEA-
nie, M YOMSIOBAMN NEiiieHANMANL [A3EHX KETIN0B ONPCOORANYS W MeTO-
E:K 3HaATHKE. B M8HAo: cayyae 26.06.9C #3 pew I.lnaxan-l.ic-Tycdys
nrencraputener AxkyTrunronets oI Ji.JoxXTypoeww Owins oTodrana doAbme-
o0se:nan nyoda 2C # ¢ NpMMeHelsel MeTINB KMEHTPAIMH PaMOAKTAB~
ROTO CT[OHIL!A LyTOL CORSIBIL HO OHOOCII@HHNWI CHMOJKAX. .\HAmM:? aTch
ppodu, punoaMeswnw} p [IYDUC r.lnamiBocTok, sloxasea 3.2 Br/u. Jaa
CI8PHOMIIA: AHBNOTUYMBA [roda U3 JeKn Lapxa. eyme no Teqemim Ha
I x4 or mecTe suGpoce AmepHoro p3rues (Kpawon-3) - 3.2 Ln/u-

liaxoxreuite B Romine roRM Vnaxsy-FoTyodya mecTi 1on3eMRux ARED-
HYX B3THBOB, PACMONONGHHHX BHWE MOCTB oTdopa nyod ¥ Oat3roe gocelt-
c'rao €0 CKRB.} 47, 38CTEBAADT OTABHTH BONDOG O cnorenarmackou Ha-—
6argenns 38 PORON,CAMOM THATONGLHNM OCCAGEONAHWN BCEX MeCT nroaene-
HA DI[HBOB H,B03MOXHO, OOJee TAYCOKOM, Wan NpexoTaswieTcs cpiuec.
#3yqeHuM Boell mpodiesu: BI[¥BH, TOKTORMKA, MepajoTa W T.A. |




_wecKoll cremxe waowrads 1:20C000 He TeppuTOLIHM JMCTOB P-49-XX1,X/I

122885 mM*, momnayveiins - 979 m ' ramm-npapxumpnnanm mypdop ~
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\ Ec'reoraeﬂuu’l rauma-(bou 8 paltowe npopemdnus nonsomuux anoruux

napunon (1976-87 F.r.)-nayxen NpR peirioMeTPHIOCKO! otetpo & [974-
76 -r.r., sunoyyeHnoft Goryodunckof excnemmrte’ (OT90T € reoforx-.

XXw, Xom, XX, XXiX, no padorem Taac~Dpaxoxol! naprun. AnutHnun
H.H. ® np. Mupnuq.*m?? HERD, mhp: B I3F343 - NMpu- sTx. padorax npo{
poaenn pgmouerpu”?é'oxan ¢beMka_macutada T:7G00C0 wa muiomeyst

4475,6 nor.m; xaHap - 636,8 M2, rawa-xapo-rax ~ 66I,I n.u,npocay-
uneanue Repha .YTI5-25 ~. F0I0,6 nor.m. Pau:onRTADHOCTD NOPON: 4eT-
BEPTAYHHO OTNOXEHWA (CYTVDIHKM, DOOKA, IUDMHH, raneynuxs) - 4-I0
MRE/4, nonépurd - 4-5 MeP/4, MODQKM® OTNOXSHWA TOALEKOTO W MMH-
coaxcrore Apycop - 4-8 MkP/u, Tydw - 8-10 MxP/u, cpasuuTensho Bu-
cokofl payoaxrusEooTH 10-I5 MKP/q odxanepr Tomm YRyryTcroft,npe-
nAxoRofl, WATHHOROR 7 DepxoneHCRON OBMT, B TAKXO. OTAOXOHIA CPOIHE-
To naxec3cA # opmopnta. B peflone npopenmeHMs B3puBOD ec'rec-raeunun
rawe-@on TODHEX NOpOX He npepumasT I4 uxP/u, )

[pupONAM BTR NAHHHE KBK OCKODY LMA MeNnHeHmero nsy!_emm peista-~
OHOHHOR OGCTAHOBRM HA YYBCTKAX NOXIGMHHX ANEPHHX B3PUBOD W BHAS~
ReHHA Ha 5TOM QoHe IITeH DamIOBRTIHBIOI0 38rpASAGHNA.

* 06seKT "YaewHf”. B naane padoT He GTOAN NO NPHIHHe OTCYTOTBHA
osexennd y KoopmtnemeonHoro coseta no FB 0 NpoBefigHHOM 316CH SNEL-
HoM papuee.. llo mwbopraumu, nonydenHoft ot Menoskoms W CenenmucTaH-.
wm r.Ynewwll, nonseunuft (CmanoeepxnoorHuit) amepHEN B3pPHD O USABLM
CO3ARHMA NAOTHHHY BONOXPAHRJMMA TDON3BLAeH P 2.5 RM K 03BOpO-800-
TOKY OT NOCOJIKB hawmiﬂ-z p 1974 rozu,'. OuerHAN HACADHEM MomHuf
EYGpOO. » ’

- Ha mecTe Bapusa pamoax'rnsﬂoon 50-65 MxP/q. Ha nopepxuoo'm
B Jﬁo 200 urP/4 » saxonyme B8 rayduue 0,4 M.

i FeayasTaTd Hamero dSonemopanma UpMBeNeHY B NIIArAeNOH K oT-
\xe'ry arte (Mpuwnomense i 5). -

‘Tlo nansum ATCM-creonxw, BumonHeHnolt p aBerycre o. .. PBIMOBKTHB-
Hoei 88rPAJIHOHES JRARCHDYOTOS RaX Haj nopomtdﬁ napun "TAK ® RA cNe-
B8 obaexs (Pwo.II).

B maxsHefwen HeoUXommMo pacmEpeyve ronam AICM—o'semm C U8ARD
n;ocaamn cnen o0XBKe, ROCTAHOBR® NCTANMANX HASOMHWX pecoT HE
uocro'lspﬁn W NATOH SETPAIHENNA, TpedyeT OCLAGMONUA PART SamHCH
% POIMOSKTIENOI'O B3STLASHOHEA P JDAHOROM KaHBAe npm AICM-oBeMRe

(P.xr: .I2).
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iI3

Ogmexr "aftvaa” (Kpatot-3). !

EctecTeennul reume-ion TeppiuTOPHH H8yYeF NPY MBCCOBHX ﬂoucxax
MecTorosnsuul ypans reondrent AMBKHHCHOR axcnemunu B 1871-73r.1.
(Tappuiok H.B. n xp. OTyoT 0 padnte Xaramsintcxofl napTii a2 2I‘:‘e'/[-
73r.v. Waveruams Kk rocymapcTeHHCA reosoTAusckol kapre wscwThoa
1:5CGL0, et (~i0-81-B,T u (~19-62-4,8,3. Hopsa, I573). Pamio-
NATRMeCcKan chauvn racrTada I SCGL{L suilomisto HE AACHAm: iosg .7
k4™ pamaometparn C11-2, npepepen’ remm-npogeuutpesasis oyl q
1323 ner.w. u kanas - 01,8 ud, ‘ ‘

Mernmirxa: iincenpue nouexst Mectorcydsuit ypaus uornamu'u'.c}, QR
HOBLELEHHO © 6073 0IeCRTN FAQTUC2BANVCTY. CRAGHHON asoG "pj'.BfB'.—H‘.Q
B {exalon ¢ fuxcsmueil 3smepos Mapad SN, Lpi CcMEHe noDTa HebaBd- |
L0 OT ABTUPBARE, wOyDHHHE (PO USYNAMMCE 00 DLOPHIIM ¢ ...rxr‘?-
Uuedl surepos wep2a 1, prohium Ee pexe. tieM Jepes Q0w -
_ Unpam nawsdons radot JYAS NPOKIESNHHA HaoTpuitka acex r-ﬁndi‘.;')s
H8 BANO-pBINeBUS MeResH. STeACHHDOEAHNE B [GNe B HACTLONKA Ha
Bomio-pupescld moyenu - ie poxe I paza p wmecsu. L

FeaynpraTh: 7w0gojw, CAATAXEME TAppWTOPER, RMEOT CUIMCERTREHOCTI
4-7 MrP/5, peaxo o L4 (30uN [A3NOMGS) K MOUOh B EEANIHHOM cJQque
YCTEHOBASHA DU/MOBKTHBHOCTD NePMORUX NOCHaHIROB 25 nxP/q (r.n.
946). J

llopom papaueTy Kendpua [ACNLOCTPAHEHK. TOXBKU B OCHSNAX [OK
Mapxu » KywuyiyR-TazHHeeX. 1iSBECTHARN, NORCMHTH C NLaocacAMA K
JHHIAMIT A3BOCTKSBIOTUX a.naa;cm"roa ua/pxe..e.’! HIBSCTHAKNPHR N3J%i-
KOTageunyx KOHTAOMepaToB i eulmpoanesux HALADTHARKON. !

OTAOROHHA LUXNATC OPAGRUKE HCHB3YVTLA HELDNSS P pi;-:—-
NLOCTPaHE!HSM W BGTpeYanTeA He Beelt mayaeinsed tappyropis. 'i'lpg,u--
CTOBMOHN UONONWTEMM, A3BACTHAKAMA, OOMMTOSHMH NECHARARatl M ‘33
DACTHAKEMN, BONOPONJIZBHMY LONOMKTAME # nnc‘.xorena' FHMA xonrnwe~
Laremm,

KapicHaTHRES CTACNEIWA XBLAXTELHIYEITOS CACKORHUM TanMa-lionaN
© KOBOANITIN LAKHG- ARTHIYOCTH OT 4 Ne 7 mkF/4,B CTReALHEX c.n-
WAAX BB yN8CTRAX padsioMoB 9-1Z MEF/9. . i

llegproKie OTVONVRUA XHPBRTOPHUIYNTCA SUABMUM pASACCApA3eM Lt
TUAOIBYOOKIK SABNHORTIHOCTOR-II00UBHUKIS, 8NP TCAZTH, PPBER R TH , 4LTR -
JEATH , yTUHC 8 CIBHON , 19CKHE, TyDonecualiaky , pafAcanT#i3coTh 3-14 Mz,
B ammRuynoM 0JYURE 1A 0OBOPHOM CRJOAY DpydILen EaBioHOLD & l‘psxr:m-
POTO B necHYAHMRAX J0 26 MRP/s,

llepsopo-smmenscueyTHuil aHanes 4-x upod: ypara - 0,00042,
0,00(26, 0,00C1, 0,00006%. . i

IIo.nepnm 28KUMANING SHATMHTOALAHO (UIONARM uocaenoaanol ‘
reppaTOpAR, 0T 4 ;o 5 MxP/w.
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. 14

PagioaKTHEHOGTS NODOR NO OGHRROHHNM YYBOTRAM WKP/4 Kon-po

N . 38Me[0B
1. HspectTHAKN B goroMHTH . 4-7 198
2. Jloxepity ‘ o 1.5 512
3. NepMCKKe OTAOReHMK 8-14 75
4, YetpopTHTMe OTAOXCHIA ‘ 6-8 o4
5. Bonuw pasaomos B rapdonsTHON ToNme 9-12 76

[lromexs oieHeHB Kex (ecnepCNaKTIREHAA HB OCHALYXeHite Mec'rox.ox—
HNOHUA [RMIOBKTHEHOTO OW[EA.

