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

SATURDAY, AUGUST 16, 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, presiding.

Present: Senator Murkowski.
Also Present: John Moseman, minority staff director, and David

Garman, select committee staff.

PROCEEDINGS

Senator MumuowsKI. Good morning, ladies and gentlemen. Those
of you who. are in the back, you might want to come down and be
seated.

Let me take this opportunity to welcome you to this field hearing
of the Senate Select Committee -on Intelligence. Let me introduce
on my left John Moseman, Chief of Staff for the Minority, and
David Garman on my right of the Senate Intelligence Committee
Staff. Mary 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
10.

I 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 away that nuclear re-
action can actually increase when 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 presented 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 the first 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 De partment's perspective. As a senior member of the
Interagency Actic Research Policy Committee, Secretary 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 the Environmental Protection Agen-
cy's top radiation and mixed waste experts, Admiral Richard
Guimond, will provide the EPA's perspective 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 pollutants
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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$TUR OF &USK i xi PWALTER J. NICKEL, GOVERNOR

DEPT. OF ENVIRON MENTAL CONSERVATION
OFFICE OF THE COMMISSIONER Phone:(907)465-5000
410 WILLOUGHBY AVENUE, SUITE 105 Fax: (907) 485-5070
JUNEAU, AK 99801-1795

August 28, 1992

The Honorable Frank H. Murkowskl, 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 Northem Forum,
an association of state, provincial and regional governors from Northem regions which
is chaired by Govemor 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 territory 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 April 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 agreements with environmental agencies in Magadan,
Kamchatka, and Vladivostok, can assist in this effort. The Northern
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 wel.

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, investmenm
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 particlpation 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 officlals at the Secretariat i Anchorage as training in Arctic
policy. Federal research for the Arctic Environmental Protection Strategy
and other goals should be coordinated with efforts of the Northern
Forum. The Northern Forum Secretariat could also serve as host
secretariat for ei the flora and fauna or the marine environmental
protection prograns of the Arctic Envmeta Proction Strategy. We
believe the Northern Forum, as it Involves regional governments, Is a
better mechanism than the Arctic Council proposed by the Canadian
government

S. The United States needs to reverse the pattern of federal neglect` of
major health and environme issues in Alaska by establishing an
Arctdc/Alaska region for the Environmental Protection Agency, and
developing a better federal commitment to Alaska rural health and
sanitation issues.

Immediate attention must be paid to the radiation and pollution legacy of
the United States in the Arctic. Radioactive soils at R 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 enclosed to this
letter. As weD, we are sending a draft copy of 'A Commitment to
Alaskans- detailing the huge problems rural Alaskans face in
environmental health issues.

Senator, as a result of the Fairbanks hearing we believe U.S. and State policy makers
are better Informed than ever before on key environmental issues facing the Arctic. As
Alaskans, we are concerned for the sstety of our citizens. We are also concerned that
the Soviet Union's lackadaimal practices with nuclear materials, as described by
CIA Director Robert Gates, aentd to other environmental practices throughout the
formr Soviet Union and continue today. Alaska competes with Russia in several
basic resource industries-cl and gas, mining, timber, ftshing-and, while we welcome
the democratic and economic reforms which have made Russia a participant in the
world market, we want to make sure Alaska and U.S. companies are not competitively
disadvantaged because they incur the expenses necessairy to protect the environment
while Russia does not

We we re pleased to hear Assistant Secretary of State Curtis Bohien's testimony
commitment to push for a new U.S. Arctic pokcy, and to pay more attention to
international Arctic issues. It is interesting to not that as the Antarctic Protection
Treaty was signed to foreta energy and mineral development in the South Polar
Region for 50 years, the and of the Cold War means that exchange, communication

-- 6-
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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 meet this.opportunity safely, fairly,
and immediately.

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

Sincerely,

4- John A.-Sandor
Commissioner

JEP/MT/bkt (h:\beyt\conmIs\mwkowsui.O0)

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 Govemor

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 99801-1-795

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 Environmental
Conservation (DEC) appreciates your commitment in addressing the issues
surrounding radiation threats to Alaska, the Arctic environment, and the United States.
I am sorry I 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 lab in Montgomery, Alabama.

The second phase of the proposed radiation monitoring and response program is to
install real time detectors, Portable Ionization 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, Unalakleet, St. Lawrence Island, Little Diomede, or Kotzebue to cover
the central region; Bethel to cover the southern region; and one on the Aleutian Chain.
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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 military,
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), developingan emergency
response capability, 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 lev to make this happen, and will work with the Northem Forum here,
Paul Ringold at EPA and Ray Arnaudo at the State Department in that regard.

Please note the enclosed very positive editorial 'Nuclear Concems' in the 8/22/92
edition of the Anchorage Daily News. Would it be possible for your office to provide
funding for Phase II and IlIl in the current federal fiscal year? .Obtaining this funding
would enable us to getoff to a good start

Your support of these programs is appreciated. Also enclosed is a copy of the five-
phase plan that is proposed for Alaska.

Sincerely,

All~. . hi s

; John A. Sandor
Commissioner

JEP/MT/JAS/cg (CO-\nm\rad4)

Enclosures: Editorial 'Nuclear Hearings'
-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 Administrator
U.S. EPA-Region 10

Jerry Leitch, Acting Chief.
Radiation and Indoor Air Section
Air and Radiabon 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 Russia
Moscow (EJ
Ulitsa Chaykovskogo 19121/23
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 potentially-affected countries. The state is
concerned about the lack of notification regarding this incident. I 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 importantly, the
State of Alaska must be able to provide prompt information to protect our citizens
from potential hazards. Second, the state must have irJmediate and direct
information if we are to establish a meaningful monitoring syst#MQ to evaluate
possible impacts. Third, the state may be able to share resources with the Russian
agencies and communities that may be directly affected byra radiological release.

Recent information indicates that there have been 270 unscheduled itoppages 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 nucidear poweP 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 fortheir replacement. Your prompt assistance in helping to enlighten us on thesematters will be appreciated.

With best regards.

Sincerely,

VS ftflsr J. HIckel

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, Secretary 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/ln 1801
DECLTR.SYM Radioactive Release

Bilibino, Russia
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Nuclear Potelor -Chtutkruc*
The leaden Of the Chutltfaa Autonomous Area have decided
to finn the constDuetion o the second sagte of the Biiino
nuclea power statlon bilt hate in 1973. Thereis on ecord of
damage to the air or water. There is a problem, however. More
thin 170 top specalist have annountcd their intention to
leave Chukotia. and there ae currently no plans for their
repLen (t12r219)

(FOREIGN RELATIONSIlNVESTMENT

External Relations Depantnment In Prlmorye
An external relafions department has opened in the Primoraky
km admrnistratitt. 5 head s the tormrer deputy of chief of ad-
tmitraion Valiny Lozovoy. The deprtument has three
sectims: toreign investments and oreign trade. international
cooperatlon. nd protocol sarvice. (t126i1t2)

Develolntnit of Prlmorye
The chaf of Pdrmtmye regional admninistratmin. V. Kusnetsov.
recently returned trom a trip to organize economnc ties between
Prorye and British Columbia. Businessfmen Irom British
Cotumia became interested in a plan proposed recently by
Japanese sPedabflos tr development o0 the rea. Otticials
from British Columbia witl visit Vtadivttk soon to dricuss
setting up a -link between the two areas.

lusntov is also meting with officials trotm the European
Bank of Rconstuctron and Development (EBRD) on whether
the bard will help set up mIrtka structures and economis
ntrastructure. The bank is feptitg the foltowinig responoifi-
tses to halp estmate Mre natural resource deposts in Primory*.
to invest in tutre economic developmrnt ot Pnmorsky region
dnrecly or to atstat with lonel-tesm bamts and to provide
tinancal aid for infrastructure. (I 1/17191)

Japan To Open ConsUlte In Vladivostok
A meeting was held recently in Vtadiostok to discuss the
opening ao* Japanese Conrsulate in Vtadivostk. tr. Suzuki
Vatnbe. a vnC-conul ot the consulate-general in Naihodka.
stated that ha would profsr a loatiton hr te consulate in
downtown Vladivostlo since this summer a great numrber ot
toursts and businesamen witl visi the coy. (1123v92)

Taxatlon Of Foreign Investors In Prbmorye
A droft decree eaed by Russian President Sons Yetsin re-
gsading Primory Territory contained ctn on taxation that
states th tor toreign enterprie invotved in mining. fishing.
and tish-proCeSsita. the profit taox cannot excd 20 pcent
For gt enterprses with foreign inveatments where the share of
a ioreign patner mtakes up mor Stan 30 percent. the profit
tot cannot esead 10percent (122919t1)

RegIstraTon Costa for Foreign Invietrnewts
Chief o0 nte administration of Magadan regon adopted a new
order for the r1gitrntin of enterpnses with orergn rnwt-
maitsr Registration coats will be 3L000 rubles. Enterprises
with itvmnts up to t ttmilon nJte registed bor
DecembertI. 1991 wt obe regitered treeo arge. (2M1292)

Vladivostok as Major Asin Trading Hub
JSopnS meaon trading corporatiosn eWOW the port of Vladblvo-
tok to become the mapr trading hub tsr tWies in the Russian
Far East. An official of Misubishi Corp has indicated Stat
Vladivostok wr5 beoure the center tor most business opera-
lions invoiving Japan and other Asian xatons.

Russian authorities agreed to open the port cities of Vtadivos-
tuft and Vostsochny to Japanese commercial *hipmrg. A
group of Japanese trading companies cared Ste Japan-
Russian Trade Assciation has agreed to provide development
assistonce tot the Port ot Vanno.

But the Japanese amr not the only on"s getting involved. In
Jute. a tiusiness dreegation trom Tacoma. Washington tlew to
Vladivostok and signed agreements establishirg banking and
port bes between Vladivostok and Tacoma. Under the banking
agreement. Puget Sound Bank dl pay tor training and
edurcatno costs tor Vlatdivostok bankers who come to Ste
PFacific Noithwest to lem about U.S. banking methods.

Anhrugh Vladivostok lacks foreign exchange banas and
customs o tfies. the massive harbor fahties gina greet
potential to She ciyf fsture an a trading hub. The Msittubisi
oticial seaid Vladivotk mb ound to become Ste moet important
outlet for Russian Far Eastern steel. fishery resources. oi.
natural gas, and forest products.

A mission of represenativines of mtor Japanese commerical
barks, trading aporonoa. and other private *setor industrieS
toured six cole of the Russian Far East rcenty. The purpose
of the tour was to survey port and other infrasructure tacitlties
to tinl out Russian plan tsr improvtng the abily to hatndle a
sudstat lt incrtease n port actvi. Another masion mgs teach
Russian aiutoresto hnr to tum Vladivostok into a tommercially
viable hu.t
iJxxxl of t~s ot mmove ino mxsnn Fdittionx Decer 1991)

TRANSPORTATION

Shipping Insurance In Far East
Dalrsso. a Far East Russian Insurance joint tsio company. is
Ste rtht non-slate company of ix kind in the coountry. The
cnopany was ragitered in Vtatdivstol. and ba brundars
inclde Ste Far Eastern. Primorye. and Sakhalin shipping
oemparees. Vostxkuylkholodft ii fishing assocatin, Kraip-.
otrabsoyuz. and city executive cot ithee trtostraltir.

Datboso has insured more than a thousand ships. It insures
cgoes both in hard cutrency ard rule) conrstuction. as-
smbly. adjoasmests and stan-up lks, afte-stan-up guaan-
tees, property intresfts of the on vernures, stat, cooperative.
and public orgafiaona. care, fond and current _ssas. and
owr aspeots o stilpig. DOaksn is rpt edly diferent trom

other Russian inurance otopanres in its guarate -a pokcy
wlth te cortpany ansures recouptmert of klass.

Dalrosso has renprstivex in VladivostoK Nakro" Khab-
emnei Va-nso. Vostodiny Mag an. Perpa sk-
KAxdssf.l Yakuts. Ul-Ude. Novostibrsk truts. and

An agreement has been reafied With seve
J _panese conparaes tfr Daloaso to insane their oxt e In
Russi whe the Japanese anxto the Rustian otte hi
Japwn (12 t1)

It
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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 feet from the Chuckchi
Sea. The area is used as a subsistence area for the villages of Point Hope and
lavalina.

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.

(coco-m\d _.ftsa 51)
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A COmluent to Alam Invoduction

"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 is being 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 ofEnvironmental Conservation
.410 Willoughby Avenue
Juneau, AK 99801

Phone: 465-5050
Fax 465-5070
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A Commizme to Abeaz IBUodwA
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A Commitment to Ajaskar Inioducfion

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 to lay the
foundation for a more refined implementation plan.

1.
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A Commixu1 to Alpsk Inacon

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:

To achieve this goal, a five point 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/Community Partnership.

* Enhance the State's "Insurance Policy" Programs (Training &
Technical Assistance).

TIME FRAME:

If the recommendations outlined in this plan are effectively implemented,
water, sewerage,and solid waste services will be provided in everyAlaskan
community by the year 2010. Intermediate steps may be required to
achieve the final level of service.

2.
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A Commiunent to Aakans InnWoduction

Due to the distinct demographic and economic conditions as weU 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.

3.
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GOALS AND STRATEGIES FOR
SOLVING THE

SANITATION NEEDS
OF

URBAN ALASKA
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A Cortimmtmn to Aaska Urban Strategy

The Sanitation Needs of Urban Communities are Dramatic.

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.

AGING Since the average useful life of these facilities is 15-20 years, it is projected that
FACILITIES there will be a major demand for system replacement between 1992-2005. The

exact extent 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.

Alaska is the second fastest growing State in the nation and it's highest growth rates
have traditionally been concentrated in incorporated communities. The population

POPULATION in many of these communities has already increased beyond the design capacity of
GROWTH 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.

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

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.

NEW
SOLD WASTE

REQUIREMENTS

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 not be
cheap. A recent study for the Juneau landfill, for example, estimated closure costs
of approximately SlOmillion. Whenconstructingnewfacilities,communitieswill
be required to meet federal design standards which will necessitate a substantial
expenditure.

4.
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A Canmmi to Asn Urban Saxegy

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.

z
* 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 stepstoward achieving these goals:

Z * Stabilize funding for sanitation infrastructure.

* Optimize the State's investment in sanitation facilities.

* Promote State/Community partnerships

* Develop a planning database.

5.
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A Cmanminment to Aashkm Uaban Strategy

ACTION STRATEGY:
Stabilize funding for sanitation
infrastructure.
A-stable and predictable funding commitment for the construction of sanitation

facilities is necessary to achieve 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 virtually

- impossible for local governments. In fact, there have been instances where commu-

nides 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

Staot Funding HNs7 of Sarmtatio ProJe-

5124D.0O. EDD DOD O_. | l
S12D00,DDOD-_ _|B a

SWDDDOD _g 00_0 _

.as 84 57 8a 89 90 9i 92
Fiscal Year

vlaws.hdW~

By committing to a stable Municipal Matching Grants budget, the State and local

governments would be able to plan for and finance public sanitation projects in a 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-

tuasly, self-sustaining financial resource (as describe in objective 2 of the next Action
Strategy.

6.
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A Comanm to DAIB

Objective 2 Capitalize the State Construction Loan Program.
For the neo 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), aminimnumcapitalizaon ofS10 million per year for six
years is recommended At this 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
recommeand

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.

S4-n- SIS M per yew fr 6 y| S444.159,

S450,0.,000. -ye- 15 M per yew fm 6 ye_

3.so0.000 An$S25 M per yew fer 6 Sn7_3

S3003,000,000 "O I I I S w wr_2_ .4454

550oOO -_ I 1- -1-1 -I 177,663.650

Fised Yew

UnderScenario 1, the Stitecapitalizes the fund at the rate of $10 million per year for six
years. This commitment level would allow the fund to finance S177,663,650 worth of
projects over a twenty year period.

As the capitalizantion level increases under the remaining three scenarios, the number of
projects that can be funded over a twenty years and the average return to the revolving
fund increase proporetonasely. Under each scenario the State would realize more that a
225 percent return on Its initial investment after 20 years.

S.

'I\
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A Commitaent to Alaskas Urban Strategy

Obiective 3 Promote an equitable solution 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 SI 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 can notdo it alone. Revenues are declining anddemandson 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 most communities and are
earmarked for system operation, maintenance, and replacement costs.

The Department recommends 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 Si billion in projects over the next twenty years under five
financingmechanisms: State Direct Grants, State Construction Loans; Municipal Bonds;
Municipal Grants combined with State Construction Loans; and a 50/50 Municipal
Grant/community bond combination.

Corrarlson of cost to conwunftles end the State to Construct I Blslion
In projects over the next 20 years under 5 financing atiernatlves.
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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 ability to pay index.
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A Commimaun to Alaskan Urban Srsegy

ACTION STRATEGY:
Promote a State/community partnership.
It is essential thatcommunity participation in aprojectgobeyond signing a grantofferorpassing aresoluton.
It is equally 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.

Objective 1 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 planning.
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 feasible, practical, or
the-most cost effective alternative available; and the cost of operating and maintaining the
system may be too expensive for the community. It is, 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 to completion. Public
hearingsshouldbeheldfrequentlyduringplanning toensurethecommunitygetswhatitwants
and has the information necessary to choose the most cost effective, feasible, and practical
project alternative.

Cooperative Planning between communities and the Department 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 a 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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A Corrmnrineat to AlaskaM Ruma SutatY

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 every 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 tureats to public health. Village
HEALTH residents experience a number of waterborne and communicable diseases which could

be avoided 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 communities 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
OF LIFE 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 Conuniant to Alukans Riua Srategy

A CALL TO ACTION.

Aftertwenty years of trying toaddress the sanitation needsofrural 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. Yet little research has been conducted to develop alternatives
to expensive and complex piped systems capable of providing an equal level ofservice.

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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A Commitent to Alaskans Rwal Suategy

ACTION STRATEGY:
Form an Interagency Task Force.
Due to the magnitude of sanitation needs in rural Alaska, a unified. multiagency approach to problem
solving is necessary. AnInteragencyTaskForce will be established to review, analyze, and recommend
policies, standards, and solutions forformulatingafederaL/State/community twenty yearrural 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 fromn 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 ifdivided 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 Departnent will concentrate on obtaining
program direction from Task Force recommendations on the following:

Objective 1. Establish uniform standards 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 operation
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 Stare to determine an equitable
solution to O&M budgeting. The cost of subsidized O&M will thenbe compared to the
cost and benefits achieved though expansion of the Remote Maintenance Worker
Program.

20.
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A Catmimnai to Alaskan Rual Straty

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 is needed to augment ongoing construction activities.
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 to 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.

It is suggested that health education become an integral part of all sanitation construction
projects in rural Alaska. The whyk and hows of properly using new facilities as well as
information regarding communicable diseases (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 Improve 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.

In many villages, two separate water and sewer systems are 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.



36

A Comminnnt to Abel--

ACTION STRATEGY:
Stabilize funding for rural water, sewer, and solid
waste projects.

Itis virtually inpossible forthe State to enter the twenty-firstcentury 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.

Hiatoy of Stae Finding for Rural Sanitalion 1985- 990

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 Omminnelnt to Alaskam RuWal 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 forvillage residents. Increasedcommitment to the operation and maintenance
of these facilities is necessary ifrural 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.

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

The Departmentrecommends 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
practices.

26.
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A Ccaamdnat o Alaska Rual Strategy

Objective 4 Expand the Remote Maintenance Worker
Program.

Most of the State's mral communities lack a public works department, a full time
professional water/seweroperamor, and in manycasesanelecuicianorplumber. Systems
are frequently left in the hands of volunteers who, with limited resources and knowledge,
face a wide array of mechanical, environmental, and public health related problems. In
area where climatic, economic, and demographic conditions make operation and
maintenance of facilities arduous, technical expertise is of great importance. However,
the remote location of mostvillages makes it economically infeasible foroutside 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) who are
mechanical experts as well as trainers. Each RMW is assigned acircuitof 1015 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 facilities 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
routneon-the-job training. Operators are trainedattheirownspeed atalevel commensurate
with their individual requirements.

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

Unfortumately, less than half of the State's rural communities are serviced by a
Remotk Maintenance Worker (refer to exhibit*)

The Iteragency 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 wil ensure theprotection ofrural public health and the State's
capital investment in rural sanitation infrastructure. RMW assistance will only
be provided until a coanmunity has obtained the competence to operate its system
without State assistance.

28.
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A Commimieu to Aasm RumS Srateiy

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 consmruction 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 multi-
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 alternative sanitation technolo-

*.giescan present theirconcepts to the engineering community. This would encourage new
ideas from manufacturers and designers and would introduce sanitation engineers to
nontraditional technologies.

It is suggested 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 a demonstration project before continuing on to the next phase. Further, it would allow
communities to observe and evaluate technologies prior to deciding whether to adopt the
new technology on a community-wide basis.

AU studies, evaluations, and reports regarding the successes or failures of new sanitation
technologies in village Alaska would be made available to interested parties

30.
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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 Sovietactivities, 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 cuirently exists a cooperative agreement on the Beringia
Heritage Park that could be used to sample 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
international Arctic Monitoring and Assessment Program is now devising a strategy for
monitoring Arctic polluton, 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 fiequently repeated stations is much more difficult Russian ice breakers are another
logical platform to use especially in the next few years. However, the long-term solution is
for the U.S. to 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 Arcc polution
problems for the first quarter of-the next century. This-will be an important-capabilitysince
it will allow the U.S. research community to have control over its ability to sample in the
Arctic. It will permit sampling an the Alaska and Siberian shelves unaided by escort for
.about six months of theyar. Endorsement from the State Department and other federal
agenciesis a----ate to ensure that the design and construction of this vessel progesses
in an reyfsin

Thomas C Royer
ChanceW'stFaculty Associate for Research
University of Alaska Fairbanks
Fairbanks, Alaska 99775
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Office of the Director of labrsrie. (907) 474-7224

UNIVERSITY OF AI.ASA FAIRBANKS

The Elmer E. Rasmuson Library
Fairhbnks. Alaka 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 Fairbanks with the Select Committee on Intelligence of
the U.S. Senate relating to nuclear pollution in the Arctic.

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 Soviet 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 peoples 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.
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Honorable Frank MurkowXki
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 UAP campus.

Sincerely yours,

1" /'("zi&r4
Paul H. McCarthy
Director of Libraries
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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 radioactive and other
environmental threats in the Arctic.

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

Yo s sincerely,

Michael Ker in
Charge d'Affaires, a.i.

c.c. David Garman
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Radioactive and Other Environmental Threats to the
United States and the Arctic

Resulting from Past Soviet Activities

Field Hearing Conducted by the
Select 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 ecosystem
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.

Contaminants in Northern Canadian Ecosystems

Canada's initial involvement in the Finnish Initiative
followed a period of focused attention on emerging problems
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.g.
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 Initiative

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),
Oil (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

./3
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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).

The Arctic Environmental Protection Strateay

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 ecosystems
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).

./4
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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.

Canadian Initiatives

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
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

Anytplan 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

.../5
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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 AKAP
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 Radioactivity in the Arctic and Antarctic
convenes in Kirkenes, Norway, in August, 1993, there clearly
remains much to be learned.

... /6
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Conclusion

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 Strategy 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
U.S.A.

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.
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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 USS 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. Sittee 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 energy sector the Finnish companies 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,
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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. Our experience and knowledge in this
region relate to huge copper and nickel smelters and their environmental
impacts as well as nuclear power production.

The task concerning the improvement of nuclear safety 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 Munchen 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 concern to
the international community. My government is ready to share all the
information and experience that we have and to cooperate in the matter.

Yours sincerely,

SirpaFofFnaainen
Ministir of Environmnent of Finland

Annex: Information on Finnish bilateral environmental protection programs with
Central and Eastern European countries
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IK ESTDN EUIROPE 1991-1992

MINISTRY OF THE ENVIROMNENT
-OF FINLAND
East Europe project
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MINISTRY OF THE ENVIRONMENT
OF FINLAND
East Europe Project 5.8.1992

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

1.ESTONIA MECU

a full scale pilot desulphurisation plant for 2,91
reducing sulphur and dust emissions of the oil
shale power plant in Narva (1991)

Eesti Energia Tuotantoyhtyma, Estonia
A.Ahlstrom Ltd

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

Tallinn Water Works, Estonia
DWT-Engineering Ltd

Dismantling of the Kunidd aari waste water 0,18
treat ent 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, Eatonia
Plancenter Ltd

Pilot renovation of the newer system of Tallinn, 0,16
delivery of TV-inspection equipment and maintenance
training (1991)

Tallinn Water Works, Estonia
Painehuuhtelu Ltd

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

Kureseari Town, Estonia
K. Jousuaa 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-Jarve. 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 Viini-tu, Estonia (1992)

Esmar Ltd. Estonia
Protec Ltd. Processing techniques
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2. RUSSIA

Delivery of oil combatting and recovery equipment 1,36

to St. Petersburg, Russia (1991)
Pilarn-group, St. Petersburg
Lori Ltd

Sulphur dioxide and dust removal in the Kosta- 1,45

muksha combine in Karelia, Russia (1992)
Kostamukeha combine
Tampella Power Ltd

3. POLAND

Waste management project in Inowroclaw sodaplant 0,8

(1991)
Larox Ltd

Environmental project in Iwiecie pulp and paper 1,6

plant (1991)
A.Ahlstrom Ltd

District beating system in Krakowa (1991) 0,44
Nokia Kaapeli Ltd

Joint venture for manufacturing district heating 1,85

pipes in Warsaw (1991)
KWH-Tech Ltd. Ekono Ltd

Air pollution control renovation project in 0,5

Czecsott Mine (1991)
Outokumpu Engineering Ltd

Oilcombatting equipment for Baltic Sea coastal 0,05

area (1991)
Larsen-Marin Ltd

Delivery of sewage pumps for municipalities (1991) 0,36

Sarlin Ltd

Environmental renovation project of the ZG-Rudna 0,36

industrial plant (1992)
Larox Ltd

Environmental renovation project of the ZG- 0,14

Boleslaw industrial plant (1992)
Larox Ltd



59

3

MINISTRY OF THE ENVIRONMENT
OF FINLAND
East Europe project 5.8.1992

THE FInNIsH FUNDED TChmICaL ASSISTANCE PROJECTS
IN EASTERN EUROPE 1991-1992

1. REGIONAL COOPERATION I MECU

Delivery of laboratory equipment to the Kola 0,03
Scientific Center, Nuruanak Region, Russia (1991)

Water and Environment District of Lapland

The master planning of water eanage ent in the 0,03
Neva water system and the research and
improvament of the use end protection of waters
in the areas close to the Finnish-Russ~an border,
St. Petersburg, Russla (1991)

Kymi Regional Water and Environment District

The regional deposition of sulphur, nitrogen, 0,05
aonia end alkali metals in the provinc of
Kymi, in *outhea stern border areas of Finland
(1991)

Forest Research Institute

Evaluation of the environmental impact and 0,02
risk. by 8vetogor-k pulp end paper mill,
St. Petersburg, Russia (1991)

Ristola Ltd.

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

Forest Research Institute

Preparation of cooperation progra_ between 0,02
EZtonia and th province of Uusmaa (1991)

Administrative Board of Uusimaa

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

The University of Joensuu/
Karelian Research Institute

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

Water and Environment District of
Northern Karelia

Renovation of the min pump in the Sortavala 0,01
Town Water Works, in Karelia, Rudsia (1992)

Soil and Water Ltd.
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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 Envirpnment 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 Institute

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

Diomonitorlng of deposition around thermal power 0,02
plants in Northeastern Estonia (1992)

Administrative Board of Uusimaa

Water quality classification with macroalgae as 0,01
blolndlcators of the cities of Tallinn and Helsinki
(1992)

Administrative Board of Uusimaa

Environmental cooperation with Saarensas, Estonia 0,01
(1992)

Administrative Board of Uusimaa

Survey of airborne missions of the Kostasukaha 0,02
area, Russia (1992)

Kalnuu Water and Environment District

Environmental 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 ezamination of the
sedimentary formation of the Kondopoga bay,
Karelia, Russia (1992)

Mikkeli Water and Environment District
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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 PyhAjarvi, 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
of Kola Scientific Center (1991)

Water and Environment District of Lapland

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

Technical Education Centre

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

Administrative Board of Kymi

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

Survey of the needs for continuing education in
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 Comon
Environment Forum", to be held in St. Petersburg
27.7.-2.8.1992 (1991, 1992)

Finnish Association for Nature Conservation

A seminar dealing with the improvement of waste
water treatment in St. Petersburg (1991)

Kemira Ltd.

0,02

0,05

0,05

0,03

0,03

0,01
0,07

0,02

67-44 0 - 93 - 3



62

Support for the training project 'The Baltic Sea 0,005
Environment", the Baltic States (1991)

The Turku Swedish University

A training course in measuring techniques of air 0,0005
quality for Estonian experts (1991)

Finnish Air Pollution Prevention Society

Assistance for the preparation of the East-West 0,04
Distance Education Project
Post-graduate Energy and Environment Learning
Package in the North Western Parts of 'Russian
Federation (1991)

Uniscience Ltd.

Participation allowance of two Estonian experts 0,001
in a training course of environmental technology
(1992)

The University of Turku

Cooperation in environmental technology and 0,09
training in Southeastern Finland and the
Leningrad Region (1992)

Lappeenranta university of technology

A eminar dealing with water protection and 0,06
treatment and a course of treatment technology
in St. Petersburg, Russia (1992)

National Board of Waters and the
Environment of Finland

Training course for Russian leading water supply 0,02
administrators and technical managers (1992)

Vilmi Ltd.

Printing of an Estonian environmental biology 0,02
textbook for schools (1992)

Tuglas society

The seminar "The role of water works as part of the 0,01
infrastructure and in implementing water protection
measures" In Tallinn (1992)

Tampere University of technology

A seminar dealing with the state of the Oulf of 0,007
Finland end improvement of the waste water
treatment in St. Petersburg Region (1992)

University of Turku

a seminar for teachers of schools end vocational 0,004
education institutions in the cities of Lappen-
renta, Finland, and Vyborg, Russia, dealing with
nviron mental education (1992)

The city of Lappeenranta
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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 F'OR 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
"Nuikku" 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 "Nuikku" to 0,01
St. Petersburg in 1991 (1991)

National Board of Waters and the
Environment of Finland
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Eatablishment of the Environmental Data Center 0,02
in Estonia (1992)

National Board of Waters and the
Environment of Finland

Cooperation in monitoring air quality in Eatonia 0,001
(1992)

Helsinki Metropolitan Area Council YTV

Equipment for the Leningrad Region forest research 0,002
(1992)

Kotka Environmental Association

Planning work for the waste water treatment plant 0,009
in a school in Estonia (1992)

Tampere Steiner School Association

Study on nutrient and eutrophication dynamics in 0,06
the Eastern Gulf of Finland (1992)

National Board of Waters and the
Environment of Finland

Delivery of equlp_ nt for the training program of 0,009
Estonian trainees (1992)

Administrative Board of Vaasa

5. PROJECT PLANNING AND PILOT PROJECTS

The Environ mental Review and Priority Action 0,5
Progremee for Karelia and St. Petersburg in
Russia end for Estonia (1991)
Addendum to the Priority Action Progremee (1992)

Plancenter Ltd.

Appraisal of the pilot de-ulphurization project 0,01
of Nerva power plant (1991)

Energia-Ekono Ltd.

A pilot project concerning the waste .anagement 0,05
in Pjatigorsk, Russia (1991)

Jatekyyti Ltd./Ekomp Ltd.

A pilot sewage treatment plant for a dairy in 0,02
Tarto, Estonia (1991)

Finnish Business Institute

A study on increasing the efficiency of energy 0,04
use in the industry of Estonia (1992)

Imatran Voima Ltd.

Appraisal of the *ulphur re oval project In 0,04
Montahegorak, Kola Peninsula (1992)

Ekono Ltd.

Study on biological treat ent of run-off waters 0,006
from Eatonian oil shale ash fields (1992)

Tampere University of technology
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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
St. 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)

World 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 suaries of the study 0,003
"Preconditions for creating the National Park of
Eastern Gulf of Finland, 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.
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Appraisal of the Estonian air quality (1992) 0,01
Ekono Ltd.

Environmental pre-feasibility study of the 0,04
western coast of Estonia (1992)

Plancenter Ltd.

Environmental pre-feasibility study of the Tarto 0,009
area and lake Peipus in Estonia (1992)

Plancenter Ltd.

A Finnish-Swedish-Estonian joint project for 0,04
identifying radiation risks in SillamAki, Estonia
(1992)

Finnish Centre for Radiation and Nuclear
Safety
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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 nowfully under-way. The project has

established itselfas part of Finland's active, international environmen-

talpolicy.
Aiming at better airprotection, protection of the Baltic Sea, and

Or a _the development ofhazardous waste management, using Finnish

environmental know-how and technology.

The East Europe Projectprovidesfundsforjointprojects which, when implemented, will

bring signif cant 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 environmental technology or testing

new Finnish techniques or know-how.

* . iwA* ..
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In 1991 five Finnish consulting finns together with local

expes carriedalt a study of the main nvimna prcblems
in and around St Petersburg in Karelia and in Estna. also

considering the measures needed to reduce there The study

found that there were sone 60 significant problem areas.

Sixteen pres were selected as priority ge. Eight of

dtse are located in and around St Petemburg. and four ae

in Karelia. In Estoia four priority projects were cheset.

Several Finnish companies involved in enviromnental

technology are participating or planning to participate in

these projects. Commtercial conotacts signed by early 1992

included the following projects:
* An experimestal desulpinristior process for the oil-shale

power plants in Narva, Estcnia

* Improved waste waterseatnent in Tallinn, Estoia

* Supply of oil combatting equipment to St. Pesbug as pat

of the region's hazardous wase managerent programnmse

* Phase One of the desuiphutization project for the
Kostamuksha mining plant in Karelia.

The total estimated budget for the 16 projects is around

FM 15 billion, with local curencies providing aboust FIM 9

billion. Financng in foreign curirencies comes to around

FIM 5 billion. The programme is expected to take about ten

YOM
As a result of the programme, suwlplr deqsition will

decrease by 10-20%/6 in some arms of eastern and southern

Finland.
For the whole of the Gulf of Finland. the point load will

decrease about 35% in the case of BOD5. and about 45%

for phospess

Projet fiancing

The prornamme will be carried out on the basis of coin-

mtcial contracts between the companies and the plants

concerned. The projects will primarily be fusnded locally,

but they also include Western inputs, which may take the

formr oftechnical consuting, conacting, direct equnpment

deliveries. or training.
The joint projects will be implemeted using local ta-

bour for the most part. The Finnish Government may pro-
vide budgeted suppotts for these environnental projects,

usually to a emaxinutn of 50% of the Finnish costs of the

project. Another form of aid is to grant interest suesidies on

loans. Te Finnish Cuaantuee Board has been empowered to
Pant guarantees for loans concerning environmental

projects. Aid meant for foreign companies or corporations

will be paid to the Finnish paruner.

Other Nonrdic financiers of environmental projects in

Finland's eastern neighbours are the Nordic Investment

Bank, the associated Noredic Environment Finance Corpora-

tion (NEFCO) and the Nordic PrOject Export Fund

(NOPEF). In additon, inquiries abou financing may also
be addressed to Finnish Export Credit Ltd.. and the Finnish

Fund for Indusrial Development Cooperation Ltd.

Inenational financing for environmental projects in the

Baltic region may also be obtained fltoe the World Bank,

the European Bank for Reconstruction and Development

(EBRD) and the Europan Investment Banks
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The East Europe Project
is part of Finland's active,
international
environmental policy.

Finland has played an active part in negotiating bilateral

and multilateral agreements on environmental protection

and in promodng environmental project Since the early

1970s, Finland has taken part as activities aimed at the pro-

tection of the Baltic Sea. The first multilateral convention

for the protection of the marine environiment of the Baltic

Sea was signed in 1974; its implementation 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 Government.

which establishes guidelines for future fmmsIofcD-opm`tcM

The East Europe Project is pat of this prgramme.

The East Europe Project is also part of the environmen-

tal protection programme covering the Whole Baltic Sea te-

gion, elaboration of which was decided on a the conference

of prime ministers of the Baltic states, held in Ronneby,

Sweden, in the auturmn of 1990. Beside the studies concern-

ing St. Petersburg Karelia and Estonia, similar studiffs will

be made on other countries in the Baltic region. The joint

environmental protection programme for all the states on

the Baltic will be based on these studies.

Even in its prelminiuay phases, the East Europe Project

has aroused great international interesL The role played by

international financial institutios as finders of such

projects is also growing.
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The 16 projects in the environmental
protection programme
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EMBASSY OF ICELAND

WASHINGTOND.C.

August 10, 1992
Ref. 21.B.3

The Honorable
David L. Boren
Chairman

The Honorable
Frank H. Murkowski
Vice Chairman

United 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

activates in the Arctic.

T6mas A. T6masson

Postal Address: Telmo Tohlas: Telex: Cable Address:
2022 Connecictt Ave., N.W. C202) 260 C202) 205465 RCA 248596 lerbmbssy
Weshirgln. D.C. 20008 ibeXur
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Hearing of the Senate Select Committee an intelligence of the U.S.
Congress August 15, 1992 at the University of Alaska-Fairbanks

Radioacive and other Environmental Threat to the Unied SAts
and the Asc reultng from past Soviet acvitaes.

Statement by the Govement of Iceland

L

lbe Government of Iceland is greatly concerned over the growing
risk of serious contamination in the Arctic region. The threat is posed
from various anthropogenic sources, not least from the alarming

ironmental problems from past Soviet activities. Iceland's geographic
position and the county's dependence on sustainable utilization of living
maine rsours, highlight the Int s at stake.

Contamination in the Arctic region and pollution In distant areas
can easly be transported by air and sea currents into the waters north of
Iceland. A part of th Icelandic 200 mile exclusive economic e
border the Arctic region and many of the living marine resources In
Icelandic waters are dependent upon biomass productivity in the Arctic.
Parmor, oca urrts rigiang in theArctic reglonhave 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 vulnerble to all kinds of pollution or other env8rormental
disturbances and should, because of its global significance, be subject to
stringent environmental protection (cf. the Rovaniemi Declaration).

1I'.

Te rich marine life in the waters around Iceland provides a food
source of global importance and is the mainstay of the Icelandic

1
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economy. Mm 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 stodcs 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 die Chemobyl disar
an the sale of cerain foodstuffs, and the negative effects that radioactive
discharges into the Irish Sea have had upon sales of fish from that area

Th waters aroumd Icelanid are highly vulnerable to tansboundary
pollution and risk of contamination from heavy sea traffic. Iceland is
situated at the boundary between the warm waters of the Atlantic and the
cold Arctic waters, iLe. on the ocean polar-subpolar front. The East
GCmland Current brings water from the Arctic Ocean and the Gulf
Stream water which has undergone admixture with waters off North
America and Westem Europe. These water masses affect both marine
life and pollution levels around Iceland. T country is also located an
the path of the extra-ropical 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 measurimg and monitoring of heavy
metals, organic compounds and radioactivlty in eandic waters,
including sediments and bota. Ihe purpose of the program Is to provide
baseline data for future man research and monitoring and to evaluate
the possible effect of tansboundary 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 m en have indicated tat
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 Bqnm3

2



74

compawd to 3 Bq/m3 . This dulrence is traced, -aong othes, to sea-
bome dioactivity from nuclear industries and accidents in othwr far -off
countries, e.g. the nuclea reprocessing plan at Sellafteld in Cumbria on
the west coast of England

ilL

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
groundwar sources. All these activities pose a grave hreat of marine
pollution in the Arctic and could lead to serious consequences for the
ecosystem and the indispensable food sources for humankind pret in
the northerness.

It is, therefore, the firm view of the Government of Iceland, 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-opaton. The focus should be aimed at expedient steps
to clean up ctainae'd sites where feasible, and bringing others, where
aprpriate, under control to contain further spatial efects. Emphasis
should also be placed on developing proposals for reducing and
preventing further pollution and risks fom installations still in operation
that dischre heavy metals, persistent organic substances and radioactive
materials. Particular emphasis should be placed on closing outdated and
unsafe nuclear reactors in the light of Aepiences from Chemobyl. and
this year at Sosnovy Beo and Ignalina.

An appropriate avenue for initiatin such an international
operation In the view of the Icelandic Government, would be the recently
established co-operation of Arctic counties on the Arctic envionment.
The Arctic Environmental Protection Stegy offers a ready political and
technical framework for expedient actions.

3
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IV.

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

In particular the recently disclosed experience from past Soviet
activities demonsstes the urgency for a globally implemented total ban
on discharge of toxic substances, persistent organic substances, heavy
metals and radioactive materials into die 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. She Soviet experience illustrates also the
immediate need for effective international regulations and supervision
conolling sea-borne nuclear reactor and all ocean transport of
radioactive or other hazardous substances and toxic wastes, whether for
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 firn 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.

4



76

STATEMENT OF
THE DEPARTMENT OF ENERGY

BEFORE THE
SENATE SELECT COMMITTEE ON INTELLIGENCE

UNITED STATES SENATE
AUGUST 15, 1992

The Department 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 and 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. With 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.

I
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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 number of characterization technologies, 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 that 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

2
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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 195S

and continued through 1990, when a self-imposed testing moratorium was

announced. The testing, particularly prior to the mid-1960s, ultimately

resulted in the radioactive materials being carried into the stratosphere and

distributed over the Northern Hemisphere, including Alaska.

There are many recent unconfirmed Russian and Western repor~ts that Novaya

Zemlya 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.

3
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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 must 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

* 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 long-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 indirectly through evaluating geological changes by thermal

infrared and multi- 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'are designed to

identify. The contaminants and procedures for identifying them are as

follows.

Radionuclides. Alpha, beta, and gamma spectroscopy can be used 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

luminescence, and active luminescence.

S
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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 electromagnetic (high frequency)-are available.

Buried Obiects. Currently available techniques for the detection of buried

uujte'_z 111-Uuc 11f~ie'alv in, Vt!v Wlitl'UWdVe, pd.SsiVL 1111t.1UWdVe,

electromagnetic (Ferrous), sonar, active seismic, photographic, 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

management 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

6
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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 for 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.

7
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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 national

laboratories have several geologists, glaciologists, hydrologists and other

specialists who have direct experience in researching environmental conditions

in the Arctic.

The national lab; have been analyzing samples from nuclear tests for over 35

years. In addition, they have been analyzing environmental samples for over

30 years and 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, researchers have studied 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 radioactive

materials in the environment conducts research at a DOE laboratory. He has

studied the Chernobyl nuclear accident and the spread of radioactive materials

from the accident as well as the health risks associated with the release of

those materials. DOE has also developed and used fate and transport models to

study the mobility of contaminants in complex environments.

8
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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 survivors 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 be 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.

1
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ARCTIC MARINE RESOURCE COMMISSION
Statement to the

U. S. Senate 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 Whaling Commission,
the Alaska and Inuvialuit Beluga Whale Committee, Alaska Eskimo
Walrus Commnissiop, Bering Sea Fisherman's Association, Chukchi
Sea Fisherman's Cooperative and the Northwest Arctic Native
Association. Our members come from Alaskan villages as far southas 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 inAlaska with the addition ofsome western foods to our daily diet. Hehrt disease and diabetes
were uncommon until the native population began eating morewestern 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 recentlybeen 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 asfish, 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 sea 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 investigations
concerning nuclear and toxic waste dumping from industries in the
Russian arctic regions.

We want to see the'health 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 natives 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
c/o North Slope Borough
P. O. Box 69
Barrow, Alabka 99723
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Intemational Union for Circumpolar Health
IUCH Secrsuia * P.O. Box 141594 Anchorage Alaska 99514 * U.S.A.

Telepone +907 786 1275 * Telefax +907 786 6166

WRITTEN SUBMISSION AND TESTIMONY OF THE

INTERNATIONAL UNION FOR CIRCUNPOIAR 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 for 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.

Amenal Soy fee ChcnPola Huesh . C=&dms Sccwry foe C=spolar Healf
Nordic Cooncil foe Arctic Medial R h * Sibhena Branch. Rusian Acmny of Med-L Scrences
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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. Albrecht initiated the first circumpolar symposium, which took

place in Fairbanks, Alaska. Participants came from the United States/Alaska,

Canada, Norway, Denmark, Sweden, Greenland, 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 1986

the first IUCH Constitution was drafted and adopted.

The.IUCH is now 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

such as the World Health Organization, the Inuit Circumpolar Conference, the

International Arctic Science Committee, and the International Council of

Scientific Unions.

2
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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 infotmation 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 forum 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); Umea. Sweden (1987)

and Whitehorse, Yukon Territory. Canada (1990).

The IX International Congress on Circumpolar Health (ICCH) will be held in

Reykjavik, Iceland, from 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 symposia, the IUCH has established a number

of working groups on specific health problems of the circumpolar regions,

including matters relating to cancer, family health, tobacco and health,

injuries, and AIDS.



92

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 Society 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

Icelandic Society for Circumpolar Health
Nordic Society for Arctic Medicine
Swedish Society for Arctic Medicine

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

adhering bodies, one from SCAR, and two delegates elected by the General

Assembly, which meets in connection with the ICCH.

4
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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 regional

governments in the circumpolar zone, and assistance in Council meetings and the

triennial International Congresses. The Executive Director of the Secretariat

office is Dalee Sambo, Inuit of Alaska.

HUXAN HEALTH AND ENVIRONMENT

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



94

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 assessments 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 provide

coordination of Arctic environmental health research.

We have made 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 to 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 Arctic environment.

The IASC response to the proposal was formal agreement to liaise with the

IUCH through the IUCH President. Furthermore, 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 advise as to

6
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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 Initiative". At the ministerial

conference in Rovaniemi, Finland, June 1991, the eight Arctic countries adopted

the Arctic Environmental Protection Strategy and committed themselves to

establish an Arctic Monitoring and Assessment Program (AKAP) 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 government initiative with a Secretariat or main office in

Anchorage, Alaska. At the Third Northern Regions Conference in September 1990,

7
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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

Alaska, 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.

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

Thank you for the opportunity to submit this statement.
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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. Radioactive 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.

Cad Hild Da.vd W. T..pfi. Ani Todd-Opn Jann Pa Rch.

Presi&ent Vire Pid.O . Treasur22 Secretary

P.O. Ibr 242122 . Anhonile, All. 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,

Carl M. Hild, M.S. Sci. Mgmt.
President ASCH
Vice-President IUCH
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J Alaska Health Project
Information and advocacy on orcupafional and environmental health
1818 W. Northern Lights Blvd, Suite 103, Anchorage, Alaska 99517

(907) 276-2864 In State 800-478-2864 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 (AMP) 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. AMP 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 AMP, 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 radioactive 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

'scfldapeeCf% .11
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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.

,,-' Sincerely,

Carl M. Hild, H.S. Sci. fgmt.
Executive Director

and SERC Member

Enclosure: AHPA AHSRP
cc: .SERC

/
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August 22, 19 a d s -

Nuclear concerns
Senate Fairbynks 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.

Following Gates' testimony at the Fairbanks
hearing, several panels composed mainly of scientists.
university and government official took to the stage.
There was a general consensus that nuclear and heavy
metals pollution 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 if necessary.

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?

Summing up the day and voicing the thoughts of
many colleagues, Dr. Vera Alexander of the
University of Alaska Fairbanks succinctly said we i
need an inter-disciplinary and multi-national
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.

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 Russia 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? These are all im-
portant questions we hope to explore today.

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, Secretary 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 opportunities and problems involved in scientific cooperation
with the Russians. The Commi sion 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.

The 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 Agency'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, ASSISTANT 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 dumping 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
to outline what options there may be for Russia to correct the prob-
lem.

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
former 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 gap in the proposed '92-93 sampling programs lies be-
tween the Kara 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-

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 IASC 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
and 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.SJUSSR 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.

Thank you.
lThe 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 THIS 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, IN THE VICINXTY OF NOVAYA E2MLYA, FOR

DUMPING NUCLZAR WASTES ACCORDING TO RECENT ARTICLES IN THE

RUSSIAN PRESS, REPORTING BY ENVIRONMENTAL GROUPS, AND

INFORMATION FROM OTHER SOURCES. ESTIMATES SUGGEST THAT AS MUCH

AS SEVERAL BILLION CURIES OF LIQUID AND SOLID RADIOACTIVE

MATERIAL MAY HAVE OURN 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.

UNFORTUNATELY, ALL TOO LITTLE IS KNOWN ABOUT THE PROPENSITY OF

THOSE RADIOACTIVE AND TOXIC WASTES TO SPREAD THROUGHOUT THE

ARCTIC.

I 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 KNOWN

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 OCCURRED. 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

BEGIN 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, AND THE FOOD WEB IN THE ARCTIC 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:

NE 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 ICz-PACx. WE EXPECT IT TO REACH AS FAR AS 600

NAUTICAL MILES NORTH-NORTHWEST OF ALASKA OVER THE

CHUKCHI CAP.

IN THE 1993 TIMEFRAJE. WE ARE INVESTIGATING THE USE OF THE

POLAR STAR WHICH IS SCHEDULED TO MAKE A TRANSIT OF THE ARCTIC

OCEAN, THROUGH THE NORTH POLE. IN THE COMPANY OF THE CANADIAN

ICE-BREAJUR, LOUIS ST. LAURENT. THE PROPOSED TRACK FOR THESE

SHIPS WILL BEGIN AT BARROW, ALASKA, ON OR ABOUT AUGUST 20,

1993, AND END AT TROMSO, NORWAY, ABOUT SEPTEMBER 26, 1993. THE

U.S. COAST GUARD. THE U.S. GEOLOGICAL SURVEY, THE U.S. NATIONAL

OCEANIC AND ATISPIPHERIC ADMINISTRATION, TNE CANADIAN GEOLOGICAL

SURVEY AND THE CANADIAN DEPARTMENT OF THE ENVIRONMENT ARE

INVOLVED IN THIS EFFORT.

A MAJOR GAP IN TNE PROPOSED 1992-93 SAMPLING 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 SEA ROUTE, IS PROBABLY

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 IDEA OF USING RUSSIAN

ENVIRONMENTAL SCIENTISTS--MARINE CHEMISTS, BIOLOGISTS AND

GEOLOGISTS--TO PARTICIPATE IN RE-TRAINING THE FORMER WEAPONS

SCIENTISTS. KNOWLEDGEABLE U.S. SCIENTISTS MAY ASSIST IN THIS

RETRAINING. THE RE-TRAINING IF AUTHORIZED WOULD BE CONDUCTED

IN CONJUNCTION WITH THE INTERNATIONAL SCIENCE-AND TECHNOLOGY

CENTER ANNOUNCED BY SECRETARY BAKER.

THESE NEWLY-TRAINED SCIENTISTS COULD, GIVEN THEIR

BACKGROUNDS, MAKE ADDITIONAL CONTRIBUTIONS TO THE DEFINITION 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 NUCLEAR WASTE ISSUE. UNTIL RECENTLY, WE

PROMOTED OUR ARCTIC SCIENTIFIC AND ENVIRONMENTAL INTERESTS

INTERNATIONALLY THROUGH BILATERAL AGREEMENTS OR PROGRAMS.

ASIDE kROM THE 1973 AGREEMENT ON THE CONSERVATION OF POLAR

BEARS, THERE WERE NO 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, DENMARR (GREENLAND), ICELAND, 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 IS THE INTERNATIONAL

ARCTIC SCIENCE COISITTEE (IASC), FOUNDED IN AUGUST 1990. IASC

IS A NON-GOVERUHENTAL SCIENTIFIC ORGANIZATION ESTABLISHED TO

ENCOURAGE AND FACILITATE INTERNATIONAL CONSULTATION AND

COOPERATION FOR SCIENTIFIC RESEARCH CONCERNED WITH THE ARCTIC.

IT IS COMPRISED OF REPRESENTATIVES FROM EIGHT ARCTIC COUNTRIES

WHICH ARE FOUNDING KZMBERS, 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, NORWAY. THE

U.S. REPRESENTATIVE TO IASC IS THE NATIONAL ACADEMY OF SCIENCES.
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A SECOND COOPERATIVE 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 DASED ON STATE OF THE ENVIRONMENT REPORTS

PREPARED 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

RADIOACTIVITY. T-HE 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 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 OUR

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 RELEVANT BILATERAL

AGREEMENTS WITH RUSSIA WHICH ALSO BEAR ON THESPROBLEM OF MARINE

POLLUTION. ONE IS THE 1972 US/USSR AGREEMENT ON COOPERATION IN

THE FIELD OF ENVIRONMENTAL PROTECTION, WHICH WILL BE DISCUSSED

BY MY COLLEAGUE FROM THE ENVIRONMENTAL PROTECTION AGENCY. THE

OTHER CONCERNS OIL POLLUTION. IT IS THE AGREEMENT BETWEEN THE

UNITED STATES AND THZ SOVIET UNION CONCERNING COOPERATION IN

COMBATTING POLLUTION IN THE BDRING AND CHURCHI SEAS, WHICH WAS

DEVELOPED UNDER THE UMUlRELLA OF THE 1972 AGREUMENT, AND SIGNED

MAY 11, 1989. TIM PURPOSE or THE AGREEMNT IS TO ESTABLISH A

MECHANISM TO DEAL WITH THE RISKS TO THE MARINE ENVIRONMENT

POSED BY POTENTIAL OIL DFVELOPMNT IN THE BERING SEA BY BOSH

COUNTRIES, AND TASKOR TRAFUIC ASSOCIATED WITH SUCH DEVELOPZENT

AND WITH THE DEYELOPMZNT OF OIL PRODUCTION IN THE BEAUFORT

SEA. IT IS ALSO DESIGNED TO DEAL WITH THE POLLUTION RISKS

ASSOCIATED WITH TIE TRANSPORT OF OTHER HAZARDOUS SUDSTANCES.



118

-10-

PURSUANT TO THE AGREEMENT BOTH COUNTRTES ESTABLISHED A

JOINT MARINE 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 INMIGRATION 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

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

DEMONSTRATES THAT THE U.S. AND RUSSIA CAN REACH AGREEMENT ON AN

EFFECTIVE UMBRELLA ARRANGEMENT FOR DEALING 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 MuRKowsIu. 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 tendency
in Washington for the bureaucracies to kind of overwhelm each
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 changes 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
that 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.

Senator 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 andyour colleagues has been very gratifying and we certainly commend
you for your leadership and the fresh vision which you have
brought to the agency and also to the policy makers in Washington,
DC.

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 potential 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 Committee on Intelligence, to address

two issues: possible environmental threats resulting from past

Soviet nuclear activities; and the role of the Intelligence

Community in addressing environmental problems.

Let me first discuss the role of the Intelligence Community

with regard to environmental problems.

As you know, on November 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 required some 20 policy

agencies and departments to identify their intelligence needs 
to

the year 2005. Their responses highlight the increased

importance of environmental concerns as an intelligence issue.

The National Security Council has integrated all the expressed

priorities into one overall list 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 study of environmental issues because vw have

special skills, resources, and unique insights. For example:

I
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o At the request of Senator Nurkowski, a team of analysts

has been working to assess the potential environmental

consequences of long-term nuclear testing and 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 Observation System--will help scientists to

answer some of today's most pressing environmental

questions such as wHow 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 concerning the most efficient means for

processing the large quantities of data that it is

collecting for this project-because we have vast

* expertis in this area.

o At Dr. Bromley's suggestion, the Intelligence Community

recently assumed 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 have asked whether CIA data

could be released to environmental scientists who are

studying global 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.

o Under thb Congressionally directed 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 selected.

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. For several years the CIA has brought a

value-added to the work done on these problems--in our analysis,

3
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our use of unique collection assets, and in our ability 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

verify the number, location, and status of the burning oil wells

in Kuwait. The data 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 health and crops.

Since the late 1980s, the Intelligence Community has been

contributing to US government efforts to work with other

countries 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

4
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fisheries losses, will only be stopped by a worldwide

effort--laid out in the Montreal Protocol--to stop using

chlorofluorocarbons (CFCs). The Intelligence Community

has been following this problem for several years and is

starting work on a program to determine whether we can

monitor emissions of CFCs.

o Tropical deforestation is a phenomenon that jeopardizes

the world's climate, causes local problems such as

flooding and mudslid-s, and leads to the extinction of

plant and animal species needed for biomedical research.

CZA analysts have done work on these issues, using

satellite imagery and other tools, to support US

policymakers in their multi-year efforts to secure an

international treaty on forest protection.

o 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

5
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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 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

protection. While some of these projects have been started

within the past several 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-program 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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satellites to assess the national security, economic, and safety

implications of the program.

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 tbA same time, we

continue to collect information on reactor problems such as the

recent accident at the Chernobyl-typo reactor located near St.

Petersburg, Russib.

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 production--

and questions about the safety of stored but radioactive 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 eafety in handling

radioactive waste materials was lackadaisical from the very

beginning of its nuclear program. Radioactive wastes resulting

7
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from the extraction of plutonium for the USSR's first nuclear

weapons at Chelyabinsk-65 were discharged directly into the Techa

7iver, 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, despite 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 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 the land remains unusable today.

The situation in Chelyabinsk--though perhaps the most

severs--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, resultin% in considerable

wildlife contamination, including elk, hare, duck, and fish,

which are consumed by the local populace. Reactors at the

Krasnoyarsk plutonium production plant use water directly' from

a
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the Yenisey River for cooling, and have contaminated the river

with cesium, strontium, and other 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 bf 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,

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 tests were conducted at Novaya

Zemlya. Virtually all of their highest yield explosions were

conducted there, with a total yield of over 300 megatons. Among

these was the world's largest 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,

9
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Soviet atmospheric testing also was the greatest contributor to

radioactive contamination of Alaska and northern Canada.

The severity of the contamination decreased dramatically

after the 1963 Limited Test Ban Treaty--especially in Alaska and

Canada--but Soviet underground nuclear weapons testing and

peaceful nuclear explosions continued. Russian statements

indicate over 130 peaceful nuclear explosions for mining, seismic

sounding, or creation of underground storage cavities were

conducted throughout the Soviet Union. A few of these explosions

were part of a program to develop the capability to excavate

canals using nuclear explosions. 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 tunne-l, and radioactive material

spewed into the atmosphere. Some of the other explosions may

have contaminated the local groundwater, and a few may have

ilaked radioactive materials. Except for tests at Novaya Zemlya,

which sometimes spread contamination into the broader Arctic

environment, these leaks probably produce only limited local

contamination.

10
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Soviet nuclear reactor accidents also have contributed to

contamination 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 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

Europe. In the Arctic, four small reactors using similar

technology to thi 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-watar reactors.

The demise of the USSR and its East European client governments

has left all of the reactors largel? bereft of material support

and regulatory guidance. The situation is made worse by the

region'. severe economic problems, which are undermining efforts

to maintain and improve safe operations.

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 refuelling of a Soviet nuclear submarine near Vladivostok

11
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illustrates the potential for serious accidents in these

reactors. The explosion scattered radioactive material onshore

and into the bay, which reportedly was only haphazardly 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 dismantle many of the vessels.

Deliberate dumping of radioactive vaste materials into

Arctic waters, or improper land-based storage is another source

of radiological pollution. The USSR dumped substantial

quantities of radioactive waste in Arctic waters, including the

three damaged original nuclear reactors of the icebreaker Lenin,

and reportedly reactors 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 scientific surveys can determine the amount,

type, and potential hazards from the material which has been

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

concerns in light of the new scientific cooperation, such as the

12
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-joint Rusuian-Norwegian expedition to survey 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 serious breakdowns could occur in railroads,

civil aviation, *nd nuclear 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 threatening to pollute a vital river.

only through intensive round-the-cldock efforts, aided by US

experts who in turn were supported by intelligence reports, were

workers able to cap the well and protect the river.

Environmental destruction caused by Soviet troops in Eastern

3arope is adding substantially to the already heavy cleanup

burdens new governments face as the result of four decades of

environmental neglect by the region's former communist rulers.

13
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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

soil and groundwater the most ubiquitous pollution problem at

former Soviet 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

metal, acids, and other toxic--and often explosive--wastes.

Solvents, paints;, coatings, 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 substances. 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

14
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-efforts 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 of

pesticides into water supplies, the absence of water pricing

policies, and fierce competition for water--particularly among

the Uzbeks and Turkmen--have significantly worsened Central

Asia's critical water situation. Existing political, economic,

and ethnic tensions in the region are being further strained by

Aral "refugees loving to cities in search of guaranteed medical

care, secure employment, a stable source of drinking water, and

essential foodstuffs. Central Asian loaders-faced with serious

economic and political difficulties--have discussed cooperation

on environmental issues, but have yet to formulate, much less

implement, a concrete plan to halt the Aral's desiccation. Even

under the best possible circumstances, with effective regional

cooperation and massive foreign assistance, it will take at leastt

five to tens 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 environmental

dead zone.

* i5
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Although the CIS it 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

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 authorities feared collecting the data might

compromise secret activities.

The CIS countries will be unable to meet the costs of clean

up--estimated atbillions of dollars. Russia took the lead in

launching an environmental protection plan based on economic

inmentives in 1991, but lack of revenues as industrial output

declines has resulted in a negative balance that is getting

worse. Although CIS environmental Ministers have agreed to

cooperate on some environmental issues-such as joining with the

EC on funds to help with costs incurred from Chernobyl'--each

country has turned to the west for aid, including technology and

expertise, and vill 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.

16
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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

government leaders can ensure that US assistance is used

effectively.

The issues that I've talked about today are all considered

"nontraditional" intelligence issues. They do not constitute the

bulk of CIA's work, but they are important areas of interest to

the President and other leaders in our government. In an era of

deciining budgets , it will be a special challenge for the

Intelligence Comiunity to enhance its capabilities in some of

these newer areas, while continuing to monitor more traditional

concerns such as proliferation, terrorism, regional disputes, the

former Soviet Union and some aspects of international economic

affairs.
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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-
nity with regard to environmental problems.

As 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 primary 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
capable 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:

Ozone 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, despite 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
groundwater has spread two to three kilometers from the lake. Ad-
ditionally, 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 Zemlya. 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 through intensive round-the-
clock efforts, aided by U.S. experts who are in turn supported by
U.S. intelligence information, were workers able to cap the well
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-



144

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 from 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.

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 Mumcowsu. 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 MuRmowsKI. 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 of 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 MuRuowsmI. 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 MuRKowslu. 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
in a cooperative mode where they understand that they need our
help.

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 MumuowsK1. 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 MumKowsKI. 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. rm 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-
portant issue from a national standpoint and a very high priority
from 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 appealing 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-
erate 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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Dr. Donald D. O'Dowd, Chairperson
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THE CHALLENGE AND THE OPPORTUNlTY

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, however, live in the U.S. Arctic - and have lived there longer than

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 oil, gas, minerals and timber have been

extracted from the north. The current extraordinary political changes occurring in

Russia have made two facts dear 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, chemical 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 ciimate 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 dimate. A dominant
world water mass, the bottom water in the Atiantic, 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

pollution. 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

Ocean 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 pollutants 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 pcocess 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 arctic research.

Scientific cooperation among the circumpolar nations, as well as among other

countries with scientific activities in northern latitudes, is 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 rising importance

and breadth of both governmental and nongovernmental international collaboration in

the Arctic.

In August 1990, the International Arctic Science Committee (LASC), 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 Assessment Program (AMAP)

3
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I first visited the former Soviet Union in 1987 when I served as President of the
University of Alaska to explore cooperative opportunities in science . In July 1992 and
as Chairman of the U. S. Arctic Research Commission, I met with the Arctic Research

Commission, Russian Academy of Sciences and traveled to parts of the Russian
Arctic. These experiences, I believe, are relevant to your discussions as there have

been many changes in Russian science over the past five years.

My primary observations are:

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

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

scientist.

2) In 1990 I traveled to the Soviet Union to sign a series of agreements induding a
plan to establish a joint international science center in Magadan supported by the Far
East Branch of the Soviet Academy of Sciences and the University of Alaska.

I 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
realities Russia cannot pay costs of U.S. scientists in Russia. Although openness had

engendered even more wilngness 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 Russla, met
with various officials and sdentists 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 relevant field conditions that affect scientific

research in the Russian Northeast.

In summary, we learned that:

a. Organization of science in the Russian Academy of Sciences as well 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 favorable dollar to ruble exchange rate and because salaries of

Russian scientists are notoriously 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.

e) 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.

6



International Agreements
University of Alaska

Countrv Organization UAF Unit Purpose |Date Signed Status

USSR All-Union Scientific and Research School of Mineral Research Jul-89

Institute for Gold and Rare Metals, 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

of Sciences, Murmansk

USSR Dept. of Geocryokogy, Moscow State Geophysical Institute Research ? 9o Active

University .

USSR Polar Geophysical Institute. Geophysical Institute Research Dec-8E

USSR Academy of Sciences, Iwhere?l

USSR United Institute of Physical Technical School of Engineering Preliminary Jul-91

I Problems of the North, USSR Memorand. of

I Academy of Sciences, Yakutsk Understanding

USSR V.l. Lenin All-Unon Academy Agricultural and Research Nov-88 . -

of Agricultural Sciences, USSR Forestry Experiment
Academv ol Sciences, Novosibirsk Station, SALARM

USSR Central Siberian Botanical Museum, UA Museum Research Active

USSR Academy of Sciences,
Siberian Branch. Novosibirsk

-j



International Agreements

USSR Magadan State Pedagogical Institute College of Rural Alaska Sudent A _r-9 Acive
Exchange,
Research

USSR Yakutsk State University International Programs Student Jul 91 Active
E9chanqe

USSR Kola Science Centre, USSR Academy ot Inst. of Marine Sciences Research Nov-89 _
Sciences, Murmansh

USSR Scientific-Technical Library, Rasmussen Library Aug-90

USSR Khabarovsk State Institute of Intercollegiate Athletics Athletic Jun-91 Active
Physical Culture, Khabarovsk Exchange

M 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 ol Management Facutty Exct. - . Aetive -.

PPC______ (Guangzhou New Technical Institute of School of Mineral Research Ayr-91
Geology, Chinese Academy of Sciences Engineering _o___

Denmark University of Copenhagen International Programs SludenfExch. 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 Council -- Artists

Canada McGilffiversity International Programs Student Exch. Sep-87 Active
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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 (Vladivostok)
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
EasL

Institute of Biological Problems of the North (Magadan)
Research Center 'Chukotka' (Anadyr)
Institute of Ecology and Resource Use (Petropavlovsk Kamchatskii)
Institute of Water and Ecological Problems (Vladivostok)
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)

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 (Petropavlovsk Kamchatskii)
Institute of Water and Ecological Problems (Khabarovsk)
Institute of Applied Mathematics (Vladivostok)
Institute of Automatics and Remote Control (Vladivostok)
Institute of Biology and Soils (Vladivostok)
Institute of Marine Biology (Vladivostok)

12
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Pacific Institute of Bioorganic Chemistry (Vladivostok)

Chemistry Institute (Vladivostok)
Pacific Oceanologic Institute (Vladivostok)
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 (Vladivostok)

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 (Vladivostok)

Pacific Oceanologic Institute (Vladivostok)
Institute of Volcanology (Petropavlovsk Kamchatskii)
North-Eastem Interdisciplinary Research Institute (Magadan)

7. Studies on the relations of environment, human and economic potentiality in the Arctic

North-Eastem 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 Problkms 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 probably
no one knows nor has looked at for a long time. In speaking with
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 compounded 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.

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 danger 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-
cies in seeking information and initiating changes that we might
desire.

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 aware 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
time help 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
current 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 MuRKowsIa. 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. OSTENSO
ASGISTANT ADMINISTRATOR

OFFICz OF OcEANIC AND ATMOSPHERIC RESEARCH

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
U.S. DEPARTMENT OF COMMERCE

BEFORE THE

SELECT COMMITTEE ON INTELLIGENCE
UNITED STATES SENATE

FAIRBANX8, ALASKA
AUGUST 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

Soviet Union by radionuclides and other toxic substances could

pose a serious risk to the Arctic environment and its ecosystems.

We in the National Oceanic and Atmospheric Administration (NOAA)

share this concern.

INTRODUCTIO

In recent months I have been represented at and kept informed 
of

discussions of this matter by the staff of Interagency Arctic

Research Policy Committee (IARPC). These discussions have

addressed the potential contamination by the Former Soviet Union

of the Arctic by radionuclides and other toxic substances such 
as

persistent organic compounds 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
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that the amount of anthropogenic radioactivity in the Former

Soviet Union is greater than a billion curies. Some of these

reports claim that such contamination levels are resulting in

shorter life-spans for many of the Former Soviet Union citizens.

Reports also note that the duration of human life 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 verifted, as well as the contamination

measurement methodology and other 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 because 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 imperative 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 assessment should include the definition of:

* Zxistinq 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;

2
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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;

* Definition 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 programs that are

pertinent to this topic.

RELATED NOMA 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's 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 Archives

National Status and Trends Program;

Climate Monitoring and Diagnostics Laboratory at Barrow,

Polar Satellites:

Arctic Ocean Circulation Studiesi

Arctic Atmospheric Transport Studiesi

Geophysical Fluid Dynamics Laboratory Modelling Efforts;

NOAA/Navy Joint Ice Centort and

Data Rescue Efforts

All of these programs have some scientific bearing on assessing

the potential of environmental risk due to contamination 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 tissue archive is a part of the National Marine

Mammal Tissue Bank and Stranding Network Program managed by

NOAA's National Marino Fisheries Service (NitS). It is designed

to conduct, on a regular basis, the collection and storage of

selected marine mammal tissues. Based on available funds, the

national goal is to conduct a standard suite of analyses on 10-20

marine mammals in each region from which tissues are taken. The

normal suite of analyses will include organics, inorganics,

toxins, necropsy, and histopathology. The Alaska Marine Mammal

4
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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 bowhead whales taken

during the 1992 subsistence hunts at Barrow, Alaska, will be

collected as part of the AMMTAP. The sampling will be conducted

with the help of the North Slope Borough Department of Wildlife

Management. With the assistance of the NnFS'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 NMFS Northwest

Fisheries Center.

NOAA's National Status and Trends (NS6T) Program for Marine

Environmental Quality includes projects that periodically monitor

the levels 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 along the

5
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U.S. Arctic coast (4 in the Berinq Sea, 1 in the Chukchi Sea, and

2 in the Deaufort Sea). Contaminant levels are measured in both

biota and sediments 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 (241Am, 239 2' 0 pU# 238pM, 137CS,

'"Ag, "eSr, 6Zn, 6Co, "Co) in biota at 36 sites around the U.S.

to compare with levels from the 1970g. None of these sites were

in the Arctic.

OTHER CONI

NOAA has also been involved with the Department of State on the

deliberations that led to the Arctic Environmental Protection

Strategy (ARPS), and with the associated Arctic Monitoring and

Assessment Program (AMAP) where NOAA is Co-Chair with the

Environmental Protection Agency for the United States'

involvement. 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 Statesd

responsibilities under AMAP and the associated AEPS.

6
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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 scientifically and

programmatically, to contribute significantly to such an

assessment. I do believe that NOAA can best fulfill its

responsibilities in this respect, however, 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.

7
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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 potential 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 transboundary 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
finally, we run the National and International Environmental Data
Centers.

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 Alaska 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
be collected for contaminant analysis by our Northwest Fisheries
Center.

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
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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. Ill be
glad to answer any questions in the future.

Senator MuRKowsKI. Thank you very much, Dr. Ostenso.
We're going 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 Moxninq, tr. Chairman and distinguished members of the

Committee. I an Rear Admiral Richard J. Guinond, Deputy

Assistant Adinistrator of EPA's Office of Solid Waste and

Emergency Response. I an an Assistant Surgeon General in the

United States Public mmelth Service. I an also the former

Director of EPA's Office of Radiation Programs. Consequently, I

am familiar with both radiation and hazardous substance issues

Thank you for the opportunity to discuss EPA's efforts to

address the radioactive and other threats to the Arctic resulting

from past Soviet activities. Tn your letter of invitation, you

requested that I address the potential enviroimental and human

health impacts on both Alaska and the Arctic of the past nuclear

and the ongoing industrial activities of the former Soviet Union.

You also requested that I pay particular attention to the effects

of radionuclides, heavy metals, persistent organic pollutants and

air pollution on this fragil, environment. I an pleased to be

able to address thse issues today.

My testimony this morning will focus on three issues: what

EPA kIon about pollution in the Arctic, what we have done in the
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past on Marine radioactivity pollution issues, and what the

Agency thinks is necessary to be done in the future.

ant EPA knovledae of Arctic contamination

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 extent and type of

radioactive contamination found in the arctic. In addition, EPA

does not have extensive information about other types of

contamination that may be.dauaging to the Arctis_ Because of the

lack of comprehensive data, it is difficult to say with much

precision the extent of the -risk to human health and the

environment caused by such contination I would like to take

this opportunity to describe to you the relevant types of

information that EPA does have at this point.

EPA-has been involved in monitoring studies at former ocean

disposal sites in the Atlantic and Pacific. Xonitoring surveys

were conducted fru surface vessels, as well as manned and

unmanned submersibles. We also evaluated monitoring data from a

former international dump site administered by the Duclear Energy

Agenck/Organization for Economic cooperation and Development.

This facility accepted nuclear and other wastes from several

European countries.

EPA Mas undertaken several initiatives, often in cooperation

with NOAA, in studying past radioactive waste disposal

activities. One Important task was to locate and identify waste

containment packages on the sea floor. rn addition, EPA

2



177

participated in making detailed measurements of the

concentrations of both naturally-occurring and man-made

radionuclides in the disposal areas, examining and evaluating the

performance of the waste packaging in the marine 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

radionuclides in the food chain was dependent on-the

radioisotope. Som radioisotopes are not as easily available for

bicaccumlation/biocona etratiom by plants and animals in the

food ha-in. For UNNpLe, many radionuclides (such as plutonium)

adsorb to the ocean sedLment. Such radioisotopes are much less

available to marine organLsAm, except for those benthic '(bottom-

dwelling) organisms that ingest this sediment. mn contrast,

strontium-gr is highly mobile, and would therefore be more

available to pelagic (non bottoI dwelling) organisms such as

plankton and salmon.

Even for those radionuclides that are more easily taken up

by organisms 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

Another item to consider when evaluating the potential

threat to human health and the environment is the half life of

the radioisotopes 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-23a

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-lives of 28

and 30 years respectively.

Examination of the environmental .impact resulting from the

1986 Chernobyl accident illustrates the effect of such

radiodecay. In 1989, EPA entered into a cooperative agreement1

With the Institute of Biology of the Southern Seas (IBSS) in

Sevastopol, uraine, to study the transport, partitioning, and

effects of Chernobyl's principal fallout radionuclides on the

Black Sea. In June 1990, at the invitation of tESS, a joint

monitoring survey was conducted in the northern Black Sea aboard

the oceanographic survey ship Th

radionuclides tracked by this effort were cesium-134, cesium-137,

ruthenium-16, ceriUM-144, and strontium-90. During the years

since Chernobyl, -all of the radionuclide concentrations have been

decreasing through dilution and radiodecay until only the long-

lived Cesium-137 is at concentrations that are still easily

measurable.

Project 02.06-31 under U.S.-Russia Bilateral
Environmental Agreement.

4
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In addition to these considerations in evaluating the extent
caused by radioactive contamination in the Arctic, any analysis

of the potential impact of such radiation on human populations

such as the Inuit would require considuration of the dose of
radiation likely to be received by both an "average and a

uaxiwum exposed individual." In all likelihood, the Inuit could
represent the umaxium exposed individual." In addition, the
population of individuals likely to be affected, by living near
the coast or consuminq Arctic marine seafood, is an important
consideration in evaluating the risk posed by the contamination.

As you can sme, while EPA does have some data about behavior
of radionucl 4 de released into the marine environment, we know

little about the specific contamination in the Arctic. Eowever,
we do know the kinds of information that need to be collected to
assess the risks from Arctic pollution. Much more information

needs to be gathered in order to fully guuge the risk posed to
human beings and the environment by the activities of the former

Soviet union.

CN~rentan rma X"Aa ant;1Vj+ r- aii t i08

EPA is conducting several additional activities designed to
further our understanding of Arctic contamination. EPA does not
have sufficient data about the concentrations of radionuclides

arising from various activities of the former Soviet Union.
Potential sources include disposed reactor vessels and waste

drums, aerial transport of resuspended radionuclides, and

5
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radioactivity entering from Russian rivers that empty into the

Arctic. /

More data needs to be gathered to determine the

concentrations and characteristics of tha radionuclides present

in the Arctic. In addition, the behavior 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 (Md), benthic bioturbation, prevailing

currents and ocean circulation patterns in, for example, the

Barents and Kara Seas.

Also of particular importance are potential biological

transfer pathways to man - including any ushort 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

coordinating with Norwegian marine scientists to conduct a

survey, using a Russian oeaographic vessel, of the Barents and

Kara Seas in Anqust/September 1992 BP& is currently trying to

place a scientist on board this vessel, or at a minimum, to

obtain sediment samples for radiochemical and geochemical

analysis at EPA laboratories. ThV effort could provide

information to help determine the levels of radioactivity that

may have resulted from disposal of reactor vessels from the

6
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icebreakez LA , radioactive waste drum disposals, and from

radioactivity released to these seas from pollution in northward-

flowing Russian rivers.

As noted above, EPA is already working cooperatively with

the former Soviet Union's Winistry of Ecology on a research

initiative. The objective 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 Norhern Black Sea.

The focus of the research is on the distribution and

concentration of radionuclides in water, sediment and biota. The

study is beng conducted ain cooperation with the Institute of

Biology of the Southern Seas (S85), Sevastopol, Ukraine. A

second joint survey is currently underway in the Black Sea.

On may 12, 1993, EPA representatives met with the Executive

Secretary of the U. S. -Russia Bilateral Agreement, Russian

KiMnistry of ZEology, to discuss future cooperative studies and

the status of work under the study described above. The

participants in these discussions agreed that EPA could expand

its cooperative studies pertaining to the protection of marine

ecosystem with appropriate Russian partners. It is expected

that any of these activities would be performed within existing

resources. Areas for Mutual cooperation could include:

* Establishment of a joint "intercalibration" program for
measurement of environmental samples from sites inRussia contaminated by disposal of nuclear waste and by
ac-idental releases of radioactive materials.

7
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* Utilization of a Geographic Information System for site
characterization.

* Evaluation of models for predictive assessment and
forecasting of effects 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.

* Initiation of bioeffects studies focusing on
environm ntal impacts from radioactive contamination.

EPA currently participates in a program conducted by the

National oceanic and Atmospheric Administration-(NOAA), the

primary objective of which is to determine the status and long-

term trends of toxic comtaminants in bottom-feeding fish,

shellfish, and sediments at coastal and estuarine locations

throughout the Uknited States. The program, entitled the National

Status and Trends Program, has two components, Benthic

Surveillance and Mussel Watch.

The National Status and Trends Program primarily addresss

synthetic chlorinated compounds, polychlorinated biphenyls

(PCB3), polynuclear aromatic hydrocarbons (PARS), and toxic trace

elements. In 1986, the Office of Radiation Programs of EPA

initiated an informal working agreement with NOAA to establish

monitoring stations and obtain samples for radionuclide analysis.

Samples wre collected from the former ocean disposal sites in

the Atlantic and Pacific. The results for radionuclide analyses

of sediment and biota samples were within the expected fallout

ranges from past nuclear weapons testing. However, no further

8



183

monitoring tor radionuclides has occurred since 198.8. 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 movement of Chernobyl aerial particulate radioactivity

and can also be used to detect any significant atmospheric

particulate radioactivity arising from Arctic contamination. We

currently have ERAMS stations operating in Juneau and Anchorage,

and are in the process of establishing a statioci-at Fairbanks.

ggncugaion

ZPA is concerned about these releases in the Russian Arctic

ocean as it has been about releases that may have occurred in

U.S. coastal waters in the past and from the Chernobyl accident.

Although it is clear that this environmental situation is the

responsibility of the Russians to rectify, EPA intends to support

future cooperative studies to better understand this issue.

This copletes my prepared testimony, and I will be happy to

respond to any questions from members Of the committee.

9
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STATEMENT OF ADhL 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.

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 I'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 Maijorie 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 a ppear to be somewhat antiquated, but neverthe-
less the proof is obviously 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'DowD. 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



189

on their logistical performance? We know their icebreaking capabil-
ity probably is second to none.

Dr. O'DowD. 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. I
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 MuRKowsxI. Well, obviously their pricing is a little dif-
ferent than ours. I recall research ships in Vladivostok 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 MuRKowsiu. 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 determine 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
I 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 GUIMOND. 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 MuRKowsu. 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 MuRKowsIu. 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-
ander of the Institute of Marine Sciences of the University of Alas-
ka.

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 MuRKowsm. 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 they've
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
water, 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 MuRKowsmI. 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
so.
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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:]
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Hearing on Radioactive and
other Environmental Threats
to the Arctic resulting from
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Asker Aarkrog, D.Sc.
Riso National Laboratory

DK-4000 Roskilde
Denmark

ENVIRONMENTAL RADIOACTIVIlY IN

THE ARCTIC

Definition of the Arctic

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 Arcti 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, 90Sr and 2".

14'Pu 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 I TBq

'-OPu at Thule (Aarkrog 1984b) from the B-52 crash in 1968, with shortlived fission

products (e.g. 9Zr) in northern Canada from the loss of the Soviet Cosmos 954 satellite

in 1978 (Tracy et al, 1984) and with `1'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 Arctlc

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. 2'Bi and 6'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 Ecosystems in Nordic regions

In 1961 a group of Scandinavian scientists with Kurt Liden, Jorma Miettinen and Dietrich

Merten (IAEA) 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 (Gunnerod 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

3
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Chernobyl accident that mushrooms were an important source of radiocaesium to grazing

ruminants and some game animals. A strong seasonal variation of 'Cs in roe deer was

e.g. 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 "37Cs is thus not always observed in such animals.

Herbage - sheep - man is another critical pathway for radionuciides in Arctic regions.

(Hove et al, 1990) The effective halflife of w 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 radionucildes

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 '0Sr 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, Hasdnen et al,

1966). It was also observed that the excretion of L"Cs decreased with decreasing

temperature (Kolehmainen et al, 1966). After the Chernobyl accident the combination

of high fallout and low conductivity resulted in fish levels in the middle part of Sweden

greater than 15 kBq '"Cs kgf fish. (Hakanson. 1991).

Marine Ecosystems In Nordic Reglons

Fi& 4 shows the current system in the Arctic. Dotted lines represent warm currents and

fuil 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 about 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 9Sr and 137Cs 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 been 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 haiflife

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 3LCs levels than terrestrial animals in Nordic regions

and the transfer of '37Cs is one to two orders of magnitude greater than that of 9OSr 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 particular how 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 90Sr, 137Cs 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?

5. 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

radioccological impact?

The ecological halflives of 90Sr, '"Cs and transuranic elements should be determined in

marine as well as terrestrial ecosystems in the Arctic in order to evaluate the radioeco-

logical consequences of radioactive contamination in this part of the biosphere.

6
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NORTH ATLANTIC GLOBAL FALLOUT CONCENTRATIONS

IN 1989

SURFACEWATER CONTAMINATED BY GLOBAL FALLOUT ONLY:

2.9 Bq ' 7Csm' 1.8 Bq 'Srm' - 10 mBq 23"'2'Pum 3

ARCTIC OCEAN SURFACEWATER (GLOBAL FALLOUT ONLY)

4.6 Bq W7Csm3 3.7 Bq 'Srmi 3 12.5 mBq '2 " 0Pum-3

BALTIC SEA

14 Bq '37 Csm3 17 Bq "Srm'

Fig, 1.

(From Aarkrog, 1989)
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INVENTORIES IN THE NORTH ATLANTIC (1989)
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Fig. 2

(from Aarkrog, 1989)
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RADIOECOLOGICAL
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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 there 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 MuRKowsmi. 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 expected 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 MuRKowsmu. 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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STATEMENT OF DR. ROBERT WHIE, 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-
sight 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-
ing concerning kinetics related to these pathways have been identi-
fied.

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 MuRKowsIG. 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
506/92/0R/341 (final revision)

RADIOACTIVE 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 furst 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 I
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:

* 12 submarine and 3 icebreaker reactors were dumped in the waters offNovaya Zemlya. Some
17,000 containers of liquid and solid nuclear waste dumped in the same coastal waters.

Bilateral 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.

* 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. Fow
to do that is a political question.

About 80 nuclear submarines of the Northern Fleet should be disposed 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.

I refer you to Appendix Iforfurther details and other examples.

2. Monitoring Programs.

2.1 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 O. Paakkola, in
The State of the Arctic Environment Reports, Rovaniemi 1991.

2
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2.2 AMAP - The Arctic Monitoring and Assessment Progamme.

This is a governmental cooperative programme between the arctic nations under the Arctic
Environmental Protection Strategy (the Furnish 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.
NoIrwegian environmental authorities will also share this information bilaterally with interested
coutntries.

Ad quate monitoring, establishing a network of monitoring stations for the marine environment
is~ieeded. No further comments should be needed.

* Anccumulation 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 1ASC.

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.

3

/
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IASC has several programs underway of importance to the arctic environment, one of which is
the International Arctic Global Change Programme.

As for the alleged nuclear threat to the arctic environment, there seems to 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 (IOC, 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
IASC, we are most willing to do so.

5. 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 strongly 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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Appendix I

Radioactive PoUution of the Baent 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 son 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 concern to several arctic states.

Russian environmental authorities seem 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 international
cooperation both in science, technology, monitoring and financial support

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
concerned, 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 ).

Environmental non-governmental organizations became engaged 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 Exoen Group to Investigate Asserted Dumping of Nuclear Wastes in the Barents and Kara
Sea

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 concerning dumping, or in other words: both Norwegian and
Russian authorities had sufficient information to be really concerned. 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:

* Meetings and visits in order to obtain information and facts about the handling. storage and
discharge/ dumping of radioactive material in northern areas.

* Mapping of radioactive pollution by means of field work in northern marine areas, in order to
determine whether some of this pollution originates from dumped nuclear wastes.
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* Possible localization of dumped nuclear wastes, and investigations to determine if leakage is
taking place from the dumped material to the marine environment.

* 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 Tnformafion on Nuclear Wastes,

Please note that some of the listed information overlaps. This is due to the fact that the list is based on
various reports and sources.

* 12 submarine nuclear reactors and three icebreaker reactors have been dumped in the waters off
Novaya Zemlya

* -One whole submarine -the K-2 -powered by a liquid-metal cooled reactor, was dumped in the
Stepovov Gulf after an accident in May 1968. Its two fueled nuclear reactors were dumped in the
same location off the southern island in 1982.

* Eight reactors. three of which still contain their nuclear fuel, were dumped with sections of four
accident-damaged nuclear submarines in waters just off the K-27. The submarine sections from the
K- Il, K-3 Leninski Komsomol. 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.
* 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 to 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).

* Novaya Zemlya Trench: 1450 containes. Barge with a damaged reactor ( activity: 170.000 Ci)
Barge with liquid radioactive wastes.

* Neypokoyev Gulf ( Novaya Zemlya ): Solid radioactive wastes ( activity: 3.400 Ci).
* 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.
* Stepovov Gulf ( Novaya Zemlya ): 1850 continers 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- 1, 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 atmospheric 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. Are4 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 )

* Dumpingof 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, including 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 Poijamy Zori is
the biggest producer of wastes, followed by the naval yards in PoIjamy and Severodvinsk
(Perovsky )

* Producers of nuclear wastes on the Kola Peninsula ( Perovsky):
-4 operative reactors in power plants
-7 nuclear icebreakers

5 nuclear support vessels
-"Lenin". the first nuclear icebreaker, no longer operative~and the reactors 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.

* Nuclear submarine "Komsomolets" caught fire and sank April 7. 1989, 193 kilometers southwest
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 reactors.
Norwegians will take regular samples in the area

* The Soviet Union dumped radioactive waste in the Kara Sea during summer 1991 ( A.
Mikhailovtop nuclear safety official, Murmansk )

* Russia must scrap 10 nuclear submarines by 1996, but lack resources to do it ( Vice Admiral
O.Yerofayev, commander of the Northern Fleet)

* About 50 nuclear submarines should be decommissioned between now and the end of the decade
( Russian manager of the submarine building yard at Sverodvinsk. the largest in the world)

* US Navy operates 120 nuclear submarines and 15 nuclear surface ships
* CIS Navy -the Northern Fleet- continues dumping of liquid nuclear waste at sea ( June 1992). The

vessel "AmoW is being used ( A. Kiss, Chairman of the Murmansk Envirnmental Committee)
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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, meaning some 300 submarine nuclear reactors will have to be
disposed of ( Greenpeace )

* as 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 3/27i92)

* Since 1957 about 120 atomic bombs are detonated on Novaya Zemlya., 86 bombs in the
atmosphere, 3 under water in the Barents Sea. 5 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 "peaceful" nuclear detonations 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
advertised by a Russian company as an efficient way of disposing of extremely toxic wastes
( Bellona )

* The power plant at PoIjarny 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 hospitals 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
Murmansk. 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. chaifman of the commintte 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 5
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 5 mill, curie were released ( Bellona )
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4. Information on other industrial emissions.

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 concern.

information on industrial emissions form the former Soviet Arctic is still not very spesificbut the
following may represent a start and is sufficient for a serious concern:

* Annually 716.000 tons of toxic 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 S02, nickel, heavy metals and dust,liquid wastes into a lake that is,
leaking into arctic waters,
-Apatity/Kirovsk: 62.000 tons of S02. wastes stored on land
-Murmansk : 65.000 tons of S02 and dust, several leakages to the sea
-Monchegorsk : 240.000 tons of S02. heavy metals discharged into a lake'

Olenogorsk : 20.000 tons of S02. II mill, tons of waste to be disposed of every year
-Kovdor: 16.000 tons of S02. I mill, tons of other wastes
-Kandalaksja : 26.000 tons of S02, 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 S02 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 S02 and heavy metal in an enormous area that is increasing
annually (mostly from Bellona information)

5. The Arctic Environment -Selected References,

In 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:

* The Slate 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.

Although some attention is given to the Norwegian Arctic. the author reports on all the Arctic.
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STATEMENT OF DR. ODD ROGNE, EXECUTIVE SECRETARY,
INTERNATIONAL ARCTIC SCIENCE COMMITTEE, OSLO, NOR-
WAY
Dr. ROGNE. Thank you, Senator. Do you hear me? Good. Let me

first congratulate the U.S. Senate Select Committee on Intel-
ligence.

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 hearing 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've 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 wve possibly can do, but a mouse cannot scare an
elephant. So we had to go on field trips to find out reality.

However, the 'material we have at hand is sufficient alleged in-
formation that causes a strong concern and calls for immediate 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 dumped in the same coastal waters.

Bilateral Rus'sian-Norwegian meetings indicate that this infor-
mation is close to the truth, and is now the task of bilateral field
investigation and bilateral cooperation, and you have also heard
mention shortly that there's a cruise started two days ago. I would
not be so worried 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.
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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 I 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 F-t,6- 8s, 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 the 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 been done
and also share other experiences. The results from-the Norwegian-
Russian investigations will be made availablein 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 feO' words about the role of IASC, the organi-
zation I presently represent. The International Arctic Science Com-
mittee is a non-governmental 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 LSC.