Cipamite, ® XoTOp0d 8 asrycte I97B roxe npomspemed nomaeminil
axapuufl parup, conpepesAssmtiicA asapitiHuy BIOLOCON PAMiOBKTHBHHX |
SepecTB, ;AGNOAOXEHAa He npaBom’ derery [.Msrxa (p I2C m or yrese
poRH) B 3250 M PBOPX OT yoTBA p.UyRyka. :

la 6yposoft niomessce HET OGTETKOB TEXHNKN 1 0GODYAOBAHIA ,NPOIN3-
SOXCTBSEHHYE T GHTCBHE NMOCTPONKN [A3[YyMEHW, BOR[YI CKBeXUHW B [8-
Btyce neppofl COTHIt MoT[OB NOWMeHIHY cxolt cpesad Oyabmosepow.Bésmi-
83 CRDAXUHY COOFYROH MOITUIBHUK. JCTHO CXBANSINM 7 MOTTUTBHIK CO
OTOLOHH CKJAOH@ BSAWMNKY ISMAMRNMIN BANOM.

YCcTRe CXBBMMHH RNPUACTERAAET COOGO!! RyYy BEMTI € OCJAOMKAMt ROCOK

_ 06puBREME TpOCOB, TPYG, KYCROB GeToHe BWooTofl 3 u,Ha pepmiHe KOTo
poft yoTaHoBNeH HRReXTO NENKpeIAeRAHY K Gypomoll Tpyée oTTITYY N3
yTyna suax ¢ pessebiofl Rexnmosd "CriacHam 320HS™ © aanpemeHieM Be-
AQHUA 3OWARUX PRGOT. .PABIOBRTABHOCTS B OTXGNBHWX Touxax mo 740
uxP/q.

_Mormmsanx - B mexuu npamoyroaeHwl naockufl xomd swcorof 2 M it -
pasmopon 10x30 pasnesoxen napaanensHo Sepery pexy 8 100 M or yreai
soMi. OropoxeH M3rerogeD N3 HECROABKEX pARo® cTenvHoll npomosoxsm,
saxpeiLennoR ceaproll He TLYOaX, BRAUSHHYX B noxyod-fury. agyATHe né
MoNTOM. JSTopOMS DAZPYMEA8 NMOPO3ON H3-38 FCTAHOBKI NITNOJCKY "BHA
TAT". PamMOAKRTEBHOCTS H8 NOBEPXHOCTH MOTUABH:iKke I2(-2EC, B oTRENB
HuX Touxax xo 700 MxP/%.

'Beax, npuxpusaxeml MOTRABHEK M YCTHO OKBAXHFH OT TB/MX H AOXEG-

FOX CO CTODOHN ORAOHA, 28MaAHOR C OGNOMRSMM ROCOK, KYOTO® BH-
coroll mo I » moxymeanmen pammycou 75 M NpIAKEsT X npoun namofl.
uearoOR Teppecu.

TO\' GYDPOROR NACHSSAM SRODX 1O OKAONY B OTO[OHY T'SOKOBITIGCKOrO
sRgRe "Yorse WWEYRe™ » noNoce WMpNHOR X0 NECROALKAX GOTOM METpOD
n aporamewmy 2.5 v aront “"MepTaufi” Aec - Me KOPHD NOrNCENe Xe-
m KYOTSPEEKN, TPEDS, MOX X ATCXG. Ehnononnon Jexousd ABMA:




269

IS

brea posaxite, orTcToAMmile nr'yr" oT npyre A 20-30 M eDUHITHEE NOMOAHS
noder:: Taabiilka pucoTodl [.(~1.2 M o 2-3 yme-ouramu. Pamioaxrnpauft
tbon B ocosoll waetn caeme 50-8C urP/x, ua NOBEPXHOCTH IBMANM IOC—
I2C, no 15C mxP/s.

Jloz:iMeTrUdeCKIA HIMEpEKIIA.

Maewrad HaacmHHX ROINMOTINIYBCKUX DAGOT, UCXORM HS ammw b
HOM 1LOTAXBHHOCT:! NATHA A8TZA3HEN:A B NPEAMAX YYACTKS, naydenHo-
To AlCli-chemKolt - 5 M, Sun apuuat [:25000. !lawepsHia punoadazvcs
¢ morom 2C M 110 npofunam wepes 250 m. Marnstpam npopyérens Lo .

- OyccomeHomy Xxomy, npofwsmt mpolimeHy no ropuuls xouaacaM. OrpaHKva-

HAC NO MUHIMYMY ONPOROAANNCE TLOXKPATHWM NORTODOHHOM 43MeFEHHOTO

ypoeua 9-10 wxkP/4. Eotecteanuufl JoH CopHHX nopon, CABTADUSIX J3y-

4deMyD Tapputopun 8 MxP/4, ) .

Beero npofimexo I2 npogunefl fiporaxessocts® o 500 xo 1700 |u, pa-
IMOBKTHBHO® JarpA3HeHue nrocaexeHo Ha 3.0 kM (Pue.I6). Pesyiira-
TH HA3OMHNX HAOIDROHH] NPAKTHYGCKN CONOOTARHMY G NAHHMNY AICUI—
O0BEMKA.

lipupona ramua-uazyweius No NoAGEINM HECIDREHWIM odn.muelu H&-

JraueM nesua-I37 (Pue.l7,a-x).

: Ja TpeHMly NATHE 3@rPA3HAHNA HAMM BIATE DONWMHA POHE B IO :
MxP/9,0 xotopo#t inpmdopon PCH-IOIM "Mouor-{ipunaTs™ ymepsunc fuica-
pyerca He oxpyxarmen ¢one 8 MxP/q Hemiwie mesma-I37 (Pue.I?,x).

laoTHOCTL NOTORA GeTe-%80THR B RONTYD® NATHA SATPAAHEEHA ACCTL~
reet 98 wacT/MEK.cM* HA yoThe oKkBaImuW M €C-90 wacT/MnH.oM® no ma-
THCTpAAM B pafioHe npodsmaeR W 5 u 6 ua Fore 2-4 wacT/umA.oM° 20
apefilenaMy NATHA (sauepu CXeASHU HA pacotostiun I0 oM oT nomepx-
HOCTR) .

) JTH peaynLTATV MaMepeHwl NOIROMLAM OROJATS SARADYENAS O Baxs-
IBn oTpoHIMA-90.,

" AICM-c3eMROE BORDYI' OCHOPROTO CJORE® BHARNGHM H BUESAOMY no K30-
rasmie 5 mrP/a (Puc.8) NATHA SATpASHOHHA DuSME[INH OT NOPENX 00Te3
MOTDOR RO NOpBUX RHMAOMOTDOR. Xapaxtep EX pnenpuo-ioau nospoxser
TOBOPHTE O BOSMOXHON [EONDOCTPEHEHMH /ATOH HA ROGATRN KEAOMSTDOD.
Qocemenu npn- npoaemm ONpoSOBARRA XS@ RETHE: NG RpEoM depery
p.Mapxa unxe yorun p.Uyxoxa - I2 uxP/v (meovo ordopa npod ROXY
CIO x CII) x dammues OT OOHOBHOTO CXORS HE decrex - 16-17 uxP/
(weore ordopa npod V-G x Y-6P).

flo PacHeTaN, BMIORHONHVM BOWANMHAROM wrads [V r,flkyToxe nox-
noaxosAmxow Uoarzoseum A.H. JPORHE [OIDIOSREREOOTN B CXNNRSM OXOIN
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; 16
] uouenr BHOpPOCE MOYUD! ROCTRTSTH anaveHAll dosee 200 P/y,a cyumar-
. 'noe 38rpA9NANHIG TELLHMTODHR B HBCTORMEE BPSMA - RO 3000000 Br/xr
(pacmu CRONBHM NO MOJYYSHIA DOAYNETATOD BHAJNHSOB).

PeaymsraTd onpodoBaHud.

'B npoileccs noAepHx pacoT HA odbexrTe "Ailxax” npose.uauo onpoooan
HE9. NOYB, [BCTNTEALHOCTR R BOGH. On[060BANNG, KBR M BHANITITBCKHE
pad0TH, BUNCJHENN N0 COOTRSTCTBYUNM BEIOMCTBENHHM MOTOMGIKAM.
Beero otoépexo 44 npodw nouss, I4 npod pacTiTembHocTi it 20 npod
poms. Cxema [acnofoyeduf Nnpod NOUBH H DBOTHTENBHOCTI N[VBEAEHA Wi
fuc.18, pom ~ Ha Pro.I9:

Mo pesyasTaTeM AuGcpaTOPHEX iccnonopanuil piaHe NrAMBA 3aBHCH-
uocn RORUeNTEBIAN uesuA-137 u crponmta-90 or momiccreft. BRCICIN-
mmnqoﬂ noay remva-ranyyerna (Puc.20).