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 MuRKowsm. Thank you very much, Dr. Rogne.
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Our next member of the panel is Dr. Glenn Shaw, the Geo-
physical 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

Glenn E Shaw
Profeasor of pbysics
Geophysical Institute
University of Alask

Tesdmony to U. S. Senar Selct Conune on Ineflfignce

ABSTRACT

Thwe is clear evidence that in winter the Arctic fills up with air pollution rm industralimad areas
of surrounding continents Tem cae is lack of solar radiation, which contributes to the high
stability of the air. Records from ice cor indicate a marl incc inthe lution lves in this
century, particularly since the mid 1950'L Since Eurasian indu ran tsI contribute the
drges fraction of Arctic Hue, that is a definite probability that radioactive releases in Eurasia
could spred acostheActic Basin. plmnatbion of a large and sophisiae intrntional
Knesoof carly wang uon, lng with excellet sciec rsach propams involving
le ipfromu universitie around the cc polau wnort is vitaL Frst priority needs to he

to halth concenof peopelivin in the Arctic BaRn

INTRODUCTION

In this testimony I would likc to point out tdht the Artic is ik a stagnant pond. In th winter, the
whole of the cc e an arn ro y the sie of de continent of Afbica. b
massively po lthed. is nach Mmke t in the La An~les Basit air pollution builds UP
because of the lack of an oudet This is a posentially threatening siadn if contaminants ae
released into the au.

In My opinion, givn the high probability releases of rs io the e from the
f er Soviet Union, it is crtal to ilement n y netw of stations ars the
Arctic. Such a network would provide nin fo d re Of radioactive nmaerial and, of
comase would have to be i e, ino n ations of the circurpoar regimIL

SOME COMMENTS ABOUT ARCIC HAZE POLLUTION

Scientists in Canada. tbe United Stues and Scandinavia in the lat few years have been
investigatig th chenicallihmic and bhe1th effecs of suprilgl sn industrial air pollutn
suspended throughout the actic annospte This so-cafled Arctic Im phenomenon wa s
discovered lndspeneityi Ma and Nr twenty yeas a

Though arede ~pc b_ 1 beenm intensive scienific investigation (there hve been several
books publibed on the sinbjeet and mare than 700 scientifc articles), there still are nmaor
unuansweed questions that relate to contmination of wide are of the Arc by posa
rdiatve r~e int tUre anmq

Of particular concern is the lae uncanty about the pathways and fate of pollution products
released or injected into the arcti atmosphere. We know that mteal rdeleasd into the arctic

ato chee ha a long lifc and therfravels for get distnes What isn't hnwn, is the extent
and location of th g ic gionswr th mae al fas out of the aosphere and enten
the e gical sysen This is sspecte to be in sources near scas ent"rn4 the Arctic, where
sources ofmoisturem form cluds whiich temovc the nmteriaL Tberc is the possibility. therefore, of
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impactofisheries. Since answers to such questions are so critical when we speak of possibleradioactive contamination, a stratey must be developed to involve excellent multidisciplinary
scientific research, in addition to mere monitoring. The problem mnst involve the majr 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 Chemobyl to illustrate that it is
by no means an academic 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 Chemobyl village, 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 paths, 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 Cialobyl explosion.

1.2

1 0.8 predicted ra1totve decay
16 0.6

0.4 _ 1

Day of collecdIn

Figiewl. 7mw prltsf wlodee 131 coUnctaonuatFairbnb.
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A FOuTUNATB SrTUAnoN FOE ALASKA DURIG THlE CHlRNOBYL EMERGENCY

Arc Hi buids up to maxmum srgth n wIn. The affectod zone ea my within the
boundoie of the mmpoloal feas of the Acic ront. how in Figre 2
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The exiensive polludion building up throughout die 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 rernoval by precipitation and
clouds, both of which are sparse in the Ar-tic. This science concept is illustrated in the cartoon in
Figure 3.

ARCTIC HAZE

slow drizzle In

i
palow*

pLuto

output
nearly clod

NORMAL MID LA TITUDE
AIR POLLUTION

large Input

A
tap tap opened wide
sod off

Figure 3. ILJadmof 0how pollution builds up in te Arctic becawe the "output tap" is nearly
cloud off.

Raesearh programs corduted by our university and other organizations over the last twenty years
have identified chemical fingeprints of specific pollution sources in the formrs Soviet Union. For
examle, fumnes from dhe large copper-nickel mining and smelting complex at Norilsk on the

Peninsula (the satellite photo in die figure) have been dteced at Barow.
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Figure . Satellitephoto showingplumesfrom the smelting complex atNoriltk in Siberia.
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Specific p: fo palduthts teing in the Arctic to Alasa have bean identified and classified
into oaterbS. mos commionly accutrg transpot route for air pollutas fronm Rusia to

an wAwto amb se jwm in Figu, 5.
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Even though the atmospheric transport pathways from the Soviet Union to the Arctic Basin ane
commonly open in sprmg, the weather patterns in late April and early May. 1986, carried the
material from the ccident 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 Rope'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 widerange thinking into the
planning process.

Pollution of the arctic atmosphere is a transcontinental problem. By its nature it must involve
affected states, especially those circling the Arctic. The governmental cooperative progam called
Arctic Monitoring and Assessment Programme (AMAP, the Finnish Initiative) is a starting place to

elp coordinate some activities. There are other organizations with Arctic-wide viewpoints, such as
the IASC and the North Atlantic Cooperative CounciL The US State Department. in conjunction
with its counterpart in the former Soviet Union, under the bilateral agreement might well begin
activity to design a stratgic play

The peoples of the arctic regions are under possible threat from future accidental releases of
radionuclides and, possibly, from continued releases of heavy metal and organic compounds from
the former Soviet Union. I would hope that groups like the circumpolar council insist that quality
science and health programs be implementedon this issue.

Above all, it needs to he recognized that the Arctic is a very different environment than most people
are familiar with. Residence times of materials, in marine and terrestrial ecosystems and in the
atmosphere, are generally much longer due to the lack of moisture passing throuh the system.
Paradigms borrowed from experiences of radioactive waste treatment at mid-latitude sites are
inappropriate for the arctic c dos Aumospheric dispersion models developed to accommodate
air pollution abbmat in mid liudes are inrlevant for the polar conditions.

We need to deA ap strateic air dispersion model treating the need to accommodate data entering
nearl red tm in order to develop emergency responses to episodic releases of radioactive
=aul We mo to develop an extensive early warning system to protect human health in the

event of an emncy.

Ther is the need to extend the measuring network to toxic materials, such as pestcides and heavy
metal pollutants. Such co _oud already are beginning to affect the Artic Basin. The major
infliction pathways involve nodwadfowing currnts of air flowing over cenra Eurosa

The stgant pond analogy for the actic atmosphere must be borne in mind. The actic pollution is
the largest documented polluted ar on the planet. It may even have climate significance
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ID seahing fera*model in which societies have aopted to solve co lex systprblems of the
envin lik the oeaent on, I turnt tthe example set by the Natfonal
Research, which is managed by a consortium of Universities under the University C for
Atmospheric ReseuchL Ik has D recent years diversified its operation to include interational
affiliats Fundig for the enterpnse has entered through a variety of soure, but minly from the
National Scienc F _ dtiaRasearch involving complex systems, including the climt change
issue, by NCAR is cotnu_ y reviewd both intenlly adt extenlly. eras in searching for a
strategic model to handle the contam'ination of the Arctic, we might implmn something like an
interntonal UCAR.
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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 beginning
violin player with the youth symphony and this is much easier, I
can assure you.

My testimony is primarily directed today at two topics: the first
one is, as everyone might 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.

Within 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 atmosphere 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 city over. 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 many
other groups has shown is that the output tap is closed, if you wm,
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 general, 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 thatthis 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, I'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 made some specific recommendations of things that short
be done, like attention should be logicaity given not only to radio
active isotopes but also to organic pesticides, 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 hardly 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 very
much appreciate the input from the panel. It would be helpful if
any 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
compile 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
you 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. Our 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 enough? Dr. Sven Ebbeson, Institute of Ma-
rine Science, University of Alaska. Please proceed.

[The prepared statement of Dr. Ebbeson and Dr. Trufakin fol-
lows:]
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Ahasya Siberia Mledical
Research Program

UNIVERSITY OF ALASKA
Boxz730 .Seward, Alaska. 996641

Mhet fS071224-6261 r- 1907224-3392

27 August 1992

Senator Frank Murkowski
United States Senate
709 Hart Building
Washington, D.C. 20510

Dear Senator Murkowski:

You are to be commenIded 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 contaminatiorn of the human population for the following

reasons:

1) We have been lworking on the epidemiological aspects in

Siberia for four years.

2) We are currently assessing genetic, damage to people at

risk of contamination in the Altai region.

3) The Russian Academy of Medical Science and the Ministry

of Health wantsito work with the University on this topic

(see attached testimony).

4) We have then 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 ciicumpolar 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
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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

"Circumpolar 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 radioactive 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. Effective 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
pollution, 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. In 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 radiation: 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. Illness 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 themajor dosage received by men from technological sources ofradiation 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 wholepopulation over the last ten years, although it is comparable tothe 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

low (up to 20 uR/h) values of natural background gamma radiation.
But in certain regions where rock strata of ancient crystalline
structure and errupted acidic rock outcrop to the surface,
natural gamma radiation equal to 30-60 uR/h reach values of SO-
100 and more uP/h over fairly broad areas, comprising a total ofa thousand square kilometers of southern Yakut, Olenekskiy, Yst'-
Yanskiy region and eastern Yakutia.

'4W In 1991 a mapping of the natural background radiation on a0-1scale of 1:2500000 was begun. The work cost 70 thousand rubles,
the necessary 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 15

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 1500uR/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 beassociated with rare earths, rare metals, 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 theriver, animals avoid the regions, a river in which the upper
waters run through uranium ore might be the Oyun-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. In 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-'10 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 1950s and the start of the 1960s,

radioactive 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 radioactivity 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 19409 and start of the 1950s, 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 radioactively
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 uranium
Due to the geo-industrial processing of uranium during the

past 25 years in southern Yakut, the problem of radioactive
tailings has arisen, accompanying heavy mining operations. The
organizations which did this mining have been liquidated, their
settlements were given over to other concerns. And if the
problem of liquidation of radioactive 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 sold without
amalgamation, the nonmagnetic fraction reaches 7000-10000 uR/h.

In Kulare from the first years of exploitation, the
radioactive 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 ionizing 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 power
meteorological station and light 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
radioactivity 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.

A Serious problem in the near future involves the burial of

67-444 0 - 93 - 9
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radioactive waste from industries in the republic, which was
carried out until now in the Khabarovsk region.

Read of the Inspection of Radioactive Security,
Yakutsk Region
Gosortechnadzor RSFSR

A. S. 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 radioactive
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 BD/m-2 in the Novasibirsk
region. In areas where radioactive contamination is continuously
recorded, average values An the density of fallout are as
follows: Bolotnoe and Karasuk, 0.8+0.5 Bk/m-2 each, Barabinsk
1.0±0.4 Bk/m2, Novosibirsk 1.5±0.7 Bk/m-2 and Ogurteogo 1.4±0.7
Bk/m-2. The maximum radioactive fallout was the following:
Barabinek 6.3 Bk/m-2, Novosibirek 10.0 Bk/m-2, Ogurteogo 18.5
Bk/m-2.

Radioactivity in the atmospheric layer next to the ground
resulted from fallout from the stratosphere of the productiir 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



255

t + ium-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 (end its various territoriese) 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 wis 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 Chernilashchikov was already
considerably diluted with Ob water. Considering the fact, that
water from the Ob and its tributaries is considerably lower (1±4
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). Or -

It was noted that in the esnw 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/l 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 Xi. 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 radioactive
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 tothe 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 (S.OXl0-7 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 RAHN, on Chukotka the general gamma
background of natural radioactivity 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
radioactive 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 radionuclidee, 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
also 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).

<jEW alignant 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), neonatal illnesses

(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 is

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 women 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%). In the last 20

years there was a 2.4 fold increase in death of men due to cancer
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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
mortality of men and women from blood cancer was similar (1.2-1.7
times).

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 secial-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 Chistoocern, Ubinsk, Bagansk,
Kochenevsk, Yst'-Tarsk, Ordynsk, Moshkovsk, Toguchinsk,
Kolyvansk, Suzunsk, Maslyaninsk, Bolotninsk and Zdvinsk regions,
and also in Berdak city. Low level (less than 30 per 100
thousand) were noted in Barabinsk, Vengerovsk, Dovolensk,
Kochovsk, Severn, Tatarsk and Chanovsk regions. The Moshkovsk
region fill out in the very bad group for health problems and
statistics confirmed the, high significance of mortality from
stomach cancer in the mortality statistic from cancer. A similar
situation is present in the Kolyvanek 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 fill 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. In 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 VTW 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 o.e-o.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 period by 15%.

Ttal. 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
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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 several
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 illnesses increased 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 illness 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 situation 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 Federation 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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V 8
2. TE3YJlbTA7lJ PAIOT

sopla vMno0eHIR TeOoTS Hactoanmero Pa3ASeA nflVOMNoDaIIHS CTpeu.
AeH;tem 8aTOPO1 OOXPGH;ITS nOxymeHTMbHOCTlI neAwaraemu.x MATepItIBcI
it peBYJYbATTOm.

MeTOMIKa It e3YJaTSrTU AM.-cseomim nplIBOAMU B neemntihuo KreT
R~w Blame, HetOxojmmoki Am 1lOH;tAMBH't TeKcTa, n.OCXiLkRy 1oRpo5lHo
CHn 03AOI.OHu B oTIeSTx AaporeolmaitiocHoD napTIIol.

2.1. Aeporevr~,wamf'ecKme rodoTu
AeporeoMpsrtexCnR r Tl8KTX U911T.P1ThHOR nlOSICXORO-C%?t.tM'~qH0t! ?kCn'

Ir.INfl ruo ".qRyTcgreorors.U" B Rn9 it aBryc-e 199C rona npoaema
S*porswacneXToMel9T;qeeCKYV Cbewy H9 NSOfKTeX 'Ta(in-J rex" "Aft-
xisA u "Yia quf". Cwemta flIllOAmHo c a c n0.lo30B8H-OeH::cu SroreoM3n.-
'ReCiot CKsHMlf CKMT-77, OCTaHOaAOHHOll HS CaMaO.'To Al-2. flprwn3KlE
cSeOM.OHux NsSmPJTO, DpOJAOZOHHVX 2 COOTOCTMltIC C MSCmTBtOM SO0M-
Aa - I:25000 qePF6 250 u I:I00C0 qepa3 INO tJ, OCY7eCTBARABcb
MGTOAOM O3p40Tflonpzqa3Kx c n nnOa1.9ODSHuaM BO.OaCpIoToefannspSaT AA-
-17. BUCOTS noInercS nvnoUAza9acb a npeieaeax 5C- 7

5 meTOB Ha.u
AI'epHot noBepxHocTrJ. flO peynIbTrTara sapopadoT HO odleXTaX "Taac
-1r-,X" IA "Axaj" noCIpoeTHU XOnTui raM.a-no.' ti-de I:'5CCU :! Hs
odsetT8 "Ya'mniftl bi-da 1: ICCC, xaNaSrTep:3yruIo o6tmual pbaiawiol'-
HUN 1tto H8n YI0OMXHYTIO4N odseKTaHU it peonpIeneoH:te re.umoaKTUBHOro
npomflxeHm no nAomJWs.

. Od&exT "Tmac-1m,,. Csemx9a BfloJIHOHa Ha 3-x p8306dIHIWX
qacTROax WS I, 2 H 3 (Aic.2).

O x RapTe reawme-iionm YCTKI . I z:aommi~ nroaeerim 'qePe3 2
IRP/q. MORCRI~aJ1,1811 BNTDBROCVb rB!mma-InOmq, He nreaumerwaq I8

mw;i, ar6nmAeTcJ TOJrbKO Y nIMoI 7'pHzuLW y'iacTm. 8 OCHOBHSq
q'CT1 yq8CTX9, BKA)3' 1i CBII nl.TBaC-rrxx, XBPBKTO7'3YQ7CR Off TtO-
ROCThD, Re npqBuuaWia I2 mieF/q. 1,Uw eaRqc!ieHx n!-n:oivi itopumu-
Ho1 (no I8 u^P/'q) rew.m-axTIwlH6cTsl, T;edtyeTcn nro~ecTIT iaa3e.'HUe
eaTB1laHue pado0Y o OTdOpOM POO6 nO'fZ.D', OC7,a:.8AH0Ccl ::3 B.O.

XapaRTep raume-nou B paOURHS CKB.R 17, uacrs noaoewHoro AeprHcro
napWBa DoXOaaaH Ha PC.3. FITHO paIlloaKT;IBHoro sarRafeif;!an, auaB-
AeHHOS 88aeUiWn pCoTaGN, AlCM-cSeMK1to HO 3tlINCTlcIPBRHO, ITO
od6lCHROTCA maaiwl P3maspaun npoaasgun P8OMOORTUBHOCTR.

Ha sary ralma-itm Y'1SCTXKa I 2 30RrMI HpOBaeiRU qepea3 5
RP/A. YTaOCOR it 2 3 000H80ht XaSaSHTaP3xYeCR OOHOBSM 32N9'HNIOU

r170-1oRA I TOm O B 0T911HVX paftoH9X Ao=K p. Tanrocnll a B
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CXoUiiOfl q3C;A YY0CTICe SKTHBIIOCTh raMA:a-no.qtt AOCSTI4SIDT 3HB8YOqeli

AO 20 AMhP/'i. ATR ua cimimit nrt itoM 3TAtX "HITOI'I TOK.O If8O6XOI(0'1C.

lPFeRniM:e ROMI1tOKiC9 1!83GtGnfU:: ra36PT. .' n'tlneai3 YacTra TrCOSer.o!'

floilow.0HI7} CitantUiI HiOrMnb!1iln (P}c.41,5) .
Ha V.a8:Tf rammn.a-tloxn y';ScTga :5 3 Ii30neIIIt'A TIaKe rVWOBe6eA6He '1t-

F63 5 MKqP/xl. Y1taCTOK XaX9KTeCTwt3ye tcn OiHotwM' 3H8YEtH:ItJ r91Va-2K--

TmliocTMle nfe0B4WBWmL'. r5 micP/m. 3 nveO.nIax ylBCTe.¢ nrBoaoeGIID 2
noyret.mux .taerltux Bipsaq. Xa1exrepr raMa-nwm 'tan ?OeCTamw pa :no-

AC"OH4A CVfcua.tH HOMr:!abH1J'l ii.e,7).

C'dJelrT "Aa.n!xRI". C-(ehll:a i!9 WPIa' -1n:. YqOC-;9 B ).RHef89 C nPIC10 -

AeHgeM xoMmnteKca I8leMIHUX radOT (,IC .h*).

- 3.pro'a:1'.;AocCKOfl CIeSMKOI nTa'ATeSfXweHO ii.anmile rE;c'AKTtEHnc;
3arpR3It8IHA N 31250 M mro-iHro-BCcTotHae YCTMhR 1.qy!ytgB - JtoHtOr,

nrx:cXd r.x;i3 . YOCTOK C- ;,9r4OSKT:ZBHOCcTT.n 6oonee IC MKP/II al&8r

pn3mrMU I T K x 3.75 KM !t BUTRHYT B C9BDOO--BOCTOIIiOII HanfaBAOH!',d

(Ptsc .9) lls:.doJIuuIax p9.roa-riBH'oCTz Alo 7f) MKP/'q 3acflJC;proBrl3H P

vrO-31-i'laJU!'. q2CT:# a. Bpnel'ro yTaCVF . :.Taa, TO fljCOAo

;aA-O8XT.UM H CTl' A3!!HHOI'C y'HfCTFS r!FOP9AelIHMMII H8a30: w.uim r)IOT8MUT
YCT3HOBAeHa 0flhO3HMHXi0. B TO-J 'r:! 9 l! B P'H1!OCHe YCT-byR P. p YYH,'i.

rAe PA!02exVi!axHOCTs no taita-CAE tie mHOi111m4 (oJice 5 mxP/4 Se,
38CJYIFPSOT XSK npO AGH:mIA HB3fAlUX padoT no on;,jejeHmo nptpo.a

APY111X `rirself" o PBJDOMTIhEIHCCTST) dO5ee 5 t.MXP/A A ASHHOIl PONCHO,

TaK H pa8CUIpSHHff nnOIlAZ ncfl aBspOPdoST c Le aMp BMnBAO14U noAod-

HNX "nAnrer B npFueraimix paloHBX.

Odle8T "i'taqulL", Artl-cseMHU h-SCWTB(18 I: IGCOO NSa Je9BodgBrM -
P4s8.'LMH BunomHeOH a aBryCTe 1990 rona (PRic.I0). Ho gaPTe rwtBa-

nc.Ia meecTo BapVBB a Cnere BVaiCipoca -.lFCsrs0 n'O %t30IBLMW e IC ?P/b

I.'alc fan6Hue i39'ltLOHq LB 3a lIielfTpe Ao 25 MYP/q (PCo. II). Kpome

K3YTV -a84a-UflAR, tUM llp3:BOnr.tff DUKOUIPOBRY '.'S XaBPT KCliUQllrPtflOR

Ypasii (Psic.12). Hta KOTOPOI EPSU10, YTO MOemlo fuepnoro asSEaa, sa!nn-

C C,100s 11 B ypanOBou RBaHane.

2.2. H8a38ulwue Ao2,U4eTpimeCxHe r pa=OMOeTpU'8CeI(c'
;adoTu.

HaaeiaHue padosu nlaHXPC-OAffCl C yqeTO&! nonyqeHt.!A fenHux 0118-

pop1arwueAt AIVA-oemim - Ys yaScmTRx rrOMUwelHwX 3FanHa : pamboR-

T!B1HOCTs ,e ABRO OBN3SRHUX C MeC~aiM nOzaaUHVX nnOepHUX 33pVCD

UeTOROM 9Uca8XRR "eaS kra'. npoaBAOHKn sauepoS R OrtpOdSaalHRR, nol-

BY N BoAUa HOa ylqSCTXaX BUSIMBAR paSIoaaTrBHHoro 3ar;3KeH 7 -
AO?3JAIUX pS(OT B.MSCUThOd,onfPOileAxaxeklcc pa.IfpSM; BW aleFltrO

OdSRTS.
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5M pewewm BaTIIx 3.8a S oc £a'r "4Is(A 5;cjii -tfcrEJ
ocpasiolla reaumM0Tr-aMII I, amslweTram.n: OF-.3,-; -' wir. i.-l
1 mT, ZZ-04 -IwT, 311-5 - I BIT, i.Ut-I2 --i ITr, tt -iCl %io;:cR
n~nfIRTIb" c rafmm. II eseTa-AOeTeXTopai1II - 2 ar, I- ;4-1-?.: -f rl'5oX
i3c6 rt1iidopH M)TPOJIlc';!q0CKI.r flOBepOlilI B 1989-.?t r. r.

I. xonae Bnnonwelfeit HeMeqentioll npoi~CIaMMu p.a1 OT cp.asy CTBAJO 0
snIMnI Hecoc0oTrenb;royeM "faCaHTHorG'" thel-o.: Or!sHlIt3HHoCTl, n
Fj7t4elt1, KornB BaSPTOWT !JleT C PadOTOWeU1WA all-WPBTOMnKI, ne no03
.ri:1I ::3ytMTb flOOT3TOMHO nllecACEaPTfcqblysr) riJomr.mvy sCif'y citna:
HUM, P KOTrCpOi; &w1 Ilpo:3BOlAH nIaecHUll P*JV (c0e.J 61), lue roiud

+e.I!G8YlllaHHWX 31191VIHMInX t1aImy6l.sa!:cioe I !i''
A7lC;Al-csemKe B 3860AOM'HILUX no0AuMX p;, rni exa:annc1 B"3Moxl!bMM
nrvi;:-P9CTV TOJrbXO 81WHMlnHUe 3aMe6w 11 OTOrIVOTh clTy'ta;3Hn fl'.GdW
(y~sCjcl; fiA 2 AVCMI-cemvi,. IojTnTHs p.T3anrT3Crrlt).

' ;!TC!9 Ha p'scixe "*I!osa-3" H.n 'lpOrl,0H cAAH npcx vi, qelepc1
cxa-z;H9y If 61 npOTml.:o~HHOCTbm 400 M no 831IMYTY 2;00 (d0'I(C;I.oPBBmHI
3RMP9P qepes 20 M, qi-iaqentif raMM8-H3Jlyx(eHiIA CT 8 .UO 12 1iKPM/Ad
Ta-13Aytetrma - I-4 'TeCT/AHT.CM 2 ) it npotmoxIoe IicxO.MI'laHre. 11
Tp!9X r0Can9ax B noBnre9 p.Tnr3Cnllwr B I{OHRTYNv radMB-noijoiU no iwm
MYmM AlC1i1-CS961Rq O TIHT8HCKBHHOCTb1O Ao 20 MIAf'/ 3arIICCHI'OO~P3o 7-11
!4XV-4 IT 2-4 OdT8-qaOCrTV/lwH.cMt (npoAeHo no O.WmOMy npoltiiiJip
HO ? CiU-I O M) .

G'heiT "Taao-Kmnx" (n.Taac-YpRnx, ciO.1T 17).
; .3B#'HB pSCnIOI911a 8 7 B or n.T ac-p nOerx no 1ooqe1;1H

p. Taac -E- X Ha eH i tleaBM depery. TIl fl11opr.¶aU':I npejtCmojic1i;
Ti~i'. JieHeHejiTsrearoyzon¶" nonae,:iiuLI Rno'hIII B3pUB nIrOOf3BPAn!B B
'xbaRu!He lf 47 B I97. roly. HS yCTme CKBVa>IMIN yCTaHOn.eH 3HaX:
_i3B. 1 47, 4q~STS O'7.J81 OHCHq8HO CL2.H6. flppitma 119COOTDOTCEBVIY
HO. RCHB.

i.'QCTCt AeTMAIMHO. iHe *,ayqa^cR. nrofievs NiarvC'reJqn, 16 i1.) '4i
F-I 1 f7 11 :. 5'. y(acnoinyofFa I t"' ;1 13 4 n3.5", ,IIIMeaI

Jkc:.e., :ZoH~e~a C1i.16), ru nTur!T. 'Wopo0 TfG N Flp0TJl;.0I0l'bF
2er , . t~r1ilpyT BJIOJ!b (59,i'eP peeK. E±CTOCTPOHHUHi '.AM1.18-jiOiI nocon!

P: COc M . CRB.J& 47 rio 93.3315 0 o6HspyxeHo llRlTHO paSJirOaiURhH(
rc; 3a-tn3HeHHR C MHT9HCFBHOCTmD raMMa-atByqe8etA HS IOee9XHOCTII
±iJ b'K/q H8 (rc0e II MXP /q ' AOTOKa d9Ta-H3JlYqHIT 22 Yl
7;ri .~oe 2-1 '49CT/Cf.tIl.rnI. nrpn ieT8Sa38EtM B BoMfTl860 t500 oaom-

;*'j iMJ'.OllUaw1B 5C X 50 tJ, 38ReCnpOB8a1a MBROMWaMbeafA p9jt0ItTIB-
*I'8 .?~ MLICr/q (NO GOBOQXHOCTlf) H 17TOTOR L59T8-Ia:37'eq6X 33 'oaCTj
c.'.:ii. Hias 1te 6 lq3CT/0.J'M;TH. (PHo.I3).
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II

Patma-an!filJelne:e sUaBsBII W3meI;-37. cnei'jp CllfT P!-1CIM
(Thrc. It).

.3 TCmim.e. C 1.'3-t.ltti i10.; !.411iOCTbl B3tTa nrwis nloxiti i
[3 rtfTy,-O MFItTIM ';:^t/)r*^lc WYP,-W, 1AnY61:110.1 (.D m., 0-7C*,ra1iv

ADO nrpo5wi c noperxiiomr :.47/! isa rjydmip 0,5 .i1 !7 4'/3. C-il.1.!ap-

H3J1 deTa-alTI'BH:Cl'b I'fll3 CO"'Ei1CTBCIIO1 r b,3, 32.: ih. I x
t./'no3PeonXseT CneneTS ISFtzIlk"IL-T.10 o none,,x-.IOCTIIO.. '%XarlTc-.-330-

. lpaiae2iHo c npcomew C860T ador no 113yMONH'fl3 mOCT B3UBi ,H31.1i

nrOaOwr.1.ftreb- ;B.O!G.16 Tp;1tICKi!e IicOflonfrl31AP I).['OJWTOB rTB nai;IRq!;I
rl zi:'§FiV Bncp: (cy.ulIaB,11.n 6CTa-sKTlTeIIoCTb _T3P!eASCb Ha l J '+<.

CT.:!l~w:?!-w~o!J GT.OOA*:l.'JI Vrnsa;:cr -tec tycifnrxa ici-u!

J3-y 9e'C1HB'l. C.: IInelil 3:U IACtllBHU I't3't r
1: in-lJU131 IIITTGBo.l'Br--g {13 nvi3o3,;i'-,:r') 119 r-P.Tt9-as XUi;:'~:

-i oTyot.0 , !1('flOaDM:1i 2.3 U .3.3 x s ;t/n lFqK h ct , ac'-

iIBA deT9-ax(!snBHOCTb 1:1b,9101 80JD4 B *i'tyT:!t HKJ:7: xIBeTBtlIen-IliCe:--

P01ie~j'lbll' a~mrnoRf3: On!i:; :I^D-,--3.:1" . C9 J ii!rrC¢1 X
Onrexro.' Donmamioii::e ri..1r3 .;I';;R 1'3!MBUX r36aT P It. TE13rC-

[pxY 'aCT, 1@J'riU (R! "rsalop.;" BH i . !., Jta n r A.) X

tBL4TOJIltI!birO C7:rOeOBSaH'l'f BOjW p.;. .T9ac-f;:t x U Ynsxaii-EOTEryoxy. Or-
;:onimu;e mli TOJUmeH C7,07.90, -T.. iepe3 JIM HflAeJII. 0'rOdL6p 4
lrO6U :'3 O:.7eoc-R OT MeCTS B3rUBS no rioenJBA 0 rHTepBsnlof I.5
li ;z ri , oil -,3 v.;YASXaH-FOTyOdydY C TBKUI.l 9 ItepBAOM. PXy.4yHnBi ;-
TS aiia BD'.3a flOtB3BJi; CyrWr~ary,; 6eTS-8HTuIDHo.'1TB R1VRO 'ly9TSTrGTxJiMP.O0-

T *n\L'*-ia ... ?,- rI yZO q!Ca.MlB BIU39, aq8CTn .'B6OT, B T. t. onpoocB9-

.i;:e, t.':: .IYdJlIJtOnA' nt:?!.4SH;e 14 ;ea M 311X f.8eTfOB OrtpOdOEBamu. U h~eTO-

I::: 3Ha:;T;KI: . HaHnIo:.t c.1y'a9 2G.C6.90 K3 pteiat YAaFxari-.C Tyo6Y;;
%ie-ACTSDAnTexem.1, qyTriipomJeTS :.:. .1. oXTYPOeB4 duWa oTodpalla doirne-

odhe:.:4PRs nroda 2t A C np;u.19HOIlieM IASTOAS .'IR Ue1tpaMfI pOUaIvosTim -

Poro CTpOIH4ta rYJeM COP`OpJLWIt HS ;'0HOO1.'GMHW.i CM.IOZBX. AxHanI BscTl

Daodiu, BunOJHeHiwl B IUi-AC r.UISaJmBoCTON, 0lOKamn 13.2 1iA/Ma. JWEI.R
Cr;SBeHlIM: aHaitornqlmaa nroda n9 ;exn flBpXB. Pume no TmSinti H3

I RM OT MOCTO BadpoCa R;3epHOrO B3rU9a (Ka;TOR-3) - 3.2 LW/?O.
Ii8xo,.nerg e 2B itoimie pKII YAnxaH-EoTyodyR MOCTIS l:oltn3eM1uXX 1rerG-

,UX B3PyBOB, pSCnoJIOweHHlX BWO iMecmT OTdops npo6 md 3dz3oe ,COCO,-
CTBO co CRB.' 47, 3BCTaBAIDT OT8B3TSb iOnPOO 0 CXOTOMOTINecRomJ HS-

UnIAemHU 38 BO2OA,CSXOI4 TMITSnHnii odcnteAonaHn Bosex MOecT nVIOB9AO-

HIIR B93PBOD x,Bo3MoOo, dontee rxydomom, weIJ nfpOXOTBARCCTCA Clewlc.

V13Y7'emlx Boen upodxeuu: B3prBU, TeRTolRKa, bf8aPOTa H s. It . |
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we -Xo, ,* ;-- . * - 12
\ .EcTSoineTBH.. ra1tas-CH t pa8oiro nsone.OuHrO nCA3Ouifitx RAOpHUX

B3punOB (1976-87 r. r. )RSdym'en npR PBsxoMeTpiiooKol oee.uo B I97Z-
76 r.r., B*noJnWeHHofi BoryoT0UncCoA eene ntite!l (GT'qT C reoxoiii-

ecftOl OSCeMe MBoICTBds I:200000 Ha SepptTOt;3M AicTOB P-49-XXI,,.n
xXu, XXYII, XXYI, XXIX, no PaOTeBm Taso-lFAxoRoI napPTHul. AHTwrwnin
H.H. u Aip. MzpHvqa 977 T.W mia.3 I3 .- 0 lII-,sTIx. paboTax npo.

MOARS1I p9zsMQTdp"Fo~a*A. oseuxa maawtada -I. 0000 He nxomaxt
22885 KUm2 UozuSy'eilw'-§ 979 xH2, raMBia-nlpo~bwLmPonsHMs MY11woB -
4475,G nor.u, xauaB - 636,8 m , rasuta-xapoTax - 66I,1 n.m,npooAy-
mIRBBFrO xepha hYI-25 - 1I0,6 nor.m. PBOVIOGTIWFIOCTSI nopoAE: qeT-
BspsT'NWe OTOSxeHWR (oyrjiuIHu, neoiwi, rimrn, ra.lioHiliKH) - 4-I0
wd'/'x, icedpRTu - 4-6. MP/,l. Mo0PKR.9 OTXOJrAInAi TOBpKoro U ruwR-
odaxoioro R;yco - 4-8 MgP/'q, TYNS - 8-10 MXP/q, OcaBHSlTeJxbnO BU-
CoRofl paAH08XKTHBo00ToflDIt)-5 IAHP/q 0o1BpAnT TOMI y~yryTCROft,Xpe-
JIXOROR. * HrHORofl R BepxoneHoRonl O0UT, a Ta8XXO OTAOSOHI cpeJWe-
ro 1nSX8O30A 8 O.pit9ows. B pqgose nponDernHIIB B3pUBOB eCTOcTBeOnHfi
rsMIa-toH ropHUx DOPOX HO npeHumao? I4 mijP/'.

flpxBomm 9Tu itarwue KOK ocHony AxM Asi8aeItmero x3y,!eH'R panua-
DIOHHOR OdCTaHOBKR Ha ywacTxax noA3eMHux SAGpHVX B3pUBOB H BUAe-

GeHAx Ra 3TOM 4Owe uTeH pIPOOSRTHlBIIoro 3arpaRnerHn.
!OdeXT "Yn'qHWtR'. B njuHe pado8T HO CTOn no npaiRne OTCYTOTBRa

B9eAeHK2 y Koop=RwawtoHmoro COBSTs no PS o npOBOeAeHHOM 3AecB SAep-
HOM 133PUBO..-lb I RHtOPUBUMN, fniy0IqeHMoft OT licnOmKOme 1 CS9HqnTICTaH-.
utRn r.Yna9'rAl, noA3eUUfi i(djxixOnBepXHO0Toni) axopilUm BqpUB e rieMr1
CO3BHWUR nlXOTNHM BobOXpaHRLIIU npOnu3Be=BH B 2.5 gM g OseBpO-BoO-
TOKY OT nocemxo YA9nrnI-2 B I974 rosy. 0{eroHU iHadm1Q8BaM MOXLV

sIldpoo.

-S MOItTe B3PUBB DSOMOSRHBHOOTi 50-65 MxP/'q, He nO3BpXIIOOT
Z j5o 200 MEP/ Ba saxonyme Fa rxydxHe 0.4 M.

PeBynTaTm Ramero dojieSooBaRx upBme9JeO B nppitareeuou g O0-
qsTy aRTO (lpiPoxsmio 11 5). .

f lo zarnHu AIV-casexu, BmnoJmeHmoi B SBryOTO o.r. , psAwoaBKTIB-
Hoen ssrpB3HoRu9 IHftopyeTOA OR R9AJ BOpOHR6K BapUJ8, TOR 11 RR CAX-
A od0naJSa (Puo.II).

B AnsxHeRMOU HeOO5XO0XRMO pOCmxPeiiwe nxomjp AIVIM4oseugsq ,0 ueai
nroenAgXtTT- CAS odJaWitm, HOCTSHI0311 6eTMRUX H83BMHMX padoT Rs

OCST 5B3r1BB i nSAITH aSrpnhoenxa, TpdyOT O6ORSROHa OUT sanuCm
U Tpfl1=O9KcsxTmRo UaryffURsRHN a ypSHODOM XORSAO nps AIVM.oseMxe
(PTf .I2).
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I1 3

igon~l "?'.sza;;f mf~?i_3).

EctTeCTEe;;H11! rVII.lMB-1oH Te}'p IT.LOPHR IlRYIWF npW MNCCOstAX I1OUCRBIC

MecTol0;5tt1jVsII ypawa reoxor'anm AmaKHHCOiflo amCnreiuItiu E 19/I-7-3r.r.
(UMPfnoK MBi. n Jt . O'trOT O ra-8OTe Xaja.1a,13ITC.w0c'.ioflraT;H:I 3! -197t-

73r.r-. 1IlaTer-jamw K IOCYABCTHOHHC1i rFeOOrAIWdtROin KIPpT9 VEICfIII 6a
IrI-.C : J, CT ' W aC!PTO6B I .5C:&2-A j3. fbLnaJI9 73). PEI .'-

W iT131Tsl~tc~al Cb,4!AKOi BfcWTaia I 5 U NsNW-9t~i~ Ha 1I.niArla.1 I0 ,

i(M' i)a31w.'e'repar.'. (2l-; lI',33lC-I -B.tljlO,.ile~H: :i~',

13"3 riL.p~m. II 1:.'1faq - I n.1, 3i

MeToiruc.o: Llacc.:iue ncwi;t m6c'ro~c.aam6WIt y;pa: II.CfPO1DUlCi oA-
HIoopetmemio u. i-nseieF:U raprpoea a ,i ',":J.p:!Uiin: a ztYJt3il

e Bi3ka C 3511,LXT > ll~. 5 F.l.CC1 -3,3::, :.1, '.ei Ma3rie ! .p.HcbJqev-

CL..*. OT AiVTOPOilala, iK °T1it 4H iOpOCiiiJ :13Y3ld: F. nO I1fp#,iJ'V9M C JiRca-

Uilei rsiepoa 'wro.; I M , I'-Olmim He ''6e. 'ieM ia Iu M.

!Tnp Iawii,1Ol.t; '. a o3' jnpo fOi3Bdi F8H.14b tp 3 PCXT' AX EkCOC rX

HO U3'1IUo-f:8AlIeao0 IAureIJlil. 3 r-.116ipoaHS19th ni'KIe Z Hacrj1cT& a HS

BAi!o-parSqIxtiOlo Mhole.nli - ilk) poxe I ;ata F3 lmet:.ql. L

r'23yJbTaTt: ;io.?04i, cAWar'fUt1e Te!PI'Popn:iX, !MeM? C8rVa1O.RSsThHoCT]

4-7 Mu6'h, p.eiL o .o IN (301h1i paa.'0MOB) i; .'G'3 b qHo:-,j C84 cqui

.V'TaH0oB.1'eHa nieptowRlia-rYmTb ?epCK'tX rieBahil(OB 251K.(/'t IT.

946) .
IlopoJx DB9XNap'H xem.'1piR racnpoorpaor H8HH T-o.iu s .BLcsE!I3:X pei

Mapxiut P J'Vy'lyr-TasaHmsex. ;zBeCTHXfRI, A(OACMIiTH C (1n7OC6CJtAWaI I

JUiH3'SMIi F3BBCTHtbl.OTUX a C'A1.TOB, Mweli.e 1. H38SCTHjgnLH~X gJ4s-

IOrBXeHLI;X K0Hr.noII0Wpc1ToB ;1 SQuMpOcJitAR1X ,1-.3bf'o'fi(O. I

OTAOXeHIMM I:lrlUh-3TO'( Op~.1OtU8la IC.Tb3'.'1 t Z'.I-:' ill t.; : ptF'-

nPOCTPOHOMIEWo R BMT1~8qatITO He SCeiA PS~Y'41;!Sr-A TOl~pinelpiv;. *

cranmein AO SOI;"TOMI B, iBecruiRMH0HF, 000AT0o4MH neCoviH a 8I aR-

)eCTHAR1Pd1, BQAOPOOJIeBWMtf fL0.NTfMH B I.RCCXOr9AeirU?.r31 6H.okrJtoA-

Ksp6CsHmTPWe 0-00.nO:'6. XSp9B3SVr 3.yV'T Cil(Kr0HUJ rMlua-7wcrM.

°o ; HA 11 I'Ai.JI18Ua- eNTI1*90CTl OT 1 110 7 KhF/YB GTA941fAJJN ^g

N~ }lip oV4qSyei39 i!3jlOMOD 9-I n6's

fIAL)WpIie) U rJIo flnIJ X~pa8ATepn;3yYnaC dtoxbroim p8NCC6S'3-iBNI Y.m-
ti'1O,I1'tUeou.1X pe3ieno elncs}Kl a~sePe frzVr * rps 131.'Wa 4T V -
JrITU ,yl'Juuii jiiCIw~iU~, i19Cxg, ?y}oOC'4Suia4U , DanCJla~rwvsCoTb 8-14,t- k

E3 tj1H'oloU OkYrLqe 1it OeBepuom amoiuo pyYnen EBSSIOHGOn FS ' TparM-
boro B rFocnawRax- .10 b6 wRP/q.

floep Boo-=JMzChieoHIThut aRams 4-x uHpo: yp8Rs - 0, 0742,
P. oO(e, 0,0001o , ,0000tf%. i

* AoAep1 , aaHmmaane SKa'Mre Ue flAORU WOUSAOMOBROi

leppRTOpM, OT 4 Ao 5 mxP/b.
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PaBxoaMSmRBoCTo nOPOt no OHBMXfHHUU YRUOTtSM URP/o KOA-BO

I. UiaScOTIuuxn u zoroIusu 4-7 I98
2. Amoep-iT' 4_5 5I2
3. flepicKme osiozemn 8-14 75
4. 5IOBepGPTHs OTAOXCeUM l8 "t8
5. SonU paS.IOMuO B ,(8pdOHaTHmOf TSO 9-12 7G

IaoMSzM O(Q.HOB ROK deoneponeGKTIMHaa He odnaHpy.eHite MeCTOP1X-

jeion PSZNoIsBXHKorO Oupix.
CKB&JtHB, B ROTOVA a moryOTe 19'8 roxm nponsaoeiit noA39eml

RAapHMi 93DB, OOflpCoI SBOlCR Ifl9p!HU.IJ RiidpOOOa P8IiOARKTUBIIWX
S99S9TO. ;aonIIOZgHa nHO npaBOCcM'dsry p.ll¶arXa (B IX, U OT yp.3a
now) B 3250 N BBspX OT C0SbA p.' ytyKq.

11a OYPODOR nJIOMMUU( HOT OcTITROB TeXHmixi i O;OpyltOBaH IU, fLp0I3-

BoiCTaeHmOe n MdTC-BUS nOCTpOfKR JB3pymmeHH aoRryr ex CK)HUI B pa-
mqce nepeoll COTHR MOTPOR nOf3HIfl cx6CA cpeCaH 6yJi6bZo99potF.r36JUD-

SH CBaXffHUV CooDopyz MOSLISHIRIK. YCTUO CtBBE3t1HI n uOfmIinK Co

0TdP0HU eWutoMH 8IWIEHU 3MIMaW DORM.
YCTkS CKCUAMIU nHPLJCThBAR9T co6olt rxyV IIsMs C OdAOMKauxut AOCOK

O6pUBRBMT TPOCOB, TIY6. KYCKO d6ora BVCOTOn 3 U,HO *epmilHO KOTO
pod O1TSHOMsNs HIA0LW0 npRlpennismlul R dipono¶l Tryde o0TMTV. ra
lqry7ia SHOK e pOaI$ol ROsAMow "OnaouH ao3a" o sanreuem;ieu Be-
ASHt U 39WMIRMX pIdST. PIAIOIRTINHOCTI B OTTX9XHHX TOVaX jo 740
LP,/q.

MorfAnmn - B asnoU npnuojroJabHn nroCoK'l Xom sUCoZor 2 t;

pasmepou Ix30 paIUaOsm nopmAemHo derry permi 100 M OT ype3i
nouw. Oropoexe maropaxe SO HOCCXOJKNX PRX9 CThbHog flpnoosomCu,
9axalocLemoI os0IpOn FRa T;7daX, BBIsi6HHI a no.¶d,,r'. 3amSTe III
usi!ou. Hsropoi peaPymeme uOpSOM n3-38 YCT8HOSKn; riroisomcxa "uHs
Tfi". P8=OKtSTBUOCTS HO nOayOxOCit morwmaruR::ta M-26%'. B OTASJlb

mar ToMax to 700 MP/,q.
:Be, ni pmSMam UOrMSIIZX R nCThS ONAIRMUK 0? TsaIWX n AXOaXS-

m OAit 00 CTOPOW OCRIH;, 301AARHOA C O06OlSM UA OCOX, KYOTOB BU-
Gorfot Xo I u nojvxnAtasm pamoou 75 u npumicaes r ^pcr Rainoft-

j1 OgpoRAo nmommmm WOeR no oviowy I OTOpOMI rSoXOSSMeoRoro

SREOs '0Yo svsa" I fr Sesepmoll Aio n SflK"Z 00TON MTpOB

Ii UPOIOS 2.5 SE OTS0T 'Ieflau" xeo - nRIop r oidumIe As-
PM, RYoY92n. * s, muex a Jrm. *Ri@TBHRQOZ aUsfi5 XIBM

I
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tOft PoAF:x8, OrOTORttt1te ArYl; OS zpyre He 20-30 Mi *jWHWalwe UtMOAW
noder:! TAIIIItIa DUcoTO'i I. C-T. 2 M 0 2-3 -jrAc'o'waMK. PaZUOaRKTRIaV1
tOH B OCOoflB O OTH cqienJa 5M8C f0P/1, Ha nDoBOpXHocTh 3OMenI 10-
12C, AO 15C MKP/A.

J(o3:TleTrqsecKlle I13MOp6HIIA.

Llactrad H83CMHUX JI031U8T;l'qSOKIX ,'860T, HCXOAR US 3HB'U(TtAb-
Hion h1POTAX81lHocT1 nlATHS S8!'-t3Hell:!I B ncJv.fA8X yqBC'rKg, 1i3y l1110-
ro AIClA-cbomKo - 5 KM, dua rilpfllfiT 1:25CfCfl. !ueplHiuA sunofl0himcs
C wnroU 20 M 110 npOtIuSJjM 1tep3 25r M. Marr.rTpBa npOrydAGSI( .iO
dyCocoirHoMy XOAY., npOabMf npoRneHw no ropimiu K.lnaca8. OrpS e-
H.e no MIhiI~myMy onpeAe.'uut tcb TPBXXpBTHWM 11OTOpeHSUsRU vw3MepeHOro
YPODHR 9-I0 MKP/q. ECTeCT28aHHfn dJOH ropHltx nopbn, ciaaravmx nzy-
vbe&yVD TOppHTopHM 8 MwP/A.

Bcero npoflAeHo I2 npOOuelt npOTAerHNOCTmu OT 500 AO I7001m,pa-
toa8TJniDoe parppR3eHlle npoofleOSEo Ha 3,0 it (Pno.IS). Peayrna-

TH H839MHHX HaN.MtrAHHi npaKw QC r CKU oonOoTAIeiu f nmnff ATO

* lpUpola reMua-Haityqeumt no nox.easu Nadavmeunnu odycaoaxelis us-
meu Reami-I37 (Puo.I7.a-x).

3s rpaSHRy nATHS sarpauseHuu HaMm B3STP DW.tNuHe 10HOi B IO
MltP/.O KOTOpO'pA fipin6opO PCD-IOI i "flOvo0X4]SprInmS" YSRHEtO t?0It11-
PYOTCX Ha onpyjzatueU fome 8 uwP/1q maJmtne twia-137 (Pvo.17,t).

IOTH'OCOTS nOTORa deTa-q&SG= B xOH?!yp nflTUI vmrp93naES~ AcOTta-
raes 98 aSOT/1MNH.CM2 HO YOT1S ON83XRHY S eC-90 'aoCTurnR.ou 2

no0 Me
rRCTPspA a paRose npoituaet J 5 ti 6 He oBr 2-4 VIOT/U,1rI.0o 2 2a
ape9A9elBMH InTRa (s3uepu CMAI-XHU He pVS0TOF.HkM IO CM o0 noRGPI-
HOCT8 R).

)TX p98yJSTBnT usuepseHOl nomaoav CIWIIP saa1Weuwes 0 vAlM-
Url OTpoHrl-90.

AlU-CI,.MAog voRpyr OCHOBHorO 0osexe 5)W3ASM K BMAOAM iH0o 0o-
raime 5 ,iP/w (Pio.8) nnsHe sarpnsenm pwtaus aIx OT DOepBUx ooI0U
MOTPos AO nGpBXV KItAOMSTpOR. XMpSXrep MI YOGSpSM.I."NU nOSIOlSl -
rO00 P b 0 S08MOXNOM pSonpOOTpaiRnx IJUWII H8 "SMN3I KlAOLifdlw.
UooeaWHU up npoiemm om odoosemm An3 hules: as npuocupery

P.MD-b lU jonx p.'noxe - 12 MxP/t (aoose otdops upod &oCW
CIO o CII) d.a UIEW OT oo0o0woro oxe its0oseex - I6-17 ttP/
(eoeO .o0dopa upd Y4-U z Y-6P).

Io peoves", wnoaimew movaniihou ulad I'O r.RiToaa foo-
DOAllOBR8RWl q'40oM nu A. M. YPORHR priAX011 106 a 6S MW "eme
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B OMOBH BildpOC8 MOl'Jl AocmTrBTl Si1B'BH.Ift donee 200. P/',4 cyCmJnp.

woo sarpmSH6HUe Te~ppoOpui B OCSTORltOO EpOMR - Ao 3000000 Wi/cr

(poCeuTs CleXBHhl .x noJnyqewiut p0syJITBTOB aHSAHBoB).

PeSyrbeTSTh OnpedOBBRWiR.

1 npouecce noaerux pFOOT HO o0819TO "AAxasn" nponeieHo onpodoos

'I'm noqB, raCTHTenbRocTR R somlV. Of~ond60BBHRe, X8a H SHOaXTINOCKHO

p;6OTW. BanoJwHeHi no CooTBOTCThJy3UIM BeAoWcTBeIIHHU MeTO)UIRhtM.

Bcero oTo6reHo 44 npodu nowni, I14 ipod p8ci'TloMmHocTII ; 2G npod

901w. C0sMa pBcnoiofl eutifh inpod noowM It paoT)teAT-HOcTi npPaOAelln 118
Psc.18. I OAW - Ha PNo.I9;

H1O pre3YgTTBTBM 4AidrOBTopHIUX 31cxOAOBSHIIl BiiiAH9 8 ntrsmaR aaiucnl-

iMOOTm RI0HUe01TpU.S1i u63si-13'7 H CtOHnMiR-90 OT MOMHOCToeFl SRC IC311-

wrolitiog 103U raMil8 - .ny'eRHA (Po.20).
Xs-aex-p pacnpxoipaHOsii pwAoPSE;TaBHOOTII HO rJtydIlHy il3Yqeii 9

TpbX myhpt4ax rjiydnHot 0.50-C.55 ma; uypo 3 - IIFS.5 11E2C00, oy 4 -

P6.5 K1iUUCC a Wp; S - Ill6.5 100. Pa3pe3. C.Q('-.0.C5 M - noqBel-
HO-pSPCTnTetnHblfl CiOI., O.L'5-0.15 SM - ce9pWIt 11ecoXt (TwiXO Uwrt 1 3)
CO C5-4.55 m (B u~e :P 3 - O.15 -. 50 M) - XeRAma rjuiHa. HO pe-

SIA-TOT9M 8HRAIIDOD 6 npod B ROMAOM wyMe Bi[UIO, ITO flpOHU88MOOCTI

rmER H03wa9nlseAn)-9, TOM He UGHOS nad6.aoscDR npolleor nepepecnpe-

O.'19HIA 8KTRBHOCTI C flOBepXHOCTH Ha rpONInV P833A8JI TIPJX n mrep-
AIHX nOpoA (Pac.2I).

1 AHwivms no3Oep@xqCTwv BOA B ItOHTYpO cAena HO CYMMNaply8 d Ord-OP-

TXBROCTS, eunomenfHfl npidopcs FIX4-1e11, npn j tJ~ersHttposallHoi

CMPPOCTE OeOTS, l0SBCAIMRIn roBO;1STb 0 KaqeCTBHHM 39arqu3lenRoo-

T8'BO1W (npoda CI12 - 24.6 C-I, CI3 - 26 4 c-, CII4 - 29.9 C-I,-
29,-I , OnlhBX I-0cI

CIX5 - 29.1 C , BOX.8 noxThOBBR - I820 O- ), DO11BM3MBO Be'lIIHU

H113e IXIOI'a/A. 6

P93y;nmmBU swjwssof nO3BOArJT C.19aTL B0BD.W 0 TOIM. M To p81180-

awRt oG 88rptsNHonO a cCAeM HOCZT flCBG;XMOCTHVWt XP8XaTepOCHOB-

Haw uamoa pemoHyRiv".,oo 38tHCnpOeaHe B flw09eHHO-p8CTflTeAIHOM

0,1tO D psCThTeOcHrCT, Rwpome nrpycCTOBeo qacTlI 83rfBH0l OKBBIIHII

4orwrinsita, roe C rnydmnol paJtwoRSTHBHoorb B03pBcTBOT. B 3OHN

t OVSJLNU3 RS nOOSpIROCom nrz 140 te.iP/,/ oYMSPHwa desa-ORnTuHOOTI
638.IxcrU2 Ku/r, HB rJqdRRo C.5 M BoSpeOTOST 1o 540 tmIP/9 x
I.I§3.6xI(-I2 Ms/r.

1,OPlOOTHm9 BOXOTO. N HO BOCN SR BnIV9 X KONUeNTPOLO p9311o-

*SMA09. IIOOTlYWOASf PUJaRROYWRA B p.D USIag npoNoxoART, B OC-

BOB9fU, 9a o0T s OmeCworo CHOOc.
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POSy,4flTSg PSNIOMGTUP e1itK EOMOJ1GOSSBHITI:

WI Ha wm;slioUar IK-JO tIjtaoOO b IBJt-88 IfnptMd qBaNH

n.Taso-E4xx txpHoro pefloita

I. |BEpsHie (amopaxwIo) 2

2. firojA (dpyoinmx,rwxzy-
011a mpacmias cuopo--

3. Pkda ooapraKpaot,

4. Waoe (rounWuH2)

5. 00o (can"iWu)
6. UOIORO (s4.isiose)
7. oxa (p.N.Boryodyv)
8. fmit (p.Taao-EDiz)

s. omUr6 HTBtS

TOJrbHOOTII
npHdoP8

3

4. _ - _

3
2
7
I
I

3

IO. amenost (.E
"$-Ps° T~ 5

1J-I(W i 4P' II2. c~a. EXuNot. I

I4@>,.I us a I

IS. ; IpO.47, I

I71 Helo3 ( 47,

la.i IMd Ios.7

3 3x O-io
2,3xIO-IO

2 x

2 x

.5
8

5
I
5

HIRS VJBOTBI-
TWMHOCT9
reA1p1ocTI~' ~

x
I
I
I

I
_ _

_ _

5 x

p0

'It_ Is

IOe 8 Y8CTB1T8A
HOOT1 PIT34

IxIO-KH/i
hTB oTdop8

-8 25. .90r.

Io -8 _"I

T-8 ,.-

Ia 8
--n

Io-Io 00 r

Io AfTG OTd R.
-O 7.c77.9Q

_n

-"- , 0. .90r .
_

_n_

B 4 pss"Iammo

_U

b)T&O~dOpB
u. u.9Or.

I8

r _n_
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1-9
3-~ ~ ~ ~ -h

o.rpYHT *I 2 (CRJ. 47
l ON 111 r:ydn8 0510 ?T5taT W

7 mic /) I Wage VBSTBXU16A1"TX rZUv5 1r.

0.rpylT A 3 (cRJ.47 lltl

S 239 ^/ 0 I B 30 pas Buu1o0 -OO

r.YDINniR

B Bona rpYHTOaaI
( Rp8TserB3PUB8 BaTS bTdop
oRJo.o yna'oro) I 312t yBCTBRTSJMHDOTN 30.0603SOr.

* loAB nmsmesaa ( .Yza-
xaI-EOS0TnxB R* l .M
OT 16Cm aFp9m I _n_ -: -

. rpYT ii I (ww i0OIIOHj
B0ZOpK8) *I _- _ ,

rP 1 HT 3) 2 joro-aSnox-
RHI, OBJOH,(P08 I2a

0XP/A1 I B 2 pasas BUS OOHN

. rPyHT 1 3 (He rro- )1sT5 lTd@

6GCTOM HRxH I B 3 pasa me oHB 30. *

rpryHT 11 .4 tCeDOpO-
*OCTOMuUMI CRAOR a 2GN
0s r 6,Hi ,$OR 110
OT~w r 6HRAORNO I B 3 pa9: Vu fON $03

r ii? * 5 (a. ceaspo-
98IsOR 3 70 U oT rW-I - 0T3HTSJlN -"

HR,$DOH II ,aPfq I - linSt

Pelt slMpxa, a 60 Hu OT YA9MOrO -

rrpyT A I (MpewOR
nSCOR RI l NuNS
cyIR pcwR I 1126 Vt0lTvRrljmhH94T

00~~~~~~~~~~~~~~

IrflS5.4,H 0MP§ 3 Bcee " - , il D II 61
*rpyRT.S 3 (coepasrHa

I7WOZo 33P/q) B 50 pa as un

I'PYHT A 4 (wro-soo-
TOqR3 O3O-DOII ItO # m
Oo8 I30-IS uB/) 40 yes *tX
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Nj I - _ _ : :-r _2 : _ -- _~ _3_ _ -- - - - - - __- _- -__-
-;BOX MuT1,181A (Y. MOD

* I sa~nEOfh -Hu

Hia0 3 Ia & 12 liizSe wYBOTBUTeObHOCTH .!aTaOTdof
nrudoOa 01.07. 90r

5i )rUtb (uporo 8srpas-
I 6, I B 20 Paa nPeaumaaeT $OH -"-

7, areim ( iiOTO dea I
XarO.M OROUSAIKUP,
I gm B~wa '10 tqNN3.,Op 10 MRr9 I iMX IlyfOTBHT8ALHOCTH -"-

i A K A D q ) E H H E

I. a M'SOTOX npoaNsoArnI aep~ux usppUBao MBrpmwcicoro patloHa (c.
Taao4SSpx, r.Ypngitt, palou p.Mapxa) MM86T 1aeCTO paPSWoaRTUBalloe 3
rptReRhe no'Bm, PRUOhTUM OOCTH (B 2-50 paa iTpe9BuimaT 4o)woiue amK

2. Yposenb rauwL--kHoS npsuWMaer ecTeOCTelmue uaietmm a 25 ps
* dolse.

1 3. Cy*,OPna G6SU-BSRT(BHOCTS NOTOqHH1OB llMTbeBOl'O BOiEOCH9d61-
na (p.B.Boiyodys, p.TfCO-PpMX, CYTUTaHoKOe BOAOXPBHHr8e, P.Mar:
MOHbN BY4-8 (5 x I0r KR/DMTp).

flPEAAOlEIlIlfl

B [Ae,.x yJinGaMm Xn'SoTBB padoTH oneuqasIcToB, aUe3amariutX a
qaTOwU O ued*sronwVfoluO pm=&iOiHEoA OdCTBHOBKOR, He0dXOmlojfMO

I. HbUTI B BSaMa.- 8SflaPaYPY:
D- nooosoi pawoMeTp 0-68-OI

- SMeTY AN-IT
- Ioa Tap IBC-Q4 (,XOZT ~ 1, y Bsworo oneLMBJMcTa)
P "OMUSTP M;-Is*M

-- pagoue. Wom
_D-paNOeP SOPOSoAI - FrI'A-Ofl! -um PAC041
_ MMMWuNW W 1OJTPU - JW-02. KhOK, TI1.

2. OUMManRMt 0OOTFA Elrow 4-5 One1wamOJOTB.
3. B Tade11F OCIs%8pm MWO O6MOjOzJMU, onajMaHX nPnHSAngZ-

N 09m, UPWVT99 ndvWM HAMM OaMOMT1n 0 aTeMHO:
IM AM O4OW UWd RS , 93@TUST7JHOOSI 8 T.A.
SENOOTN SWO ffP tWS O8 otoSmew I a, 10 a, 20 i.
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Hi.OtmTr duoatorm amu
CO AH COUP

ilOo woaaonaimw pood nou a pecsnTmHooOTi
3 wa arx no~xemmx easpax msjPUo B

bxpmuoROu paeflov

| 24 mux no 7 Im 99Q r. J IbupunRdRoM paBoRo no 9RADHiM
Conoe S UMsoTPOS pOonYdmR padomra rijuna onewusuctoT-pamo-
JIorat 3M JaxnemuxHoro odoJexonsma o.Taso-Epux o r.Yxtevua o
npuaera i TOp3TpflhoN. B Osm padoTI YBUOTSOBBX X- mOTRTYT

d3MsomrIll CO 1HI CCCP.
lloensu padotr seimob manspeTypol-CPR-68-OI (A 214I. asTpomo

tvn nwmi I990 r.) a YCI-IODI. Osodpawo 6 upod nouw x 2 npodu
. paaueO~nooTw.

! lpoda HE-I. 200 m 0esop oe0epc-DooTot aT yovia OIK.1 47,noas

4OH 110 MP/i.
Upods I1-2. IJ NS 0 os* aT TOWN oTdopa nepal- npodu,go'Bs,

I 4on 25-30 uuP/s.
llpods 115-3. Moato maepioro nupiss B 2,5 lW OT r.YxomUul, rpy

. oR120 uuP/q.
llpods KS-4. UVsoT xpiaRoro JspitB a 60 ma ot r.Yasxnna 'Kps-

SoR-3- Ionse oNsBm, rpyfT, on 750-800 P/v.
I flpodsa m-5. 'rpetoR-3", II50 il 'C yToN Oltam no UMrROTPS

nA nous. Ion im-0 amP/l.
lodsa U-6. "I)PSToH-3-, 1200 N OT YOTh oxsayim no marfOTPS

lm noas. ton 90-100 utP/q.
llpod6 H-7. Wor oTrdpa O pT09 H14, uox, nregn,600-700 dOts-

flpode H-8 MOOTO oTdops npodi U}T-6. uax, Jvrea, 300-350deta.

Ilpou OSQpmuu ma ueos x T oX uosueaRoro Iowa, rzydnne 5 Cm, nxo-
ue. 0.OI * sauepa dera-WuaRNuS - Ra noUSPuOOrn seum..

ANSMu V ape duXZ OAeASaI B mRaOTniyTe sxoxors peo@Rdml it xi-
,JOTSUS PO AN eCCP a OYxuaB iSOttigitidi8 R paoioxoam s n. 3i.
p*Vid C9ePuAoBSxoR odXaoTR. CoAepu2mVe zNotonoo uman xsuepGuz
In R oroaxanuom awamasope AM-A-MI -o naDupoboXhuoamum 3.-
"elSOS0pa Tu N00 O 50-B PBomeT maCMXn O4oroXOB UpO9o0AR 0
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nUWoWom MMaMmuo dpedoTu; ondna He upomnma 3%. a nonotaeiwvy
"wodax flu OOB SMHH OTpOa -90 Onpoxann no zeoqoepeup xTtpmr.-9(.'
PSOMSOTpWI oOBoB xotoporo nposOA3m mn UOHONO20 Y90TOBR9 YM.;

0500 o TOZEBWU onseinuou CET-16 npu oudxs ovet? no doxel 15%.
PefYjrTBTu nPO9aAeNiM aaRUSOB nPIJOASHU a mm RWI.

' npodu L I TnOMnM-90 I laguR-. 137
_ _ _ ~Jr __ _. -_ I £_ 1 _.S/112. _ 1.~.4~z _.t~ .'ib Lu

MR-I 0.21&±O,Gt5 5,25±1,13 0,7±,0I &7,5±(10,0
116-2 0,02010,003 0.50±0,07 1 8±0,5 45,0±12.5 i

0,OI0&0.00I 0,25±0,00 0,5+0.1 }2,5t2,5
HS5-4 30,72±2,83 768 ±70,8 22,3±0,I 958 t3,0
6-. 8,58 ±I,Z5 214,±3I,2 6,1 ±0,5 52,5±I2,51
1113-? 152,9±12,I 115,810,3
.11; 6 8.99 ±0,66 224,8±It,9 3,4 ± 0,7 65,0 ± 17,5

I60,211,8: 97,310.3

C(AOPaaasRe OTPO -90 8 ttesx-I37 a yepsienwe x RLOW Wns-
LaX (00mowo 9eaJIuwIm) i H0XOTopX palHIs lqopuodnmo3ol 30O3:

2.D 6aw i f ~ ~ r M/LI 300-IR
tOn rncx?1t6puoduI-Rb-17I

U.....O~o UNOE OTa 90

Dn~o~lxenIty - ! br 1 t1 Abx/r !r
r - - - -L --
* oaoux RIE 00 A° 0,2 . .o 4W AO- 0,2 w.45

ABs ;C (ommox I.

., aac {:, 50R

* °-%wat) 8-20. AO IOO-60o 10-30 Ao 150-3WQi

'ix~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
' ' oK ) 00 AOS*Hyto
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- ~~~32-
AaoopasTOrR onuXa paOMitBOHmo

rmnremu JbfyrTOROA peony~dflNaHct
dca

P-1.S Y A b T AT 1;
psmuou[pTpMOr oro aBHuaau npoo nowaoroTdaHHux

a Umzptaoou pallons 3 naoe I99Cr.

OnperQAeXRNe o &yseapnof deTr-RnE1TBaOOu npod nolB nronozwj-o
Ha JolRODRO WltD-1500 no U91OJDGOCKWM yaSaaHRtRU, YTOSPZASHHMM
DanOeCNTUOIU rxanRero ro0yJWroTseHHoro CONUTaSHorO Braa PCIV)CP
H.C.TNTiowVU I4 Hojidp I975r. liaM9;epmle OyMwlHOR deTa-eamTl1u1o.

TU no" narosoMoO1 a ncuoam WoUluAeORa, eauw'qarmero CoeTr3U(

CTC-5 I ROalttepR AM n0UOUleHAA- curyux npod. IlOCXOJMKY d0TS-
ORT89HOOTs nofo n NlnEMpO He 7C% odyo0aoaYwua de Tf-II1u qOll:o:L;
xamux-40 R ua 330% deOT-nVIeHRueN M3OTOUO0 YpaHosoro X TopUeGoN

pnioN, RuidposKy I1V.-I5GO nposojuzw no viopocRomy x.H, T.R.

OPSJRJI NORPM dOTO-R8oTM ypanoooro n TopmsBoro pAJoBa 3Meprn
wx overstxoa CTCIV5, n;SetTlfqeOCK panHa ayeprn d9Ta-nO3wxneHR Rl

ajx-40.'YxsxaRMa ar:naROnTo XROpUCToro Kamx reqna 3,87xI0'0 Kw

- U9peffRe YaWepOVH3 anaS-3S9THHOoTS nFCBo;o=Ou Na YCT8HOI
neo-BAA no UOTetoJe "Qnpeae9eH:ie CYiW$apHOf a a-aORT1BHOCTO nomB'

Y'rep nwofl sa SI. MaoHU8a r~iaaRoro ynpezeHrw HeaywIo-aocemoal

T!ObORIX ZIHOTUTYT03 I oop=Hnawts H8/WVX ncojieoBnamfl H. A. Zew.

Aomuu 25 asryoTSa I976r. z paaradoTSRHoA legzurpajozow Hayqo-Kc.
OAGA0o8SMOeNK IRCSZSTTOM prGJWlM0RHcOfl urnewn 11mrauage PCP.
KatudF8a ESA nposoxweaou. aTUONOU"* nowuH, ooAeplamw 6,3 x
xI IMPS T0M o a I r nooM.

j Bux a OlMUapRyD M aI- Z GOTUTIIBV OOTS ZaDT I4 axib4a-m
A7UTsaSt, 6 d*sa-NsAywaeaeR yewmonoro i Tople~oro pRnOD a me-
AlI-40. BpI OpQXRWX HX tOHUHTIONTWNX 1 WOMws: V = 2,4 x IO6r/r,
TI. * a x IO6r/r * X,-40 * 2 x I0-2 r/r ywaspuax aOs R do8a-
SiTIaSaHOOT UOVM pa8sI:

- 8na (V ) + 6q4(Th) * 6,4 x IO-I2 + 5,3 x I04 2 K/r = II,7

J.2i u.34,p (U) + 3iVP ) ,(K(40) - (2,4 x IO-12 + x IO- K/

t 2,6 x IcrI2 + I6,2 x IOrI2)Kx/r - 2I.2 x 1C42'Fx/r

omo V 0'55.
KorM a noWu .aao spans a TOpIR, 9T6 oTRounxxe dflbT SHn-

0B usocaObs DOMR Hopi W( go Uo'lW NOT.
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33
aCYMpaaPua dOTG- H UVIa-ORTxBHoCM IOu ;

I"I -BOT oidopa n^ 1Ta Ccuaep

- tflom1 2- - - -- - - -

I. Mmp,;aRnjg pOl«Ow
p O.Mop 3/6 .I 3.0 ;OI

2. 4"- 4/6 22.9 4,2 1,2
3. - ,5/6 2I,3 3.4 U,2

4 .a... 3/S 59,2 2,3 , QO4
5. -'- 4/5 26,6 4,0 O.I5
5. -'- 5/5 28.8 3,8 0.,13

--------------- 4----
7. -"- 3/4 I43,7 4,7 0,03
3. -- 4/4 24,6 3,6 C,;5
-* -'- 5/4 18,4 6,8 0,37
:.. 3/3 252,1, 4,7 0,02
i* - - 4/3 37,6 2,2
3- -U- 5/3 26.6 4.2 G,15

3. -"- 3/2 672,5 3 I 0, O4
4- 4/2 70,1 3,8 0,&5
5- -u- 5/2 75,6 4,6 0.06

S.-.- - .3/I 2665,2 . 2,9 O,00I
1!! - -.. 4/1 1573,2 2,7 ,0.002
3. -"- 5/1 9(9,6 2,8 : 0,003

3 -a- I 633,1 4,9 O, u 18
3*.U~ -2 II93,6 4,2 0,003

4. JImrHXHCxn )oO
u.Ta474;.X, ' '47/3 16,4 2,2 0,13

a -"- , 47/2 32,4 2,5 0,08
. 47/I I48.3 .2,1 0.01

tip UMnupSKaM iWafoR bpOdU TPR=flb3 bIUBT.
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!34

! Cp.WB cimmyUPR d6TG I M40-ORTIBHO01f nfXOTHUX nfo'4

'ACCP oOOTSBOARO COOTStOITSeRno 20-25 x IG"I Ku/r R 7_IO x IC

Ku/r U a doxsmes TOSn9HI 386B0HU 0S ROJMwOTBS N 3za BaeceH

I MxIep'JrHUI yuodpeeufl.

UN peaSZbTZO3B SaHsm3on 3saHO, Vso oyMuspHtSR Ur4a-alT"BIO

no'4 Raz0.5T08 upudXltSUT8SbHO HO JpO3He OpOJRKI suHeeHid U*

RSRNBROOSU naxoTUSw noa no SIUCCP R pooaS ae NO OTU0nG08CA BO

Boex Dpodqx. B To Bpemn Ran oymmapnax 0eraT-TaRKTBHOCb pCTOS a

Sy Seep% x ZmaxonSabKOro ypbSm RoCnriST RS nl0DepXHOOTii noBu

370 O8RMA0X WASAO1Y 0 TOM, WSO SMOOT MUOTO 3arpxsHern0 flo

deT9-RJnTWlfiM.
YZRUBSu, qro DooSe Bap3 B npoUao does8 AsORTu XOT. 9TO Mo

ryi dunS CTpON EM-90 a aesuu-I37, UepHoA noitypaonaAs KCOTOPS

030oa0 30 nas.

0BTeqOadopaR f pKHaQoJor3 MeToa

aadopOTopE Peny. ro C3C .,Jl T.yAo~Osa
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36

flRyTCaNJ PW/SanyIIZanCaas
oaSHusto-sn 9UoAlo1s~eoKSR

3 A KA J I E H K E

00o pesyZJrTaTau peqNcxG weamRG asanw.aos npod

; BO, OSodpemuX rpyan=3I fneWmctes Koopjm-
, amomHoro ooseTs a LImpsnHcsom pa2e a Bwe

I990r.

IlpOd DOW OTOdPSRU B POitex HmnosYetHI AMN 1017WOO BO.AD-
uHm nasOeBHIux nyHRTOD H pOR, IatfOII'3=SHIVX OOOTeTOTBORI1O

SWOe 8 NCTSax npoaeAeiHUl nOASSMUVI OT04HUX 03PUBOB B MEpuRI-
i' paRwte.
Ilea aSOopsoPioro CwCimoBaHoUI - nonuTvirox JcTOROBNTh ;B03-
OCTb noneAnsnZa RCwooOTBslorx (o0poHdw.90 a txeswn-I37) e eo-
tDernHix (yrapas-238 p peMUi-226) pswoHyMhoB (aepS*IonoHo0o
IpXSRZ1 B O DPHIpQIUO ROAN 0 yS3YJiISTG OPOBOASRHlX BSPUBOhb

KXtlaus9weCR2 SHSang npoBODJeH * a rBCTa 199Cr. a paeuoxcrit-
IEe aa6Op0ToprH nI(yToKo'i PeCnyd.nJIaHoKoH 08aH9lmRA0TSNR rfo ue-

INM, YrTepzjzerHHnM rxaesmu rooyeposanORUU 0StRUM Hp9wOu

P nl.H.I;Ypraooiuu 03 I2.79r.
-BCnonsBODsiEUb paSouetpeOTPSCIO FOTBSHvz tuna YI-I500 v
UTlMloiHHan Smn8-YctunOBXSh dAOROU R Z p3K, upomemme

ApOCTS9HRmy nIOsey B AReBOOmORHOM tKONTP OTSRKBpTTKUaPA
STPOMOruH a nVAw 1990r., 0 IWWI eOVTCA 0OtBbeTOT9F e AO03-
,'u.
- h~Pe;?STU pSjIMoHeOROrO SHSIrSs flypod Bow

(n i IO mp/ai wax n x nn~o Krip/A nKxn/x)

MeeCTs 6Ol~p9 EpoO K-aol CTPOw'91- I. uemmw-! HB-! P~
=~ ~~~j~ _ i___ _ . t _6_Z I-4-- - - - -- Z

n.Taao-r~pux
p.Teso-Epax I I,6 hIae XwW Wanuo 0,6 C,2
l.;YaxaR-nOTyoSYn I I,5 xusoeopn zns

n.Y~Asqau 2 5 0,3 0,2
g.Uapxs (5s 2sn , , ' ' ;1

Pgare (5CU M
USCS.3 psgapsa . I .I,6 . 0,3 0,2
:. -, Barns.
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i * :~~~~~~~~~~~~~~~36

n.CmnAxap
b. p.!3a"' I I.5 0.3 0,2

n.CseTunt
6. p. 3nudxl I 3,0 ' 0,2 0,2

I OyCTKwM oHIaUSIDW 4U%0r 0Isxlo0 8 5,9X10"105,4xl(

i oOnenZpaNUM OSoSeoTrnHWX pa- u olRyOMAoA (ypaila-238 i pamfi-2

;B UOCAsAOJInHw apodax sow pOox MmpwinoIxoro paROHa Hexowr~on H8

gYpOBHO OpMX4H SNaHSmnwA MHOroOZTHUX (c I983) xadopeTopUx iadimA
*rYnx (Ams p.BxxvD .oiiewrpawM ypaHa-238 xotnemameola nfeleWAX 0,

0,5 nKml/, pemu-226 - 0,2-0.3 ift/a), ¶io neozonmaxo"eAHOpOonj
J1maoOXZ sHaqeHRR, peammS A pamu-226 - 0,4 nfsF/a H AM ypINS

238 - 0,5 uKIm/m.
IlOoTynumA9a KOKYIOThB4HUHX psJAMOHYRJlRAO B oTRPWTHO 2OAOOMW

'lpONOXO35T B OOOSO0 8a OOsT BIWdBBHNRBX RS UO'IB JoAX3UUU N I

KonHeHTpeMa qam-037 30 BOeX npodaX BO.Y RIMe INHfMaOJHO
lSemepseUoU S3TVBUO0TUu RXX UeNee 0,5 o*Xa.

CoegaepiUo OcpoUUmm-90 B usoeamtflix* KHXUmix npodex soJm

OTodPgMNM B poKaX MxpRp oxoro patnpHa, doxem oonOOT9BxNo o pea3j

TeTeUa mmOXOATRI4X mBAnROeAI ma BoAoft oscp Bumfleio2 rpynnu pel

NOJ, ftoHuIOUipaLUR UIoTOMWR- 90 B KOTOpIIX iotxed axoh a upemeox

I,5-3,5 nKu/A, a e pexax - 0,5-I,. nKa/.a.

AaMaSm =o0iOmaUYID CROHqaUSayM oeIORY, no 5AHH30 0OXTY p8h

T-sR ORB IOJfMOSTDO orodpmNNu o Dp ROAOOSiToO, U p9aoTs no wol

- euumD GoAOPaaERS OpTRzoP -90 i 53RHI XoNMtpeiUX YnRoTRaX Tpm6oy-

:es npooa emmmz.

A B AIone XORAe38a2lu mOOTeoSBOHUX (YpaSa-2, pmaxn-226) a
UoIJ@OT0?BOIRM (oTpOmRU-90, uesax-I37) a woOJmAoDumuNw upodax Bo
,A PaX laNPHRonoro paIowa a I00 1 doas0 pamR9 PO am RN O yonOTKWx

I RSTOe:'oP S Hopwvn pJxmBUomot desonaoiooTu - IFS-76/87.

39i.OTiXePSO ps OmiON

\fl¶140R9 M31?0~ORFSGUW3 3E I40s
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3, IJtleIV~KtfflO3:Nt89TPHtJI

Q1 tlJMX 1:'i; zt:,q lI tH IiS3:9('uo.OCTR ne OOH ta OtlH BOA~bi.t.: H83etM11I
fl' nt 'a=:; ."NIR-04 HUcne.Aoeaottxu II 'IpH osdope njcdA IacvReTRA

4BU. rryHT9a UI floJW Hn MeOTaX ptamralgloHHoro 3arpf3HeHKR duino pa>-
dOTSHO It YTOePA:eHO "nOtOYeHHAe O p 8«atLUfIIHHO2 deAOnaCIIOCTR ngn
OBOA9ulia ISCCJtO9tOBaTeJt6CIKX PB6OT OT 22.06.90r. (llpwiozrnnwn A 6).
12do0 P8SstoanoigoAL de30naSIgOcT11 IC dwUma 3BKa3aHU 25 ttrojisat-
!poO IlHJXHBMAyjnIOHrO Al03w.IerpeSCioro XOIITpoJ ('Abi-I) a bnNrHc--
?OAtPIOCtof napTHri nVuepHOf l' OOV.a3HUR, ROTopBA umeeT nr8G nlofepRi
TOAo3IlffteTpoa OT J}tALtHeBOCTOqNioro UHeTPSa UTBHABpTR3atH n IDTOAoO-

(CG7BSCO, ll.raTarafl, i'epXOAHCci:l'. pa8lo.H fiACCP, YA.OMThdpI6CXtR6.
Mi). 113 AamHoro ntcjma n031MuerTP pacnpe.AneOHu: II MT. =R radc-
I Pailoee c.Taac-k.pn,, 12 WT. AUA pa381 na paflosH n.YRABHUl a JlB
UIOLTBa peaeqtHae sANA onpeejteHlut Iooaul SHlqeHhfl nepoOHt"Oia He
AIM38Oastiib . 4005, A 4016 (nlpmozhahe * 7).

3 A K A ID q Z Ii lI E
L MuPHRHoSO, PeAow. fliR1oXofN.CBXa CCPno oodpmHumn Hwt onejewitr-

., "P00oBSHo 9 nOA3eUHv. RAepHSwx BSpJos O iCoQeGoAe8naJzMORu X
*ORo-XO3fROinTB8HnNR lWteINRU adaw macejzemrx nYHXToD: r.YAs9qHtWl
Pfn sapai. odseKT a yoaofgHW HasgaHaeN 'K-llOTBM". OOdTMs I 74
0), n.MAxte (onm. "(pa&oT-3", I978). a.Taac-rrxx (cems. 0OyaZDammat 42 1976, "llnft4 - Oca.43 - I978, "lMnCHS'" - OIS.47-
F9, 'HRs-I* - oam.66 - 1983, "Hema-2,3" - Oxn.61, 68, I01 -17).
Bag 9 MOCT paconsrnin 3op~ufwX oxnaaH n npxeraSUS T"PPRTO-

SvxOSA Y Ha orpaoHagi w nxoJ~ux, R3yJwA a I990 rojq unpoi'afma-
ST dDplqqxofl osfevxcoii. B xasx ctynx * Ha odsexTaX *Kpnoam"
XPsTOH-30. aa .axeHo nAomaxpRoo panoaxsxspoe saarp~sueoxw.j
HaSeiURnne padotu DBvno.eHh na 4 YreCTROX: neTaSnH I oRedsOTO
*ToR-3' x nfPOOUfropoRHOe N"a odSONTSX "KPOTBAJI, Tesxois',H*l9na-tb TpeX YqeOTfax SaX 3 NOmRpo8Neo pBJDXOBBTRB'HOe sarpm3weNIipo4

RTu "fleaa-3". Pedowu 8SJlRbD HOMnom8eoaneM fAlux OflS1&-
OeUlR, TOJ.lXO HO OdSORTO aKPNOTBJ asporDObrRTWscXS

M UpOBeAesm Rose.
ESPaMSTpU Dlagw ems a odoaexosaewa x YeqorOB paouszmorp

- "DISONU" - 50x50 m, OxROOTS 9SOnO8N=OlmoR XADU Ao 60 MIP/J'.
MusAnIman Ha noBepxuooTl swK 239 IaP/,, oyJIIUI 6dTlaaRtw-
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',i.

V nToo, a noqm' &IC (460) LK/xr (3necb It ABAO no TOKCT7 - 6tynb-

TaW VSU1ox;uJA'ltcKol° aiiantl3a, 9 CKOdKBX - 3 e.IH;W8bH'JO 3iDt'4el::R

B M XenaX o6RoeTa), CTj'ILCiR-'( T0 (U ) ftc/xr, Uo3a.-T3' 35'

I(C') UK/Rri g8Cl'lTOJll6OCTlIl 011nb) CylVI.tUjHBR dSTa-aKr.:BIIGCrb 'Vb "j

isx/Kr, csroHqw:-9C 2 'C Ux/xr, U.C3o:R-137 IC8; MK/KI . 39KTA,' 38"

HeHiIR noapolxooiHuAi, C rJvdliHol paiuo0KT:elBlocrb Y76OHbl::8cTCR. 11'(,

HCXOlAeH11e HO 0CHO, BO3MOCtlO "7XIIOJlOrr;:HCK$O".
- ¶P;!CTsJAA - C,4xC,09 KUm, Mt.tHOCTb 3KCnl03i'LIOHHl!H 3103u .o 65

MXP/R, UMKC;UJaiibHO.n HO noBerxHocT1 aflw I2r mKP/lq, B nORBOl yCT8.

IIOUaGH9 CYMMOrHOR deTa-BXTIIBHOcTS 1660 (950) Fx/Kr, CTPoHSIA"-9 (

4b3 (130) Fx/Kr, 8 P8CTlfTeMbHOCMI (sremb) CyL.!apitaB OCT9-AKT:B-

1 8OOTb 26290 (1075() iK/xr, CTpOWt::R- 9 0 7W8V (2Z(:) 1K/Kr, ueusi-.
137 3b6 (1G6) I;K/Kr. PanMioaKRUBHoe 3aflpr31JOHle C6YCAnOBDIIIO dJic3-

nnonepxlloCTHut nOA3nseHIM RflapHIUlJ 3p.poI.l, xapaKTep DUnOAlnHVTuX

03jMBHUX Pe6OT (0CK;UtWHOe) no3aoAReT rnBO;xIT . o.awdpoce ralosm-
TUDHOCTII, npeJyCllOTpeHHOII n;OeKTOlI..

- "K;nToH-3" - IfiTne FpaJmoaIT;:BHoro 3orna3lleHlR AC:.:-chem.iKo:"

sRneAsHu no BceOO i3yR9Bwm'c.i nqcminz: (.,xi2 Km), GCHCBH':' cCeAs nrc

cxexeH He 5 KU npi: 2t1iiiHe OT Cf no A2.5 R:.l, !.UMIrCTn DKOIIC3tU;1O11I

HOC/. A3v B OCPOII aCT1n cnenA no 2CC imir/t , unKc:PaISnanU 3Haqeu'In

*o3nB OCTb6A OCKDPO V HO nlOBe[XHOCT;I 391AJt= 73 (V.XP./', cyIt.'a H9St

deTa-aSTnBHOCTS D noUO 2834.C (67C) 1x//Kr, CT;OHU:WR-91' JC (47)

Ex/Kr, ue3m-137 6120 (87) Fx/mr. t pOoT:ITeAbHoCT'I (nrenib) cyt:-

MOPHOA dSTO-sXTKHHOOTs 3378CCG (1976C) Cx/xr, OT;OPm0:7-9C 55160

(197) Ex/mr. uaevn-I3' 1915r (31C) EL/t/r. PFsK3A0T:!BHoe 3arrn3He-

,WtRe TOrKTOFtU Bi399HO o82PHVNU UOPOC~U llUn noA301.IROu efl'rHfm

* I9JO. r,48CUTadU cCduTVr Ne A0HM, no racnOnc3eHO:H l MRTeH aa.rn3He-

H!I R U nsp;.IOeTpia ocHrprloro cJiena r9AJIoaKTlBHoro od6iIKa mrwo ro-

9OZTb o0 UpJTfOeHHOR6Tl d.mymero CaOAse 118 necc^-K; Kjmove!O9B.

B npouecce padoT OTodPano Ii8 npod nor (7C:), ;OCTOlTMHOCT:I

(14), sojw (43), nlOXYNTCB nflHlTH'f (2). Bu:Dojumeto c53 OHBA":3n:

-Y CJWSBpHYVR deTs-OKTRBHOCTb (IC4), C7MSarHYX 2Ab9O-SOXTYBHOCTb

(23), peiXmov;rnaerX (III), rarums-cnexTpamHuxlhx (12) 1- nlO JOTO-
We O RofOoduermraN Ceomna,.cI (3).

AHnis.U OymaepKoI Si48-8KXTflHocT1 20 ntod o od6ewraT "KparoTH-
3" R 3 npod c odSORso LxomcHsW nOKaXsn py^JrTsTU HOa YpOHO cPeA-

RwX 3KSHOROff SAO-OKNTBROOTI1 naXOHVX nO¶lqB fINTcu '. T.e. OTCYTOT-

3ra m%48-KWsyWsrzr pajr4ongyuAoB 1n0 NO CTaS odojzoxonacHRUX r8ajo-

exTrmx varpmRaeHel .
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Oooooe g~uejoi:se yBe.AnJIooI. onpodoaaHiw BOAM, oTodpsHo 343 itrodw,
B TOI.I 'cmoze HO cyXaa~rnyP deTO-OaT;:1usoc? 34. remloxisue'riszPE
sHsmta 6 it 3 npo-u c nMMOReHeH;Inu MOTOMJUH KoHU9HTOaWmu Cr 'flrsn-

9la rOllusoo dmeiux comnax:
- "Ucoxoiia - esmuojweti 16 aie&MI3o0 cyMaMepnl dOeTa-axRTHEloCTP.

0111111 C nflelleHtiot4 ;lO1OO6MOHinX crJoA II oTpoHamn-90 n Iamomm-
w~clic~tl BHSaH ,JaDYX nprO noB OTpOHLnfl-9DO, ue3itfl-137, ypasi-?Jf) u
1'BUM-226. 13 IAyx npodex, oTopamiUX 25. 6. 1u3 p. p.YaBaxaH-rl-
Tyod au Taec-k rqx, yaTaiso1eeH8 oyMlpspHaB pDazioamTrReOCf TI 3.3x
XI(.-M M 2,3xIO-L Kit/n, B OCBOTBLIUX me8ee IxIO IC KU/A. fipoda
HO CTpOHNMM.9C c npmweOHerHne U0otoodueHHUsX CuOJ, OTOdpeuwsR oA-
MODBeOMOHO a p.YjwXN_-EUTYOdJ, nOesa9o e 13;2 E£/iat (3,2!rw/u3
B PFaPX8 BUMs Ha I KM MOOTO BUdpOCO "IlpoTOH-3*). PaejotlIpmweC-

RA SHOaNM: npoda Ra p.YiAxaia-Eroyo6ym - OTpOHIJAi-9o I 5ticr1 2
KIt/A, 4s3tift-I37 meRes C.5xr0rl2 KM/tf ypaH-238 0,3xICrf2 KM/IA,
p8JIliM-2Z6 0,3x|0 1 2 KM/A; n aod Ha p.Tse-1'pffX - CTpOHMIA-90
1,6xL012 KM/A, Itesufl-I37 uewre 0,5xIO KH/a, JraH-238 0,6x
x IC'12 Wit/. eaIR-226 0,2XIO1I 2 Ku/.K.

- "KpMOTa=" - oTodp6avH je npodu BOQ HO oyMOpHuYD doTe-ax-
THBROCTS, OWSa B upaeTPa aPO , rOpSn O p.JaaXaH-Emmutlex.
Anean nofl ue1 MaHs IxOWU IU/A.