' XapexTep [ACALOCT PANGRIA PAJMOBHTABHCOTH HA8 TAYOIHY .:syqen )
'rpbx mypdax raydnnol 0.50-C.55 m; wypd 3 - 6.5 K200, wypd 4 ~
1if6.5 HKICC u mypd & - N1P6.5 MKO. Paspear (. (0-C.C5 ¥ - nousen-
ro-pacTaTensied caok, 0.(5-0.I5 u - cepult 1ecox (roavko oypd 1 3)
0.05-0.55 & (B myple » 3 - 6.15-0.5C M) - mesrea ruma. flo pe-
ajALTATOM aHAxnsop € npod B KamnoM wypde Biumio, YT NPOHIBEMOCTH
LJIEH HOSHATUTEARHA, TOM K@ MEHEs HaGJPNaoTCA Npomecs Reperacne-
'RGNOHAA BKTHBHOCTH C NOBOLXHOCTH RE IPBHINY FB3fen8. TENIX N Mers-
aux nopon (Pac.21).

" Anasms NoBepXHOCTHUX POXR B ROHTYLS ciiena He cyMmMarsyr 60Td-8K-
T#BROCTH, BunomenssN npudopem FKE4-IeM, npa mmepenmtposalmoﬂ
cxPpoc'm odeTta, nosscasxmelt r?aopsvn ) RB!BOTB?HHM sarruznennocl;-_
TR BORH (n;oda ClI2 - 24.6 ¢ CII3 - 2614 ¢, CII4 -~ 20.9 ¢,
CIIS - 29.1 ¢, Bosa nnneaea - 18200 07"), HORBEHBBB1 BEJDIVIHY
Buxe IxIQ™ us/n. ‘

| PeayabTaTY ABBMLS 0B noaswm cnewa'rs BEBOXY O TOM, aT0 pamio-
BKTHEROS BAT{M3REHNE P CJENO HOCRT NCEOPXHOCTHYA XB[LBKTEL,CCHOB- ‘
Rafl MAcCA DRIMONYRIWEOD 38iIRCHLOREHS B NOYPEHHO-[BCTHTEIBHOM
ost@ # DBCTATOMNBROCIH, R[OMO NLuycThenofl wscTit paruwBRoOll cCKBamHu
- hommm, rae ¢ TAyOunod rajosKTUBHOCTH Bo3[pacTaeT. B 3oHe
MOTRERBERRE B nopepxHocTs npA 140 wrP/9 oysuapHAR 66T8—KTUBHOOTE
838. IxID' I2 Kn/r. Hs tTaydmne C.5 m aoapac'raer 10 540 mxP/q u
1153.6x10712 Ka/r. .

'llonepxaooma BOXOTOKH HE EECYT snaqm KoBiteATLAURA pazmo-
EyRmnop. loerynaenss pastoumyrmiios B p.Mapxa nponoxo;m'r. B oC-
no'mou. 08 oub?r uemmecxoro cHoca. .
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SAKIRYEHHE

I. B msoTex apomoARHIA ARGPHHX BSPHPOB Mipuuncioro peftona (c.
Tagc-Lpax, r.Ygawuull, paftok p.Mapxa) uMeeT MeCTO [BRIOBKTUBHOE 2:
rpABHeAWe NOYEH, paoraTeskHocTn (B 2-50 pas npeeumaseT JodoBHe am
qeRnA).

i 2. Yposens rmuu-{mna npesHwWAST BCTECTEGHHHE 3HAuUSHWA B 25 pa
a doxsa,

i3, CymimprAs Ge71-0KTHEHOCTH MCTOYHHKOBR NHTHEBOI'0 BOLOCHAGKI-
s (p.B.Boryooys, p.Tch—l‘mx CuTuReHCKO® BONOXpBHUIMWE, p.Map:
wefibwe BRY-88 (5 x 107" Kn/amep).-

‘HPEJIHOEEHVH] T

. LB HORAX YIYTNGAME KBYECTBA PAGOTH ONELMAMICTOR, aueaxammx A
pellony o Hedzaronexywuoll. pamRARoHEOR odcTanoBKON, HeoGXOMmIMO*
(L. ¥ueTs b BazEwn emmaparypy:

{- Dorogostil pagscuerp OFI-68-01

;= Mpadop FCH-IOIM

.~ Xosmerp APT-QIT :

.. nosmierp BE-04 (noxmes eurs ¥ EBRIOro onemmMasmeTs)

-~ pearmoxarp PHB4-InM

- paxmome .y FYB-O0M

=~ paxacnerp asposaned - PTA-OIN wmm PAC-O4I

|- mammenxyemumie moswmeetpy ~ BK-02, WOKY, TII.

3. OurrMaxsrw® cocrad Spmramy 4-5 opnenmamiorns.

‘3. B Tadexb OCHARIANS NOMSMO ORODONORNY, ONATHHHX npRHanTeR~
xoqrall, NpouyKTes nUTYHEA ROEEHY BXOINITH 00ABATRABHO:

~ WAMKE XAA OvGODt RpoS ROYRH, DIGTHUTSISHOOTH X T.X.

= SNROOTR 15 ovSapa aped somw odiemenm I i, 10 a, 20 a.
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NI . WmorsTy? Ofoxormn AHI
' . CO AR CCCP

e
<

-

flo WGOXSRODERAD A[OC NOYR B DACTETEABHOOTH
B MeOTIX MNOXSENAWX AROLINX BSpHROD B
MaprmHoxoM pafione

.
¢ st n.

C 24 xoun no 7 woan ISYC r. » Mupmunéron paflomo Mo SAfSHED |
{ CopeTe MEHROTPOD .peonydamKz pacOTE1S TLYNNS OMETABNHCTOB-DBIIO-
| moros AAf PARNSIIORHOrO odcAenomshua o.Teac-Kpsx » r.Yaawull o
| OpuaerapUBNE TepMTODEAME. B wTHX padoTeX YUSOTRORAR X RHOTATYT
| dmoxorm "AHIl CO AH CCCP,
floxesye padoty mexxcd annsparypoll CPI-68-0I (M 2141 nerpoao-
; 198 nowy 1990 r.) n FCII-I0OIM. Orodpsno. 6 npod mowen B 2 npolu
peownonnooﬂ.
fipode MB-I. 200 m cepep cesopo—looron or yoTss ox».B 47,nowse]
§or 110 wmP/w.
Dipoda 1B-2. I0) m na ooaep OT TOWXE OoTdopa nepnoﬂ npody,nowes,
| don 25-30 wxP/3.
. Hpo6a IB-3. Meoro unoploro nswu p 2,0 kv OT T. )'mmmﬂ rpy|+
.Qor 120 wxP/x.
- Nipo6a Hb-4. Meoro uepnoro BPSINBE B 60 ] o: r.Yasmul "Kpe-
T0R-3" yorse oxmsmu, rpynt, dos 750-800 MxP/%.
‘Tipode MB-5. "Kpator-3", IIS0 W or yorss OXBaxumy no NBTHOTDA-
a4 nowes, dom I0(-I20 mxP/x.
llpoda HB-6. "Kpnron-3", 1200 m 0T yOTHA CRBAXHHY M0 NBITOTPA-
.tn nossa, Pon 90-100 mxP/u.

npoc HE—? Meorp ordopa npodu HBE-S, wox, Arexs, 600-700 den-
_, vacx/ou '
fipod KB-B Heoro ordopa npodu Wb-6, wox, nre.n. 300-350 dets.
wot/oxuaR.
‘Tipodu orQdpamy AB.MECTEX NOBHURHROTO Jora, rayémme 5 cx, nao-
{mmms. 0,01 &°, sanejH GOTA-NAYNOHHS - N8 NOBEPXHOOTH SCMAN.
} Aramxsy -npod CMAR ONGASHY P HROTNTYTO SKONOTHM paoTeRHl u xm-
"BotAux JPO AH €CCP » ornese KORTEHeRTSXMHOR pamosxosorms B m.3e.
_peomift CpepraoncxoR oSasorn. Comexsnue HIOTONOD HosHA MINOPAXR
fna NHOTORANARLHON AHANR3ATOPE AM-A-0201-¢ DOAYDPOBONHAKOBHM N8~
|~enopcu ung JTIK 50-5. Pamle'r umen Qo'ronxxon nposoxL o

!
i
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: |

- Novomso MemmAof 00padoTRu; omMOKa He nMposymaas 3%. B NOATOTORNEHHN |

Opodax nows oomepmanie oTpORURA~I0 ONpeZRAANN NO XOUOpHENy XTPLUR~I( -

Pamionetpun 0CaAROR KOTODOTO NPOBOARME HA NaxodoHonoR yoraposxe JMW--.

~1500 o Topuesuw overwHxoM CGT-I6 npm omidxe owsra me Goxey 16X, ‘
Posymrary npopemewninx ansxmsos npunozeru » suxze n&ty

> AR G tm En s Cn e G A S W G ar A e e an e - e - -

¥ npodu o Crpomnm3-90 ! _llepuf= 137
m e e M KOR/ET ) _ BDW/M2_ _ L _ _NBe/Rp 1 _Dr/u3
L MBI 0,210%0,015 5,26%1,I3 0,780,I 7,5tI0,0
HB-2 0,020*0,008 0,50t0,07  1,8%0,5 45,0%12,5
¥B-3 - 0,0I0t0,00I 0,250,038 0,5%0,1I 2,5%2,6
B4 . . 30,72%2,83 768 70,8  22,3%0,I 8 %3,0
HB-6 . 8,58 1,25  214,6%3[,2 6,1 20,5 ?52.5:12.5
B-7 162,9%12,1 116,8%0,3 ;
. IB-6 8,99 20,66 224,8%18,9 3,41 0,7 5,0t 17,5
__ o8 160,2%11,8 : 97,30,3 v | .
Conepanne orponmia-90 © nesnA-I37 » yepeanemHYX TEOIRAMAWX BYNa-

Aax (Powopwe. pesramiy) u Hexoropux paflonsx Yepwoduasoxo voRy:

= S MR M—

H

1.Yopesnonnue o ) . i
.. PAOOANBHYe : o L
. BUDENH® . 50 0,2 - RO 4-5 x 0,2 mo 46 :
B 6mw & DO~ e - 5
“ronyor Uppuodurs.. ' : L
”ﬁo oRoNo . . '
.. o-onawm) ", 80200 70 500-800 650100 o 4000- l
. i '

3.3 I N H H
. mo: m or i ]
o.l!om:s . 8-20. no 100-600 -  I0-30 no 150-30C | :

" M.m.0, xRomiTyTa o ‘ .
Oroxorux AIH{ GO AH CCOP M‘;:X}.H.duopoa, !
. L) S 1

',.\ l .
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3
L JladopaTopus oTnEAD pPAMRBIDIONH
N~ TRTARONY fIRyTORON pecnySsraHch
i ) . éac
PBAYANBTHTL .
FRIFIONSTENNOSKOTO BHEMI3A NPod NOYB, 0TOS[AHHEX
! » Mupnvuoxon pafione p ume I99Cr.

Onpezexenya oyMMapHoRl GeTe-aXTHBHOOYR Npos MOvE nponommom"j""?;-';"

na yorenosre YhD-I500 no mMeToIMYOOKAM YXE8I8HIAM, YTBOPRUGHHHM. =~
BENECTATENQM TX8BHOrO TOOYRAPOTBEHHOTO CEHHUTapHOTo Bpa%s PCYCP
H.C.Tutxodum I4 nosidpa 1975r. Hamepew:e oymvapHofl deTa-arTHBIOO.
T# NOY® N[OBOMANOCL O NCNOMLD KOMIIGRTA, BRMCYAFWOIO CHOTTK
CTC-5 ® RomTellgepa naA nomomeH:iaA cyny<mx npod. Mockoxexy Cers-
BKTHAHOOTE NOYB NPHMEPHO HEO 70% ofyonoBaoHe 6OTH-1IAYRONL0:.
xaaen-40 ® pa 30% deTa-NaAYTEHHON HIOTONOB FPBHOBOTO ¥ TOLLOBON
przos, XeandpoBky ¥%:9-15C0 npopomptd no xJaopacToMy KB, T.K.
GpemHANA ®BHEPIMA CeTA-IACTAN JPBHOBOTO It TOPWOBOIO PANOB, M3MELA:
MNX oveTwuzoN CTC-§, NpaRTIMMEcCK: [BRHB BHELTIDI GETA-N3YOHIR K
xEn-40. ‘Y ReALAAN AXTHBROCTE XAOPHCTOr0 Koyma peprs 3,87x10° me )
e Hanepenre oyMrapHo) anels-sKTREHOOTE NFCBOIDUIOCH KA YCTAHG
xo -5JA mo merommre "Onpenmsaen:e cymiapHofl anpda-axTiBHOCTH Mo’
yrpepxReHHON BaM.RBYAXLHARE [A8AROTO YN[BBAEHIA HAYIHO-ACCAONOR:
TEABCRRX HECTHTYTOD W KOOQINESINIA HEYyWHWX HconemoBarmit H.A. evm.
zopum 25 sprycra 1976r. m paapadorennoll JeRRHILanckuM HaydHO-HC.
OROMOBSTENLORRM RHCTATYTOM [amnsumonHofl rurmeny lirmanpasa FCICP,
Kgnafgm ElIA nposoxaascs "aTanoHoM” DORRH, comerxemw 6,3 x
x 107*Y xopx rorms as.I r nowsy.

Braax » oymMaprRyD amde- z GeTa-axTReRoOTd mapt I4 am.ta-m
x;'m"ruoa. 6 GeTa-usayvaTenef yLAHOBOTO U TOLNOBOr0 [AROB I Ka-
maR-4C. Tipu gpemnux X KOHUOHTPIOIAX B fMouse: V = 2,4 x 1075r/r,
Th = 8 x m‘sr/r 5 5-40 = 2 x 107 r/r oymiapHan ampds R deTe-~

_ SKTRBHOOTN NOYTR DBIKM: ‘
Za = Bne (V) + 6ua(TA) = 6,4 x 10712 4 5,3 x 107K/ = 11,7

21! = 3ap (V) + 34p(TH) +op(d0) = (2,4 x 10712, x 107
+2,6 x10°12 4 16,2 2 10719)Ku/r & 21,2 x 1071 Ka/r
oronza 25 « 0,55.
" Korgs » mowse 1as0 ypsHa R TOpMA, 9T OTROWeH:S due'r 8HB-
TATCEBNO MBHMEO.

. B raorosmee mpous Ropw IUK me mowau mer.
i to
S :
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RERR: <)
] Cysmuapss deta- n savje-exTiBHOCTS NOW® ¢
@r W e e e e er e W G- e o ae —-——----—--——-l uuuuu
K#|  Uaoto ordopa npod  |NoueD 1~ Cyuup 11
lml Fa npod npocu 1 a%-m a_12 .
. ! ' gﬁ?’ (v ,!
" e o e e e e = e wr em e - - AR S 74 Y N
I. Muprunonaht pafion !
< p.Mapxa 3/6 aIl _ 3,0 i 0,1
2, " 4/6 22,9 42 | 1,2
3 "= 5/6 21,3 3,4 0,2
¢ - 3/5 59,2 2,3 P 0,0
5. -~ 4/5 26,6 4,0 - ' G.I5
5. - 5/5 28,8 3,8 4 0,I3
R 3/4 143,7 4,7 | 0,03
3 -"- 4/4 24,6 3.6 LG5
b - 5/4 18,4 6.8 0,37
. -"- 3/3 252,65 4.7 0,62
I, -"- 4/3 37,6 2,2 0.06
e - - 5/3 26,6 4,2 G, I5
.- 3/2 672,5 31 £ 0,004
4 - . /2 - 70,1 3,8 . 0,05
5. - '6/2 75,6 4,6 0,06
g "3/1 2665,2 . 2,9 10,001
1. - . A/t 1573,2 2,7 , 0,002
5/1 90,6 2,8 ' 0,003
b ="~ I 633,1 4.9 0,618
3 == . 2 1193,6 4,2 0,003
.-lzmmcn ---— -------- TTTTETETTETTTT
u.'l‘glc-lupl; :
oKD, 47 . $47/3 16,4 2,2 0.I13
v =" ) 47/2 32,4 2,6 0,08
A (2 148,3 2,1 0,0I -

 {Bpens uswOpeREA KakAOR HpOOY TPRUIATS AEHYT.
i . _
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l CpespAn CYMMApHSA JoTA~ R uupa-aumanoo;s NaxXOTHYX NOYB
'IACCP cootasane? coorsetrorsenno 20-25 x I_G‘I Ku/r # 7-10 x IC
_Kn/r X 2 Goxsmefl OTONGHN BABMOU? OT KODINGOTEA X BUAB BHOCOHD
| MEHOPATMHUX YROGFoHHN. ' :

s pesyXsTaTos SHAJII0P BENHO, YTO OyMMapwes amda-8XTRBHO
.NOWS HEXONRTCA NDAGXMBATENBHO HE YPOBHO cpeminx anavenyd axds
/ SRTEBHOOTE DAXOTHuX nows no SIACCP u poora el Ho oTMOYGOTCA PO
pcex Dpodax. B 10 mpema Kax cymwapHan 6eTa-ARTHAHOCTL PACTET @
Sy BPEPX M MAXORNATBHOrO ypbRAA MOOTHIraeT Ha NOPOPXHOOTH NOTBY
. D70 0BMROTEABCTBYST O ToM, WTO HMEAT MEOTO SATPABHEHNS Noy
GoTa-RANYIATEMAME,

JquTuBSA, 970 NooAe P3[WBA npomao doxee NGCATH neT, 9TO MY
ry? 6urs cTpoHuaR-90 x nesnit-137, neprox noxypaocnens ROTOPHX
oxono 30 ser. : ‘

L

Bpau-18dopant pRTAANOTETECKOR

asdopatoprm Peonydmmsencxoll C3c 4 4, T.Jlonyxose
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36

. 3
firyrcican PeonyGanzencrasn
OBHNTA DI 0—-BMIROMUCAOIHNSOKAS
CTSHINA

it AKIKLYEHWE
E N0 pesyAbTaTad PEMECXUMHIGCKEX AHAIDI30P Opod
. Bomd, orofpesnux rpyancl cnenssmicros Koopm- i

" HALMOHHOro copeTa B MupHuHCKOM paluHe B MM
i 1990r.

‘llpodd BomH OTOO[ENH B [OKAX, HCNONBIYSIHX RAA NMHTHEPOrO aonn—
ImourA necaneHWWX NYHRTOD A DOK, _JHONOXOXBARYX 0OOTRETOTBORKO
00K B MCOTAX NPOBOROHWI MOABOMHWX ewmux p3pusos B Mapsmi-
f pafione. I
lexy saGopatorsoro MCCANKOBAHUA ~ NOMUTHTHOA YCTBHOBHTDH BO3-
0CTH NMonapamitd MeKYCoTBOHREX (oTromA-90 ® uesra-137) ¥ ec-
EROHHYX (ypanu-258 n pemtn-<26) [aXMOHYRAMEOD (caepi:bonon’ow
IpXBHEA B NpPUpOXHWG BOXH B peayasTaTe MPOBONGHHEX BSPUBOB.
‘Pexmoxmmueckud anam3 nposenes @ asrycre I99Cr. B pawroxcri~

ol aadopsTopan fixy Toxo? PecnydsmranoKnll CRBHONRRCTEHINIA O MR-
iran, yTBepmneHAuM I'NAPHUM TOGYMBPOTREHIHM OBHHTEHUM zpewou
P N.H.bypracosus 03 I12.79r.

“Henoasaonsmior poxmoMeT[HeOKHE YOTBHORKE THIA m-xsoo ‘n
ETAARMUAOKHER axpda-yeTeHOBRA © droroM LJIA.m @K, mpomsmmie
JABPCTBEHRYD nosepxy 8 JaALREBOCTOTHOM IOHTpe OTAHAAPTHBAIRE
eTpooran B rovie I1990r., o oM MMODTOA coorsercnyme HOKY~
su.

[§

P i TATH pé.mommeoxoro aHamEya Mpod BOMH i
“An x 107%% pppa/a un n x nnxo Kopm/a nKz/a)

’I:e:o.m:pt Ep:ﬁ K-aog lcrponbm . 51 *‘%agua-lf’%gn-

Ve m e S L Y A YOS _l5l o i
n.Tasc-Kpax ) :
p.Tesc-pax 1 1,6 Ibxe MTITMBAEHO 8.3 g.g
, . ax- -0, .