- "KpOTow-3" - orodp8HV I6 npod Hg o3 -ipnym OeTm-exrnBnoosn,
2na pa moxamu eomM 2 o ues0o.mjo uoHodwexiix CMAW! HO: ClprF-
WB-90. .CywapHan de6e-eRSBuRoorTs Baez upoW Hxm JO-IO I Il.
P8AJOXWMtICRl GH&aJDtS ARYZ Rpod NO p.1pXe, OTodpaHHHux e YOTm
PYwbA Ha MSe B3peaja a 50 U Hans no Te'emwQ 11ostS CTpOHuIg-
90 2,5xIO'- u O,Sxl- Ku/.A, tzeana seeiree 0,5x10- Fa/nj'pema-
-238 O.W7Xc 2 K 0,4xI0- 2 KM/a, pe9m-226 0.2x1Cr12 Ku/x a
Oadnx npOdax. CoJXepaaHIe orpohS-90 no peup9 TeTOM S ES RM38 M7X
ped, OOT6pBRMX B p.Llar a I w mm t 20 u urne of yosR To-

ro xe pNyu 3,2 n 8,5 Ex/N.
rloy'enmaRe pesyonrau noxemx te6zMeaGUA If xadopBTo"nu We-

.ueRo4xeuI nossoanm Aqws pexosbev sn~ no xw ale iq aWnjaa.e-
11U1) RSwj'eHR peRnet0wolm1 OotSHOBXu Ra TGPVmTOP I eOwdm=XN,

OeRTHposanKMD t nOoTalHoBRe aueorxstiUX PdOT.He RWO9UX yOOTRtAV:
1. flpoueoru Oozee srtareaesoo jiosnoptvtSne~oR OdOJIOwlODSaN

Py"OrpmFl o qasseHNMw nRTRMsu premoe'U3nm0ro sermmNeyw 6
UMMIu DUpedOTRw NORRpVTHmU peR0fOftlnfl 14 UpeOtoxeRd no upots-
£011R ZBesORunm= JNamRB8WM MMaE NllmuewtSUa faeJO6ReTMS0ooRt.
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2. psournprub momana AIVIA-osemou, CTMDA uener pdo0T nroc.e,

saimre cweAa I-SX0ORTIUBHoro odnaica (OdbeXTU "!;:rICTBMJ M "i'£PT

3") OT MOCTS SdpOOCS AO SW.lJIHISCTrSTHBHUX rramit ;SOnydiYm', o(
IIOMBaOB li US 1ailfco ARYTlIlAOMeTa.

3. 0dcJIenoaa9 no VTpedolaTofltef 3t0TOJe ace HeJAe:.'Ii1z PAr;.

Hue DS~dBU. KounzeO~ mOajtenOPeilUfl: onepiX.aEI AM;;;-Oese.Ka Lat

st8da I:Z5GCC J P;:yCe 10 RIO, He3eB:\c:!MO CT re3YJtBT8T0B 8a3o.

p960T - zlIcMSTp1'eiCStR CSSMX8 tlecTb pacnoxoaeH;aft ycTrm B3pa
HOI3 cNaISMHU HNa IUO=eZt 1,OXIO KU, C AlOafATSTp1neCtIM.1 1t.eeMe.

onfimt no ceTa 20x20 m 0 Tonorp mecEoftl ps3dnDsoXfl It YcTaurHro?

nBIeTOB. cn.R0fTpoM6TjPWeO.Ts nMuCremt, onrodomamwe nonM ;t nac

TeXTAoHOOT Teu:oreNtHo NHPyweH-qoro H He NO IyfOIHHoro ABHJMUta

DU11o0mIeHnZ MTIll r8dOT noa3BCOT B AamBelHBe lM OCYUOCTBII *1b HOIlTrP

- 8aM10HHofl CIIT98-M111 BO BOMOH:'!.

4. ilpOBBeToI '.c.oniqecHyr c~eeu n.Tlsac-r;x. ohM;iemc:
AM1-osewca usemiada I: IOCOO newexomieau raoma-csoJRma n ragma.
oDGKTPOV*TPZX &IaCMTOC¶3 I:ZOU0, IeTaol4eT;)TqeCKIq n rau:orAlnc.
reoxorwseoxoe on odoesHue, onrodoaanH;e o0HHuX cCOAKOB. Cp:8H;I-
SOMSTa uORITopuIroeUe HadmnxAon.!A 39 coAe;xilmem ranionymufoe
a soxe p.Thao-IKpx U P.7naXDH-EOTyOdYf (.a raeftne n.Teaac-l:;afx).

5. AOOCMIOTXT% paS~OmnecKCnh .la0opoTo;I:lt roonYd6lnrx Heed-
xo~nuwu aoopeuisnwan npndops.rt; B nepgyr cqerez, rarmaus-onex?.
POueTpOM, ITO SRAIUTabHWo nOBOIn.T aweo it3 U One;STUDHOOTh Mns.
!.ahTMSORM OOa.OBSHIHl.
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ii AurTaflcreom ijYae B CBfl13U C oco6ellHocTRMH mfle ero 1eorndian(ec-

,;oro uoJnoIeremlq mfa ranajmoi; (!rudrpuo, B iienocpcjcrBcmRrOii WJ1130C-T1A

R KeHTaio U1 Ka3aXCTaHy, CyIIeCTBeHHOe awameioe VMlerT paReoalrlBfir e
aarph3HeHoe TeppWTOpIR. 13 tuilcJe OCIIOIBHUX UCTO'IH1WROB pajiumoaRTtin-
Horo ?arpR3HeHiH ffrnppoAHol CPBeau Ha TeppOTop1il Rpaq. DuleJIMDT
oJeityiulue: cepHR MOiuiv, fTepHlIX B3pLBOB, nponezeirnix ira Cetrvna-
JqaT[IHCKOM nojuroiie U B !iNTae, aBapmfE Ha 'iepHO6iaCcxoq Ai)C, iuenb-
ramrin ;1AepHbHX 3MPsaIOB Ha HoBoil 3eMjie, nporyRTbu cmitraH1U4 opraHH-
4ecCoro TOnzurBa B ROTexlHuX U T3U, rnrieHime OTBaJIOB 30ziH, a Taitre
5CTO'IiflNU pcUNOairT4BHorO 3arpff3HeHU51 eCTeCTBeenHoro flpomCXo7AeH1iR.

Pa~rroaKTBIB1Ce 3arpAq3He14Be nomsu HIa TeppZTOp14H IAnTaricioro
Ep.B! oiipeAeJiLeTCff ti OC110IInOM IAHrojiTHHMU Haxonixemlmmii1 Hia no,4Be
nunazemell ii3 aTIMoc epu , oniroJIPO -iByuIx CTpOHIcJT -90 U Lie/3ar-I37, 3a6-
powleinHx B aTi,.oc=epy npu ocriuraH14ax RizepHoro opy)rJ.I. KpoMe Toro,
3BteTVrIM UCTORHBiOM paUIHoa XT4BlHoro aarpJ!3HeHR nfl0oxBbl fBJLBfOTCJ
BHoc~irmwe HenoCpeUicTBeHHo B nol1Hy MdiepaJnHue yAo0peHHe3. 3arpS13-
He.ire nOBepXHOcTHBX BOIf O6yCAOBjieHO CMiBOM aTMociepHHr14 ocazrxarm
CTrpOHinfI-90, Haxc,;ruerocn na IOB8PXHOCTO nOqBH.

[, IioBocHuJpcxo2 odiiaCTO aL oMeTP14qecrcuA aHaeim3 npo6 aTMOC-
'1epHbMX BunraueHlni (no exeMec'rIHuM AIai{HUiMv UeHTpa HaUOJieH14fA 3a
3artfr3iieHueM npHporli . cpe.iu) noxa3aii, IrTO ruio-rrocTT ocaAicoB D

er1-eitile 1990-I99I roBoH ire IpeCuBua.rr yCTai-oBJICerHoro lzoIITponIbfioro
23razieHrisi H0 BX/M4 B TeqeH~e CYTOR no cymmapHOif deTa-aicTUBHO'ci
d Cocrainzru B Cpf.T'HeM no 11OBOOKOUpCeRoM od5nacTr 0,7 DK/M2. B

-MecTax nOCToRHHo.. perucTpagiaa paaiiax0HHoro 3ar B3HeHHHf cpezuHue
Bei1mmubi fIOTHOCT;I OCaaROB rAeMT cweayiotuee 3mat4eH~e: rr.BoJIoTroe
it Kapacyx no 0,8 ± 0,5 BR/m 2 , r.EapadHHOK - I,0 ± 0,4 BR/m 2

r.HoBocH60pcR - 1,5 ± 0,7 BiX/M2 ii n.OrypiOco - I,4 ± 0,7 ER/M .
MamcI1marbHue Wiaxaemwr BunageHRA paAOaRaTFBHHx OCaJIIoCB B Dapa-
dNHCRC - 6,3 FrRAI', B r.iloBocudr4pcxe - I0,0 FAIM2, B n.Oryprfoao -

- I8,:; ;;

?afi1oaXTRDH(ocTb npm3eMloro cjroq aTMocoepu o6ycnoOBJeHa bdwa
BtnapS!lmem 143 CTpaTOC(J;eppu rpOLYETOB pacnaAa pazrzoaRTHBHUx BeiueCTH
npzI -";CP!IlUX RCrl1H"WIV:EX, npOBOF14MflX B ifmouiue ro!U. L OCl{OBl!ObS
pjiAVroaTRBI.OC 3a!perq3ijem B oqp.32eenjeTcT HainJietneM Tafifx Belu(CTB.,Yai(
ixe3%::: -37, B pasie ciyliaeB OTMeapTCHf 3arTpf311e!!!e TOpICHM -2') VU3
noqm. :

67444 0 - 93 - 10
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.AOUlCCTL AO'31 OT no'4Bb cOcTanimeT B cperCHeM 20-50 mxp/xrac,

oXHaxo Bo3MOEHO B p3R.e COjyaeB MaKCHManlHOe 3HaMeH~e Ao311 (B Ca-

Hwtapi!o-3aIAWTHOiR SOHe xBOcToxpaHjmlmlum RO "XKMROHUeHTpaT"

(r.HoBocOdHpcx) - Fwo 275 MKp/xac, nTO odyc~noaneiio npOI43BOACT-

Se'-:oll AefRTenbHOCTBMO 3TOrO npet1pHRTHR1).

!ItemuotecSt oFiruaaJikHue Aamlime c 3arpq3iieHlUHl B03Allyuloro,

BOAOTr-O daccerniia im nO'DH llOBOCH100HpCOR odnacTH He .AaUOT IOOHO-

ro npojtcTaBAeHHff . cOcTofRmwll nptipo.iiofi cpe.u aroro perwola (a

orue*amibHlix ero TepNTOpER), TeM He Meflee OHR Biuoine MorYT CBmi-

,*eTe.ALCTBOBaTb 0 3OHax BO3MOW.HOrO aHTponOTexmomeoCxoro HanpHrip e-

Hzfl, CzeACTBlleM ROTOpOrO MOr'YT dWTb nlOTepW B 3AopoBbe Hacene-

HUR.

B TOMCKOAt o5iAaCTR 3HaoTfeJTAHoe apeBllleHoe pajtwalXIoHHoro

,OHa madJti~aeTca 1 B YCTbe nIpOTORN qePHRALb9U11OBORt - MeCTe BuxOga

B P.Od, BO,4U, nocrynautilefi C Tepp9TOPNg ToMCRa-7: Boa B IOG M

OT oepera - 30 MxP/tiat, odutidi (poti - 30-35 MKP/hac. (zeAyeT yleCTb,

qTO i; Tomme 3aNera 3LxjQB3HeHH,-As Bo!a nOCTyrlaeT YZ0e B 3Ha'fHTeOjB-

o10 cTeneHti pa36aBneHHaff BoJof npOTolH p.06H - qepHVJIbilTFOBOh.

YMlNT11BaS TOT (_tI;T, qTO oou(Hfl NMAHa9HoHHOl {TIOl B p.06 N ee ilp-

TOiaX ia{MHOrO li;Ile (I+4 MRP/4ac. ) yxa3aHHHX 3VaqeHlil, MO;XO

roBopHTb 0 CBJT3N InpomlwulmeHHoro OpON3BOACTBa B r.ToMcxe-7 C TaKNM

YPOBHeM 6;OHa aTMOCOepM Hi PpeiK B npaneraiilaNX paiROHax.
B KpaCHOqpCKOM Rpae B 1989-I99I rr. iKpacHoqpoKNM Hiayqmnm

Lle5Pr1oM CO PAH oHtl1 npOBeIeHh HccJieioBaHma no oueHKe pa~Ao3mo-

TiorimeCoOrO COCTCE-URT p.JHUcerl. FEnm BHUnOmifeHI[ a3porammacseOtMAH

!! T:or1uleTLe!,o C iicuJieAoBai{rii Ha T1000 M HRge copoca rOpHOXHMR-

'ecwOro u:o. .. aTa Ha CneliHa)nILO OdOpygOBaHHOm.1 cypile. Iffa OTOO-

;Hi! Ha rPOTR;KeHHH I000 RM 60onee 600 npod BOAH, AOHHHX OTAO1xe-

1.O, O'1BH, pUbd' N PaCTUTenbHOcTH. AcOcetoBaiihfi oxBaTaLBami BeCL

*P.Tt:I(tHYIUAIbi' CC'CT43 3arV)f3HeHw94, B TOM m'cue T"YTOHlii, TPHTlliQ,

a Ta;,-:e ute3uli -I.7 H oc(,zop -32 (OCHOBHEO AO300opa3ylowlie putio-

TbO OTMOMOHO, 4TTO B 30He cMeueHusf C6pOCHNX BOA OMd;4HaTa
HaH6o0BtbWeig ROHueHTpal>11 AOCTOraEOT IIRTPHR -24 N mapraHeu -56,

OOOTB eTCTBeHHfo 2,6 IO- 7 !;U/.n a 2,3-IO WA/A, 9TO npewUmaeT lTK

nd i Pfl - 76/82 C0OTBeTCTBeHHO B IO N 2 pa3a. B nOC.ATaL.aHOBO -

leppoml HaceieHHOIr lTYHKTe nocne copoca, 3a cOeT npoLleCCOB pacnarga
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U pa3daBjeHHR KxHoeHTP&9Hf oTteILHYLX HYKAROB B Boze (WMa HIMe
L ji I OAHaxO CyMMapHaFf aRTOBHOCTL B BO~e dne3Ia K npeAeJIy AOnYC-

TKNIOR HOPMU.

i CoFepaaHre AOjiro7KHByU1X PaJUOHYMHA~lOB (KO6anIT -60, 11e3uiR
-I37, enponNAI -I52,I54) B AH6 BanyroBcHol flpOTORN jm cpe~AHx
yCroDBr BORHOCTM CocTaBnjeT oRoJIo I ICN. HOJHU2 3anaC TeXImoreHHUX
Hy-RJIHnoB B YXBOCTMX accjiemyetmix OCTPOBOB oieHi4BaeTcq np0mepio
e 17 Kii. Facnpelenemiie pajxHOHYRJIIOB no npo~pun AOHmoro rpyHTa

gcpaiiHe HepaBHoMepHO Ha paSnAH4UHx yqaCTxax peKi.

BoABwoe BHOM3H~e npH UPOBeOeHHH cc4CeCAOBaHu>i Y.tenJHAocb

13ytqeHO1o palloaRTHBHOro 3arpJv3HeHMR pu(u. Bcero 6uno npoanaimsti-

poBaHo 6onee 40 npo6 TpHHagaTR pa3xiilHW x BIMOB TyBO.AHlOA N npo-

XOAHNX q)OPM Pudu. OC!-'BHUMH HyRnNxJamaB, HazarumBaeMHMB B TlaHJIX

pUOU wmm Ooc¢op -32, IJUHK -65, Lte3ill -I37 N4 B c5auxmeg 3OHe HaT-
pulh -24, 6uno oTMemeHo, YTO 3arpR3HeHiiaj pb6a oTjiaBJiiBaeTcA iia

3HaqUTeJBHOM YaneCHHR OT MecTa c6poca aRTHBHOCTB, KaK Hime no
Te

1
4eHNo, TaK N Bsme. TexHoreHHUe pa3BOHYMnU o6HapyxteHu B pu6e,

BLIMOBAeHHoR B pafoHe r.KpacHoqpcKa. fAaxcCMajnBHaq moiLteHTpau[XH

d1oc@ONa -32 (5,0.IO07 KR/Kr) - OCHOBHorO s03006pa3yio3erO HyRmmBaa
dOma oTmae'eHa B TYDIKe xapayca, OTJIoBeHHoro B paftoHe noc. IaBsOBs-
ilnHa (60 KM Huxe odpoca). BunOinHeHHur aHaim3 noxa3uaeT., YTO
IlPaKTlTIeCMi Ha PCeM occie2AyeMom Y y'CTKe pexN nPOTqIReHHOCTLI IOOO KM
BmJaIa 3arp! -[OHIIOfl puD® B B03MOSHyio Ao3ofyio iiarpy3Ky, npnl licnoj,-

noBaHOR 0e B pagiOie lIUTalUBI MeCTHLLMN KHTeJmlivi, qBJOTCH onpe-

RnoTHocTL Rarpa3HeHBH nOAM no CYMMe TexHorellHx HYKIBJHoB
HnMeHiac*B no Mepe YAaJIGHBH OT HCTO'YHoKa OT I60 Ao 0,2 MRKH//M2 .
!10 MamUMM MIHCTRTyTa duomornnecaux npodAeM CeBepa ,BO PA,%lH Ha
tIyoTYRe odftR J *-qOH eCTeCTBeHHo2r paAoOaKTRBHOCTB COCTaBJIfeT

I-30 PaMHpoI/4ac (qTO He npeBumaeT AyOnYCTUMBBM YPOBeHB H MAO OT-
jtnvaeTCt OT ApyrNX TeppHTopHiR.

Ha ceBepe KpacHospcKoro RpawlS --POH COCTaBJEleT 25-30 MNcpof/Ye
B AarajgamoKo2I o6jaacTR (- -OH I5-30 MKxpoie/'?ac, npo 3TOM 4e3rti -I37
U CTpOHHRB -90 (c.e. npo~yxTu imepHoro pacnaaa nocine B3pUBOB) ue

BROCnT npacTBlecXH csoero BKnisla B XOpMRpoBaHae pantiauRoHHoro
4~OHa ia CeBepe.9

PaimoaRTHBIfoCTL Mumtt oxeHRHbH onpeejieHa B 0,I - 2,7/I0 Itop"
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aa xr, ITO COCTaBJAReT 0,03 Ha icr (xna 3%), N mBimeTCA fOUyCTHtIDtA
JAR MTIX nWpOAYKTOB.

13 r.MrpHulA (dacceftH p.BHAm),lO410H He 1pesBlrlaeT AOnYCTHMUX

Iwaip.
[lo AaHHHM JleHOHrpaAcKoro RHCTHTYTa paAzaguotHHot r~rmeHU

ecTecTBeHHuI paHoaKTUBHuLt #O1 Ha CeBepe IoBuweH, qTO xapaxTepHo
Boodule A>im Cesepa. qreAL HaIaBlmBaeT, COPdKpYBT paAJtoaKTBBHHI§
BeidecTBa, 1o3TOMy ua.d. noBmmeHme pagwaaugoirtoro #oHa B OpraHK3Me
oxeHeR a qenoBexa. W: ;eCTHo, 'iTO, B COCTOJIHMN 3AOpOBBR donwUyID

pOABL HrpanT PaR0OHy1UIBHHe coe;nHeHUS, a He t -(-DOH).
Couaonoro-Aemorpa4rn'ecRae occneeoBaHNA, rge npocxeEKBaeTCR

CBIi3b 3arps3HeHHR cpegm paAjoiiyRxzAaMK, xHMH'cCKHMB areHTaMa, a
TaBxRGe Lt0mmeCKHX COCTaBAfmujBx pa8aq00HHOrO WaRTopa, B HaCTOZU6ee
BpefWq I[WBOfl5TCJI B AJITatlCicOM xpae. BURBJeHO, 'qTO, HaqmHag c I950 r.
(BperAeHB nepBUX RllepHux HCITL(TIHHII) Ba 40 jieT, te de3 BnIAHaR BO3-

poClmeft HakeplAITOpHN 3mK0oorxecKoLg Harpy3m, B Kpae c04opMHpoBaAac,
CzIomiaST AeMorpac)qe~YCRaA odCTaloBRa.

3~a nenuoA c I950 no I990 rr. ero HaceneHi.e c 2396,2 TMC.4eiJ.
303poc.ro ;, F.8,, TUOC.xieA. IlToroabil npmpOCT 'IIHCneHHOCT[4 HaoeJIe-
E1F cocTaBna + 432,I TUC.Mene. HAM Ha I8,0%. Taxaa BGeaurlHa nlo-
pOZ)Ta lacexelHlSi 3a 40-nieTHKO nepuoA fie thoreT U1M np313HaHa Aoc-

taTOM0!1Op.

HeICoTopme noma3aaaTeH 3a(dojeBaeMOcTU a CHepTHOCTM HacOACHHH3
qBJur;c.rc.q cBoerO poga IHAzHaTopaMN POCTa Ha TePPOTOPW 3axoJIorH'e-
CZoli HarpymisH.

I H3 pae c 1950 no I990 rr. oTMe'aJIcb He6Aarol]pHITHue TCHeeH-
UImu 0 gailliamae nCHa3aTeiie( 3adoJleBaeMOCTH iaceJieHlfI 3MORaveCTBHel-
;inilOBuoadpa30BaHaJgtH. JLWiIx xapaxTepHa noCTynaTeilHaR TeuAeii-
u.;i1* pocTadAiO3RaJ K JnHePLHoB (yBeniuneHHe noKa3aTenaek nep~airuop,
aadoneBaeMocTW COcTaBHJo 4,6 afl3a). Tiaedojnee HeonaronpHHTHUe 113-
.deHemHH uoRa3aTene2 nepBUI7HOfl 3adoneBaemoCTH djmaajaucb gw
35(ORa1teCTBenHRX 'waoOdpasoBaH;1ft opraHoB AuxaHag (pOCT dojnee 4ieM B

N0 Pa3), 3JIoxaiecT3eHHRx HoBo(dpa3oBaHHi KOROE (B 3,4 pa3a), 3.o-
RaqecTneleHHux HoBCoOpa3oBaHlift MJon'1Hof r.eie3H (B 4,6 pa3a).

.BU 3AOKa'iCTBeHHUX HOBoOdpa30B3atudl opraon nHMueBapeHRIA
TaFCrte ouWo xapal(TepHo yBe.niiefHe noRia3aTexeg 3aWoeBaemocT;I. 0 Ama-
KO, B nooI0xeAHee ReCwTrOIeTHe OTNMeraJlaCl, OX CTaIJl5H3aLnin U gaE:e
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CHRseHHe.

POCT noma3aTeAeft 3adozeBaeMOcTO dun xapaxTepeH a =xa
a3JIaWeCTBeHHHX HOBOOdpa3oBaHnH RPOBH (nepBz0HoN sadoxeBaeMoCTm
B I,2 pa3a, dOlle3HeHHOCTR B 2,4 pasa). OAHaxo, B 0x iiMeHeHHqX
ov~emanmcb nepmoiu noi,,eMa (1974-I975 0 I989-I990 rr.) ii cnaza
(I979-I980 rr.).

Y ApyTnx s oxamecTBeHHUX OBoOdpa3OBaHm, paccmaTfNBaemux

oTAJeIHo, oTMelanacT, ado cTadiIH3agasm nepBYHoft sadoneBaeMocTR
(moxanecTMeH~ue HOBooBpasoBami4R MO'lenOAOBuX opraHoB), jmuo ee
cHIfi0eHve (3noRa'qeCTBeHHUe HOBOadpa3oBaaHu mefxa MaTICH) Ha 4)oHe pOCTa
IoRa3aTeneft dojie3HeHHOCTO.

CpeAza Apyrux NHHaxaTOpFUx H030nJIOra Ha~doJee HedlaronpwrT-
HU9e &I3NeHeHHSq dUna XapaRTePHU AAR 3adOneBaeMOCTH AReTeij Rpair (Ao I4
jleT) Toee3oAe0tpmlXTIOR aHeMueR. (POCT nepBHqHOR 3aadOneBaeMAoCTH
COCTaIJHi 4. Pa3a), 3adoneBaerJoCTN HOBOPOweHmmX (POCT noKa3aTe-
nell B 2,3 paLa), E TOM qfcnie reMOnHTnqecRog doae3ImHb (b 2,5 pa3a),
npOmeimbUmw aHoMaaumMa (B I,8 pa3a). Hednaronp05fTHa TenJeHIAR
sacTOTU TORCORO3OB BTOpON nOJIOBUHu depeMeHHOcTa.

n Xpae flpoan3co 3HaqgTenmHoe yBeAz'eHae noxa3aTenen cMepT-
HOCT;I.OT Bnoloa'ecTBeHHHx HOBoodpa3oBaHatt: Bcero HaceJietYly-B 6,9;
MyR4HH-B 9,I, meHUrAH-B 5,2 pasa.

C cepeaHHM 60-X rQtoB CMepTHOCTb MyWlaH OT 3moxaneCTBeHHux
HOBcodpa3oBaHwA npeBumaeT TaROBym y meHPIsH, Bemarl[Ha aToro npeBsu-
WeHIMs nocTosHHo yBe3J1H'iBaeTcR (B I970 r.-B II; B I990 r.-B I,5
jasa). Bo3paCTaHae ypOBHx CMeQTHOCTH OT oHxonorwqecxnx 3adone-
BraiHml xapaRTepHa Jrfw Bcex OCHOBHUX Bo3pacTHIx rpynn HaceieHlIu.
lloxa3aTemb cMepTHOCTH AAR HaceneHHJT TpyAocnocodHoro Bo3pacTa yse-'
AiXqiMjiCR B 3,8 paza, neifcHOHHoro-B 6 pa3, neTcxoro HacenleHKR-B
I8;,3 ra3a.

flenymeft npgnHOA cMepTIIOCTH HaCeAeHOA FaRP B CTpyRType
BGPx s3oxRamecTseHHUX HOBo9dpaaOBaHut 0fBMA0cAb 3awoiaecTneHllUe
HOBoodpa3oBaHam cpraHoB nlomeBapeHuA. CUepTHOCTL OT AaHHog npH-
noHu aMena noCTynaT3JbHYh7 TeHRem401 pPcOTa-nORa3aTenR c I7,7%... B
I9F0 r. Ao 64,9%... B I990 r. CMepTHOCTL 40H OT .aHHOl flpilqgHU
dwia BUMe, 'eM y UeHMH. OCHoRHaS Anon na4, yMepmlnx OT 3AOKaqecTBeH-
HUX HOBOOdpa3oBO:HA OpraHOB nflWeBapeHHaf flpNXOAHAaCL Ha nleHcaMH-
MA p03PaCT.
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3AoxaqeCTBeRHue HoBoodpa3oBaHMH opraHOB AUWXaHMA RBJLTC

BTopoiR no 3HaqNMoCTTM pqNKHoft cmepTH HaceaeHmR xpas cpe~m 3AoKa-
qecTBeIHliX HOBOOOpa3oBaHMI4, MX AojI nOCTOHHO Bo3pacTaeT. 3a
nepao, c I950 no I990 ro~A noxa3aTeJnM cMepTHOCTH yseinituAcm

(c 1,65%... Ao Ee,02%... NnN B 34 pa3a). YpOBeHB CMePTHOCTH Mya-

xymmouin Bnwe, eW. y MeHUMi B 3,3-7,2 pasa.
flocToRHfo pocjia CMepTHOCTL EHUINH H OT 3aoxaneCTBeHHWX HO-

Doodpa3oBaHR mcnomuog menie3m (COOTBeTCTBeHHO, c 2,4%... A.
I4,2%...). llaudoJlmg npapocT noKa3aTexeA npoH3omei C I959 no
I970 roG, a AanwclleM TeMriH npIpOCTa HeCXOJILiO CHHyaITCq.

3HaqaNIoe MCCTO B CTpyXType CMepTHOCTH XeHIMH Kpaa OT 3JIOKa-

'4ec7BeHHhtX aBOOdpa3oBaHM1 3aHMMaiDT 3JIoxaqeCTBeHHue HOBoodpa3o-
BaHmm nOAOBHX opraHOB (Ao 25%). B napuo, c I950 no I965 rr. npoe-
3duino pe3xoe noBuweMze CMepTHOCTR EeHKMH OT AaHHOR fllpMzHU (B

3,4 ga3a). OAHaim', r nocteAHee ABaBgaTHeTaMe CMePTHOCTL MeHmMH

TpyAOcnocodiiOro i3mpaCTa OT 3TON ripMeHH 3HaWNTeJBHO CHf3MnacB

(.c 38,3-0... o I(),7%...). 3a nociieAHe 20 neT B 2,4 pa3a nOBsuCa-
AiACL CMtpTHOCTB 1 mymcuoro HaceJeHM5 OT 3AOKaWeCTBBHHHX HOB006pa-

30iBa-ni noJIOBuX opranoB (c 3,3 Ao 7,9%...).

YpoBenb CMiFp'rHOCTH OT zJIoxaleCTBeHHUX HOBOO6PE3OBaHUIk XPOBH

B Iqp~ae c I959 no I990 roru yBe6aM4!Acq (c 4,87%... Ao 8,68m...).
loKa3aTenM CMepTHOCTH MYEMNH OT AaFHOg lpmfMlHu npeBbUaPT aHaiorHq-

HSe y 3eHCU1H (B '1,2-I,7 pa3a).

CMepTHOCTB HaceneHMHJ OT dOe3aHeif 3HFtORpHlIHOiN CMCTeMM TaKre

'rviena IBOCTO:!HIIYI0 TeHeHIKHIo H POCTY C MaXCmMaJ~ILURt i 3Ha4eHHMUIH B-

198I-I985 rr,, C fl0Cnfe0AYl=M He3HaxiHTeJAlliHM ci1m3eHmeM. CrAepTHOCTB
OHMIMH OT DTOR. NpiRMH B I ,-5-2 pa3sa BUwe, MeM iryqM"H.

AHaJIn3 RiumiaTOp110f 3adojieBaeMocTH (3AioRaqeCTBdHIIHMMi HOBOOd-

Pa3oBa(HMRMH, THPaOTOXCHRO3OM, 3adojieBaeMocTM HOBOpO~XeHHUX) 4

CrepTTIOcTR. HaCeieH;IR (OT 3JOoa'leCTBeHHUX HOBoo6pa3oBaHlIA, &MJeH-

t!kCEHe cIrepTHOCTB, MepTBOpOytuaemOCTT, OT ilpomAeHHmx aHoMaAml) c

BICO1502 CTeneHbt flPO5XTHOCTF r[Oa3HBaeT, WTO dMeJA M npotoJIwaeT

mMeTL MeCTO panoauM6iiHutm ba1{TOP 3arpR3MeHHR TePPHTOPIN Kpaff.

MaT61X2aJI MCCJIeIOB8LaHH' CBHUIeTejiLCTBYET, qlTO Bo3AeACTB Me duwo
. i tia 3gODoBbe peanbHo Fvamyugix noxoneHMI U oTcTaBJieHmuma

(toneTamiboe npHYoe BJIMR$He 3arpR3HGHm f npmpoAHoR cpenu N BO3eli-

CTBHH qiepe3 MaTePHHCKOe noRomemHe, npm~o nonaBulee noA BnJAuie
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pe,iluaiuHOHHOro 4ORTOpa, Ha nocjienyMaUiHe nOxoJeHHU). Ii XOTH BpeA-
HuB nPH3HaBH 33IH.HpHpyeTCq N3 nOllyMLMUM ( CHHzeEH6 pOFaBaeMoCTM,

PaCT CMepTHOCTH), B03MOMIH eMOe oTA&eHHIe nocJieACTBHA PaAuaUHOH-

Horo daiTopa, ROTopue MOryT fIPORBJATLOC BO MHorvx nocJiBAyulux

nOxoJI6Hl!!X.

HeodxoNmmo yrnydJaeHHoe R3YgeHHe BJIHNHHR PaAtIaUlOHHOil 3ar-

PR3HeHHoCTW Ha 34-poBbe HaCeneHOR C HCROJn13OBaHmeM AaHHHX ad

yPOB!HsX pa7!1r¶9lOHHoM Harpy3RH Ha TBPPHTOPHH RpmJ N COxiiaJILHO-

. rioeHHmiecwrvo MeTOpa KorOPTHOrO aHajig3a, noaBoAffHiulero AOCTaTOat-

O TOBIHO Onpe6AeJIZTL CTenIeHl BHRHHRS PapHOaXToBHOrO 3arpH3HeHHR
UpupOpHOA cpepu Ha suopoBLe HaceieHHi.

B HosaocHdlcxoAi o6JaCTH BUCOKi4 YPOBeHB H adoieaaeMocTR
iace'IeHHH 3vAo~am6cTBeHHWMM HoBoOdpa3OBaHHNAMN OTMeqaeTCA B MaacA-

HdHCKCM, KOaeHebBcxom, KoJIUBaHicXOM, 'qRCTOO3epHOM H KapraTcROM
paiioiax, a TaHMe B r.IaOBOCl6Npcxe (oonee 250 ciyqaea iia I00 TUC.

' aceietHR).

CMepTHOCTL OT paxa AerRHX Hao6oBee BHcoxa (cBmue 40,0 Ha
.Ob Tu.c.HaceAeHNP) B qRcT003epHoM, Y6HHCROM,.EaraHcBOM, KoreHeBCxRoM

YCTL-TafcxoM, OpnUHCXOM, MOEIROBaCOM, TorytaiHCROM, KOJUBaHcXOM,

CypyHcKOMc, MacJnAHNCROM, EOAOTHHHCROM N 3AB9HCKoM paROHax, a Tamie

a r.Bepncxe. HH3KHA YPOBeHL (MeHee 30,0 Ha I00 TUC.HaceOeHOR)
OTMe~eH B LapadHHcxoM, BeHrlepoBcRoM, aoBoxeHcoM, KOYXoBcXOM,

Ce3epHoM, TaTapciacM U TaHoBCatDM paAOHax. IIpH 3TOM MoAmROBCItff paO-

OR floaJa B rpynny C "oqeHB rioxoM" .YPOBHeM 3AOPOBbR H riOpTBeppAm

60JIBUlWT 3HalMaOCT'L CMePTHOCTH OT paca zeK6yAXa B (DoPMNPOBaHHH no-

*.K3aTenA CMepTHOCTU OT HOBaOdpa30BaHRA. TaKoe Ee noaoceHoe N~hleeT
E FommBaHnxdl paROH. HeraTHBHBe nepexoAH (B 6oniee xyuiuyma rpynny

3aOPOBLAq) npo paCCMOTpeHMR AaHHUX noma3aTeneg RMeMT TaXme TaTap-

CXNN (NB3 "Bame cpeltHero" B "naoxya"), YCTT-Tap'cEH H EaraHcxfR
(U3 ;'Hzae cpeAHero" B "neoxyM") H CeBepHukN paJaHIH(OS "xopouwef" B

"HIe-me cpeAHero").

Haodouee TOCHoe npe)CTaBAeH~e 0 CB3H >aXTOpOB cpepu C pa3-

BN;TmeM HOBoodpasonaHuft y HaceJeHHA paAOHOB XaeT ROMIneRCHaq OneH-
Ka BCex 4-x nlOxazuaTe1ieM (cMepTHOCT H 3adojiaBaeMocTL no Bcer4y
Huracoy saoRaqCcTiBeHHoA naTaAorim, a TaxKwe CMepTHOCTL OT paxa nier-

'Mlix u zejiynua). B 3TOM cayqae B rpynny c "IAOXNM" YPOBHeM 3pa-
POBJ{ riOnaL 'qHCTaO3epHuA, KoaleHeBCXHR, IhAOiHOBCaRH, KOJIHBaHCXHM H
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Wf HZHCXZ ? R ~pmxem, xaRmoxM, noxaSan npe uyizil aHaHS,

'':IepaMx 2-$' pApHax npEOpUTbTHdM RBJIIGTCH paSBaTie nero'Hot naTo-
Gs7S4$zt.B*:-xwnJocneymmOX - zexynoqHo-RumelqHor'o TpaRTa. B Macim-

-fHUickoM paioHe- npoodzJa)aDT paSHue BmH saoRaqecTBeHHHx HOBOOdpa-
aH~z0.*+ |z!6" : ̂§§/q1 sr*- . .-i . ;' .o*'7 - a .r"'crp On :-s ,r-,-oC .r.

1KaI*8i ; noxa3anzll noOCJIeAHe NcCJeAoBaHgA, HedxarononiWHaa pazAa-

iacHobvxa' B rHOB~odopoxe. MouxoBcxoM pa2oHaxMora8-

2:;4STB iCg~a~atO 3 3HeHNGM nOlgBN Z BO3~ paRAXZHMZ MZ

8;'. StC$MM BemCTBaM 'nP8AnpzffT3g- nXZMoHueHTpaT"; B TO Znw-B ..
g !c~H3E C yCTpOIlCTBbM 1eCaH=KqoaHpOBaHHUx CBaAOK OTXOAOB 3TOr U -

;'oU~YZ'EX Xpe npaRTua ftropoga B MOMXOBCIKOM Z HOBOCadapCXO M ceOMcRoM

E p OHax. B Macnxqmmc~oM pasoHe zMGeT MeCTO TaRge HazdojiLlee B::-'

aca :(200-2I0 xr Ha I ^ATe8.m B roA z a70-80 xr Ha I ra nam .

3sarpilHeHue noCeBlMx MILioajael MRHepaILHEMH y~odpeHOMWO Z MIgOXaMv-

R-> llaTam*d...

B r.ToMbxe OTMe0laeTCa pOCT oHRoAoronecKax 3adoneBaHzi, WTO

- tcBR3aHo c 3arpa8HeHzeM oxpyza~moef cpeAm. Tax, B I976 r. 3adoneBs-

OM;O;e; CTb anoxanecTBegHwma OnYXOJRMi cOcTaBRAa I07,9 Ha IOO Tuc.'ie-'.

AnoBex, a B I986 r.. yre 277,4 Ha I00 THC.enAOBeX, T.e. B 2,5 pa-

.,s3a ssme.. P6ByJnTam aocAeJoBaHul IHK oHxoK0orzz TU CO PAMH z BU-

IMACYPa no4 u~a poBanam KoCMKfqeCKUX CHZMXOB r.ToMcka: OfAH Z3
m ' R.aamwcOB,.; ; B aHapacHoM sajnyeHmE B Axaana3o-

*A$He;0,8 - 0d9.MaRpoMeTPOB I9 aREM I988 rona, HajoieHHUR Ha XapTyl

L @'.4tODMCKa azanorU'4Aoro MacmTada, nomauimaen coanaAeHae TeMHux nHTeH.-

nejnpaaTzama ropona.
B r.MarauaHa KoMJiexcHH2 noma3aTeWM, xapatTepK3ymlUai CTe-

-IInHL aarpaBHe~lzH aTMaoc(epHoro Bo3ayxa KoJedanCA B npe6enax c 7,7
'~~I>980 r. zo I9,3 3 I988 r., T.e. yBeaasancH oozee neM BABOe.

T CTaHoBneHC, STO os3AeftcTBze %a oprsHZNM neAoBeRa sarpR3HeHalt

4yaTMOC~epHOrO BOSAyxa B XOMdaHa9WV C 3xcTpeManjiHOCTLB xaonorznec-

"fil+ ~XaT0P0B npOpoAHOR CpeRU npHBOAHT K pOpMmlpoBaHwm cneuaHwDvec-

'- ~ae;,Oik naTonoraa pOCTy coMaTZaecXax 3adonenaHmafHe.I)MoHHl, 6pOHXH-
. .TO, aTO neprO3B (dpOHXaaJMHaa aCTMa). 06 vOM KO CBZaOT8XLCTByeT

CT TMCTKxa sadojieBaemocTa a CMePTHOCTK MaTene2 hiara.AaHa OT paxa.,

T: 3a nocJIe Hee A CAeCTieTze 3adoneBaeMoCTL OT paxa Bcex oKeam-

F~t i o B c8Opca Ha 42,4%, a OT paxa opraHoB AHXaHKR Ha 65%. CMep-

2 14CTb cpe~Al ZzTeiae MarajaHa OT pama Bcex aojam 3agaoa 3a nocineA-
.He~ RecRTVAeTaeBO3pacxa Ha 73%, a OT paxa opraHoB AUXaHKA nfo0TW
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i Peex~oB pocJia aadoneBaeMoCTL a cMepTHOCTb MTeTie2 MarauaHa

O,!PT. 3adoAeBaHoft, CB{3aJiHNX C paAHa1xmOHHHM 3arp,3HeHzeM. Tax, 3a
.oien e]heCereaaTae oHxonorHqeciaq 3a6ooeaaeMoCTB, CBs3aHHar i c

iipagaaaiaoHlMseaITOpOM.BO3pOcna oozee neM BABoe. CxeAyeT OTMeTZTB,

~TO aa alT~oT £eaepKoA noIa3aTeIH CM8pTHOCTR opeuz iwTeaef Mara-

i~it;a CT paxa.opramoB nllUeBapeHIR CHH30HAHC Ha I5%.

Odge if CTaiapTH3oBaHHHe noxa3aTena CMepTHoCTR HaceneHHH

iMaraaaHcKo$ oCAaCTil OT aTOA npaiqiHH BO3pOCJIH, 3a HCKnJMIeHHeM

eC"LoKXoro HaceJIeHA( rqiqAyiH) rge BeARMHa noxasaTeJI cTaH~apT03OBaH-

HoiC CTadRaHB3pOBanacL Ha ypoa3He I979 rona. Y roponciKHx M3YNaH,
.' ,>MOpTHoCT B- I986 r. no cpaBHeoHH C I970 r. Bo3pocna Ha 3I;6%,

Y 3'cejrbcKN-W'MHKqNH OHa 3a aTOT neploit CHH3oJfacb Ha 6%, YTO

BRaHo C ysBpAneHH8M OTpuixaTeJLkHo Morpagaa H3 ceJLcKoR MeCTHoCTa,

.,OpldeHH0 MzYaHH.

V f Y. EeHImNH CMepTHOCTB OT HOBao6pa3oBaHHA B ropOACRco MGCTHOCTI4

t- 1 so~p9 Cza Ha IS,4, B ceSjicCot - Ha 23,4%.
; poMe ¶irpatinoHHUX *RTopOB o3MeHeHHR noKa3aTenef cMepT-

HOCTO OT HOBOo6pa3oBaHztt CBq3aHH C 3arpR3HeHzeM npHpoAHoft cpeRv,

rA~BHMM odpa3oM aTMOC6epHomo BO3AnyXa. Od 3TOM CBH.JeTeACTByeT

.CTaTHCTHxa CMepTHOCTU HaCeGeHKH OT paxa opraHoB ALL HNa H Apyrqx

:ffionaOiaH3&taatx, KOTGpaFi noRaiamaeT, '%To TeMnH pOCTa CMepTHOCTH OT

.axa opraHoB nJCibHKR 3HalHTenlHO Bume aHanorraqHux npm ApyrTx nzoKa-

T' T OnpeIeneHHoe 3HaleHae NMenN AeMorpagzHecxze WRTOPH rnocTape-

im;tzH HaceAeHHJT, ocodeHHo = ce6jicKHx meHUIZH B Bo3pacTe 60 nIeT a

CTapiue, y ROTOPKX BeJIHnlHa cTaHAapTH3oBaHHoro noKa3aTeju cMepT-

HOOTH B I986 roxY B CpaifHeHaH C I970 rotoM yBe8AnMlHaCB B I2,5 pa-

3a;, Tor~a Rax y CeALCKcx tayXCH 3TOR Re BospaCTHoA rpynriH 3a 3TOT

: we nepmoA oHa CHH3HaaCL Ha 3%.

.O cpaBHGHaD C ApyrHMN TeppOTOpEIMM H AanBHoM BOCTOKOM B

4eiioM odmue RoaN)ogoeHTH CMePTHOCTH B MaragaHcRofl odnacTH HHNe.1

-': TaxaM Odpa3oM, CoBpeMeHHHe Te6HeHimo CiePTHOCTH HaceneHHR Mara.aH-

.CHOtI OdAaCTR OT 3BoxaneCTBeHHbx HCBoo6pasoBaHf (pOpmpipM1TCq Ha

* - POHe' Bce Bo3paCTaLmero ypOBHa sarpH3HeHt ospywaimele ripopoAHoft

. DC-H (aTmoo epHoro Bo3Ayxa) H AeMorpa.T nnecRHx nporjeccos (H3MeHe-

-, HBA MUrPBIaH HnOAOBO3paCTHOR CTPYXTYPN Hacei6eHa, OCO6eHHO cOAL-l

ajeioro). ,.



294

I0

KowmnexcHue cO1xHaALHO-BcROAOrlrleCR4e gcCJeAoBaHaIq no
olepixe BAnnHqu WaXTOpOB npKpOAHoR N aHTpOnOreHHo-K3Me6eHHort

.cpeIk Ha 3,OpOBLG HaceneHOR B YCAOBJIux MaraaHa noiCaxa1, nTO
aHTponoreHHo-TexHoreHHue aKTopH B03AeRCTByWT Ha caHzTaprHle

*YCAOBVJT Ex13HH 1 noxa3aTeilo 3.Z0pOBB, rnaBHuM odpa3OM 3a CxleT
aTk.oc~epHorO Bo3Ayxa. Bo3AeAcTBve 3BiotormWecxux OaKTOPOB npiipoj-
HOR cpeOAU CB3aHc c KAHMaTneeCKRMK faRTopaM14, a Taic me c 1rnt ec-
TBOM 1fHTbeBo0t.BGu. Bo3AefcTBwe 3THX (aKTOPOB Ha noKa3aTeAIU 3s0-
poBh.,l !1pOfltl.ioTCg ORue -MacCoBoR4 .11 cnopaAR'ecxoil 3aadoeBaeMoCTH
HeXcoTopMN. TepaneBTi4teciciMH N aH~beKuxOHHWMN dojie3HBM

X H3yneHue ANHaMHxH oduleft 3adoAnBaeMocTZ cpeAR BSPOCJn[X H
NOApOCTKoB MaraaExa fBRAeTeimCTByeT 0 Hed6aronpaqTHoR TeHAeHI14B a
HanpanReHHoCTR 3Toro snAeHR.. TaB ofwee q1c1Co 3adoneBaH~Z B I989 r.
rno cpawieBHOHH c I979 r. yBeOJIHlAoc1O B 2,2 pa3a, B TOM MMCA8e KOJIn-
'ieCTBo BnepBue BuqBAeHHuX doA93Hei yBeA1iiquocb 6onee q'eM B 5 pa3.
GOcodo He6AarIdnparHax CKTYalUIH no 3adoAOBaeMocTZ c0opMzpoBanacL
cpeA;l zeTefl. Odujee RoxHnecTBO 3adozeBaRNo yBe6jmoinocL B I989 r.
.no cpaBHeHHmi c I°79 r. lOxITH B IO pas.