. p-Yzexan-Foryosys I 15 e - s
n.Y zawrufl NOHOS :

- 5 0"[2 e .
Ma .
figm qeme ey g (08 05 ¢ 0.2

‘gxa (5Cu :mo . : o
wecte aamag I LS. 03 0,2
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1

I -------3--3c-->m-cCCI--eTis

v n,Carsaoxap

‘8. p.Brft I IS .3 0,2

; n.Ceersuft

, 6. p.DBranit . & 3,0 . ' 0,2 0,2

' ONYOTUMSA KOHIGHTDALNA -10 -8 -10
é“ /{M ues no"m;‘-’ 4x307101, 8x10 5,9x1071%, 4x11

! KORUGNTPANMN OOTOCTBORHYUX: pamnnymxon (ypsna-238 u pammn-2
‘B HOCAGAOBANHHWX Apodax momy pex MrpamHokoro paflona RexonaroA He
,ypoBse cpemuax snavenull muoromeTHux (¢ 1983) sadopaTopnux Hadima
.nxuf (na9 p.Bumfl xormentpaima ypana-238 xonedansonr B nge;(e.nux 0,
0,5 nKu/a, pamms-226 - 0,2-0,3 nke/a), sro neoxo.nxo-zpamnpoony
‘AMKSHORAX SHAGeHMR, DAPHEX AAA pamnA-226 = 0,4 nKu/a w ana ypem
238 - 0,5 nKw/x.

t noo-r.vn.aaans YOKYOOTBOHHEX ' DBIIOHYRARIOD B OTRPUTUE BOROSMM

: NPOROXOXAT P OCHOBAON 88 CYET BYMMPOHWA HX B3 NOUB JORUEBHMA X 1
, THNE BORBMH. ' : ’

' KongenTpauss nesra-I37 mo soex npodsx BOM RARRS WUHAMBNBHO

' mawepAemoll AXTEBHOOTR WX menes 0,5 mKu/a.

; Conepxanie oTpomA-90 B WOOASNOPAHHYX- OJUHWINEX NMpPoGAX BOm
ioToOpSHANX B Dexax Mmprunoxoro pefions, dosee OONOQOTOEHMO O B3y
TATOMA MROTOAOTHHX Hedxnuenuldl sa pogoft osep Dipiexod rpynnu pet
_HOB, ROBIOHTPBURA >TPOHIMA-S0 B KOTOLHX. no.ndmos B npoxoaax
1,5-3,5 nkn/a, @ o perex - 0,5-1,5 nKa/a.

lanaTs OHOBHATHYD OROHUNTEABHYD OUOHKY 0O nnuouy daxTy pan
TER KAK ROJHYEOTPO OTOOPAHHUX npod HOROOTBTOWHO, M pAGOTA NO WE)
fqosm CORAPRANRS OTPORIMA-90 P JAAANMX KOHRPETHHX FHBOTRAX TDedy-
n NPOXOXRSHRS .

A B HeXOM RORISHTPSIRA 00TOOTBOHNUX (ypaHa-238, pamus-226) a
‘naxysoTReRmux (orpoHrma-90, uesun-137) » MOCNSROBEHRYX Npodax Bo
38 pex Mmpuunoxoro paflons » I00 & Gosee pe9 HMXS RONYOTHMMX IAA
xaTecormn B Hopwans paymaunoutol Gesonacxooru - HPB-76/B7.

; 3an, oup.nu .1
mynensy fHxyro lﬁaﬂuz
‘ ‘\‘ gns%ﬂnn'ramml Couenions
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3. hnarontyarnias ROJ:040 TPHA

3 uvanx DRI 8 3929090400 TH NOPOOHRANE OPK BOALN.L: HAIINHYX
6'-1’ KB

PRI FTOINRDE HACNONOBAKIAM U g ordope nfcé pecrens?
UBH, TLYNTA ¥ BOAN HO MeOTAX ‘POIMBIGIONHOrO JBTPAIHGHHUA GuNO pax-
Gotano n yroepx-eHo “llonorense o pamtainronoll desonacioctTy npu

OBORBIMM HCCNOAOBATENBLCRUX PBOOT™ OT 3. (06.90r. (llpixoxnuma B 6),
X004 pamisunonnoil deacnacocti LICD SN 38Ka3BHY 25 doroposit~

TPo8 uHmMIBMRYaMEHOTO RO31ME r[WYECKOTO KontpoaAd (MUKY-1) @ bnspue.-
tommacxon_nap-ruu AnepHoll reofuauxi, moropen umeer NEBBG NOBApRH
T0A031MBTPOS 0T JlaALHEBOCTORHOrO UGHTDS UTAHAAPTH3IBUMK W MOT[OMO-
» (6785(0, u.Lararall, epxoanckust pallow, MACCP, ¥Y2.0KTRGpLCKRA &,
M), H3 panmoro UHCAB RO3UMOTLY pacnpemeseny: 1I or. mnm pade-
P rallose o.Taac-kpax, [2 wr. A pedord b polloHe n.YaeansR 7 ame
WiNeTPa pezermiue maa onpemexenia domosny sHewenah nepooHajsoM He
toxb3osanncy 3 4005, B 4016 (lipuxoxenne % 7). : :

{
SAKARPYZHHE :
B MupHinioxon palicre fixyrorofi-Caxa CCP,no CO0paHHHN RAMA CBeeHn-
#* npoBexeHo 9 nomsemmux AKODHHX BSPYBOP O MCCAGNOPATENLORMME N
POIHO-X03AR0TBEHHUNR BeaAN:1 POMIIN HABCEREHHHX NyHKTO®: T.Yxeunwh
@n s3apud, odsext o JOn0PHNM Ha3BaKNGM "KpnoTamn”, codurze 1574
®), n.Axea (omm, "Kparon-3", 1978), n.faac-Iyax (cams, “"Ore" v
mearsus 42 _ 1976, “"Batxe™ - oxs.4A3 - 1978, “lexcua”™ - on’;.d?-—
. :). “Hema-1" - ore.66 - [983, "Hepa-2,3" - oxn.6I, 68, I0I -
Boe 9 macr paononomaina BIPUBHHX ORBANUH I NpHASTALENe TS[[MTO-
1iX0TA U He OTPBHNYGHAVX NnomARAX, udyewd B 1990 roxy aspolasma-~
KTpOMSTDYecRON osemmof. B mayx CAYIgAX, KA odsextax “Kpnorant”
Kpatou-3", suasseno mromamice pammoaxtasroe SArpASHeHNS. |
Hasemmie padory B¥novewy ma 4 yuacTrax: feTeAsHUe AR O0heRTe
@TOR-3" M npooneRTopORMe HA 0dBexTEX *Kpuoraan®, "llexcra”, *Hera-
Ha Tpex yusorkax 9adsiXonpoORaKO PaMIOBRTABHOS SATPA3NERRe,Kpoun
oxTa “Heea-3". Padoru pesmos .o HONONBBOBAHIGN RGHHNX ONEIENAr-
" AlCH-onemxn, Tomxo Ha ooserre “Kpnorasn”™ asporeofmsawcxs.
0TV uUpoBefioHY noszs. _ ' !
ﬂﬂvlﬂe'l'pu BUABJIGHFNX R OGC.I0XOBAHANX YYEOTXOD paxmoaxTERBOID
pisHeNuN: - - '
‘o "lisxoHA™ - 50x50 M, MoXHOOTH eromosnmoImoR xosu xo 60 mxP/w,
IRMBAMHAA HA NOBEDXHOOTH soMmm 230 uxP/x, cyvmarwas douilu';ms—
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noots ® nowse GiC (6C) Lk/kr (anechs It nAfee No TOKCT§ - [O6AVAb-
TATY PBIIOX:USIYECKOIO BIIAMI'38, B CKOJKAX - MiH:MANBHUE 3NAveH:A
3 rpenenax odrckrta), crpemia-CC T6G (&) I'k/kr, ueaun-137 300

(40 Lr/KT.p [OCTHTONBHOCTH (A0Nb) CYILBTHEA GeTA-BKIBHCCTD 1)

Br/Kr, cTpomwmia-9C 2:C Y's/kr, ues:a-137 IC6 ik/ky. layexkTe; as:y
HEHMA NOBOPXHOCIHUA, C TAYOHHON PABIOBKINBHOCTD YMOHBLACTCA, NI
HCXOXUEHII® HO ACHO, BO3IMOXIO "TeXHOJOFIYecKse"

- "kpitetaan” - C,4xC,9 KM, MOIHOCTH 2KCNOILIONHOH NOIW MO €5

.MRP/q, MBKC:MBABHOA HB MOBOFXHOCTH 29mmt 120 MxP/4, B noume ycrs

HoBAGHE CYMMBLHAA GeTA-8KTHBHOCTH IH6C (95C) Tx/kr, crTponwA-IC
463 (I130) Ex/kr, 8 pacTHTeABHOcT! (STeab) cyre:apnas GeTA-BKTIB-
goets 26200 (I1C75C) Dr/Kkr, ctpourtia-90 706 (22C) Dk/kr, ueaA-.
137 366 (156) bBrk/wkr. PeamoexTiaioe 3aIpA3HeHiue cOyCAOBAuHO OJO13-
NOBOPXHOCTHUM NOAIBOWHUM ANNLHIZ BIPHBON, XAPBRTEL BUNOMIOHIUX

D3[HBHUX FedoT (3CKpWWHNE) MO3BOARET ICROPIHTH .0.BHOLOCe [elioak-

* THPHOCTH, BpelycrOTpeHHOll MpOBKTOM.

| pyABKAHY o pcel) sayuspmellcA nacmam: (Txil RM), CCHOBHID

- "KpATON=-3" - UATRNA [OMIOAKT:IBHOTO 38rpA3HenuA ATClLi-chenkoil
L)
cen npe

" cnexen Ha 5. km npi wiapnHe ot (.5 mo 2,5 mi, MCINOCTL IKONCIIUION-

Ho® moaw B ocemoll wacTit caens no 2CC MkT/9, MoKc:rranbhue 3HAYEHWN

' B0O3M8 FOTHA CRPAYIIHE HB NCBO[LXHOCT:! 2emnit 730 (exl/v, eyrraryea

deTa-axTiEHOCTS B nowpe 2834 (67C) Lr/kr, cTpoHw:A-9C 09T (47)
Bx/xr, neama-137 6120 (87) Ex/xr, » racTiiTeasHocT! (Areas) cyu-

luapaan 6eT8-aKTIUPHOCTH 337B0CG (1976C) Lm/kr, erponmm:a-SC 55.16C

(197) Ex/xr, nesrn-I37 ISISC (31C) Er/xr. Pam:o8KTiBHOe 38TTA3HG-

. AR® TOF[ATOFTH BL3BBHO OBAFUIHUM BHOFOCTM ULT MON3IGMHOM ARETHOM

Bafuse, Macurady CCOHTEA HEe ACHY, MO- [ACNCACKOHUN NATEH 38 TA3HG-

" HAR W NBPANETEAM OCHCR'OIO CAGRA [AKGIOAKTHEHOrO 0GABKA MCYHO I'0-

"BOPRTL O OFOTARGRHOBTH G/IYHOTO c/lena He NEeCATK:l RiJIOMAT[OB.

B npoutecce pasdor oTodpamo 148 npod noweu (?C), pocTiTerBHOCTI

: (14), somy (43), npomyrrce mnten:za (2I). Cwnonmneno <53 exanian:
‘Ra cymuapAyr Geta-exTrBHocTs (IC4), cymsapnym aav)a-aKkTEBHOCTD

(23), remtox:aurveckax (III), rems8-CrIeKT PaTBHUX (I2) % no weto-
JIRE O ROHOOSHMEHWIM cMoasm: (3).

Asann3 oyuMaproN uul:a-axmauocm 20 npo6 o odrexte "KraTon-
3" 1 3 npod ¢ odserTa "LexcHa" noxasan peaysbTATH 8 yPOoBHe cpel-
HRX 9HERORV! aap}a-8RTHBHOCTH NAXOTHWX NOYB flkyTH®, T.6. OTCYTOT-

‘390 axpda-uajgytarisx pamonyrumnos na mc'rax 00CJeRODAHHUX [amio-

QX TRBRNX alrplanenuﬂ



N a9
Qoodoe BHWHBNNO YyHeana00k onpOoGOPAHND BORH, OTOSpAHO A3 nugeow,
B Tou wnose Ha cy:mapuyn GeTe-sRTuBHOCTL 34, remoxinsIgssknd

. BROMU3 6 w1 3 nposu ¢ NIUMAHEHUNM METOMIKR KOHUBHTLAWNLL CTRLy TN~
.. °C ne monoodmemux cuosax: -

- "lokcna™ - sunonwenw 16 enamiaos cymusprioft GeTa-8RTHRUOCTH,
OBl ¢ NpuMeNeH:IBN TOHOOOMOHHUX CMON HiE oTpoHtkN-30 « pajnromr.m—
Heekitil ananns moyx npod wa erpomimf-90, uesn#-137, Fran-gdh u

PeRtl-226, I neyx npodex, otofpamnwx 25.06.7°0 u3 p.p.Yasxen-fn-

. T¥06¥a ¥ Tagc~hpAX, yoTouoBseHa Cymuap#as DPomMIOSKTABHOCTS 3,3x
x1¢-10 2,3x10-10 Ka/x, B octensuux wense Ix10~1C Ku/x. lIpnda
"He CTPoHim<9C ¢ npuneHenten 10HOOGMOBHMX CMOA, otrodpennes on-
. HOBLeMoHHO p p.Ynaxou-LuTyodys, noxasens 13;2 Lx/w® (3,2'Br/w®
: B p.Mapxa pyme na I kM mecTa BuGpooa "KpaToH-3"). Pazmoxz;um?g-
il anamua: npoda na p.Yaaxan-Fotyodys - eTpomfiu-00 I SxI( =<
Kn/n, weand-137 mense C,5x10~12 Kn/ay ypan-238 0,3xI0" t2 Ku/n,
Femif-226 0,3x10712 ka/a; npoda ua p.'l‘aig-l‘psx - cTponmi-90
I,6x107I2 Ku/a, nesuf-137 wmemse_0,5x10™"< Kn/a, ypen-238 0,6x
x 16712 ka/n,  pamun-226 0,2x10712 Ku/n. ;
- "Kpmorean® - oTodpauw xpe mpodu BOAN HA OyMMBPHYD doTe-ax-
" THBHOCTL, omHa B Kparepa aigna. propes b p.Yaaxen-Excurrex.
Avanaa noxasax menée IxIO™1° Xn/x. : _
- "Kpatou-3" - orodpaut I6 npod Ha cymuppny® GeTa-axTABHOOTL,
2 ua pamtoxmmvecsull n 2 ¢ MOTOIROR HONOOOMEHHHX CMOX HB' CTpon-
anit-90. .Cymuapnan deTe-8KTHBHOOTS BCeX Npod Hixe JxIO™ Ka/n.
Panoxunigeckall sname ABYX fpo6 H3 p.Mupxa, oToOpauHWX B’ yoThe
pyara Ha M 59 B3pupa w 5 50 M Hnxe Mo TeYOHWD nonai CTpORTL-
90 2,5xI07%< y 0,5x10™ 1 Ku/x, neana wewee 0,5x10™"° Ka/x,ypena~
28 0,3x16712 4 0,4x1071% Ku/a, pexms-226 0,2x10712 Kalz =
odenx npodax. Coxepxenue OTpoAAA-90 NO PeSyALTATEM SHAARIA HRYX
npod, orodpanrux B p.ilapxa » I xv puwe x 20 W wame or yoTea To-
To xe pywa 3,2 » 8,5 bx/u®. :
" Noxyvennue pesyasTaTH noxeRux Hedmanewxf # xadopeTOpHHR We-
-QAGROBOHUR NOIBOANDT NBTH PEROMGHAMDIN NO KAXbHeNmemy Renpesse-
END ABYYEHRA paxNamRoNBOR oloTaHOBKXR He ™IPATOLRE [eonydaexs,
DFOSKTHPOBANIAD H NOOTEHOER® AHANOTHYHUX padoT. He HOBUX yueoTREX:
I. Nporectn Gozes TEaTesHHOS ROSEMOTTO0K08 OOCAORODEHRE
toppATOrHA O BUMBAGHMWDNT mATHEMM [AXMOEX THBHROTO aarjasnen’p ¢
HONED DNPAGOTKE KOAKPOTHNX DOROMERNAIDI M OPERTOXOREA NO HPOBe-
i ASHI® ROBGRTAEAMNI, DORFALTRBAGHN AL DHEUMINE pmonmno?rn.
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2, Paomtpurs naomsan AICH-oBeMOK, €TapA UeAbr PRGOT NLoche
saine cAefa [aX10BRTHBHOrO odnaka (odbexty "RricTemn” i "ipan
3") or mecTs ‘eyopocs R0 am-'.xmxc'rrarrnnux rpalmu '*eonyo.m'xu. o
HHOBWBARCH HA ABHHHO JRyTIWATOMETA.

3. O6cnemosaTs N0 cTRadoTalHol MOTOMIKE BCA UCAIELNNR AMN;.
#we papHBu. Kounaexc wocnemopsnifl: onepaxaxmsa AiCii-chberka wiac
wrads 1:750CC » pamiyce IO km, HeamBiic:miC CT [@3YABTATNB 8370
[860T - [AKLICMOTLHIGOKAA CHEMKS MOCTH ['ACMONOROHIA JCTBA BI[W
Ho cxmamtny Ho nxomamt I,0xI,0 KM, ¢ mO3IWBTLITAECKIN anefe-
aams no cetd 20x20 M ¢ Tomorpaluvecrol pa3dusxofl i ycTencpRro!
NKRETOB, .CNEKTLONST[HYECK:I® NIMC[ONTE, ONTOGOBAHIS NOWBY it [at
TATOABHOCTH TOIHOMENHO  HALYWOHYOI'C W HO HALYWOHHOTO JaHmmad
Dunioxsienne aTtnx padoT NO3IBCANT B numeﬂmen OCYmMOCTBKTE KONT[t
[AXNAIDIONKON CATYAIDI BO BLOMOH: )

4. llpoPe0Til CKCAOIUYOCKYR csemty n..nac-r FAX. OMLIOKC:
ATCM-o3enra Macmtada [:I0COC; nemexomiss ramua-chHenKa It ramue.
coexTpoveTpua MacoTads I:2000, KeTARNOMe TRIROCKCY I [AJBIOTKA;L
TeOXOTNIeCKOS ONLOSOBAKIE, ONFOGOBAHIE JOHHYX ccagxop. CriaHi-
3088TH MOBNTO[NATOBH® HBGAKAOHIA 38 COAGIXBH:lENM [BIGIORYRINLACH

8 DORS p.Tuo-kpax up. 7nexon-GoTyodya (e raftcie n.Teac-lpax),

5. JloocnaoTNTh [amiOAOIMYecKna Ja860faTODNH poonyOmiki Hecl-

XODAHE CcOPpSMONEMMI npndofasit; B NepRyL O48[eMb, IaMMA-CNOXI.
" pOMETPOM, YTO SHANUTOXLHO NMOBWGHT K8YEOTHO I ONOLBTHBHOOTH 8Rs-
XETEWSOKAX ‘HOCKSX0BAI1],
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AoaAn — NARagUcr V< rw“'v-wv\ iy AV} Al anl aacd ML Sttading
Ustimumasy Masadown, Krag i o/ ert f
— health geotlosn