CpeAu B3pocQX N nHOApoCTRoB oTmenaMTCa BucoXze TeMnu pOCTa
noKa3aTeJiel no T11aKM 3adojleBaHzqm KaB caxapHOR ANadeT (B 2 pa3a),
cep.1eqHo-cocyA0cTue 3adoJeBaHw4R (donee qeM B 3 pa3a) N Ap.

PernoH ZaJalHero BocToxa xapaKTepH3yeTcR cJOKHHMH4 3KoJorHmec-
Xoi1, B TOM 'iHciie rIlajtlaiWOHHO2 OdCTaHOBROR, a Mei4R0o-AeMorpaqbH'ec-
RHZ.Ui npogeccanl. Oco6eHHoCTR MYcomioro BaoMaTa *B YCJOBHaX aHTp0-
noreHHO Harpy3F1; Bw3uBaIOT doxbulyO !iarrp~meHHocTb agarITaLUlHoHHX
M exRHB3MOB y RopeHfioro a npuTPwIoro HaceJneHR a!, RaB cJeACTBIe,
B01CORyM 3adoneaaeflocTC. BoJe3HH opraHOB AuxaHHa COCTaBJIIT 429.0

'id IOO HaCeneHaS, HepBHoR clIcTeMm - IOI.O, opraHoB naweaapefnia
- '89.0, 4HHeRWOllHaR naTonoroft - 59.7, N3 HNX - 2,8 COCTaBJMT

o0JIbMHUe TydepyqnesoM (no PoCCHg1cxOit Ce,4epa4tew COOTBeTCTBeHllo

.40I,t; I04,0; 88,0; 52,0; 2,0).
BMCOR ypoBelrB TpaBM Pi oTpaBjneHft4, paCTeT oHKOAortliecKan

30donelaeMoCTL. Odijiag CMepTHOCTL HaceJieHmH Ha AaALHeM 3BOCTOxe
cdCTanaaeT 7,8 Ha IOOO (no PoccHAcKoA fe fepeg&a IO,7).

lBnepsue Baw2AeHU COMaTai'ecxoe 3adoJieBaliti y 20,5% odcieAo-
J3THiHiX; 13 HaX 3a6oneBaHw1 AOP-opraHoB BCTpeTRAncL y 33,6%;
3adoinenaHHz rina3 - y 66,3%; Henpoxori4'ecmie HapyueHHR - y 5I,3,;
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:t8%pa6-Ot4RX IIpa3HiHi Henp~roAHHMM K pa6OTe BO BpeAHux YCIOBHITX
-Tpya. H NM peROMOH=OBaHO TpYAOyCTpoRCTBo, BnvexeHb "rpynnm piTicxa"

.noipa3aBTmO 1TpO~l3adoxeBaHHf, Eywanupwec 3 B HaSiIFI1eHHH H nposeee-
*-HU O3JXOpOBHTejiLHbx MepoflpH3Tv2.

, lpeAB;.wHTe.1iTHbe mccieeOBaHHq fO3BOJHJH BIB0HTL HapytueHHA
-B xaTo 1

YHoM3BeHe RMMyHoAOrIHecKOx p6eaXTHBHOCTR He TOJIbRO y
s a3aYoeBmWx HO 0 B rpynne AHu, C0HTaB.X ceda HPaXTH.eCRH aopo-

'iBHP., HO fnOBepReMc-IHX BAURHUM.L yqaemimx BionorlixecRx (I{TOPOB.
To rpynnee coxpaHeH CbarouKTapHug pe3epB, HO cHN1teHa,)aroiHlTap-

g .f IWAaKTHbHO.CTL HeRTpo0yAoB NPOBH, yBejioneHa AO'IL AmuU, gMemiOJX
i., NpZTNHecHue oTlAOHeHKH B COAeprtaHwo T-AJlIf.*0WTOB, YTO 11O3BOJIWHO

COTHeRTH X. N rpynne p~cxa pa3BUTHq zMeyHOJIOItreCXOft HeRoCTaTOY4-

Y ARlL Up dUBWRX H3 Ipyrux perzOHOB CTpaHu (Cidopb, Ypan,
' bponefaiocti perwoa), Bsime yponeHL rymopajhHNx noRa3aTenel; TaNKX
FaR ecTecTBeHHue aHTHTeia, IK3OUHM CUBOPOTXN RPOBN, CUBopoToIHe

yHIMornody-nHHu KLiaccoB A, M, C. HojryseHHue Pe3YnBTaTE cB1lAeTenlb-
CTBYPT o dozee HanpRmeHHOM fYHXMUOHvpOBaHHH Ha )JB CMCTemH NM-
MyHNTeTa y MHrpaHT3B, YTO ConpoBoKRaeTc31 H3meH0HWHMll no~a3aTeAeft
:'COCTOAHWA 6NojnorNiecNHx MeMdpaH xxeToK no xapaRTepKcTnxaht 1O0A.
Ad Y MIrpaHTOB, flnpgdbiBX H3 "XOXO1lHUX" xHMaTO-reora. ecx -

iJ ;pezMoHOB, auie yBCBeHL NUIA N HNKe axTZBHoCTs rxyTaTKoHpeAYXTa3U.

i NTnCTJ 5 MecA~eB npeduBaHOR B HOBUiX yCJIOBKeX OdRTaHNq B odemx rpynna,
ji- ycr HasnnlBaeTCR oAuHaxoBuA yposeHB ?,IA B 3PHTPOUHTax, odmax, CBO-

t6i mi: HX a CBR3aHHiX H-rpynn, BOCOTaHoBjieRHoro rJyTaT~oHa N rAYTaTH-
"-.OH:2eIyXKTasM. YcTaHoBjieHM NaK odtime 3aoIHoMepHocTH aaaflTaflH eJenO-

A l He3aBI0COMO OT HanpeaBneHOS nepeMelUeHHq, TaR H BumBmeHu cne-

<:t)H0. HeoH~e HBMeHeHOR npoL1e8ooB aalanTa1EX N pe8PaIanTa1XK0, 3axADla-
;om ecH B ,03MeHeHZx MeenAOnnMapHOA HetpO1NHaHHMX H odecnetraBaloinae
HodBuo cnocodu BOcfnpKRTHR H nepepadoTxw KHHopMauiNH (B CTOpOHy NX

y. YnleH~) lnoxanaHO, qTO npoi~ecc aAanTaUHf npm nepexeTe Ha 3a-
'1 rru flnpaOdpeTaeT cionee AAHTejnLHuft xapaTep, HO doniee yCxopeHHHR B

'nepuot peaJ~anTanExI; ncHxHqecRaA aanTBIpoBaHHOCTL H padoTe B Mope
HI 2-3 rojla cxopee HacTynaeT y AHR, nOCTORHHO HAK AXOTe6ALHo npo-

zBoiaOutux B pafOHx lHpHMOpBR, BHe 3aBHCHMOCTO OT HHjXBnAyaAlHO-TN-
ilnlCoIorwYqecxux OCOdeHHOCTell. Y MOpRROB, npHe3EBMWAX H3 pa3JIHIUX
.`palfoHoB CTpaHi, nlaudoJnieMy pacxy 3adoxeBaHK?, nogBepraeTCH Auxa-
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.~ejnaa c HeMa Z ncuxoxornieczaR cq~epa. HadzoaaeMue HapymeHil

CoW0a4zanHsaD:I nzxoJIonCoKAt aBA"Tagum B nepuo Mewy peflcaMm

n nBO HT:X 0JBOroAH3aBXu MOp)HOB, C npeodnaJanueM oogHajnHo-Ae-

'TepM HHpoBawHHX, cy6MmCCHBHuX U nCeBfoRyABTypHLX MOTEBagiUt, a

4 TaRKe MOTUBaidfl nozcRa HOBNX CTHMYAOB.

IIpZ ,upocneXmUBoM H3y'eSHN noRyMURMN npZuUx z RopeHssx

'*ATeOeI4 'YOTRO yCTaHOB~neHO: B cpeAHeM epea 5 AeT nocAe nepBHq-

J ; Oro cKpOHHHra cpeAM npupmAOrO HaCeJLeHHR (my'qUHU 30-59 xeT) c

yBeAimneHoeM npeduBaHUz Ha Cesepe z C B03paCTOM Bo3pacTaeT RaCTO-

;'Ta Ar, npogeM 3a C'eT AOJIz AUI C TaeJImW (popMaMw Ar. UpIlpOCT

OCnexcax"l cjqywaeB ArFAoCToBepko BHUe, VeM B pejAKx MRpoTax:

-13% -Ha iqyRoTxe a 6% - B MocKBe.

PacnpOCTpaHeHHOCTL ftorpaHHaHof apTepzaAbHoft rinepToHaa (liAr)

,o:cpe~U npaunoro HaceJieHOR, npomeAero MOBTopHoe odcaeAoBaHme,

' ~.OCTaBJna.24,A%, WrO 6oAee neA B 2 pasa npeBHumaeT TaKOBYD B

cpeAHeM no OHir. Cpe~A MnI c WAT npeodunauaoT zt~a c AmacToaH-

VeiCI{M BapHaHTOM UAr, xiTO nporHOCTHtrecxz HediaronpKHTHo B nnaHe

-pica ocAoameHNtt cePAeMHo-COCyANCTUX sa6oneBaHRR (CC3) (aHcyum-

I.Oj3 HlaNt3pXTOB>.
llponeteOHHoe yrnxyonieHioe odere~uonaxze mopeRHHx RMTenez

1yROTKK noxa3aAoar 'iTO cpeAg- TeX, ROMy npzi nepBZIqHOM OCMOTpe dUan

L'OCTaBJIeH AnarH¶o3 CTMHOaPAKH Ha OCHOBeHZZ CTaHAapTHorO onpocHzxa

BD323, mHb y flnOnOBKHH RAarHO3 noATBepzneH. A y Tex, KOMY BOBTOPHO

fIOZ.TBepJAKf fxzaI¶o3 CTeHOitap;0z, TOJIBKO B I/3 cjywaeB BvRBJeHa

HCTHHHO HUeMw'iecKag 6oAe3HL cepuua, y OCTanBHHX-HexOpOHaporeH-

MIe 3adoneBaHaR.

B pe3ynLTaTe npocneKTHBHorO HadnmleHH. Ha qyloTIe BumBmeHO,

* TO 6oniee 50% npre3IMX MyK4HH CTpa^aeT ranIepTOHH'lecKorf doxe3Hbn,

c iyBemnuezzem CeSepHoro CTawa RaCTOTa Ar AOCTOBepHO B03paCTaeT.

CPe~A xopeHHorO HaceneHaR npaPOCT CBewX cjylaeB Ar 3Ha'lWTeJLLHO

B l e, 'eM B cpeAHzx uNapoTax. PacnPOCTpaHeHHOCTL perBmaTUMm .cpe~z

Ro~peHHUX KHTeneR CTaTWCTr'eCKN Bssme, qeM B Apyrzx perioHax CTpa-

Hh4 (4,6% cpeuA M ayvKH, 5% cpeaa XeHIuH). ReTDopMZpytOUMM apTPO3OM

cTpamaeT 38% Myz'HH a 23% seHmaH. SHangTenMHoe M8CTO B naTOAorww

.,ylfRopeHHX EHTeCALHHU CeBepa 3aHHMa1T aHeMaZ - IO,4% H ;Kene3o-

.A4Rud nTHIe COCTOnHaR - 35,5%.

* hloxa3aHo, 'ITO npa OTCYTCTBZZ y KopeHHUY IZTenet qyROTIH. Ta-

i dx pacnpocTpaHeHHIlX cpenZ npzanuioro Z eBponelcKoro HacenieHaR
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, W TOPOB pmoIa xax Ar, aTeporeHubl cneRTp AMn=.OB B RPOBZ Z T.A..,
CT6HO1{paP HanpmHa!B V HEX BCTpeqaeTCH OIHHaROBO RaCTO SaM Z

-: B HOBOCEO5pCROR HonyAM1 z, a pydIonue Z3SeHeHZR ~MoxapAm Ha 3Kr -

*B 1,5 pasa 'ane, sucoxa "aMToTa rznepTpoWB mzoxapua.
YCTaHOBReHO, YTO aXRTOPOM pacxa B Aa.HHOM cjIyqae RBAZeTC

EZ36HTOX B paixoHe UITaHxs XopeHHHX aNTeJieM VXoTxz IIPVX o&era-3,
ROTOpue oXa3HBaDT TORCzqecKK2 a WeRT Ha MzOxapA.

OuipeRejemi COCTaB Z cOOTHOlneHMefI( pa3JIX'UWX CeM9f1CTB B JuH-
.nzax MeMdpaH DPBTPOIMTOB KPOBZ y TyHVpOBHX H IrpzdpeaHmX zwejieli
'*yxOTKz, Emu=unc pa3saJxHu nzMeBOk pag1OH.
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0(3op ag)O6JIBm payWaUIOHHoi1 de 30naCHocTZ

HaceneHMR Ila TeppNTOP14 flxyTcoRl-Caxa CCP

16eodxowMo xqeTXO H OAR03HaqHO 1Pe.ltOTSBJIATb, qTO OOHOBHOo

BRAWJ B ,103y, ndJxyqaeeMYD qeAOBeK(A OT TeXHO6rHHeIx ECTOtDH{M1OB

gpaJnaIUg, BHOCaT Me.guLHB. AOtJW TOJInBO oiopa3onOro dyaoporpa-

.TmeClKOrO odcJn.UBaHlI B roli cOcTaBDJIeT 2/3 rOAOBOi jzyqeBoRl

Hargy3SEI HO qenoBeya. UIpo6jieMa AeO2T Ha nOBepXHOCTH - noroa0oD-ioe

OCUcTe0taTsIqe ie U;HuliflYAzTeJIhHoe oOnywjqeHIje Bcero HaC93Ie8HH Ha

* Tjq.:ZlIIlIi Iocj"e-,m;l.'x .1eCFTMJIeTN2, XOTE 15 B COOTBeTOTBVI C HOAa-

:1:! a.Ma,31Xa1IOIII:'!': d53011aCHOCTI1, N JTleCS!TTII aOEOWlIOHIIfI rIleAOB .t1l'IBUrX

'r:; '::i i eOCTOcTBei1E:A oirj;e pagl aU,,IL.

I. lIz poju.iie ucToqluz:i:al il3WiH.

I.I. ECTOMTBe'lHE" :-E r:) AtB -r3AyqeEUz.

OC!rsaiBaq Te,-!iUTOp,1.q re oriLdA'KI4 X3paKTepH3yeTCa HMM3KPAM

(.i 2; tKx T/q) 3HaqeHT.!sE ecTBCTBeHHorO CJOH9 ramBa-u3.ywqeHuR.

..O B OTJIOAbH~rX DaioHax, HB fLO~aIX B1x0.UB Ha IHeBBHY1O uoBepx-

-Ob nopo, .anEerq xpucTaonjwecxoro q)YH=AdeHTa H M3BepIeeHHHX

Y1:.cJI] fnOpOAt, OCTeCTBOH?.H1i (&OH raTta-II3XrjGHBq paBeH 30-60 mH P/! ocTurafl 3HaqeHBiii 8U-ICA I do6nee MKH P/q Ha AOOTaToqH0 O duliUX

2-JIDOUa3=, COCT33BnM5I1HX B CyMALe TUC$qNU FBa.paTHUx EHzar1eTpOB

iJ;;Ii~q I1;/T!, Olelelrl: .,YiCTB--ih.1CEM'i.f rD3Ei!OHNf, 13rGCToq~ia315R y;;

J 199i rojy .1'!3TO c':cTaaE1191lh.1ie F3G)TY eCTeOTBeHHoro gOiHa

:-aciwin6a 1i:26ULCW. CTO:IIJCTb podoT 70 T.51., Burawuieo Hla 20T.;Y.

B l'JJ,2r. HecOO~;;,DslDv sa}T aBe,)UIITb.

1.2. 4,'XOIS :lOB3,.HOCTb 9arD3FTI1BHYiX pyA.

j A:ieT;1 :tnelic:ii,; &:~~Ia.i::., .~yga.1ai BnioAeoTio 60nee - 5 Tili C.

,-3il,;3tIIT;;teC;;i; a;';t ~-::;,.3 lIGIX ll8a IOBOI)XHOCT:'.I - 60-1100 ilU Tl!C.
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D T&I ctiIjCwo nociiwiuo COTeH aHmJaAii DI pyAOIpoABaleHxfl c vHTeH-

CHI IOCTtD OT 2U10-500 AO I500 im1 P/q. B OOHOBHCfA .3TO IOX8A6HUG

ods RTI, HO 11A613TOR nAOU8A^HRN AO UePBEX I(HJhieTpOB. D 1POTM6H-

UiSa eCecTE XUitMAtATPOB B TeXTOHitHecynx 3oHax D [JIaCTaX oca-

nOY4Ui nopo0. PaMOaBXTMBHOCTL.CBR3aHa He TOJILBO C pyAmH COdCT-

OHeO ypaHa R TOplJ,HO SaqacTyIO c`OnpOBOHHaeT pegUo3eMeALHHy,

pec ime1TaxLHyD, 8IIISTETOBYD z ApyrIe THNM MMHepaJM3aS1M. B ix~dam

jny he CJe'eAYT yqmItBaTlB He TOALRO panmoaXTDBHOOTL, HO -M BfUXoA

Ha TQB8PXHOCTL YpaH8 - xersO MarpmpyY,1ero H BHOORO ToxoqHoro.:

ReOOtSXOlZtM O UOQq8.1eIHjTL, qTO,. XOTZ MU paOno~araem mH@ogaMftg o

Aec~onOnoDeHDB I Xapa(TegCOTPRBX 9TRX odbLenToB, 0 TOMR 3peHBR

3 cIiOrmz Boupoc no ESyYqeH (B XOHX(t3THNX Ot~aqX - puM NB peiXe

HeT, a3Bepb cTapaeTCH odO2TN OTODOHOR, pema, B BepxoBBnx xoropog

ypaHOBO9 pY3AOtPOQnAHe, MoUST H8SMBaTLCR O2yn-Kioein).

1.3. PaAOH.

-CoriacHo ogeice HayqHoro tMMNTOTa no .1IefiCTB15o aTtadHOii paia-

win OGHt paAtoH Ms8T8 co C00BO12UI AOIqeBHIfIIH UPOMRTarma j,3A.4oaI(THlB-

Horo pacna~aa OTBeTCTBeHOH Upng.teeHo 3a 3/4 rooB.ooti mguszzyajsLog

j3(*KTNBHOv. A03U OdJ*yqeHH~, niyqaeMno ftaceieHiolMO OT 3eMAHX MC-

T pa~tjLUaiu. B pecniy An1He1iOfnle1iTpaWH paOHa B !Tudeuwrn*1u

Mlole Ile .fpOBOJAfl4CB.

.Pe3YJILTaThi uI~ePSHui BNHUOeHHIux B.n.3apeqHufl A±ailuloro

f~igiia B I99I rOK B TMANX U 00113 1AHO-OUTOBLIC R0,0e11HHllH 10o(a-

i3ai4i 3!Ia14e.Hllq IIpehW'u0UMXie AorIy0TlfU0o Ha aOPRAOX M Bnuue. il;pSTH-

I qcF;:, Ha cero~ia-mutuiui IeHb STO eWHCTBeiHaR HHctOv4w81 no pagoHy.

lisodjie^.a 38i'.m'qaeTOc B OTCYTCTBnUH OTJO8OTBeHHe{a arlapaTyI)U

(BLiRyCl IIYBCTBi1TO.71HUX II9H6OpOB nJMaHpl9yeTCA B 19,92 roliy, CTO'.-

:100S U-lU T.n. i7CiOO6Xo4utt 5-1 nidOpOa).
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I.4. CTp.;;TeAbHue rA8T6M8a.iW.

liIIcIyoe np9.MeHBHSe CTPOUTeaBHogi M}IJCTPUHOi B kMOR-HiRYTHM

le6HtA rpallllToB BODORTHO Ylte UPMBeAIO X rajnqMM A-JlaECx U i9OIBOiCT-

BeHiI4r. nIcteueOHu c BUCO1(MiW YPOzBIMIR pB~axaaT15BHOCTH. 14 X6T£1 B

nocne~m~ e roAL; AHor~e UePrOplttATRA CTpOtMaBTepHBaOB, no xpafiHem

i;l9x9 B Ue8Tpa8bHOIH SHYTUMr, apoBoAfT paiWaIworleo-rsromielfeoc1YB

oIIeHRy axa CNJIM, TaX u roToBofR npoE.yUmm, npodneMa TpedyeT

;a9pWRnaltHOro 98mIeHUf - 003JAHZA B pBCUY6dJIBOe ORCfasmI3EpOBaHHOf

j.6opaSTOPR..

2. rJioasBHm.e BHmua8J P8ANO8XT2BHOOTR.

B iwime 50-X Hatiere 60-X rozoB He Boel TePPETOPES HRyTIRS

I0tPz PItSAeTpHYLeCoKX UODOR9X R- ypSH reO4ju3vmzaMR #BEOI9OBSJMOT

SaHcOv8Iu HaBeeHHIol pasIommTNBnooTn. oodeHmo BH OcOK 3HaHemRf,

upeBumamue I000 MR P/vl ycTa aBTmBaJMNBJ B oeBegpHx pafloHax

DBAOJT aodepextw. Weim MecTo nUAoUIABe sargfm3HmEN odmNiHpx

!TeOPPTopE2. B. doaJiSetmwe roni k AO HSOToAfero BgeMeHD CblelmaiHE-

HO aTDM BOnpOOoM OpraRSMIX9L pGogy~dmRN He samwAeiOL. 1 xoTx

*| OoEt a pSA~UO8ETIBNOOTS O6YOflMBlB8ZaOB NOPOTNCOM g paj 0o-

HyxiJWIMN, Omeu sargEtHeRooTZ OeBBpMHW 05C0T6NU CTg0EI=NM

- 90 N U93eNM - I37 B R8oTORIUSS BpeMq He MSy'eRa.

3. Temoreimoe sarpasZeHuO TePpNTOpDZ PgaoAKEYRJz8MM.

3.I. Aoduqa p9aloaxTEBNRX MNHep8JIOB.

B icome 40-x Ha'axe 50-x roAoB UPOBOA31ICL pa3BeBOUHe B

oxormLaTatioHHme padOTH Ha psvaIBRTVBHUO oJneMGHTli B DMHOfl RHYTHM

(BacJIeBesa) MOH81UTa MS3 pOOoinoe B B McMORtt PaRoHe (CyryHcoxmg
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pa83BOApaBOH JIABLOTPO$) Y9PHOBEIX PVy.

IIPeGMPHRTHKR OWUM 3nMnBBM~poBaHd: nepBoe 38 HeHa0W6HooTBD,

BToe N3-3a 0e8HOOTH pyA. T8M He M sH98 aa 3TZX o0evRTax Upone-

| HO BICXTIBHO9 BNSeaTeALCTBO B He~pa:. Ha BaoHJILeBxo Z cegqaO

LMfITCR OTBazI .!WoaITUBHoro odoVateiHHoro npclpeABxoil MaTepiana,

CyrymiHcii pa3BegpatioH OcdOAeOBBH B 199I rozy, nocEoAbxIy su3uanala

TIe)ory H8CeAeHEF B03dOMIMHOCTB CHOC3 OTBanOB roqHux BJpadoToX

i OMI0,fIUcfl1A CHJ1jHOB Ha-a8aTO YnaXaH - 'THCTan.

3.2. reonoro-pa3faeAoqlH9e PadOTS He ypaH.

B ge3yALTaTe apoBes.DaHm B T9eqHue 25 A8T reojiorOpa3Be9AO-

Hux gpadOT B kLWoi4 5IXyTHH nepeA HIMZ BOTaia npodAema paIHoaRTHB-

HUX (,DY=HS) OTB83OB, COI0PBOZAOHWX THRO8jiu rOpHHe BupadoTEM.

OpramsalalmR ITnPCBO)UB1mA aTH pa'doTN JMI(BAHzPOBBHa, ee Uoce6TE

nB OlpeoHaHu ;yrkM BeAcMCTBaM. ;1 eo0M BOUpOCH JURBRBHJIPIN POAHOaTEB-

Horo 3arHaSH8HER B flOOceJaX TexHHqs8OCH H paUHTZqeoX cegqac

pewaNTOA, TO a.pOcnAeMa OTBaJIOB TP6OYeT oep~esHoro noAvo.ia. PeaiE-

HUV aRoflepTavi D L1pOeXTaHTOM a.POscTaBJAReTcO BhYlrpOMTexHoJorxm

^muHaTCte3Heproupaa, OCTB8TCO OUp8J8JIHTE XTO 3aXa3q'K.

3.3. Aodaqa 30JIOT'a I OzoBa.

UPH USBABSOHiH aOAOTa H OIOBB Z3 POCCnUHWX Mc8ToPoIHRBRi

flDDHCXOIWT H3BAeqWHBe U odoraiBgHH8 TKe8AMux MMHHpanoB, B TOM qHoce

m pa.awoal(TMBHNX. OAOBRHui4 KOHIXBHTg8T .AoCTmrarT B OT.IenbHHx

cJIyanix gaaIOBRTHBHOCTH AD 2000-3000 MX P/r, (IRoHTegHIep), npN

* aji;3eqewlln 30AOT8 de3 ama8ArgMa1Wn - fmarHuiTHBA q)aisissi uunuxa.

70000-ILU0OO mP/q (aojydoqia).

Ila ?iyAape C ael8Bsx AnT BRc[nya~TSLMH pa8ROaXTUBHUi! nexDnaseDen

HSZi MI:Ii8paA IYJWPIIT YXO;WT B OTBaHI.
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3.4. Uo96^liu-o f-I.;pie autepgwe BS99BU.

C I974 no 1987 roA Ha Te99ITOpUH pefCudxixHKM aPOBOABHO I2

flnOeHLX. B3pUBOB: B lAnHMHHCIll gatlolle - 9 z no ojHuny B

CXO.I, B-13mintlccm.a N Kodztociw paioHax. ABa E3 HEX ConpoadB.a7inoC

BudpocaME paROHyH3IAnOB: dAUh3isouoBepxHocTHEli C geALio CT9OBTaJIb-

JCTBa A946U XBOCToXpaH1uiS a B 2-5 XiM OT N.Y AHqHUfll H a Gaaurlw

np9 rndyHlHHcw cogo1mmueCom 3oHop0oBaHmE B 39 XM OT n.AfxajA. B

odoix cmtyaax HeO6XoATHU peeyJIbTnBaixoHHue PaOOTUI, B nociemeHm-

HeOdXOA wOOTb 3POOn9ASTT OJE8A DaBWaRXTKBHoro odaxsa.

Ha OOT8JnBHEX OS6eHTdX BSPRBOB upobeOTM AeTabHWe pBWcavoMT-

pweoEnae HadA=OHuqR Ha EeOTXEO TOMOO9TH O. tiuwD odecineseH~i

FOHT9Ou$ 3a PaelaBBoEHot1 odcTaHoBxOia BO BpGM9Hn. 0vra~soaam

mbHNTOppirOBHa HaSJDlA9HER.

. B patOHOX upOBSP.OHzA RASpHIX BSPUBOB UPOBGOTI Meegyo-reHe-

Tmq80UOO OdOJLAOB8HID HaceJl8Ees.

- 4. PagwogHroHHoC-ouaoRN9 TesxoJIOrns N NOTOqHHEM

NOH8N3N738X UJZ~yqeE=D

Ta l COOTO0D Ha PI.07.199Ir. I98 uqeJup9ATz# ma 405 odsex-

Tax m01}0utEym'3083 StOTOTqERXB voEMsNiaDgy X maeyeHmtR, B TOM

ciOAm 2503 89OTOniHUX. 3A9ec m9poXM OrneXTP npom&em roorOpTex-

HaASOPS N roCoaHHaAsopa. Cpejm Boero pasHoOdpa3aM MCTOtMHEOB

ai AeJ9gnxTOA PHT3IHn ("aSTCxH9 odaTapeE") I'1AgOM8Ta, odsonestsanw

padOTY aBTO0WTR'qecEWX MeT0OOTaHW lU N MaHtOB. 3TN aPipdop UMOMT

3ap=Ray AO I00.000 KR, paSdPooaSH no nodepexio oxeaHa , B AeALTa

PeKua OOTPOBHX,- NX XEO31HqOTBO EOqZnBCeTCfR rAHOrnMU AOCeTAMZM.

BnepeAm nepeA HaMN 'UazJax aepreTuxa" MEHaTnPixHepronpa¶a

CO CBO0IAH caMoperyn1py8M'ldZ He odoMMyxNaeMlIAN STttAHMHAN T9.VAO-
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WaneBTPGqeC Nu oTBMMaJAd (HC ATI8 "EneHa"). Yze Ha oTagmv upopa-

dOTFM TexHVlqecIoro saBaHIiR HyxHa RBSV I=pOBaHH933 BeaaBzowqaA

amOnepT3sa, nOCexoa.Ky caMM TeXHIqecXMNI 3aAsHum oroBapmBaeTCH,

:qTd nocT7WyeHme ngzR HogmaSJIHo aRcnnyaTaiw; gaAMOSETIBHbiX apo-

;. LyTOB B oDXavaDY BoAY, rnyHTOBBe BO=I Z B B03Ayrli3yD cOe96l

IAOJjHU COOTB9TOTBOB8Tb TpeDoBaHfMm HPB 76/87.

5. llooTyRZeHMe PaOMoHyEJIl(OB C apOMYITEAS MTaHRE.

YtmTUHaB blacmTCUH U DmHoroxaHaABHOcTB 1QC0TYU!SfHB B P9OUY-

Jrl(y Upo0A0BOALCTTBOR, mUpo1oro yxiaOTM qacTHE xaRoMepqgeoEX OTpyX-

TIP, odoOTPaerTafT upo6Jema ROHTgn 3a gaaZpaOBTHBHEOCTLMD UPOJXTOB

riTaHiui. PemeB)e npo06aMJ B PaoUpocTpaHe8HM 6MTOBKX EH.IUTO-

POh ZJyq9HEA I A03MO3eTpOB opejs H8o0ABHER.

CylecTByeT eCle pgR nPOeM EaR, HaugiMep, HecaaXi4oHmpoBaH-

HOo 13OOTyuJneHRy gspR3HeHHMX MX T egSaOB, WTO CTaBMT BOapOCOCOHa-

mseox cOspeMeHHoli aflaapaTy9P0 COOTB8TOTBYUIWX cMZy peonuydlIE;,

T,; HIOPTHO#t MIRA 91W1i TaMOIHZ.

CegpeSHOf flp0dJIzeAOD B onzzaeB M d6YIed flpAeCTa8BAReTCq Pa-

A uIesie BoupoCe SaXOpOHeHog PBABOUBITOBHUX OTXOAOB lP893PERTH2.

paC8nyO fUJ(, MOTOPOe UpON3BOARAOC6 JtO HaCTORMerO BpHemeH B r.Xa-

, dagcbicse.

HawqaAmm ItIOnHEUMB p8AJU8a1IOHHE0
I dSOUBCHOoCTU &,yTCIor ompyraI /

rocroPT8xHaA30opa PC;CCP WAHOB
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ac OX. N1 10/17-08 aT ~ 07.92

K G k. N T~yCKOI& MmoneKuum

rocaToMHaAGopa PoCCUM

UeAeBoe Ha3uaheH' e n MOCTOnOAosemne
..npxx noAsenHux %AePmUx BOp inOs

. .PHa TePPUTOPUM PeCoUg6SASc CaXa (SLKVTaS)

.;0ac py~em! PnAOTUHIJ ;xasc~oxPaHRAX~a (3aKa3MXK MMH'4BeTneT)
I- OiSecKT tpUcaAA", coaSAue 1974 rOAa, MRpRUxCKWA paioH

n.YAa-qtuak 2.5 KM;

;.AShUHHOe cekcnnIeccoe 3oHAMposamme (3aKa3'aux MtaHreo)
:- ropR3or-4", 197.i, EVaYacKaaa paNiol n.KYC3o0p 50 KU,

-kpaTOH-4, 137S, X'oSaztcKuju paMoo, C.ApUKnaX 13 KM,
k.p&TroH-3Zlj 197B, INPHnuICMMA paMoH, nfl.AiXaA 9 KM,

* 'Kn,6epAUT-4- 1979, AmpxHenamAmicKsm paisom. TC o69J 2B K;
.. TbHcM9MsayLms npITOKOD HeSTn U raga (lSKa3MKX rtiUreo)
- OKa", 1976, MYpHYHcxmK paikon, o.Taac- psux 38 cit,
- BnYa", 1978, M.APHHCIYMM paoHx, O.caac-Wpnx 26 KM,
- "Wexcua, 1979, J.IpHxUCKx* palOU, cTaao-Wpa3 7,2 Km,
- 1ieaa-1, 11982, fmnpHumcKnia pauoH, c.Taac-Xpsx 31.5 xn,
- hesa-L., li 38, 4'MpMUmCK;Ija pa0oM, C. aac-;sp, 4i0.5 ui,
'' s- , 3i51,C :. pM LaKSAA pas4 c..aac-Lpax 42,3 zn;

.. .aAaums noAaewoA eMKoczr AAR XpallaHWa Mae4M I3ala'IAuX 2u-
*reo)

c.- Ka. .3. 13,i, kpauncuiia panon, a.Iaac-hlpsx 41.4 Km.

i fjnL-danna.4ai: A. ikpuCSaA" - 6AuanOa8PXMOGTHXw BOVUS Ha
rAY6MHe 98 n C "npoeUKThWI S*USPOCOM )a.A4o-

-. i .FdTGHM-3~ - COfp--P32DA 4CJL asaPzsaRn OBJ.:-
eC-CA tAu fjQadFpXjaOTb PaAAMOXKAMAOB C 2Y CT
C4n npoAVoT paacnaAa aQeP$oro qaPAAa
..MICCTbDO '0 XUACTO ) I
... KC61&' a 'Hiua-2" - nAOMaAHoe Qa-paP3Me-

AY2 PaAdMJiXdAhiAaziA npu -2xAoACr0FU4UCF.Mdx Ai;-
s.aiiax GT z.axrals raaa.
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O COCTOIl1 3PABOOMPIUEIa PECHYEBM
- I CAX;A (aTIIl)

|I ttAcHKCTp 3.A. .EropoB

3:;CTpetAJaLHOCTI, TOR WM MHOR 30HEI 3aBHCKT OT MHOrHX

daimTOpOB npxpoAuoJ cpeiu H rlpemAe Bcero OT -IUBMaT~meciUIX

YC4lOBA. B 3TOM OTHOmeHH MeNKmc-reorpamrecRme 30HE liqyTHH

.'q1B3MJUTCH Tflmx'HLUm iipmiepom npmpoAHoR axc1rpe~kJALHOt 30HU.

(YPOBOCTL KnwMaTa fI(YTKX OnpeAeJI~eTCH B OCHOiHOM HeounaftHo

iduIrTeAHoft m xteCTICoo 311NON C oeeHb HR31ojMu TeMnepaTypamm,

I:Og OTIUIM XOJOAHHM XeTOM, pe3KMM HapymeHHMM OOHqHoNt DOTO-

uepEoanIHocTHx, pe~tr.uw nepenariam aTMOC0epHOrO ixaggeHiI,

TeAlnepaTyps, CRHASBMMH H aCTWMZ BeTpaMA, MarHHTHHM Bo3ayme-

UIIJ:.1H, U11Tb'HHOWmwi u oAnoopam3em xaHma4r7t, deAHOCTEM

canopu H (ayHH H HeRtOTOpUMM ApyrMM wtRTopaMH.

COBeptueHHO eCTeCTBeHHo, T}o 9xcTpeMaxBHOcTB MeAKiO-

reorpaqipateczxo 30H IWyTHH MOxeT mTL adyoncjoBneHa He TOJILRO

umJiUaTIrCCI).fjl, HO H Cmoxzmxqecmwxi Z ditoTxqecIGl tItTopammf.

i aTotjy ciieaDeT AodaBHTb H BO3MOzaHoe HedaJaronplHTHoe

nosAeficTnxe Ha npxduBmero K3 yMepeHHux mIPOT qenoBeKa po.a

CoiwtaluHUX aRTOpOli, TalX, FAltR TeppliTOpaALbHaA oTaAmeHHOCTL

OT I4KB~mHuX pOJIJbMX MeCT, OT CeMH H 6AH31RHX, OT tteHTPOB

npo.1neHHocTK N 1W'ALrypu, CAOXlHOCTL TpaHrcnOpTHMX cooduiemnf,

oco67HHOCTH IMTaHRN, Tpy.Ea H OTmXa H T.A.

.B3Hb B CYPOBOV YCJOBHXU R{RyTKH COnpOBtou'aeTCR yBemlqe-

imeM V7yHKLzoHanbHmx Harpy30K Ha OpraHUaM, CO3AaBaH TeU

CaHMU;, 60JdlEmO pZCK HapymeHxq wm yTpaTH 3.OpOBLR.

i KPKTepJM 3,X0p3BEA Hacezenzz OTpamaMT CTeneHI era

cO! bHO-.coajwrtqeoitN A=TRPOBaHHOCTH H ROMUeRCy RAIA~aTO-
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reorpafumIecRmx, C0uiaubHEIx, 6UTOBHX N npOK3BORcTneHHHx

(ai;Top<R 't'JaAHero CeBepa. CTenetL 21(CTpeMaJzbiiocTII Sxytci:oro

perxoHa CTPaHU cfpeAeiaweTcsI oa3Mepa'qta TOR 6mocotiganILHOi

LnaTU, OTopa0 noTpedyeTcq A.nfL AOCTHieHmm aAanTHPoBaHHOcTH

flOI7PJJiSIAi B MTEti 3oHe.

B HacTomigee BpetIH BnnHe' oqeBxaxHo, YTO CTpaTermui Z4

TaKTII;a 3g.aBooXpaHe6H11J li COOTBeTCTBylImero p23B'TEHi MejulniLl-

CR0i1 HayimI *OJDtKH'i B lOJIHOM o6dbeMe YwItGTHBaTB cBoeodpa3lle

uIuwaTo-reorpaqr,4eci{Mx ocodem=ocrTeiR HIyTMI. Pa3BBITHe

Dpy0l33O.=TeJllHux CiJi ilyTCRYOI peciiydjmxm corlpoBozzaeTcJI

OuCTpw7M npHPOCTOM npNemmmero HaceneHHR B caMux UICHOIXlOpTHUEX

paiIoHaWx i11yTH1I, a fODTOtjy yjpoBeliI ero 3AOpOuLR BIUcrynaeT

J1BI( 0?tflll 113 Al lTTpyWXi OaKTOpOB pOCTa ripom3BOAHTe6jbHoCTH

TpJyLya.

; Ba'Hai pojnb 3 COXpaHiHmim, 3axperlvieHa{ ii noIH0LteHHoom

IIcUojIl3oBaHMNn TI)y.AOcnoC0o6HHX KOHTaHreHTOB npaHa~ne)KT

bMecTHUM opraHaM 3ApaBooxpameH~aa N CeBepHo$ Me=ELwHe.

HSPKHiM npHM~el0M B 3TOM OTHoweElfa MOfleT CJiWZTL TeiyoMeCTB

7;aSOB B3 CHCTeMe 3ApawooxpaHemlmI. Tax, no COCTORHNN I.I2.9I

roh0a, E CMCTerfy rrpaXT cI~ecoro 3.paBOOXpaHeHIfi 5IbTII Up16HJIO

552 Bpax~a, II56 cpeammx mAem~iHCKmix nepcoHaJaoB, a Bh6Wmo

754 Bpaqa m I762 mexoBexca H3 spejxHero Mernepconaiia.

Do 3TNiM upmWHarm no HRyTcI~ot PecnydmiRe Cama (ICYyTILV)

0of6,,aa tmieHHOCTF Bpaqeft AoCTaraeT 3894 Bpaxa N II467
cp.fgHero meunepcoHanla, T.e. HlPOIeHT yROhfmTeKTOBaHHOCT;I

aflparM! cHCTeMu 3,upaBooxpafeHlUI COCTaBA1HeT COOTBeTCTBeHHO

, 0;9% ji 84,5%.

I CJiexTeT OTMeTHTL., 'TO 3a InoOCJlaHme AeCJITxxeTHfi B

CTraHe C03AIanaCL wleHL KpHTa'IecKai cxTyat~1A B HlOArOTOBxe

RAiAPOB, N ocodeHHO B OaJdacTH 3Upa20XPaieHem. 3To
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OTra-EaeTcO N An Hameg pecnlypmNK. Od 3TOM CBHReTeALCTBYDT

TO, 'ITO Bpa'l C £ucmeZ llKmamuffmwiOHHO13 IaTerOpmell CUCTaJAgr

.flMUm b,'% OT oOduero xo~nMecTBa Bpaqeg, padoTaougx AeqeoHo-

ip TznalTH'ecrjx yipeXAeHriax pecuywiiKm, Bpa'n nepsoft

?~~~~ ZNxHO arevolim - 10,0%, BTOpON RaTeropim - 5,8g.

| X rM~N ano~aiN 78,9% Bpaqeg CzCTeMH 3ApaBOoxpa~eHHH He

nbiveor I N~amugm oNHe xaTeropio;

\ , B CBR3X C 3TWJ MU nnazpyem pa3padoTaTL nporpaqry

i oArOTOBiUI nepcoHana 3pfoxpaleHNS N npenozasBaTexet C

aeAbs) nQRuxepmaHmm Ha AOJMHOM ypOBNe Z ITOBUmeHH9 ero KB8aH-

. aiW B COOTBeTCTBKZ C TpedOBaHAMI HNaIOHaJALHUX

CTpaTerHA AocmzeeHmE 3AOpOBLE AMS Bcex. B 0TOM wane HkWTCMR

* pecnydJnma np0CHT B03 oiwa3aTL nOM0o1 B ROrUOTOBsKe pyRoaoB mfx

FaAPOB 3span oxpaHeHHH.

13 HacTomlee npemu B CeBepNUx odzacTTx cTpamH ne'edHaR

padora BeAeTcR de3 Uojuoro yqeTa cenepHofi cneim"N H

yC4OBHIqx CzaOOTexHx'qecxoro oCHaI!em8 MaXOMOilHUX Ae'le6Ho-

'-Unpd0aTH'lecmix Y'pexueHHi. H3yqeHxe HoanomrwecKoI UHHopamu

zIIt3y1:N TOro CBOeoipa3HOrO #CHa, Ha ROTOPOM BO3HZDT

3aadoeBaHxR, fOIua3HBaDT, WTO = rzraHTCnoro aScTpeNMAbHOrO

1p14poA)EHoro per2Hoa YI-TMH XapaRTepHU He TOJZLKO pa3He iOpNU

ICpHOrfaTOAOrJM, HFrURIHJ H nlapa3HT03H, doAne3HH cepgeYNO-

COcyMlCTOR, AerOlloNt, =, eBaapATeAbHoHi H HepBHoMt cHcTetiu,

HO Z DaTUazorn'Iecmie npoixeccu, CBR3"HHue C dtoxHmuXlecrumNI

OaICTOpamm. UlHpORo pacIpocTpaHeHU B. RRyTI rjMOfiTOpO3,

rHIIHOlm3a3U zJlesoxe*UMTHe COCTORHER, BCH nO1HOT~a

1ZHRi=eCEHX HPOM ZMAZ ROTOpEX B HaoTomqee Bpema esue MaAo

R3ylfeHa, He MoryT dUTL CBeAeHV ToAXo X Kap~eCy, CBzeNR'ec-

OW 3Ody H TaX HaausaeuuM nowspiMMM auemmW.
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He MeHmU)Ge 3HatWHHe HueIOT pa3uEmiHe OpMhl naTOXOMINT,

oCycjioBseHHue iameCm-eHHMM uicdaxaHco, m iHiwaHu ocodeHHo

aemclworo HacexeH1L~T (WonO- H IOJImrrIIOBIITaMIuHO3H, rznlonpo-

7enHoY, He~IoorueiFe 3HawIeHsa 3pa3.11qHUX JnMijoB, npeodnaiuaHie

!;OHCfynDRpOBaHHitx Upp.IWLCTOB B itmlueBOtM paugoiHe).

Ocodoe mecTo B HoaOIonmeCitok noiapaMe {IRyTIrn 3aHfLMaeT

FZppeBnal 1iaToaorill[ - BmiAoclexg mHleanOtMxeomT, pax mieBoga

H ,7ydepiynie3, HI.eiaitec1aR doesHb, cepAvja N rmuepTOHxieciaa

Oone3HL. B JIICYTHH cyUteCTByeT e.HHCTBeHHijlZ B hmpe nlpxpOAHug

o'qr HeY.3BeCTHoR 3TH0oorxHH BmJIaocxiE 3HateAoMueJMT, ROTOpUN

liPACgTawJmeT codo6i THeHnyDO BOCdnJTeAbHo-,AereHepaTKBHyM

O(Jwle3HIi HepBHOaI CHCTemu,BCTpemauiekCs BO MHOrHX ceJlbCIOXO-

..'tlACTBeHHUX paioH.3x IIiCYTHH. B1i3oicimft mHge3anommeJtIT nopamaeT

HiAM1H4TeWILHO TOALIO npeAcTaBMTexeR ceBepHi[x Hapot[OB -

.MYITOB, SBeHiOB.

lO MHeHmo MH)I'ZX yeHux B3 BepSOTHO OTHOCHTCJ It

Me.Z7eHHniM meifpOMHnbeIMMi. IIogodHue doze3HN, memme doilLmoe

BIlejiHee CXOACTBO C B3, dwm uIZPORO Pac0PioCTpaHeHN Ha

FLO JLOCTpOBe i.m (jlrroHmg, MapnaHCXRX OCTpOBaX Z Dro-3arka^Hoft

xlaCTM HOiBON l!BHeli, H3BeCTHue IIOA Ha3BaHNeM Kypy, EAC H

ILapxlNHOOHX317a C AeMeHLtme.