B inTaﬁcxomﬁipae B CBfI3# € OCOGEHHOCTAMY ei'o I'eorpagiyec—
RKOT'O NOJOXLEHUT WA éénannoﬁ CHOEPY, B HeNnOCPeUCTBCHHOH Gimn3ocTi
K Kutap u KasaxcTaHy, cymeCTBEHHOE 3HAUSHHE HMEET DARHOAKTHBHOE
3arps3HeHde TePpPUTOPHY. D YuCHe OCHOBHHX HCTOUHHKOB PANHOAKTHB-
HOTO 2aTPA3HEHHA NDUDONHON CPelH HA TeppUTOPMH Kpas BHIEJART
SHENYI0UME: CePUH MOUMHX ANEPHHX B3DHBOB, MPOBENEHHHX Ha Ceymna-
JafuHCKOM NOJUI'OHe 4 B iMWTae, aBapus Ha UYepHOSHABCKOX AJC, dchH-
TaH#A ANEPHHX 3apAnoB Ha HoBoil 3emie, NPOLYKTH CEUTAHWUS OpraHu-
WeCKOT0 TONJHBA B KOTeJBHHX # T3, nileHMe OTBAJIOB 30JH, & Takwe
2GTOTHHKH DAZNOAKTHBHOLO 3aIPA3HEHHS ECTECTBEHHOTO NPOUCXORLEHASA,

PagMoaKkTUBHCE 3arpA3Helie NOYBH Ha TEPPATODHH ANTAliCKOTO
Bpas OUPBLEJAETCA B OCHOBHOM MHOTOJICTHHMY HAKOIIEHUSMY HA NOYBe
eananeHufi 13 aTMOCHepH NONTOMHBYUMX CTpoHuMa-90 u ne,3na-I37, 3ad-
pollenHHX B arTioclepy nph HCHHTAHWAX ANEDHOTO opyxud. Kpome ToTo,
3aMETHHM WCTOYHUKOM DANAOAKTHBHOTO 3ATDABHEHWA NOYBH ABJAKTCH
BHOCAMHE HeNOCDPEeICTBEHHO B MOYBY MUHEpAJbHHE yHoOpeHdd. 3arpss-
HeHne NOBePXHOCTHHX BOJ OCYCJOBJEHO CMHBOM aTMOCHeDHHMA OCamKaMi
cTpoinma-20, HaxCHAWero¢a Ha IOBEPXHOCTA MNOYBH.

b HoBocuOupckolt o6aactu DaINOMeTpUYeCKUil aHanu3 mpos aTMoc-
Jeprux BHnageHul (10 exeMECHAUHHM NAHHHM leHnTpa HadmomeHuit 3a
34TLAHEHUEM NDUPOMNL . CPefH) MOKA3ak, 4TO IIOTHOCTH OCANKOB B
meustie [990-I991 TOROB He UPSBHUAH YCTAHOBJCHHOTO KOHTPOJBHOTO
ziavequss 10 Bk/M° B TeveHue CYTOK M0 CYMMapHO# GeTa-axTWBHOCTH

U bocTaBunu B cperHeM no Hosocudupcroit odmacru 0,7 Bx/Mz. B
MecTax noCTOAHHOV DerHCTPauMd PAMAUUOHHOTO 3ATDA3HEHUA CpemHUe
BEJHTUHE IUIOTHOCTH OCAUKOB WMENT CJeIybllee 3HaAYeHHWe: IT.EBofoTHOe
# Xapacyx mo 0,8 * 0,5 Bx/M°, r.Bapadunck - 1,0 ¥ 0,4 BK/MZ,
r.Hosocubupck ~ 1,5 # 0,7 BK/M2 @ n,0rypucso - 1,4 £ 0,7 BK/MZ.
MaxcHMATBHHE 3HAYEHHA BHNANEHWA DANUOAKTEBHHX OCANKoB B Dapa~
gmHcke - 6,3 Br/M~, B r.llopocudupcke ~ 10,0 BR/MZ, B n.0TypUoBO —
~ 16,5 Br/ v,

PalliOaKTHBHOCTE NMPU3EMHOTO CJOS aTMocHepH odycnoaneﬂa'daﬂa
anaseonnen #3' cTpaTocGepH MPORYKTOB pacnana DaI#OaKTUBHEX BeleCTB
Ui =ODHHX UCHHTANIAX, NPOBOZMMHX B TpomvIHe FOoJiH. B OCHOBIOH
LanroaxTiHBiOe 35!A3leHWe ONLANesIeTCd HAMNUMEM TaKHX BeHIECTB, KaK
nesui ~137, B pame ciyvaes oTmevaercs 3arpasHeHie Topley -2 up
noys:,

67-444 0 - 93 - 10
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" MouCCTB HO3Y OT NOYBH COCTARJLIST B cpefHeM 20-50 mxp/vac,
OfHAKO BN3MORHO B DANG CJlyJaeB MAKCHMAILHOE 3HayeHe no3u (B ca-
HupapHO-3aUMTHOR 30HE XBOocTOXparwsmma [0 ")’nm\ouueu'rpa-r
(I‘. HoBocHGApCK) — 0 275 Mxp/vac, YTo OUyCHOBIeHO npousno,uc-r—-
Be4NOil LEATENBHOCTBD ITOTO NperNpUATHA) . \

Huvenuwecs oDdUAIBHEHE LaHHHe C 3arpa3HeHH: Bos,u.yumoro,
Boimoro daccela ¥ novyed HoBocuCupckol oGracTd He JanT NOJHO-
£O | MprICTABASHUs & COCTOMHAN MPUPOIHOH CPElH JTOTO pervona (n
OTIEARHHX eT0 TeppuTopult), TeM He MeHee OHU BlOJHE MOTYT CBU-
HMeTeALCTBOBATL O 30HAX BOIMOKHOTO AHTPOMOTEXHHYECKOTO HAnpAwe-
H#i, CNeICTBHEM KOTODPOTC MOTYT OHTB IOTEpW B 3MODOBBE Hacese-
HUA. : . .
' B Tomckoli oGiacTd 3HAYATENBHOE NPEBHUSHUE DANWAIOHHOTO
HOHA HAGINEAETCA B yCTBE MNPOTOKH YepHHJIBIMKOBOK — MECTE BHXOIA
8 p.0CH BoOmH,, NocTynanmell ¢ TeppHTOPUH Tomcka-7: soma B I0C M
oT Gepera - 30 MrD/gac, oduwmii gon — 30-35 MKP/vyac. CrepyeT yyecTs,
470 K 1-oqxe 3aMera 3ulpA3HEeHHAA BOmA MOCTYIAeT ywe B 3HAYUTENb-
Ho# cTeneH¥ pa3CaBsieHHas BOJOH NpoTokd P.0GH - Y@ PHAJIBAMIOBOS.
JudTuBAs TOT (AKT, YTO olumMi DanuauvouHuit don B p.0C# ¥ ee npH-
Tokax HavHoro uure (I+4 WKP/yac,) yKa3aHHHX 3HAYEHWH, MOHO
~ TOBOPUTE O CBA3H ' IpOMHILIEHHOT'O TPOW3BOLCTBA B T'. ToMCKe-7 ¢ TaKuM

ypopHen (oHa arMocdepH ¥ DeK: B Tpujeramnux paftoHax.

B KpacHogpckoM kpae B I989-I991 rr. [{pacHOADPCKHM HAYYHHM
"meyTrom CO PAH Cumu mpoBefieHH WCCJENOBAHAA MO OLEHKE PakUoIKOo-
JOTHYECKOTO COCTCEHRA p.luuceit, FHUIM BHIOMHEHM asporamsachbeMiia

1 Loumnercrve Ucchenopanna Ha 1000 kM Hume copoca. FopHOXHMH-
" ygeroTO KO IHATA HA CHelalBHO OCOpPYIOBAHHOM CYnHe. iy 0ToG-
vaqy #a npoTAxeHud I000 kM Gonee 600 npod BOAH, MOHHHX OTJIOME-—
kU, TMOYBHM, PHOK @ DACTHTRABHOCTH, I ccJleioBalinA OXBardbald Bech
ns.munvxnum-uu cocTas BarpA3HeHul, B TOM yucie mayToHwii, TpuTuil,
o raiize Heswii =137 ¥ Fochop ~32 (OCHOBHHE M03005pasymirie DAEHO-
TYRRIIH). . ’

THIO OTMEYEHO, YTO B 30HE CMeweHUs COPOCHHX BOX KOMGHHATA
HauGonpuell KOHUEHTDAUYH JIOCTHIART ua'rpuﬂ -24 u mapradey -56,
COOTHETCTREHHO 2, €'IO"7 Ku/n wm 2,3° 107 I{u/n 9To npeeuuaeT TKp
o 5 - 76/82 coormercTsenno B I0 4 2 pasa. B moc.AraMaHoso -
ilePEOM HaceJIeHHOM NYHKTe rnocne cdpoca, 3@ CYeT NPOLeCCOB pacmara
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A pa30abBleHUsa KOALUGHTDAUNA OTMEJNBHHY HYKAAKOB B BoJe OHJA HuKe
J.[KI’S, OOHAKO éyxvmapﬂaﬂ aKTHBHOCTH B BOZe OJM3Ka K NpeLseJy HOMmyc—
THMOR HODMH. - S
i ConepraHue ROJTORMBYWHMX DANUOHYRAWLOB (KoGambT -60, He3uit
-Ifi’?, esponuit ~152,154) B nHe FaryyroBCKoil MPOTOKW JJIA CpenHUX
YCNoBHE BOARHOCTH cocTaBide? okojo I Ku. Mosmui 3anac TEXHOTEHHHX
HYKJIMIOB B YXBOCTHAX UCCJENYEMHX OCTDPOBOB OHEHWBAETCA NpPUMEpHO
e 17 Hu. Pacnpegenenue DanWOHYKIUAOB 1O APOPUII0 NOHHOTO TDYHTA
KpaiiHe HepaBHOMEDHO Ha Da3JIMYHHX yJIACTKAX DEKH. .

) BoJiptioe BHUMAHWeE NPU HPOBENEHUX UCCJAeJOBaKUil ynesadmocs
U3y4eHUD DAnMOaKTHBHOTO 3arpABHeHAs DHOH. Bcero Owro IpoaHasy 3u-
ponano Gosee 40 npo6 TpUHANUAT PA3NMYHHX BHUKOB TYBOZHON ¥ mpo-
XONMHHX OpM DHOH. OCroBHHMY HYRJIANAMA, HAKATUIABAGMHMA B TKAHAX
pudy ouan gocdop -32, muHK ~65, uesult -I37 A B Gauxmuelt 30He HAT-
pHil -24, OHJIO OTMEYEHO, YTO .3AUDA3HEHHAA DHOA OTJABJ#BAETCA HA
3HATHTENBHOM YHANEHNY OT MecTa cOpoca AKTHBHOCTH, Kak HURe IO
TeYeHno, TaK ¥ bBywe. TeXHOTeHHHO DATMOHYKIMIH OGHADY®EeHH B pHOe,
BIJIOBJIGHHO! B pafoHe r.KpacHoapcka. MaxcHMATBHAA KOHUEHTpauWA
docfopa -32 (5.0.10'7 Ki/KT') ~ OCHOBHOTO [03000pPasynleTo HYKIHEA
GWI& OTiMEYeHa B TYlKe XapHyca, OTJIOBJIEHHOTO B paftoHe moc.[aBroB-

“wnHa (60 kM Hu®e cSpoca). BuNONHeHHMI aHANM3 NOKASHBAET, YTO
UPAKTUYECKH Ha PCEM UCCJAELYEMOM YYHCTKE DeKd NPOTAXRSHHOCTHH 1000 KM
BRIl 3aTpe ° {eHHO!! DHOH B BO3MOXHYWO NO30BYD HaIDy3Ky, NpW WCROJb-
3034HIHN €6 B palroHe NUTAHWST MECTHHMM RUTEJAMM, ABIAGTCH ONpe— N
JETAIUEM, .

[LIOTHOCTD ATPA3HEHWA NOMMH MO CyMMe TeXHOTEHHHX HYKIUIOB
UBMeHANACh MO Mels YAANeHHA OT McTOoYHEKA oT 160 mo 0,2 MKKH/MZ.

Tlo nasHEM MHCTHTYTE GHOJNOTHYRCKUX MpOGHEM CeBepa JIBO PAMH ua

YyxoTre oCumit ) ~(OH eCTeCTBRHHOM DANMOAKTUBHOCTH COCTABJAET
I5-30 muxpod/uac (410 He npeBHuaeT DONYCTUMHI YDOBEHD -U MANo OT-
JHY&eTCA OT APYTHX TeppUTODUM, )

Ha ceBepe KracHospckoro xpas ,)’ ~(oH cocramager 25-30 Muxpof/qe

B Marananckoit o6ractu ¢ Jou I5-30 muxpok/uac, mpu sTom meamit -I37
" cTpoHuu#t -0 (“.e. NpONYKTH AmepHOrO pacmana 1nocse B3IPHBOB) He
BHOCAT NPaKTAYeCKN CBOETo BKIANA B $opMupoBaHue DamHaltMOHHOTO

.GcHa Ha CeBepe. . . . 9

PannoaKTHBHOCTE MHUI OJIEHUHH onpegeseHa B 0,1 - 2,7/10* KiopH
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1 N . .
H42'kr, 9T0 cocrasager 0,03 Ha kr (umu 3%), 4 ABIAETCA HOMYCTHNLM

I 5TEX HPONYKTOB.

" B r.MEpuuft (Gacceits p.Bumit) J —(0oH He TpeBHmAET NOMYCTHMHX
magp.

[lo naHHuM JIeHNHIPANCKOTO MHCTHTYTA panpaiuoHHO# TUTHeHH
ectecTBeHHHY pamioakTupHHi#t foH Ha CeBepe MOBHWSH, YTO XapaKTepHo
Boodme mia Cepepa. fresb HaxallIMBasT, COPOUPYeT DaldOaAKTHBHHE
BeulecTBa, NOJITOMY M,.0. NOBHWEHUE DAIAaHOHHOTO (JOHA B OPraHU3Me
JeHel ¥ JenoBeka. M:-ieCTHO, YTO, B COCTOSHAN 3LKOPOBBA COJNBLYHD
POJIb UTPapT PANMOHYKIMIHHE COeNUHEHUs, a He J —doH).

‘ CougoJioro-nemMorpaduyeckve HCCNENOBAHAA, TRe NpOCIeRUBAETCA
CB/i3b 3arpA3HEHUA CPeIH DANWOHYKIWAAMH, XMMHIECKWMH areHTamu, a
TaKkre PUIHYECKUX COCTABNADUHMX PAnAANMOHHOTO dakTopa, B HACTOANES
BpeMd NPOBOIATCA B Anralickom Kpae. BuABieHo, 4TO, HayuHas ¢ 1950 r. )
(Bpemenn nepsBHX ANGPHHX dCTHT2HUR) 3a 40 JMeT, He Ges BIMSHAA BO3-
pocueil HafreppMTOpHY 3IKOJIOTHYECKOH HATDY3KW, B Kpae clopMIpOBanach
CJIOKHAA memorpadudacKkad 0CCTAHOBKA.

Ga nepwon ¢ 1950 mo I990 rr. ero HaceJieHde ¢ 2396,2 THC.Yed.
nospocko & .628,5 THC:ves. Hrorosuil IPUPOCT YUCJASHHOCTH HACRJe-
EMff COCTABRA + 432,I.tHc.ven. wiam ua I8,0%. Taxad Bequuuwa npu-
potTa HaceNeHWs 3a 40-JeTHUIl Mepuon He MOWeT OWTh npU3HaHa J0C-
Taroynoit, ' . .
tlexoropre nokasaTes 3aCOJEBAGMOCTY H CMEDTHOCTH NACEJGHAR
ABJUIRTCA CBOBTO [ojla HHIUKATODAMA DOCTA HA TEDPUTODUH SKOJOTHIE—
Sroil -Harpyskd.

| B kpae ¢ 1950 nmo I990 rr. oTMevasHCh HECAATOHDUATHHE TGHIEH—
Wy £ oyunaMike nckasareJiell 3acdoseBaeMoOCTH NaceseHUS 3J0KAYCCTBCH—
HHRIY HOBOOODA30BaHUAMA ., JUIT HHX XADAKTEDHA NOCTYNATENBHAR TeleH~
@1s pocra,nu3kas K JuHelHo# (ypesqwueHWe HokasaTeseil nepBUYHOL
3a00.1eBagMOCTH CocTaBmao 4,6 nasa). Handouee HeONnaronpuATHHE H3~
MEHeIMA nokasaTesied NepBHYHOl 3a60JeBaeHOCTH HAGIRIAINCE LIS
SJl0KayeCTBOHHHX HOBOOGDa3oBaHiit opranop nuxaxus (pocT Golee yem B
50 pas), aMOKAYECTIEHHHX HoBoOGpa3cBaHuit kot (B 3,4 pasa), ano-
RAYBCTBEHHNX HOBCOOpa3oBaHuit MOJOUHGH wedesH (B 4,6 paza).

. LA 3noxayecTBEHHHX HOBOOGpasnBAHMK OpraHoBs NUwWeBapPeHRA
Taxize OWIO XapaKTepPHO yBeJHMYeHHe nokaszateJseit 3adonepaemocty. Omua-

'KOi, B NocJefHee NecATHAeTHE OTMeyalach HX CT&O"J_IHSGJ.[HH 0 paxe
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cunxenue. : '

; Poct norasatensit sacdonenaemocTH dwx X8paKTepeH A A
3JIOKaYeCTBEHHHX HOBooOpasopanifl xpopr (meperYHoOR 3adoseBaeMocTd

B 1,2 pasa, Goye32eRHOCTH B 2,4 pasa). OfHAKO, B X HIMEHEHUAX
OTMeuanich- Nepuomd norsema (1974-1975 w 1989-I990 rr.) K cnana
(I979-1980 rr.).

Ly APYTHX 3JI0KAYECTBEHHHX HOBOOGDAa30BAHMIL, PACCHATDHBAEMHX
_o'rjxemno, OTMEYANACE JNG0 CTAGHIASALNA nepeAYHON 3ad0JIeBaEMOCTH
(310KaYeCTBEHHHE HOBOOGPA30BAHUA MOYETIONOBHX ODIAHOB), JWGO ee
crimeHne (3M0KAYECTBeHHHe HOBOOGPA3OBaHUA WeHk® maTka) Ha JoHe pocTa
lokasareneit dosie3HeHHOCTH.

Crenn HpPYyTUX WHEMKATOPHHX Hoaonomn Hanbonee HedjaaronpuaT-
HHE H3MeHeHHA OWIW XapaKTepHH LA 3adoieBaemocTd neTeil Kpas (mo I4
Jer) renesomeduuaTiion anemmelt. (pocT nepeuYHOR 3a00M€BaeMOCTH
cocrapus 4,” rasa), 3a00JeBAGMOCTE HOBODOXIEHHHY. (pocT noxazare-
zeft 3 2,3 pasa), B TOM WACJe TEMOJATHISCKONR GONEIHDBD (s 2,5 pasa),
bponneHHHME aHomamamd (B 1,8 pasa). HedraronpuaTHa TeHmeHuas
9acTOTH TOKCAKO30B BTOPO} NONOBUHH GepeMEHHOCTH .,

B kpae nponscivio 3IHAYATENEHOE YBEJIHYEHHE NORA3aTenelt cMepT-
HOCTH’ OT * BIOKAYECTISHHHX HOBoOGpa3oBaHBi: Bcerod HaceJeHHs-B 6 9;
wﬂnﬂ—n 9,1, menuuH-B 5,2 pasa,

C cepenurn 60-X romos CMBPTHOCTH MyKYAH or 3JIOKAYECTBEHHHX
HOBCOGP230BaHuil NpEBHWAET TAXOBYD Yy REHUMH, BEJIMYHHA 3TOTO HpeBH~-
UeKHA NoCTOAHHO ypexwyuBaerca (8 1970 r.-B I,I; 8 1990 r~»p I,5
gasa) Boapacranae ypOBHA CMODTHOCTH OT OHKOJOTHYECKHX 3a00JI8-
sth XapaxTepHa LJIA BCEX OCHOBHHX BO3PACTHHX IPYNN HaceNeHHA. .
floxa2saTenb CMepTHOCTH miA HaceJIeHWA TPYROCNOCOGHOTO BO3pacTa yne-'
JMYWICA B 3,8 paza, NeHCHOHHOT