Y'lITUBaM HeimyneHHOCTL DT4OJIOrNl H rlaTOreHe3a 133,

OTCYTCTBHH cpeACToi cietlmoeCmOr, JIeleHim, lpoctMaTHHH H

MeToZoP. iadopaTopIlot AIarHoCTltzR, Ipo5yeTCI nIpoBeAeHHe

yray6AeHHwX Ha xal'eCTBeHHO HO3OM YPOBHe&H~aMeHTaJLHHX

nc.oCemoBaHHR no HEfCHeHmD inpxpofl~ Ba.

Pecnydnmia Cfxa (aRyTHR) npoCHT 3Fc.lepTHOz KOhMTeTOU

B03 nOmoqb COBPeMeHHUM OdOpy1oBaHmeM =U cCCneAoBaHZq
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upo,6zoeMU B3. Mu HorroTOBfLm cnpaBY zM B033 o uoimcitoM

amLtc3p'IOMmHeJITe.

k'acqpOOTpaHeHHOCTb HHreKMaOHHYX 3amooeBaHHli B flIyTAi

j- Ine ,u.;A.e , . i nemim noixasaTeieg ecTeCTBeHHoro

HS!MyHHTeTa, HO a 3 oojLmet mepe odycjioBjieHa cneLWaIHfN

(baRTOpawI (HejYvBLcTBOpRTeAbHOe COCToaHxe BOAOCHadXeHnmi Z

:qeCTBa nIHTLeBOjI BOA. Iame BOAOHnpOBOHaH BOAa no daICTe-

praJiLHuM RPHTepumi 3a niocnepHxe 5 neT dwma HeCTaHAapTHa

OT-I2,8 Ro I9,6$. 13 HaceneHHux nyHKTax, He hMiemwix, rAe

nCiDbjb3yeTCJI BOIa H3 OTI(pUTU1X BoAoemoD, BoQa no daKKoHTpoJM

He;cOOTBeTcTBOBana OTaHfapTy CT 52,4% Ao 40,4-.

Ha pzc. I no'a3aHa ypoBeH, SadojieBaeMOCT11 iuueqHOfI

HHseKgEeft, BlfIyCHUM reInaTHTOM H Tydepicyxe3OM. 3TH ZaHHHe

OBITvdTeJILCTBYDT HeWearonoxyqHoR 9m~ewionoru4ecxoR

cwi!;aWI B pecny6done. OCTPOTY aTOA npodAerll npoaRTIlecKoe

asooxpaiieHxe tj)xeT CHIvmaTL npoBe.reHmem RoMnneKca

npqbLXaKTmecKmx meponpxATH2 C EMpOMRA OX.BaTOM HaceieHmi

IntfYHmta1zet. Imaxr npaxnxiecim nocTynaUT mCrtyCCTBeHHye

CpeACTBa AnR nonumeHnm noxa3aTeaieet NMMyHHOrO romeocTasa

cebepnlH.
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* Bnee 60% maceOseHEJi Ht.&YTU cTpaAacT socnaARITefbHUM *6OXioQa-

UMMM lepl x JMIixBY6ZbHlW a.I*t.oP-nattzorupsepexaeS * I,5-2 pi
paata uwsemem y upouxpre ax. B-IS pas 'iat3 y Aoori l.q.; acox$Hfl

,40U y seSx ePOeO Uo4*cPnonecRR-oVncmaboNo~ euuccid eelw.avo-

zoii rxi ase.y xoporoUgaa3X. rKlpaff

3YfEIRU t'SOfymiUIate-XaO6 pas" ulapo-

AI1 KNOE1G4t uaoraremKoUiC e se a'si e 1aza pa8S U X" M In Oxon

ut~li!Ot9. t05etialaa TeU~SI,0NA I xpou30xaa1 nayoznqoimecul nspo-

1Acomu Ha o , I sups SI5ro tI3'OAOIa I I6tes selk e.

O xoVPeAeToUIRTuocT oprammfl.
Ha'0?h x,*ou e :cr Temo qinasmt , ASeor weemS nowa.3aX

a .fiixym (pxc.2)..8 c¢pyKYype odepsoCsb utace8 ef *fnelpsoe uO esoTo
3IRRIMU4Tt 6onesbz opratloB: cKTeaN xpOBOOdpanieNXA (B I980r .-
"!69,5 tK Im990r.-2 3 I,3 Ha IOO.OOO Hcexelum).COeJ8yeS OThOTKTb UT

iWfIp~tHOCb os MBC cpdij H8aceeSum BRyus COOTAUXZST 324,6 Ha
* 100.000 saebJteHiI, 1. .e. aaHruaeT 3-e mecTo no CHrI nocne
iIaT8KH (520,2) U 3CTOHMW (492,8).BTOpoe MeCTO B CTPYmType o6-
uqeA CmeptHocTH 6aHHMBDT HeCeaCTHme cnymaH,TpaBmw (I980-25I,7 U
B 1990-I66,3 Ha IOO.000 HeceJeHJR) ,TpeVle Uec6TO -AOxae4CTBefH4Oe

HOBoo6pt30BaHme (B I980-IOI,8 u B 1990r.-12I,9 Ha IOOOOO Hac.)
t4OTBepTOe M ecTo-4oAe3HH opraHoa u4x i 8 I980-93,5 a B

I990r.-4I,2 Ha 100.000 Hac. nToe MeCTO-dooe3HM OpraHOB nKOleBa-
pemis (1960-3I,3 H B 1990r-2 6 ,4 Ha IOO.000 Hac.). 0 COCTORHUH

3AOFPo3BbR AeseR B pecrgdxiKe Caxa (HKYTIR) o(pazaeT noca3aaemm

cMelrHOOT4 CpeeAH AeTcKOJ'O HaceneHHi (puc.2) .BucoKa&n AeTcKBa
Ci;'~I'IHCTb B OCHOBHOM AdycmoaueHa mHorPmAH COLzaJabHliAH cDaKTopaviz,

T VOBOpSS 0 tI'CTO M1S41VMHCXILYc rpo6iiemaX WapaBsoXpaHeHI4m.
= H CeP0;HA B pecl1y1"Ke tUiClO ND5t4u1oro q30Hja ATI AsITTe'¶

30i'7&4' .IT p(CT.F. 4ulCne-H0OCT ACTS!!., s p93YnAL e lNe on u

neccxear : gJ"fS (75,7) HtM evaueA-o~ nt3 Pn(eC.4ft.c~f

C-,,9-p~ofts90,2. Bcero s pmrrjO-lr4%3 pnnZsepTTO. Iefi8T , We-3o

z: ne";thcp.vinr3mn"or r-,),tsl Z9-_5Tt9

B C~pyKType UP1t4MH MUSAMIeHsOCKORt CMePTHOCTH I M8CTO 3amaIJOT
3 aa~oneB8tr lnepHHaTanbHOrO neptoSIwa (49%),npHtxem OTMemSaeTCA CTOU-

K~aql TeHeI~eHR K POCTy cmePTHOCTH OT AwmHHbX npuH. Ha 2 4ecTe

-Bpo~r~eIWue a omaiioiU H VpO^CTa - 23,6%. KaxiwM 2-N pe6eHoK

yMe UrAit B BO3paCTe 1.O I roIsa B IM9I roMy yMep OT 3aGOjeBaHmA

nepHH-TaaJnbHoro nepuou~a, KaicfIlb 4-ri OT BpOMARHHbX aHOMaJI4N H
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ypoA~CT7 pa3BHTHAJI HEa S-m mecre - DpomEeHHb1e 5oJe3HII OpraHoB

uAXwgH4R - .LŽ,1%, mepTHOCTb OT Wo50xeBaHWE opraHOB AwxaHmR KMeeT

,,CTORIVUY0 Tem~DeHtWD K CHi~eHVID.

.Pocr a BblCOKH ypOBeHb nep'AH&-lanbH3rP) IopaiceHMP. (KSazA4

24ft pe6eHOR).B oCHaoaoMO(5ycnOBxeH HediarononyqHuM cOcTCamHiem

3apOBb.- 6epeyeHHx Y. HY,3HO', 3a. eKTBHOCTblo heporfpHSATW
2
, no

MITeH&T-nbF.O
2

OXp&He rwoia:XHH3KOe .ameCTBC HeCAijqA6eHV-. 3E. tepemeu-

rioi'tb!e-rb!M p;cc',C:M AEE nKOa&, HeCEOeBpeM ehMiEiF A!2'1iOCTv.ii8 '

>Xh(~o. e10zaEJibH0r rlriOKC*.cwil-. a KC cTcyTcAir'.: er CIpuTC:TC;X:S.E <.

'Oij.ietLae'rcn p3CT CMepTHOQCTK Ae'EO E ne x.j-hHCk CepmcHe-

*.2z' (F'Z-II ,I~'S), *.1B tC3,DTemUC'I'ryeT G OH3MOM st@OBH~e reUie!1{3-

-Y. VFE2 .TYeCK0' r:zN:;4Z i ytOpeA HF. pOgOBCnoNlUO.CKeY.P., CTC('rCT-

bile 2 ST: ln& b;xaleE ! HeiOH e-ile,~X AeTeiA.ZeroAHO poVaeTc6F.

e C.CO-ee HeoHmieF1'r-.X ;:BOpCiae-.tibC(,XOTOpib.M He oKFa31bsaeercsF

:ie i4Uii3i~p0BaJHHEii flCiM3ll.

, crpyxType np awlH mfiaAeipeieC;AJX CMepTHOCrz a HeopwarjibHoM

i.epioge 1 MeCTO 3alY.EViE Bpoemibia wioDMEaiiv. z ypa^c',

mIec:o- renIe KTa3bf J3ru1r-.B,
9%, S mecro- p(;GAit,6 IWp..*r,--±7,S%.

, s HllecoEepwei*J- CB(:TCF.M Y.XpI)Wfi 3AOpOBbfi AeTCKOro HaceJieH4f

,hpeO11y6MKi' B OCHOBHO>M COiaMM& C HiM3Xi ypOBHeM paDB14THfi MTepmw

I a~i91O-TeXHmmeCxOg deas 3spaBoOxpaiHeemR B CenjbCKOR meCTitOCTII.

Taa maTepinaAbHO-TexFvKecRaxF dE3a .ueHTpanbHbIX peaPOHHa1X B Ollb-

|I~c -UHTe yfCTKOBbiX tfObHM4I B Ce~1bCKOP MeCTHOCTU OCTaCTCf

; Htp8b HeyAOBJneTuOpKTenlbHO9, H3 862 OfeKTOB 3ApaBOoxpaHeHHR

/ | 77,3t, (662 ofteKTa) rlj^ACTaBiJIMT ca5i0l KcnlleeO6eHHme 3AIaHm.

. CPGAw A0a4Rb -Iffa iKS aby gepeixll OM O2A -SOINUos

cOCeg esAne os 2.5 A.t 4 ouM. --M e7-IOu.u., o dwro

j a"az NeA 3esum toxwoo 24,5% _s MOqMGe yROWAS. 66%

! irowui o6wisoex ropmar ev uoasouaa a ioi -a o_

j lIMuassoo U.Z.oaadai.U3. Bosze 70% 69Mar 4. * SHOW AUNKARm-

'. WER a l4uypazuaoainlo 3Apascmm6Uo S! 53,8 IWIS.q.so.eoo

13a ScxMxem r10A - peacuydau e ecsCeaSBs omaxeab

pmpbabuocsm (pac.2). qo xaaeacS UpdAOUMOSbHCHO 335H

CeaSpRH, TO @u, OPMO CDASaMa C HO HeObRO C MKaao-6NozAruW.CIcO

apodxesoy4 so x =arm= coqwahHo-F3rna, eacm npodneuaa
I oXpaw MOPOBbA Cesep a.

boEa8naVOa fPOAOMTeSbHOCTH ceBepmH OTpaxem B pHC.3.

3a nocqzvu 30 as, NV OXMM MCtb -3M C"BNpM OMSMNUTWO

oascaefs oT Irazom n8 PO, Vr. 00060HO gR&OiC uao9ucRSH uapX ot

UUVIem,^ -AMO OKaro RNsuO -TOe Case
§3XM 'Aau^lO eofaqs~b VI TpODQI=llR,^0m 8eoos-
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, MO sblnlOMITb ARA OCyU.eCTxJSHJm nepexoAa K KIHTSHCHBNOMY THny Bocn-

pONSBOACTB& HaCOneHKP:
HIo. losuauime epem)eA UpoioXENTXabHOCTM
mmu WopAocTeRl Gespa.

2. CYaI5UES6MaLX DUCOXON PO1A3MOCTM.
3. Cimmiesm. N OsPMeexoR "eMpsCIN.
4.. Cuueime-euepnocYR * ?WAocuoco6mow B

so8pacYOiocodewm et sfaareommux fpnm
X * BWSO 2aepacre.

Asaorpatm'eeoam nesauyaxa recyAprona, U porunouabuSa AeSmr.psim
1'SCRBI noENsufa. paSlmoax npou3samN HaPOAMocTOR Gesepa, AsEma

jiIUOlMQtb Teb *TX uo6xom
'c Momiumexan nowai mmoroqmcxam NapoAam oam scser a*l

;WBS &A411 xtO"y, 29 yqwuo_ 6oxbfhaM Na 450 xeu6, 5D
opae6nwum aa6yJaaopxan x 28 fAfaam AU , mpSAamm m*Aawmcxam
O~pP!D ^a.,

M s o6iaaro 'ngcaa yqaCTKOMMu 6OabHML- OKOZO 6O% UOCTpOeIOX B ne-
pnoA 30;.b0 rObXmueDT. B falCTOReS BHpN HSHOC OT 40% Ao 10%b, ace
:TN ICeAyMqpWSNHR HaXOAXTCA? B upHCnocoxIoHMux a0MUfqHNX.

-MiIal4 3a65oaBBaMUOCk BapoCzoro HaceaeHun no o6pa&aeMocT Hma IOOO
gaCe~eHMR 38 199IPoA coc-asxae, 7I4,7. iO CTpyKType 88501.BaSMOCT?

bDMCOX YAPXbHNM npocCyAHux qaf6OieOa R, 6o03HI6uX SHCKNX opraHo0-
29,0, ocaomugl 5epeaMeocTU n pOAOB-I 8 ,9, 603eaMuR ZGXyAOMHO-KMSqH,

I4 TpaiKTa.,aa60oze nooeK u-naKo3 Sydos.UoKasaTexb usaAejmeCKOM

-- cxpnHOCiN 3 I990 MoAY. cocTamna 45,0%.
I{N.%*0OXP&SM= U pea STNKB SAOPOpbU NOpOMU Pecaywdixu Caxa
(flwyXR) s3amacwT os peHltMm uOVX K8apimaSbHWX npo6xsY:

- revuiKqeXue. npo6xma aAopombn,
- oxpama.soposba Marepa U pedemlca,

- yiaOulmSe llPOAO*tOJbHOCTN 33SH3 K CIUNOM, CMSpHOCTN,
- O*pyzaqan CpGAL u SAOposbe,

-awanw m ypdauJasaLu: acsmf eTmmocn u ncaxox6uoxorm-
!qecaIge,

I - ojoaormmcaus U CO4pazbW9m punTM K SAOPOBbS HPOpAO BHKYTUInI,
*- 4mbauozormssca. oCO@e6OctN opraNwsa Ce paM,
- t4peAOaeJAb n o epauma upOE sTuita,

- pOqUOUMbUoM UlTaMM N sAOpo~b cS pM,

Hapo6An USaMO N RpoXM oxPa SAOPOsbR,

- 3. 6ojieoaeocb mxomNcxemwix Napos BayTru,
- OC06eNoOCTM N aeHwe oU-pCenpocrpammu x-cUU eCKux
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-3a6eooimua y CesepmI,
- maSrKewmiaA a ue2nIemmoNNa naTosorw e. pakwax flEKyIm,

- cosepsKceuosazue cayi s paBooxpmemxf PeanydaE Cuxa (%WYtva),

OpVWMX3&afl cneXaXKa3poMsaaHoR meAsuireICK0o noaio" q pecaydaluxe,

- JAVroODKa KaApos msA.padosumem * cspame It 3apydezou,

- aEUGIK~sopoWan U~pu oprazsu sa4~oorpa~aNHRl
__ia peqenus 8SIX nPOTiae YApasoOxpaaHOII Kan seefXoAjO Aa.b1ell-

EVIe pPaUINtue MeAW McOA HAy" l * PeOy~dKe CuX& (R8ysNJ).

MeAtHoKan HayKa B pecay6aKxe upeAc-aaeoHa 4eAepaTasHo-BeAomcrseoiH
%iUa marnomo~wui Haymab noApasAeeeH"mm:
- HKYTCICXN 4uhxuaxou HIMO u 4ZTI93MORyabKOBOIOrU MocRoScKoro MactuyTa

Ty5ep"yXesa 13 PO.-
- MaiopaTopael M0pfW)4,yHICUNOHa bHNX RCCXASOUaHUR XHCTwyTya meAnpo6aOu Ce

aop .- O JAU Pt.
CeKTOpOM ueOlAlIMCKOR SKOSOFE MM CO PAH.
IIUUWMCKfM CevTopor HCMTYra Up0dAGe KUaO'CXem NapoAom Cesnepa
MH km raH.

Kpome Toro meAJgmIHCKma HayKa ffpAcTaasWHa HaqHMM nfffeH6ARMOV

,FFVo-xems6uHOro 4taKyAbToTa 511, paap&6&sIJIB&-qwH B OCHOBHOm npmKxaARe
Hay'!mae SOupOCt.

RD n3-3S MaAOMOaMOCTII MaiepuaAbHo-TxHlOlecItoR dasm, m oamsam oro
. 1Ie0 CRa6oro HayqHOrO nLoIeHllmama SYSX noAppaaA6xHNR noqApMKNseab
pamoupamnbe AonrocpoeM~i HBYuM. CBAS. C KpyMGM 148HPSaM CTSpHM

I( Oa pydaxou sTu UOApa3AOZSHNR Ne B COCTOM4. K STO NUBNOCb npHmKHOfl
Toro, UTO TePPHiOPun pectW6zuKa ARaRHo YRe cqZRs 6.. xazoN-am60
(IAMAN AAR pecllydxxaiHCzOrO sApasooXpamomus Cbpbh9ol HaymOA 6a&oR

.BAB APYIrx HiaAYMX USAMIWKCKNX EHCUYTYtON CIpaHS.
3?O 8kLCTaBNxSo pyKO3OACsSO PeCVW62NRU UgpX0b pUSHIS ipOaiejeHia

I''ecly(iatxN Cuxa (IXyTun) COSAamb Ha dase 9SHx no~paBa.mnaR Haquo-
l5RAbHlIR HCTHNyT SAeposbna H&pOVOD f t.. _

8 KaqeCTBe oCNOBX Haylx HanpassemA C ye"tom npMopm"SHoctu
INt peCey6axKaHcxoro, ApasooxpaHexx pooan KONCONA no opraHmsaa

4:W. ucmtfyTa npeliaraOS OlpW.AG.Z b CXOAYWUM HaymmO HazpasXeuan

(piwe.3):
J, 9;eornqecwxme upOdJeuu mSAKIAI-
2. 3xomorimecgax na~ezorms Ty°eVxe.a.

3.: Buogoros Buaxakctoro sgi.s4$aemmas;a.

4.- aieOEomuza PAo1)osbE m p erneoabHore spasoeXpamemN.
b.5 HapoABE ANmiuma mapOmOU Rq n.
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STATEMENT OF DR. SVEN EBBESON, INSTITUTE OF MARINE
SCIENCE, UNIVERSITY OF ALASKA FAIRBANKS, AND
CODIRECTOR, ALASKAN-SIBERIAN MEDICAL RESEARCH
PROGRAM
Dr. EBBESON. I'm the Co-Director of the Alaska-Siberia Medical

Research Program. And my counterpart in Russia is my neighbor
here, Academician Trufakin. And he will comment-

Senator MURKOWSKI. You are going to have to speak right into
the.microphones. I don't want anybody in the back row to be sleep-
ing back there.

Dr. EBBERSON. Concerns about alleged extensive pollution of ra-
dioactive 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, espe-
cially the. Minister of Health in Yakutia, Dr. Boris Yegerov. Within
Siberia are numerous regions with levels of radiation dangerous to
man and that within these.regions increases in certain cancers and

-malformation of newborn have been observed during the last 20
years. For example, in one contaminated region, deaths from can-
cer in children have increased 18 times in the last 10 years. As an
example of some of the available data that we are presenting to the
Committee, we have learned that certain rivers such as Yenisey
River contain such radioactive pollutants as plutonium, tritium, ce-
sium-137 below a certain reactor plant, and that fish in this river
contain such radionuclides as phosphorous-32, zinc-65, cesium-137,
and closest to the plant, just below the plant, sodium-24. Such con-
taminated fish have been found along the entire length of the 1,000
mile river. Contaminated fish are consumed by the local popu-
lation, apparently because they don't know it's contaminated.

As to such pollution entering the food chain in the Arctic Ocean
and the Bering Sea, we have no data nor are we in the position
to predict such pollution at this time. We have obtained some spe-
cific data about location of some radioactive sources and quantities
in a few regions of Siberia and data on the apparent correlation
with increased health problems. These details are part of the report
to this Committee. We must stress one, that we cannot say if we're
dealing with a cause and effect, and two, that the data must be re-
garded as preliminary only. We have very little information in rela-
tion to the enormity of the problem.

There is no doubt that the health officials in Siberia are con-
cerned 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 re-
search program in cooperation with the Russian Academy of Medi-
cal Science. A successful relationship has been enjoyed by the Alas-
ka-Siberia Medical Research Program since 1988, when it was ini-
tiated by Dr. O'Dowd and Dr. Ted Mala. The major foci of the pro-
gram have been the investigation of lifestyle and nutritional factors
and their impact on diabetes and heart disease in native popu-
lations in Siberia and Alaska; seasonal depression, alcohol, cold ad-
aptation. We have also some epidemiological and cancer studies un-
derway. The current program enlists expertise from elsewhere in
the United States.
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In view of the success of this program, 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 effects of additional
radiation burden. The capability to conduct baseline clinical assess-
ments and periodic medical surveillance of populations at risk as
well as assessment of food sources already exist within the pro-
gram, where we would hope that other agencies would also become
partners in our task.

Considering the similar potential threats of pollutants to both
the Siberian and Alaskan populations, it is clear that a collabo-
rative program would be most effective and should be built on the
foundation of the already existing Alaska-Siberian Medical Re-
search Program. The program should include one, defining the po-
tential hazards to the human population; two, clarifying which pop-
ulations are at risk; three, the generation of epidemiological base-
lines, using common methodologies; four, the generation strategies;
and five, the development of long-term surveillance of the human
populations.

Both the Academy of Medical Science and the Ministry of Health
in Yakutia have asked for our help in health-related research as
they do not have the resources to do this subject justice at this
time. We in Alaska are eager to help, provided we have the nec-
essary resources.

My counterpart to the left here is 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 research institutes similar to our NIH spread out
from the Urals to the Bering Sea. And he will provide a short syn-
opsis of the situation as he sees it. After that we'll be glad to an-
swer any questions you may have.

Thank you, Mr. Chairman.
Senator MuRKowsKI. Thank you very much, Dr. Ebbeson. I

might add that you concluded your remarks in seven minutes. So
I think the quality speaks for itself.

Our next panelist is Academician Valery Trufakin, Vice Presi-
dent of the Russian Academy of Medical Science and Chairman of
the Siberian Branch of the Russian Academy of Medical Science.
We welcome you as our Russian guest and look forward to your
input on the panel. Please proceed.

STATEMENT OF DR. VALERY TRUFAKIN, PRESIDENT, RUSSIAN
ACADEMY OF MEDICAL SCIENCE, SIBERIAN BRANCH, AND
CODIRECTOR, ALASKAN-SIBERIAN MEDICAL RESEARCH
PROGRAM
Dr. TRuFmuN (through interpreter). First of all, I would like to

thank Senator Murkowski for the invitation to come here and for
the opportunity to make a short presentation during this important
hearing. The Director of the Alaska-Siberian Scientific Medical Pro-
gram has got all necessary data about the present-day situation of
the radiation in Russia, and other members of the committee will
have an opportunity to study them.

In my short presentation I would like to comment upon some
facts. Evaluating the radioactive situation in Siberia, I should say



316

that it is quite normal and it is in their standards but alongside
the data that was-but at the same time the results of their sci-
entific research show that the radioactive pollution of air, water
and soil, fish and animals in some places in Siberia was quite sig-
nificant.

There are several reasons for that radioactive pollution. Thus, for
example, the first reason is the nature of gamma radiation due to
the open deposits of ancient crystals and radioactive minerals and
usage of radon and other natural construction materials. The sec-
ond reason is a global radioactive pollution because of the nuclear
weapons on Novaya Zemlya and in Semipalatinsk, in China, and
after the nuclear explosion in Chernobyl nuclear power station.

The third reason is technical radioactive pollution as a result of
-radioisotopes used in medicine, extraction of the radioactive mate-
rials, geological exploration in Noralt (ph), gold and tin extraction,
underground nuclear explosions in Yakutsk Republic, and during
the period of 1974 to 1987 12 underground nuclear explosions were
made on the territorial republic. The fourth and the last reason is
dangerous radioactive technology, like automatic meteorological
stations working on the basis of isotopes and some industrial enter-
prises in Novosibirsk, Krasnoyarsk, Tomsk.

The analysis indicating the rates of people's death was made in
some regions of Siberia. The people's deaths of cancer, thyroid toxi-
cosis, infant death are important indicators of the increasing eco-
logical pollution on the territory. I would like to give you several
examples.

Chukotka. Cancer takes the second place among the reasons of
the people's death on the territory of this region. In 1970 10.3 per-
cent of death were caused by cancer, and in 1988 the percentage
increased and it was 26.9 percent. Infant death, because of the can-
cer, is two times higher among the native population. Especially
high is the level of death because of lung cancer.

The City of Tomsk. The level of cancer was increased by 2.5
times from 1976. And scientific research made in space showed
that the highest level of oncological disease occur in their industrial
regions with the highest level of pollution.

In Magadan the level of their air pollution increased by 2.5 times
and their oncological diseases increased for the last 10 years. by
42.4 percent and death caused by the cancer increased by 73 per-
cent.

The Region of Altay. For the last 40 years the level of the
oncological diseases increased by five times and the level of their
lung cancer increased by 50 times. The people's death increased by
seven times and the infant death, because of the cancer, increased
by 18 times.

Thus although the analysis of the reasons of all diseases shows
the bad ecological situation, we can speak about the leading role
of the radiation as the main cause of the oncological diseases.

There are some other reasons, like significant pollution of air and
water, the change in the food, bacterial situation. That's why I
think it is very important to make a joint detailed scientific re-
search of the whole complex of the problems, including the influ-
ence of the radioactive situation in Siberia on the health of its pop-
ulation.. And it is better to do within the frames of the existing
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Alaska-Siberian Scientific Medical Program. It is important to do
because due to the breakdown of the former Soviet Union, the eco-
logical situation is changing now, and intensive development of the
industry and exploration of the Siberian deposits is taking place
right now. But it should be done with new technologies and new
scientific achievements, taking into consideration slow process of
nature's regeneration. And this bad ecological situation is the north
of my country could be spread over other northern countries.

It is necessary to make ecological, demographic and other maps
of the regions and it is necessary to have monitors for this pro-
gram, for the fulfillment of this program. It is necessary to study
the animals and fish in the regions that have high level of pollution
because usually the food products are made of fish and animals.
Now more and more joint ventures are being established in my
country and they deal with the geological exploration of the natural
deposits, so that's why it is necessary to know the situation in soil,
water. And it is very important to solve the problem of barring of
the radioactive tailings and to know about its influence on the soil.

I would like to add that this work has been started three years
ago but we need your help. And I think these problems are so im-
portant that they could be solved only by the joint efforts, by the
efforts of all countries. And thank you for your attention.

Senator MuRKowsKI. Thank you very much, Dr. Trufakin, and
we thank your interpreter, and I'm sure that your comments fell
on very receptive ears. Your figures were certainly startling and I
think told a story relative to the impact on the health of the areas
affected. And it's of grave concern. Thank you.

[The materials provided by Dr. Trufakin follows:]

67-444 0 - 93 - 11
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YEACTHKAM K0HMHPSM1
"PAIOAX40ARTMAR H 3TCOAIOWCKAH YrOSA MuA N AMM OT

IWIaOm =T=LHOCTI4 COCP B nOM PEIH0I3

Pa3Aezm odeono CO0Noc8 CoezmneRmwx WlaToB AMepzxa no noso-
I cAoXuOS axoJIoruSecXoII OdcTORHOBX u pme paRonosu ApRTZxZ u

noHiMax axTyaxbHooTz zaSR.o1 npodreMU, OCU!T8A dNi nezecoodPa3Mnd
npoiHOZtopupOaTZ yaOTHZXOB xOi4)epeHmzv HOmelt82 aemRe OOOTORHzR
H Upa2IN pazzoax~BE~oro sarpa3NesN ap simeoxux uope#, a MaRSe
ne~poexTI3 MeSp aBeObOTseeHHoro BsaagmoAefloh no peRen 3RO-
zorumeoxax upodzeM pervoma.

Ahaires noczezx naniwxx noanyexm a Apeft~yue2 Ocamu
CD-27 D B xoze peatca nesoRona "OTTO 1Mm=T", noaBuae:, WTO OpeO-
xie xoR0xeaTpam iteans-137 B Bozax apxTzs9czoro daccets COCTaB-

qwDT 3-13 ds/xBam, CTpOmimE-90 - 5-9 dR/XB.M. PaAzoaxTeuaoe sar

rp.l3K8iex apx.axaecxux mope! odycouBnemo 3 nepsyu oqepeAi ra nstaam-
mNai paemoazusaimim Bunaiezzmm v nepesocou O MOpOXMD TSem D
U0VUUOb U U0 VUU ' L AMEnR (COMaDzb) D OPMW
(An Ar). Mascamabue ypoBnz aarpxsxexa ie saeM-I3? BOA, nlooTy-
namwi Ba pezaeBo mope O MOCXM TGeUMeaa, Aooaraw 30 dx/xB.M,
WO B 6 paa npewnMaeT ypCeNb sarpnesDAew CeBepuot A iasKiz oT

rano6axammi -AseH. aznunme odpooaB hurau D a pmia va paao-
ax8TNaos uarpasweme apaimecxxx MoPeS UO=aep=TOA OSOAOTBOM

COOTaaa pe=oHy=AiloB B Moporot BOne a O6pooa.
Ho pe8ahTa&aM paoT poccntoxo-sopaeswxu rpymn sxonepToB

no npodjelmam pezjwoaximuHoro aarpxaHemun BapeaneBa a Riposoro uopel,
CO3SaHxOit B cmam a 0nenzwui nyd.ecauxmm o SaxOpaxeHux PIANO-
axTDiHux oTxojoB dxamzu CCCP a Tx MaPX, nOp8ezoma lncueza-
zcsamz npexcTaze mu asxoraume wiaue o 3xuaxuu odpoooB Anr E
z panga. Am outexx ypo9aeit paaoarrsHwo sarpuseeRAm Eapse-
Ba 8 IbpoZOVO MOpe!, B ?TM 'ac8e a psaabiase npe~nozaraeworo
3axopoHxe33f pa;oaxwnmux oTxoAos d0um CC, no~ro~ouaen o0-
MeacaTa poooxacxo-mopaezcxam axoneAzwD. B padoTe aTot asoneeuu
n~naEPYeSTO Y%9OTme npSeTCaBTeJli MAWATM.
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2.

lbpeeapwme~mne MaTepmami axoneWxn n=impyexoa npexCTaRUTh

H8 UP8AOTO aaCeeaH3M IOHAOHCKOR ROHBOMMI4 no AamIi37.

Homue ,mDe B ofoaHseHaE IC usioUatDC lOnOaRT 0a!,eXTD3o
oue01rs OR78aUZ c pa oaxTMBHhM 3arpf8HowMem ap miecicoro
dacceftna. 3 TOM 'HnOe C TOMM 39HSM TeuTm 1cOHOGepeHMM B
fhttp6emwoe.

B ienux cuemcm xnzuecxoro 3ar8R3HeSH R norpaRmmmx pulloRos
Poccam a CMA co3aaHa McYOTOpOHHmm Haymas nporpamma ERPFW, b

PARaX XMOTOpOA 83 B 3-4 roga I1OZOMSTCRo COMOeQTHWe ROeW=xCDMS
rz3pwzorsoeozze, rwApoxm1ecKxe m ri omoozorwveoxe mcCaAoBa-

HZA B '9ROTOXOM 2 BopIHrOBOm MopRX. >Axzua xx xcneWlmgt, a

TaKxc 3aMue peryMapmxa HaODBAsNat caqzdm moNz'opaxra PoCxOM-
rZApoSeTSa noxasusaaT, o nTi3S2 MOPA OTHOOsTCa X Oaeosum paltogaM

Mzpoioro oxeaaa, rAe OTCYTCTBYeT npaMoe BOSAeSIScBRe aNTponoriomx

zeTomxn~o3 3arpR3HeHUR. CwaMo BoapoemaS B noczeoms rogm xo-
3RorTBeHMaA AORTSALHOOTB B apxsIDaeosm pervoHe, a saxte AamnHait

aTmoctepm2 nepexoo, npmse.n X ysaflieHU3 KoiwouTpa8Um RexOTopHix
aarpsanWax BzeDcs B J SsoM paoao. 3To OTROoCTOR B nepSyD o'ie-

peAl x Oa Map T]MecRZM yrAeBo~opoJaM, a HIOT1oOT, - GstH(a)-

napes*. CojespaxEs ero COCTARST AO 54-185 Hr/a, npimem Hamdonib-
mme Komaextpaiwi 3sa omposa~m y deperos Azozz, o-Ba Ca.ZaJlpe-

Hm (CUA) Z B EepZiroaOM npOAmIe. 3TO MEIAMCTBO OdxapyxmBaaTca
TaRse B AOHHNX OTJIOZSHIRX M IDMBKXTOHH0X opraHlIsMax.

YcTasHaMeao TaKXe, wVo NOEMeSHpaIuZZ TIAZSX MGTaZXOB Haxo-
ARTOR ua CXOiOBom ypoaHe D He npeammam 8mexonixzx xr/a, coepxa-
Hve nomnxopzpoeaHmix 0dmiHaAOB He apenBomm I Hr/a. EBoTimeoane

EOtnOmHGHs v.xOTCKOrO a EepDxroaa Mope2 B pMoHe AmZCaa HaxoRSiCa
D dJWrOnOiymaoN OOoTOm8DD, Bo 9i xapaKsTepasylTCR axa nECYNe zn

owadosarpaueRauem . YuTimaA, oAHaRO, 9TO noJzp8e aBooMosem odza-
alDT HBZ9XOn OANOBOCCTaHOBDTeSjrHoA cnooodmooTsm, a TaRZ6 MAMesMA

R ycuiewaD axTponoremol xarpyaxn xa aqpTimsecw perzoH, MOxsO
oCRATM f OMnLH9 RUexzaTSANHHX axonorxqcpmx nocjmUxmTNni B a8Tx
MOplK.
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3.

B aeoR oaM FooRoa ONM xHpaflaS MepeoosaaI D oOTPYA-
nxeOTBe o CoejHeOHHM MTSTaHM D OdJMCTR M0oMTOPur oxeWXMIg

0peXH B ApWTU e xax Ha ZDYCTOPORKSHH OHOMeO, Tax v B padax uHoro-
cToPoHHerO OOTN0A0 eOTBa npmapMB u' czRQ roCYApcMt 3 UTO?0OTE,
no "llporpamme apxTwuecxoro MoHVropzHra n ouexmca (AM).

l immet onenxe, aaam xox~epsHeuna mrza 5a aMANO neSPSM
waroM s RaZamBaHmau mnpoxoro lpax'imecicKoro AyeTopoHmero COTNA-
HBveCTBa Basof axTyazE xol cispe.

floamynysa cny' aem, xo'q nlOXGTS y'acTHm xosNepoexn yonem-
RON n nflxoAOTOpROR P860TH.

C YWOlHUSMM, ''

ilOCOj PooaD B Mi

TOTAL P.e4
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-Odsog Igo-0la9 paxaimaoHHoft d83onaCHOCTU
H8CeGHeHR Ha TegPpToDhw &yTcxwfCaXB CCP

Heodxomimo q'S(O H O4 03H8wHo napeOT9BBRThT, 'TO OOHOBHOI

BXn8.t B ,03y, ndy'qSeMyD qeAoBeRgA OT TeXHoreHiux uCTO'MMROB

gPSzHaWD1, BHOCMT MeAMLJHR. AIOAH TOAIRO OAROPBSOBoro cDuoporpa-

tmec80oro odCneI1tOBaHM.R B roA COCTMBnIeT 2/3 ro0oBoil nyweBoMt

Hsgrpys3i. Ha seAOhexa. flPoWSMAa Ae81T HS [oBepXHOCTm - noro'noaoe

ClcT9eaiTINecti4oe n;M4IHYuTejiAtoe odwj VeHmB scero HaCeneHDR Ha

, 1.OTR7aK8IIM uoce~u,,m uiTcATmeTIMT29 XOTR H B COOTBETOTBUH c HO110a2-

~~ pa.~~Ia~~t1Jo~~~u:~~ 6e~~onac~~~ocTH. H ~~~~1~8CJ1T1111 fl~~~~~Eo.'IeH11U npe de~naCHCTH, 1eBUTWX
..!Paxlawloi~n ol0mHCiii ecTn noae~rn npeAmoFt. !JsUGJx

I i j) E:Kt cOCTOCTel-a-Mi .).xe pa~amuliu.

.. II mpoXle oCToqE:1:;i gawoai~im.

I.I. EiCTi3CTh1H-- ; ra3ma - H3Jt.18H3e .

OC 0c 11aR Teq9HTOnHMc )eclydu-mrI xqp8lTepM3yeTCR HMSRiMM

(%Ao 2u v.iu :/q) 3HaqelIiH!U7 ecTeCTBeiaHoro (OCHS rama-u3AyeHmni.

r.O 13 OTZAXnHUX 0812OHax, HS IAOUWAFIX BI1X0oa Ha ArHeBH.yO UOnepx-

:-.OCTb ao1po1. .qpgBEerq YpliCTaJnIeCooro WyHJwHTa Z. MB3S9IBHH1 f

-UCA1LM aop9oAT eCTeCTBOH3H-i-l (QOH rahea-U3J3JqeuHU paBeH 30-60 .-.f Pi

AoDTurran 3iameHi 86-IG 11 50A6'lIAM PA HS 1 AOOTSTOqHO odIIMIIglIX

ZAOUAWc 1 COCTSBASIaX ;3 CyIAMO TCIRI{ XBHaJWTHEIx XMJItteT OB

iq " yTB, &ne1Yci::,, *B YCTb-HUCk2 E1OHN, 13OCTOWiila Fb;yT;Aw)

I 'i 19.1 r2l IlbSTO c1:cTaJI~ellie FB9T-VoeCT8CTBOHHIoro (~oH8

:lacLura6a 1:20.LkW. TO:.-IOCTE padOT 70 T.9., BliDTIIHeHo H1a 20T.;S.

3 191.2r. He);rl a6-:)1r 3aB8_gLraTE. ,

1.2, ID:A a 1113H.o;Ž:HOCTB na=9aXTI1BTBHUX 9Y,.

lipH;i noCiCI;CX iscTC.;.-;,nsel-l~ ypa: a. BIJABreoio. doneB i5 TUC.

,XA3Ul9TS".:U8C:;:;5; 8: .Ii::.;, -;;3 HIX Ila UOIBODXHOCT1 - 6o0ioe 1i TI!C.
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: ' WC=O llboOxwILEo ODTeH aHJlaSnWfl n p~o.plo=lBJeHI R 0 DHTeH-

.C~ lOTb ., O2U-5T w 0150 I X P/A. B OOHOBHOM .9TO AORSaIbMO

4 0 iXTS,, HO DAODTOR iJIblSAHU JXO 11eDBtH I(XIIAd8T9OB. D 1IPOTiHH-

Hue HO AeORTITB 1l(AICMT.POB B TORTOKqecuixx soHax H wnraCTax oca-

iOxq i nopo,. Pa8uoaB!TBHDOTt.CBRSaHa HO TOJALSO 0 WVAMM cOOdoT-

o 0 YPSHa D TOPIIE,HO S8q'CTyIO ODIPOBOZAOT p99O09eM8JBthyR,

Pe XOAOTBAMIyD, SUaTNTOBYD D APyrue THrN MEHepani3aWi. B nmdgA

. o 6W C1OMNOT yMn1BaTL HO TOJILKO 9Sa;M08TNBHOOTB, HO D BESXOXI

.a .OBODPXHOOTB ypaHa - .nerxo MzrpzpymDero X BcOOKO TOROMqWOr.:.

S 0 5X0;WdO UDcROPEHjTL, %ITO,. XOTM MN paoaoUaraeM NH 0MaWiet o

OO OIIOJIOXS IS XB 9 XT(DPNOTHZX STNX OdSEXTOB, 0 TOMXM 99NEJ

ORO Zorn BOJtpOO HO sy'eiH (B BDRc(eTEI J o'qaax - pudw-D pexe

leOT, 3Bepb oTapseTsO odotm OTODmOm, OpeSa, B BepXOBwa itoropog

ypOBOS PgAcpOcM3eruO, MOz8T RSSHB8TLOR. Oy-KmeAL)'.

I.3. Pa.uoN.

*CoraiCHO oierne Hay'woro XEWHTBTa Ho .IAGACTBIW aT1MHOiA paBwa-

. N OOH pg1aRH NmeCTO 00 OBORsi ADR8ePHMN UPO9 I(TBMB 1 3aB0oaKT31B-

HorD paouaaa OTB8TOTBOHeH apmedpHo 3a 3/4 roioBOf, mHirBJUanbHof.

. IeClTUBHofl Ao9u odAyqeHNa, aoJyqaeMog HAciezeHmrt OT 3OemIX me-

TO OJPSpajWawu~x B pecaydA I)1ok'rWHTVaimD 9a;OH B nR rigelumeir

. Peya1~arPU D11JO9SHNU BUIOJIH8HHUX B. 11.Sape'Hug, A HiCIXoro

.fliHma B I99I rojW B.smJW D oOWEBABHO-dUTOBUX flCM8IIIHHAX 1OKB-

3SA- 3U1Y8 eNfl fl9OBUNW3EIW AOUIYOTWIMO HU IOPEOX B DMBMW.. la'ETm-

'WcVH, He cerotm miW Aegs STO 8ra MHCTBOHHOA BHi~ogaMa8 no PaGR8J Y.

-1podmeisa aShyDSqaeTOR B OTOyTOTBZ0N oT'qGoTBeHHNODanUUPaTyPM

f(BLPOR qyBCTBUTe.XlHUX 11ptd0pOB UASUHDPYTCH B I992 raro, CTOS-

Ot L;-!u s.P., moadxogfso 5-1(;U rnpldqpaB).
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* ~~~~~~~~~~~~3

I 1.4 .: OTs CDTenbHHO ua Toplau. *

* ikpovoe 3912OH6HM8 CTDpOfTeALHOfi mHiVCTpUiefi B kbMOi-&YTMM

edim .rpalIllTOB B99ORTHO ylte llUlUB6AO E gafimgqH? mimm D fIpOH3BOACT-

ReHMIuX iCtdoLqe1H2, 0 BICOEWH yPOBIMME paAIOaFTMBHOCTH. K X6TR B

flOcAexime roiu ;.IHOrte ilpe9npl1TH31 CTpotiaTepmaJloB, no pa82Hfie

me.i9 B LelHTpaAL.HOil HRyTUM, apOB 0AT paAwaimom1-rumemltieoym'

ogewiy iami CU'bA, Tax v rOTOBO2 npoUxyiu, Hpo(JreMa TP8dYeT

XapwHaAmbHoro pemeHmq - CO3JAHH] B pecB nOmflydJMIx cneIWaj3upoBsaHHofl

J: .pSTO. . ..

2. rxodeawme .HUaw PD8OaRXTEBHOOTiM.

B iomnu 50-x gaS'W'e 60-x roioB Ha isoeg TGppNTOpI 5IH YTZU

UDPM P8OAM8TPm1!OEUI 1OUOXRSX Es YP8H reotUIaMdU uxojomszmOL

SHCMaSJ] HaB9AOeHHORl PBatOaETMBROOTE. 0oodmHEo BNcOXie SH3EeHRz,

ue3ueBUI~EMM 1000 MX P/r, yCTaHaBiDBaiBmL B oeBepHux patoHax

i BAOIib UOdGOepaes. Aiejz o MecTO nroaime sarpR3HeHmz odn~mpHX

'TBP.PTOPNA. B dooneymxwe roi D KO EBoTORUIero Bp6mHZm cneuwajm-

HO 9T!d BOnp0ocM opraiEsaimi peofydimEE He samHlMaDoL. H XOTJv

OOoBoBSaR gMtUOSETIBNOOTl OdYoZSBMDBSaOT 10POTROIMBy Iml pSAIIO-

| -UABMjZ, OTOEGHL sarp8smeHAOOTN .oBePHHx UOTdUiM CTPOE1MeM

-90 uu IwS3N - I37 B ESOTOSOe BpeGM He D39He8s.

3. TexHoremos sarp8aH9Hme T8PPITO~PHI paWOHYKJABsMH.

3.I. todu'a paxmIoaETMUBHM Me8pSaJIOB.

B xome 40-x Hsaqaje 50-x rooB upOBOmmROL pa3SBe.oqHue M

axon.VaTaWOHm{ue pa6oTH Ha 9XMIDaXTHBHSe 8aeVeHTS B KhMOw RHYTEH

(BaCRumeBea) MOHREXHTS D3 POCuEllle# R B MMICMCM PaROHe (CYryHCXHM

/
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9dsB9A-9PSOH JBJIOTPOI) y8HOBaUX PyA.

1,. IgeJnglpmRT K dwm Armm powaIW: nepaoe sa HOH8AOdHOOTLD,

BTOPOS 93-3a deAoQTu y. TeM He MeHee na oTE b ose9T8x n -

.-ASHO aNTUBHOO E8IhmBT8nLCTBO B mexpa:. Ha BaonAeme k oeBflao

m1eDToA OTBJIH PaSOaxWTuBnoro odoraineHoro ffpfAuBROit MaTegpajx,

CyrHcKHlii gpaBe~pagOm OS0A9AOBBH B I99I rojU, aooojibxy Bus3BanB

Tr)eBOry H8C08XHME BO31o0HocTS CHOoa OTBaAoB ropraOX BUpadoro0

X'1i JoUIGAHM CEOAHOB Ra- UMaTO Y1AXBH - nHOT8ft.

3.2. reonoto-9aaieA0qHrHe padoTu KS YPSH.

B PS3YJnTaST apOBeBaHUH B Te'eime 25 AqT reonorop83BeSoA-

HUX pa8O0T B lHOt H.RYTBH epen HadM BOTana upodufima paoaMIl-

HUX (.pyHux) OTBOAQB, coUpoBomJnmx Tme9je ropENe BDpadQThD.

OQraHmsalNR pOBsoABMsZA aTs padOTH JalBNIffPOB8HaB Be nRooen

nepewAwu ApyrLM BOAUMOTBaM. H eoAnu BOUpOOM rnMBZRaIu peAllOoSTEB-

uoro aarpRseiiHHN B nooeaaSx TeXHNBeoCR Z npaTzqeoxZ cefl'aO

PeSE3TOJI, TO npo6JIMa oTBaIoB TpedyeT oep~esporo noixoja. PeaJn,-

mm asoaepTCl M UP10RTaHTmO fl.P6@OTaBJSTOJI BlHHHpC1T8XHWOIorNN

MUZaT1maHesproupca, oOT8eTO) ofpejASANT XTO SaSaIqMR.

3.3. Aodaqa sonam Z o JIBa.

* upm mSBrB;e0HUN sojiOTS N onosa8 ES POOOUIWX MGOTOpozXRAHB

n11OCXO3AT usnxeneRze Z odoranieuie TS 8AX MBHepaJIOB, B TOM qRoAe

Z P8AMOqRTNBNUZ. OAOBMHM2t IOHI8HTpBT AOoTxraeT B OTJenbHux

cAyqaRX P8AMBOSETHBHOOTH AO 2000-3000 MX P/y, (ROHTSRHiiip); upU

s3BeXqeuan 3oAoTa des UdaAnbr3maim - fbMSrHHTHaf QpOk4JI DulIMxa

70O0-10000 tlxP/c (nomgdoqga).

Ila KyJP9e C neIsUx AneT SHCUMJyaTSIVE PaAwoamTUnHwg DeMoSeMeJl
HUWI M;AHepaA ZYMPIIT YXOJMT B OTBaSJl.
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-:3.4; lloz3e^1IH ifup~he aUtQgHN9 B3jpMDu.

C: I97 no 1987 rom ;1a TepgpUTOpIH peonAYd(nS tnoBemeHO I2

aueqm4c BapUBiB: B lb,5HHCEUCM 9atlone - 9 B no OARDAY B Bya4H-

CiRcti, B-DEzn11C'0A H Kodmlcxal pailoHax. Rua Z3 Hmx conpoBndrimwio

BUd9boaMN poaH1OHYMA.oB: 6iu3nonoBeqxHocTHlw C 4enED CTPoHTefEr-

CTBa A6H xBooToXPaHUAnUta B 2-5 KbS OT n.YjaqHM42 E aBapafwirJ

npH r'jyduHHiOM ce Mo ROcM 3o0HAPoBaHER B 39 XM OT n.Affxan. B

0o6o0x cAYqSx HeodxoAjNu peIyJILTuBaimOHcxm padoTu, B HocAse.ieM-

HeodxoxAOOTT, npocOe8zTS oneA DaBoaMT1BRorO bdixaxa.

Ha OOTaabiC Od91(ETdX BSpUBOB nPOiecOTH AeT8IHMe Pap8MNT-

g9seoK1e Hads HeHSR Ha N.OTEoI TOIOOGTe 0, AeALM. odeornenQE

*KOHTPOJIR Ya pOHaBIORHOt OdOTaHOBROfl BO BpGAeHu. OyiaSIMoBaTL

MbEBITOpimrOBw HadnJeHmq.

B palonax upoBessHDR RmhpRSX Bspsmoa apOB9OTU MOWZco-rege-

*.T aeOMOe odOJMoABa]M Eaceie8AMR.

- 4. PaB oHnrxoHfo-OUSOBER TOXHOlAOM I N OTOMHNZ

' OIUI9NZJ2UX zny8e~6zN 2

: O OOOTOM=N Ha OI.07.I99Ir. I98 DPe9wpaJETX2 Ha 405 odbex-

Tax mOJ!lom99y3 3083 0oTosE;Ka mOEnsmpy x B9sjyeHmt, B TCM

! qzo 2503 NsoToniux. 3zeoT, mgpoimt one0gT9 npodnem roaropTex-

Ha*ig3o0 N roooaHHaA3opa. CpeAm Boero pamHOodpanMx mCTOtsHHKOB

BHDJJHTOH Pfl I'B ("aTCMHue daTapeR") I1ApcMeTa, odeOneIlaBaxM

padoTy BBTCdSTR'eCxux MeTdooTa0TSWl a M8JIKOB. 3TZ UPadop0 ,seOT

3a.1=(Y Ao I()000 Xx, pa6POoaM Ho nodepelbu Oea6a, B meALbTa

pe61,1a OOTpOBSX,- ZX XOJMaq'CTBO MO'IUOI9TCR MHorzMz AOCATxaMR.

BneAeR n8epeA HOME 'Usamaa alepreTma" MEHaTOeaepronpoea

co OBOIfAH CaMMOP.ryJ5PY6eMMI He OdOMyEZBMStARA STUAIMPAN TBVMO-
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asxmmpulqeclDau oMaRlU (HC ATUI "Ezeia"). YZ9 'Ha OTSaN DPODP-

dQOTXZ TOUXHS@OiOrO sajmH im iqTmm EBiSj1B DOBaHHaNHH HOSSaBlOWda

a31onMPT3a3, NOCRWiBY CMUIEM TexHHq8CRXM 38ASHeNM OrOBaEpBa8TCR,

. oqTd nOTyMneHGM fl9 H0_UaJILHOfl 8(OAMBYTaIMHH PaAHOIaRTEBHUX Upo-,

.VJ1TOB B OVXLJIA=IYD BOAY, rpYHTOBHS BOAU D B B03=yW!rYD 0pe8y

C00TB8TCTBOB8Tb TpedoBaHBmd HPB 76/87.

5. HOOTUyneOHBe P8AHOHyKIIAOB 0 UP0.oAYTEME nUTSHBA.

Y'DTUBBS macmTedu D MHorol(aKaOnJOOT UDOTYyI8MHU B pGoUy&-

na3y upoAmnBorOTBN ipgo00rd yqBOTBq tMOTIMI B(EMBpqGO(EX OT9Y9-

TY9p, OdOOTpRaTOTH apodnM8 HOHTP03i219 389 08R3,TNBHOOTIE UPOAyPTOB

maTmHUB. PemepHUe npodawHB B peOupOOTpaHemm dBTOBHX MUMEaS-

UO 3 DAE'8BI I D3ASAMTPOB OPSW HEBOBISHDA.

CyUIOOTBYGT ea pgug upodnaM axi, Hapmegp, HeoaHmoroHoBpuH-
uF rofeafiEot aa~v SA,4ae'ACaion.~4j'eJa 6e8A.o^wuea nocisnit.., evu

HOP UOOTY7ueJHBYBr8p3HBHlHuX Ma8Te8aOB, qTO CTSBNT BO3P0 OOHa-

!e j aooBpeMSHHofl 800898T.YTPOl OOOTB8TOTBYU=X QAYId PgOnydjThiH

.T;HOIOPTHOA MMIJHI TWMIOZ.

C!pLGesHo npoddnAofl B doMza~meM dymy1eM ape.oTasaTBeT0 gae-

1;D'1EM BOJ9O 8XO9OHHBHR PSARDOaRTEBM OTXOAQB UPe.mpBTH#.

I.geoitydnM8, HOTOPOe 119PO13#B0ARACL AO HacToaMero BgeMeHD B r.Xa-

daprOBu * s-

Hi9XMWHHO9XM DR Ra1OneuBgzaHHOfl
eaSOnaoHOoI RRYTcoRM opyra I OB

rOCropTexH8A.sope PCCCP , 6d <,7 .IWAHB
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IC Kox. H- 10/17-08 OT 31.07.92

* . f .s . rocaeoEnaAmopa Poocnm

U*AeDoe HaouaweRUe M necTOnoADOXMUS
MMPHUX nOAOSUM=X RAQPNux BDpkbOs

a .TeppulopME PecnVSamxu Caxa (SKy-rms)

*t. ooVMOSe nAOTUHM %BDoCToXpaHMKAKna (3axa3wcK MIxtWeTmeT)
* 8obeKT "CIpncwaAA", ocs6&Tne 1974 roAa, NMYpw cKXN PalOm,
.n9AaMHb a 2.5 KU;n

:sA%6MHHoe cetcn~m;ecKoe 30mAnposaane (3aKa3qux lMiureO)
-EOpK3OHT-41, j97i S.iagcaKMa paACH, n.JOCIOp.3O Kn,

- KpaToH-4, 197S, Kco6acKxw pagom, c.ApAKCTax 1, KM.
- "'IpaToM-", 197R, kIMpHnUCKnf pafoiS, nA*xaa 39 Kn

*'nnsepAMT-4 , 1979, .epILeazAuScsx-f pafon.o a TIo6a 28 KU;

.. MTecn nKa Pa UPMTOICKO HBeT w rsoa (3aKamuxc riumroo)
- 'OKa' 1976, mtprnwcxxa paoua, o.raao-spDPx 35 icN,
- 'BasTa" 1978, Hm.prnioueit pakom, c.Taao-10pax 26 KU,
- WleKcmat 1979, IMRPHMOIxCU* paYOm, oTaa- o-3pNX 7,2 Kn,
- "Hea-l", 1982, Mupunoscmil paion, c.Taac-Spsix 31.5 xni,
-. Hesa-;', lit37, ija MPuciCCZI paMou, c.aac-ZCpax -0.5 xm,
- Heaa-3 , 1.3a2, :apui.ou panom, c.Taao-Wipax 42S Km; -

*- 'aAauxe no=adMUO. enXCoCra AA.B XpaulnHB HMq9TM ( aiaaqx :xA-

*CKI. N iOV 1327, aupHuucaxm paxon, c.Taac-pax 41.4 KC- .

|pifiYneYYst * I pIPiOTaAA' - S6A3UOB8PXMOCTHMM BOPUR Ma
rAiIymHe 98 H "GnPOmCT1ZU" 1a3SpocOM Fa4MO-

2 "KpaTGM-3" - cOnPaBOxAa4cf asaPnaiumw B&s-
PC-CCis Ha nQSe*PXOCTU PAgORUXEAMADS ( 2:. CT
*MnMn1 POAMUTO3D paCznaAa RASPROrO qapgAa
-OWHOOCTYID _O KJAOTOMM )
3. .';axu' H1 'liHea-2" - UAolNaAHOt 'arPAB3He-
Ala2 PaAAomCJxAMAax niUi T.UX.MAOrTGCK2 iX A1;-
r~iMaJAAx GST "uraMAn ra3a.
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Translation - Rueian

AN OVERVIEW OF RADIATION SAFETY PROBLEMS FOR THE POPULATION
ON THE TERRITORY OF THE YAKUTSKAYA-SAKHA SRLL

(sic - formerly the Yakutskaya Autonomous Soviet Socialist Republic, now known as Yakutia
or, in the native indigenous language, as the Republic of Sakhaj

It should be stated clearly and unequivocally that modern medicine is the primary
source for the dosage of radiation which human beings receive as a result of technology. The
share from only a single fluorographic examination a year amounts to 2/3 of the yearly
radiation load on humans. Superficially, the problem consists in the general, systematic
induced irradiation of the entire population over the course of recent decades, although in
accordance with radiation safety standards, and dozens of generations of ancestors who lived
with a low natural radiation background.

1. Natural Sources of Radiation

1.1. Natural Gamma-Radiation Background

The main territory of the Republic is characterized by low values (up to 20 micro-
roentgens/hour) of natural gamma-radiation background. However, in specific regions, in areas
cropping out onto the day surface of rock from the old crystalline foundation and igneous acid
rock, the natural gamma-radiation background is equal to 30-60 microroentgens/hour, reaching
values of 80-100 microroentgens/hour or more in rather extensive areas, comprising a total of
thousands of square kilometers (Southern Yakutia, the Olenekskiy Rayon [rayon
administrative subdivision], Ust'-Yanskiy Rayon, and Eastern Yakutia).

In 1991, compilation of a map of the natural background was begun, on a scale of
1:2,500,000. The cost of the work is 70,000 rubles, 20,000 rubles' worth has been executed,
and in 1992, the work must be completed.

1.2. Outcrops onto the Surface of Radioactive Ores

In prospecting for uranium deposits, more than 15,000 radiometric anomalies were
detected, and of these, more than 10,000 on the surface, including several hundred anomalies
and ore manifestations with an intensity of 200-500 to 1,600 microroentgens/hour. Basically,
these are local sites, but there are surface sites as far as the first few kilometers and extended
sites for dozens of kilometers in tectonic zones and strata of sedimentary rock. The
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radioactivity is linked not only with ores of uranium and thorium proper, but it frequently
accompanies rare-earth, rare-metal, apatite and other types of mineralization. In any case, not
only should radioactivity be taken into account, but also the outcrops onto the surface of
slightly allochthonous and highly toxic uranium. It is necessary to emphasize that although
we have information about the location and characteristics of these sites, from the viewpoint
of ecology, the issue has not been studied (in specific cases - there are no fish in the river,
animals try to go around the side, and the river, in the headwaters of which the uranium ore
manifestation is found, can be called Oink-Well).

1.3. Radon

According to an analysis by the United Nations Scientific Committee on the Effect of
Atomic Radiation, radon, together with its daughter products of radioactive decay, is
responsible for approximately 3/4 of the annual individual effective dose of radiation exposure
received by the population from-earth sources of radiation: In the Republic, measurements of
radon concentrations in buildings had previously not been conducted.

The results of measurement performed at the Zarechnyy Settlement of the Aldanskiy
Rayon in 1991 in residential buildings and social centers showed values exceeding the tolerable
limits by a factor or more. This is virtually the only information on radon so far.

The problem consists in the lack of a national organization (the manufacture of sensors
is planned in 1992, at a cost of 8,000-10,000 rubles, and 6-10 devices are necessary).

1.4. Building Materials

The wide-spread use of granite gravel by the construction industry in Southern Yakutia
probably already led to the presence of high levels of radioactivity in residential and industrial

hbuildinga. Even though many building-materials firms, at least in Central Yakutia, have been
conducting in recent years a radiation-hygienic analysis of raw materials as well as finished
products, the problem requires a radical solution: setting up a specialized laboratory in the
Republic.

2. Global Radioactivity Fallout

At the end of the 190s and the beginning of the 1960s, throughout all the territory of
Yakutia, during radiometric prospecting for uranium by geophysicists, anomalies of induced
radioactivity were recorded. Especially high values exceeding 1,000 microroentgens/hour were
distinguished in the northern regions along the coast. Surface contamination had occurred
over vast territories. In subsequent years and up to the present time, organizations in the
Republic have not specially studied this issue. Even though the basic radioactivity was caused
by short-lived radionuclides, the degree of contamination of the northern pasturelands by
strontium-90 and cesium-137 is not currently under study.
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3. Contamination of the Territory with Radionuclides, Which is Caused by Technology

3.1. Mining of Radioactive Minerals

At the end of the 1940s and the beginning of the 1950s, prospecting for radioactive
elements and recovery operations were carried out in Southern Yakutia (Vasil'yevka) for
monazite from placers and in the Momskiy Rayon (Sugunskiy Prospecting Region of
Dal'stroya) for uranium ores.

Enterprises were liquidated: the first enterprise for lack of use, the second enterprise
because of the leanness of the ores. Nevertheless, at these sites, the bowels of the earth were
actively interfered with: at Vasil'yevka today, there are spoil banks of radioactive material
concentrated with an ore washer. The Sugunskiy Prospecting Region was examined in 1991,
since the possibility for the spoil banks from the mining operations to drift down to the
foothills at the Ulakhan-Chistay Plateau provoked alarm among the public.

3.2. Prospecting for Uranium

As a result of carrying on prospecting in Southern Yakutia for 25 years, we were
confronted with the problem of the radioactive (ore) spoil banks which accompany heavy
mining operations. The organization which had conducted these operations was liquidated,
and its settlements were handed over to other departments. If issues regarding the elimination
of radioactive contamination in the settlements are going to be resolved technically and
practically at the present time, then the problem of the spoil banks requires a serious
approach. The All-Union Scientific Research and Planning Institute for Industrial
Technologies under Minatomenergoprom [Ministry of the Nuclear Power Industry] claims to
be a real expert and designer, yet it remains to determine who is the customer.

3.3. Mining of Gold and Tin

During the extraction of gold and tin from placer deposits, heavy minerals, including
radioactive minerals, are recovered and concentrated. In specific cases, tin concentrate reaches
radioactivity of as much as 2,000-3,000 microroentgens/hour (container), and during the
extraction of gold without amalgamation - the non-magnetic fraction of heavy concentrate has
7,000-10,000 microroentgens/hour (half-drum).

At Kular, since mining first began, the radioactive rare-earth mineral kularite
[= monazite] has been running off into spoil banks.

3.4. Underground Peaceful Nuclear Explosions

From 1974 through 1987 on the territory of the Republic, 12 nuclear explosions were
conducted: nine in the Mirninskiy Rayon, and one each in the Bulunskiy Rayon,
Verkhnevilyuyekiy Rayon and Kobyayskiy Rayon. Two of these were accompanied by releases
of radionuclides: a shallow, sub-surface blast for the purpose of building an embankment for
a tailings storage pit at 2-5 km from the Udachnyy Settlement and an accidental detonation
during a deep seismic sounding at 39 km from the Aykhal Settlement. In both cases,
recultivation work is necessary, and in the latter case, there is a need to follow the trace of the
radioactive cloud.
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At the other explosion sites, it is necessary to conduct detailed radiometric observations
on the rigid topographical network in order to provide monitoring of the radiation situation
over time. Monitoring observations need to be organized.

In regions where nuclear explosions were conducted, it is necessary to perform medical
and genetic examinations on the population.

4. Hazardous Radiation Technologies and Sources of Ionizing Radiation

According to the situation as of 01 July 1991, 198 enterprises at 405 sites have used
3,083 sources of ionizing radiation, including 2,503 isotopic. This poses here a broad spectrum
of problems for Gosgortehhnadzor [State Committee on the Supervision of Industrial Work
Safety and Mines, RSFSR Council of Ministers] and Gossanwadzor [State Sanitary Inspection].
Among the entire range of the various sources, RITEGs [expansion not given, possibly
radioisotopic thermoelectric generators] (-nuclear batteries") from Gidromet
[Hydrometeorological Directorate] have been distinguished; these ensure the operation of
automated weather stations and lighthouses. These devices have a charge of as much as
100,000 curies; they are scattered along the ocean coastline, in river deltas and on islands; and
the number of these devices amounts to several dozen.

We have yet to confront the "Small Power Industry' of the Ministry of the Nuclear
Power Industry, with its nuclear thermoelectric power plants which are self-regulating and are
not serviced (NS [expansion not given, possibly pumping stations] of the nuclear thermoelectric
power plant Elena). Even at the stage of working out the technical program, a well-qualified
independent expert appraisal is necessary, insofar as it is stipulated by the technical program
itself that during normal operation, the entering of radioactive products into the cooling water,
the ground water and the atmosphere must meet the requirements of Radiation Safety
Standards 76/87.

5. Entry of Radionuclides into Foodstuffs

Taking into account the extensiveness and the many channels for foodstuffs to enter
into the Republic and the broad participation of private commercial structures, the problem
of monitoring radioactivity in food products is aggravated. The issue of distributing household
radiation indicators and dosimeters to the public needs to be resolved.

There still are many problems such as, for example, the unsanctioned entry of radiation
sources with equipment and the possible entry of contaminated materials, which raises the
question of fitting out the appropriate services in the Republic (transport police and customs)
with modern equipment.

In the near future, resolving the issue of burying radioactive waste from enterprises in
the Republic will be a serious problem; this burial has taken place up to the present time in
the city of Khabarovsk.
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Director of Inspection of Radiation Safety for the Yakutsk District of the Goagortekhnadzwr
RSFSR [State Committee on the Supervision of Industrial Work Safety and Mines, RSFSR
Council of Ministers]

[signed]
A.S. Teyganov
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Appendix to Outgoing Document No. 10/17-08 dated 31 July 1992
from the Yakutsk Inspection of the Goeatomnadgor

[State Nuclear Supervision] of Russi

SPECIFIC PURPOSE AND LOCATION OF
PEACEFUL UNDERGROUND NUCLEAR EXPLOSIONS

ON THE TERRITORY OF THE REPUBLIC OF SAXhA (YAKUTIA)

1. Construction of an embankment for a tailings storage pit (customer: Ministry of Non-
Ferrous Metallurgy)
- Krishal site, 1974 event, Mirninskiy Rayon, Udachnyy Settlement 2.5 km

2. Deep seismic sounding (customer: Ministry of Geology)
- Gorzont-4, 1975, Bulunskiy Rayon, Kyusyur Settlement 30 km
- Kwon-4, 1978, Kobyayskiy Rayon, Aryktakh Village 19 km
- Kraton-3, 1978, Mirninskiy Rayon, Aykhal Settlement 39 km
- Kimberit4, 1979, Verkhnevilyuyskiy Rayon, Tuobuya Village 28 km

3. Increasing the Supplies of Petroleum and Gas (customer. Ministry of Geology)
- Oka, 1976, Mirninskiy Rayon, Tas-Yuryakh Village 38 km
- Vytka, 1978, Mirninskiy Rayon, Tas-Yuryakh Village 26 km
- Shekana, 1979, Mirninskiy Rayon, Tas.Yuryakh Village 7.2 km
- Neoa-1, 1982, Mirninskiy Rayon, Tas-Yuryakh Village 31.5 km
- Nea-2, 1987, Mirninskiy Rayon, Tas-Yuryakh Village 40.5 km
- Neva-3, 1987, Mirninskiy Rayon, Tas-Yuryakh Village 42.5 km

4. Creation of an Underground Tank for Storing Petroleum (customer: Ministry of Geology)
- Hole No. 101,1987, Mirninskiy Rayon, Tas-Yuryakh Village 41.4 km

Remarks:

1. KRismiU - shallow, sub-surface explosion at a depth of 98 and with a 'planned' release of
radionucides.

2. Kratok-3 - was accompanied by an accidental release of radionucdides onto the surface (2%
of the total of the decay products from the nuclear charge with a yield of 20 kilotons).

3. Shekana and Neva-2 - area contamination by radionuclides during technological tests from
combustion of gas.

Tnaited by: Rathlen Sweeney CRS Language Servnes 14 Janwary 199

/
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Preliminary data - radioactive contamination
[illegible], Novosibirsk, Tomsk, Magadan, Krasnoyarsk

Medical Problems from Exposure to Radiation

In the Altay kray radioactive contamination is a great concern, due to its

geographical location in the south of Western Siberia in the immediate vicinity of China

and Kazakhstan. Among the main sources of radioactive contamination of the

environment in this Region, the following have been identified: a series of powerful

nuclear explosions conducted on the Semipalatinsk test site and in China, the accident at

the Chernobyl nuclear power plant, nuclear tests on Novaya Zemlya, combustion

products of organic fuel in boilers, heat and power plants, dusting from ash dumps, and

also sources of radioactive contamination of natural origin.

Radioactive contamination of soil in the territory of the Altay kray is determined

mainly by the accumulation in the soil over many years of fallout from long-lived

strontium-90 and cesium-137 that had been emitted into the atmosphere during nuclear

weapons tests. In addition, mineral fertilizers applied directly into the soil are a

significant source of its radioactive contamination. Contamination of surface waters is

caused by the wash-off of strontium-90 from the soil surface by atmospheric
precipitation.

In Novosibirsk oblast, radiometric sampling of atmospheric fallout (according to

the monthly data from the Center for Monitoring Environmental Contamination)

indicated that during 1990-1991 the fallout density did not exceed the established control

value of ilo Bq/m2 per day in terms of total beta-activity, and on average was 0.7 Bq/m2

throughout Novosibirsk oblast. At the permanent sites for recording radioactive

contamination, the mean values of fallout density are as follows: 0.8±05 Bqfm2 in the

cities of Bolotnoye and Karasuk, 1.0±0.4 Bq/m2 in the city of Barabinsk, 1.5±0.7 Bq/m2

in the city of Novosibirsk, and 1.4±_ 0.7 Bq/m2 in the town of Ogurtsovo. The maximum

radioactive fallout was 6.3 Bq/m2 in Barabinsk, 10.0 Bq/m2 in Novosibirsk, and 1&5

Bq/m2 in Ogurtsovo.

The radioactivity of the surface atmospheric layer was caused by fallout from the

stratosphere of products of the decay of radioactive substances during nuclear tests

conducted in previous years. Basically the radioactive contamination is determined by

the presence of substances such as cesium-137; in a number of cases contamination by

thorium-232 from the soil was noted.

The soil dose rate is, on average, 20-50 ur/hr, yet in some cases the maximum

dose goes up to 275 Mr/hr (in the exclusion zone of the tailing dump of the Production

Association Khimkontsentrat in the city of Novosibirsk, which results from the

production activities of this enterprise).



-335

The available official data on the contamination of air, water and soil in
Novosibirsk oblast do not provide the full picture of the environmental situation in this
region (and its constituent areas), yet they can effectively indicate zones of possible
anthropotechnical stress, which can result in damage to the health of the population.

In Tomsk oblast, a substantial increase in the background radiation is found at the
mouth of the Chernilshchikova Channel where water coming from the Tomsk-7 area
flows into the River Ob: 100 m from the bank, water registers 30 Mr/hr, and the general
background is 30-35 Mr/hr. It must be taken into account that contaminated water at the
measuring point has been already diluted substantially with water from the
Chernilshchikova Channel of the River Ob. The fact that the general background
radiation in the River Ob and its tributaries is significantly lower (1-4 Mr/hr) than the
above values suggests that industrial production in the city of Tomsk-7 is related to these
levels of the atmospheric background and river background in adjacent areas.

In the Krasnoyarsk kray, in 1989-1991 the Krasnoyarsk Scientific Center of the
Siberian Branch of the Russian Academy of Sciences conducted investigations of the
radioecological conditions of the Yenisey River. An airborne gamma-ray survey and
comprehensive investigations were performed 1,000 km downstream of the discharge
from the Mining Chemical Integrated Works, using a specially equipped vesseL Over
600 samples of water, bottom sediments, soil, fish and vegetation were taken along a
section 1,000 km long. The investigations covered the entire radionuclide composition of
contaminants, including plutonium, tritium, and also cesium-137 and phosphorus-32 (the
main dose-forming radionuclides).

It was found that in the zone of displacement of discharged water from the
integrated works, sodium-24 and manganese-56 reached the highest concentration,
2.610-7 Ci/I and 2.3 10 7 CIA respectively, exceeding the 76/82 radiation safety
standards by 10 and 2 times, respectively. In the town of Atamanovo, the first settlement
downstream from the discharge site, the concentration of certain nuclides in water was
below permissible concentrations due to decay and dilution, but the total activity in water
was dose to the upper limit of the permissible value.

The content of long-lived radionucides (cobalt-60, cesium-137, europium-152,
154) on the bottom of the Balchugovsky Channel, for the average water content, was
about 1 Ci The entire reserve of technogenic nuclides in the tailings of the islands that
were studied is estimated at approximately 17 Ci. The distribution of radionuclides
through the bed varies greatly along the length of the river.

During the investigation, much attention was given to the study of radioactive
contamination of fish. Altogether over 40 specimens of thirteen nonmigratory and
migratory species of fish were analyed The main nuclides accumulating in fish tissue
were phosphorus-32, zinc-65, cesium-137, and, close to the source of activity, sodium-24.
Contaminated fish were caught at a great distance from the site of discharge, both
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downstream and upstream. Technogenic radionuclides were found in fish caught close to
the city of Krasnoyarsk. The maximum concentration of phosphorus-32 (5.0-10-7 Cilkg),
which is the principal nuclide produce, was found in a grayling caught in the area of the
town of Pavlovshin (60 km downstream from the discharge). The analysis that was
performed indicates that practically throughout the entire 1,000 km-long sector of the
river under study, contaminated fish consumed by the local population is the major
component of the possible dose load.

The density of contamination of the flood plain in terms of total technogenic
nuclides varied with the distance from the source, from 160 to 0.2 pCivn 2. According to
the data from the Institute of Biological Problems of the North of the Far Eastern
Branch of the Russian Academy of Medical Sciences, in Chukotka the general y-
background of natural radioactivity is 15-30 lir/hr (which does not exceed permissible
levels and is somewhat different from other areas).

In the north of the Krasnoyarsk kray the y-background is 25-30 Ar/hr. In the
Magadan oblast, the y-background is 15-30 Mr/hr, with cesium-137 and strontium-90 (ie.
products of nuclear decay after explosions) making practically no contribution to the
radioactive background in the North.

The radioactivity of venison muscles was determined as 0.1-2.7/10- Cikg which is
0.03 per kg (or 3%) and is permissible for these products.

In the city of Mirny (basin of the Vilyuy River) the y-background does not exceed
permissible levels.

According to data from the Leningrad Institute of Radiation Hygiene, the natural
radioactive background in the North is high, which is typical of the North in general.
Reindeer moss accumulates and absorbs radioactive substances, which may result in a
higher radioactive background in deer and in human bodies. It is known that
radionuclides play a greater role in the state of health than the y-background.

Sociological and demographic studies tracking the connection between
contamination of the environment with radionuclides, chemical agents, and also the
physical components of the radiation factor, are currently underway in the Altay kray. It
was revealed that in 40 years, starting in 1950 (the time of the first nuclear tests), a
complex demographic situation has developed in the kray, partly due to an increase in
environmental stress.

During the period from 1950 through 1990, its population increased from
2,396,200 to 2,828,300. The total population increase was 432,100 or 1&0%. This
amount of population growth over 40 years cannot be accepted as sufficient
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Certain indices of population morbidity and mortality are indicators of some sort
of increase in the ecological stress throughout the area.

From 1950 through 1990, unfavorable trends were revealed in this region in the
dynamics of cancer morbidity. They were characterized by a progressive growth trend,
close to a linear one (the increase in primary morbidity indices was 4.6 times). The most
unfavorable changes in primary morbidity indices were observed for malignant
respiratory tumors (an increase by more than 50 times), malignant skin tumors (by 3.4
times), malignant breast tumors (by 4.6 times).

The incidence of malignant digestive organ tumors also increased, but during the
recent decade, the trend has stabilized and even shown a decrease.

An increase in the morbidity indices was also observed for hematologic neoplasms
(primary morbidity rose by 1.2 times, susceptibility to disease by 2.4 times). Yet their
dynamics showed periods of increase (1974-1975 and 1989-1990) and decrease (1979-
1980).

Other malignant tumors, examined separately, manifested either stabilization of
primary morbidity (malignant tumors of the urogenital organs), or decrease (malignant
tumors of the cervixc) while susceptibility to the disease increased.

Among other indicative nosologies, the most unfavorable changes were
characteristic of the morbidity of children in the region (up to 14 years of age) with
anemia due to iron deficiency (an increase in primary morbidity was 4.7 times), neonatal
morbidity (indices increased by 2.3 times), including the hemolytic disease (by 2.5 times),
and congenital anomalies (by 1.8 times). There has been an unfavorable trend in the
frequency of toxemias of the second half of pregnancy.

The mortality from malignant tumors has increased markedly in the region: by 6.9
times for the entire population, by 9.1 times for men, and by 5.2 times for women.

Since the mid-1960's, male mortality from malignant tumors has been higher than
that of women, and the gap has been widening (from 1.1 times in 1970 to 15 times ink--
1990). An increase in the level of mortality from oncological diseases is characteristic of
all major age groups of the population. The mortality index for the working-age
population increased by 3.8 times; for retirees by 6 times; and for children by 18.3 times.

Of ald malignant tumors, those of the digestive organs have been the leading cause
of mortality in the region. Mortality from this cause progressively increased from 17.7%
in 1950 to 64.9% in 1990. Men displayed higher mortality from this cause than women.
Most individuals who died from malignant tumors of the digestive organs were in the
retirement age group.
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Malignant tumors of the respiratory organs are the second most important cause
of death from malignant tumors among the region's population, and their percentage has
been constantly increasing. During the period from 1950 to 1990, mortality indices
increased (from 1.65% to 56.02% or by 34 times). The mortality level among men was
increased by 3.3 to 7.2 times higher than among women.

Women's mortality has been increasing constantly also from malignant tumors of
the breast (from 2.4% to 14.2%). The highest increase occurred from 1959 to 1970 after
which the rate of increase was somewhat slower.

Malignant tumors of the urogenital tract have a significant place in the structure
of mortality of women in the kray from malignant tumors (up to 25%). The period from
1950 to 1965 showed a sharp increase (by 3.4 times) in women's mortality from this
cause. In the last 20 years, however, mortality of working age women from this cause
has decreased substantially (from 38.3% to 16.7%). In the past 20 years, mortality of the
male population from malignant tumors of the urogenital tract also increased by 2.4
times (from 3.3 to 7.9%).

The mortality level from hematologic neoplasms in the kray increased between
1969 to 1990 (from 4.87% to 8.68%). The mortality of men from this cause is higher
than that of women (by 1.2-1.7 times).

The incidence of mortality from the diseases of the endocrine system also showed
a constant growth trend, which peaked in 1981-1985 and was followed by a slight
decrease. The mortality of women due to this cause is 1.5 - 2 times higher than that of
men.

Analysis of indicative morbidity (malignant tumors, thyrotoxicosis, neonatal
morbidity) and mortality (from malignant tumors, infant mortality, stillbirth, and
congenital anomalies) shows with a high degree of probability that the radiation factor
had and continues to have a place in the contamination of this region. The investigation
shows a direct effect on the health of living generations as well as a delayed effect (a
combination of the direct effect of environmental contamination and the effect on
subsequent generations through the maternal generation, which was directly exposed to
the radiation. Although detrimental characteristics are eliminated from the population
(decreased birth rate, increased mortality), remote consequences of the radiation factor
may still be manifested in many subsequent generations.

An in-depth study of the effects of radiation contamination on the health status of
the population is needed, using the data on the radiation load in the kray and socio-
hygienic cohort analysis, which would permit a sufficiently accurate determination of the
effect of radioactive contamination of the environment on the health of the population.
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In Novosibirsk oblast, a high level of morbidity with malignant tumors is found in
the Maslyanno, Kochenevo, Koyvan, Chistoozernoye, and Kargat rayons, and also in the
city of Novosibirsk (over 250 cases per 100,000 people).

Mortality from lung cancer is the highest (over 40.0 per 100,000 people) in the
Chistoozernoye, Ubinskoye. Bagan, Kochenevo, Ust-Tarka, Ordynskoye, Moshkovo,
Toguchin, Kolyvan, Suzun, Maslyanino, Bolotnoye, and Zdvinsk rayons, and also in the
city of Berdsk. A low level (less than 30.0 per 100,000 people) was found in the
Barabinsk, Vengerovo, Dovolnoye, Kochki, Severnoye, Tatarsk, and Chany rayons. In
this regard, the Moshkovo Rayon was classified in the group with "very poor" health,
and confirmed that cancer of the stomach accounts for much of the mortality from
tumors. The Kolyvan Rayon is in the same situation. Negative transitions (to a worse
health group) were also made by the Tatarsk (from "medium" to "poor"), Ust-Tarka and
Bagan (from "below medium" to "poor"), and Severnoye (from "good" to "below
medium') rayons.

Comprehensive evaluation of all four indicators (mortality and morbidity in the
entire class of malignant pathology, and also mortality from lung and stomach cancer)
provides the most accurate concept of the connection between environmental factors and
the development of tumors. In this case, the Chistoozemoye, Kochenevo, Moshkovo,
Kolyvan and Maslyanino rayons come under the "poor" state of health rubric. In
addition, according to the previous analysis, pulmonary pathology is the leading factor in
the two former rayons, and that of the gastrointestinal tract in the latter two. Various
kinds of.malignant tumors- are- prevalent in the Maslyanino rayon.

According to recent studies, the unfavorable radiation situation in the city of
Novosibirsk and the Moshkovo rayon could be traced to soil and air contamination with
radioactive and chemical substances from the Khimkontsentrat enterprise, in particular
to illegal dumping sites for waste from this and other enterprises in the Moshkovo and
Novosibirsk rural areas. In the Maslyanino rayon, the contamination of farmland by
mineral fertilizers and pesticides is the highest in the oblast (200-210 kg per person per
year and 70480 kg per hectare of land under cultivation).

In the city of Tomsk, an increase in the incidence of oncological diseases related
to environmental pollution was found. Thus in 1976, the incidence of malignant tumors
was 107.9 per 100,000 people, while in 1986 it jumped to 277.4 per 100,000 people, ie. by
2.5 times. The Research Institute of Oncology of the Siberian Branch of the Russian
Academy of Medical Sciences, and the Computer Center of TIASUR analyzed satellite
photographs of the city of Tomsk and found that an IR photograph dated June 19, 1988
in the 0.0.9 micron range superposed on the city map of the same scale indicated that
the dark spots matched industrial enterprises of the city.

In the city of Magadan, the comprehensive index that characterized the degree of
atmospheric pollution rose from 7.7 in 1980 to 19.3 in 1988, ie. it more than doubled. It
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was found that the effect on the human organism of air pollution, combined with
extreme natural ecological factors, causes specific pathologies and an increase in the
incidence of somatic diseases: pneumonias, bronchitis, allergies (bronchial asthma). This
is also supported by the cancer morbidity and mortality statistics in Magadan. Thus
during the last decade, the overall cancer morbidity increased by 42.4%, and cancer of
the respiratory organs by 65%. Over the same period, mortality among the inhabitants
of Magadan from cancer of all localizations has increased by 73%, and that from cancer
of the respiratory organs almost doubled.

The morbidity and mortality of the Magadan population from diseases related to
radioactive contamination have increased sharply. Thus during the last decade,
oncological morbidity related to the radiation factor has more than doubled. It should
be mentioned that during the same period mortality from cancer of the digestive organs
dropped by 15% in Magadan.

Due to that cause, general and standardized mortality of the Magadan oblast
population increased, except for the rural population (males) where the standardized
index stabilized at the 1979 level. Among urban males, mortality from 1970 to 1986
increased by 31.6%, and among rural males it decreased during the same period by 6%,
which is linked to the increase in outmigration from rural areas, particularly by men.

Among urban females, mortality from-malignant tumors has increased by 19.4%,
and among rural females by 23.4%.

Besides the migration factors, changes in mortality from malignant tumors are
related to environmental pollution, mainly atmospheric pollution. This is supported by
mortality statistics for cancer of the respiratory organs and other sites, which indicate
that the rate of increase in mortality from cancer of the respiratory organs is significantly
higher than that for other sites.

A certain contn1bution was made by demographic factors of the population's aging,
particularly for females in rural areas, age 60 and older, for whom the established
mortality rate increased 12.5 times from 1970 to 1986, while for rural males of the same
age group it dropped by 3%.

In comparison with other areas and the Far East as a whole, the general mortality
index is lower in the Magadan oblast Thus, constantly increasing environmental
pollution (atmospheric air) and demographic processes (changes in migration patterns
and the age and sex distribution of the population, particularly in rural areas), contribute
to present-day trends in mortality from malignant tumors in the Magadan oblast.

Comprehensive socio-ecological studies evaluating the effect of the natural and
anthropogenically modified environment on the health of the population in Magadan
indicated that anthropogenic and technogenic factors do affect the hygienic and health
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indicators, mainly due to the condition of air in the atmosphere. The environmental
effects are related to climatic factors as well as to the quality of drinking water. The
effect of these factors on health indicators are manifested in the form of mass or
sporadic morbidity with certain therapeutic and infectious diseases

Study of the dynamics of general morbidity among adults and teenagers in
Magadan indicates an unfavorable trend. Thus, the total morbidity increased by 2.2
times from 1979 to 1989, while the number of new cases increased by more than 5 times.
A particularly unfavorable morbidity pattern emerged among children. From 1979 to
1989, the total morbidity increased by almost 10 times.

Adults and teenagers show a high rate of increase in the incidence of diabetes
mellitus (by 2 times), and cardiovascular diseases (by more than 3 times), etc.

The Far East is characterized by a complex ecological situation, including a
radiation element, and complex medico-demographic processes. A monsoon climate
combined with the conditions of an anthropogenic load causes substantial stress to the
adaptation mechanisms of both indigenous and immigrant populations, resulting in high
morbidity. The incidence of respiratory diseases is 429.0 per 1,000 people; diseases of
the nervous system, 101.0; diseases of the digestive organs, 89.0; infectious patholokr,
59.7; including 2.8 tuberculosis cases (for the Russian Federation the corresponding
figures are 401.0, 104.0, 8&0, 52.0, and 2.0.

There is a high level of traumas and poisonings; oncological morbidity is on the
rise. Total mortality in the Far East is 7.8 per L,000 (in the Russian Federation it is
10.7).

Somatic diseases were found for the first time in 20.5% of examined patients,
including otorhinolaryngological diseases, 33.6%; eye diseases, 66.3%; neurological
disorders, 51.3%; 18% of workers were found unfit for work under hazardous working
conditions and a change in occupation was recommended; occupational "risk groups' who
needed observation and rehabilitation were identified.

Preliminary investigations made it possible to reveal disruptions in the cellular
link of immunological reactivity not only in the sick, but also in individuals who consider
themselves to be practically healthy, although affected by the ecological factors under
study. This group retains the phagocytic reserve, but the phagocytic activity of
neutrophils is reduced, and the proportion of individuals with critical deviations in the T-
lymphocyte count increased, which made it possible to include them in the risk group for
the development of immunodeficiency.

Individuals who arrived from other regions of this country (Siberia, the Urals, the
European region) have a higher level of humoral indices such as natural antibodies,
blood serum lysozyme, or serum immunoglobulins of classes AMC The results indicate
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a greater strain on the functioning of the migrants' immune systems in the Far East,

accompanied by changes in the state of biological cell membranes in terms of the POL
and AOS characteristics. Migrants who arrived from "cold" climatic geographical regions
have a higher level of MDA and lower glutathionereductase activity. After five months
in a new environment, both groups develop the same level of MDA in erythrocytes,
common, free and bound H-groups, reduced glutathione and glutathionereductase. The
general mechanism of human adaptation was found regardless of the direction of
migration. Also found were specific changes in adaptation and re-adaptation processes,
which consist of changes in interhemispheric neurodynamics and ensure new (and

improved) methods of perceiving and processing information. It was shown that the
process of adaptation upon arriving to the West is more prolonged, but it is more
accelerated in the re-adaptation period, psychiatric adaptation to sea voyages lasting two
or three years takes less time to develop in individuals who are permanent or long-term
residents in the maritime area, regardless of their individual and typological peculiarities.
The respiratory system and the mental health are at the greatest risk in seamen coming
from different parts of this country. The disruption of the social and the psychological
adaptation observed between voyages results in alcoholism in seamen with a prevalence

of socially determined, submissive and pseudocultural motivations, and also motivations
to search for new stimulations.

Prospective investigation of migrant and indigenous populations of Chukotka
revealed that an average of 5 years after the primary screening, the incidence of
hypertension increases in the migrant population (males aged 30-59 years) with the
length of stay in the North and with age, with serious forms of hypertension accounting
for most of the increase. An increase in the number of new cases of hypertension is
reliably higher than in lower latitudes: 13% in Chukotka and 6% in Moscow.

The incidence of borderline hypertension among the migrant population after the

second screening was 24.4%, twice as high as the CIS [Commonwealth of Independent
States] average. Among the patients with borderline hypertension, individuals with the

diastolic variant of borderline hypertension predominate, which is prognostically
unfavorable in terms of the risk of complications of cardiovascular diseases (strokes and
infarctions).

An in-depth examination of indigenous inhabitants of Chukotka indicated that

among those who during the primary examination were diagnosed with angina on the
basis of the standard WHO questionnaire, the diagnosis was confirmed in only half of
the cases. In those diagnosed with angina for the second time, a true ischemic cardiac
disease was found only in one third of the cases, and the others had noncoronary
diseases.

As a result of prospective studies in Chukotka it was found that more than 50%
of migrant males have hypertension, and the incidence of hypertension increases reliably
the longer they stay in the North. Among the indigenous population, an increase in new

-9-



343

cases of hypertension is significantly higher than in middle latitudes. The incidence of
rheumatism among indigenous persons is statistically higher than in other regions of the
country (4.6% in males and 5% in females). Deforming arthritis was found in 38% of
the males and 23% of the females. A considerable proportion of indigenous females
suffered from anemia (10.4%) and iron deficiency (35.5%).

It was shown that in the absence of such risk factors as hypertension, atherogenic
lipid profiles, etc., which are so common among migrant and European populations,
angina stress can be found in indigenous Chukotkans with the same frequency as in the
Novosibirsk population, cicatricial changes in the myocardium as revealed by EKG are
1.5 times more frequent, and the frequency of myocardial hypertrophies is high.

It was found that in this case the risk factor is an excess of polyunsaturated fatty
acids n-3, in the diet of the Chukotka indigenous inhabitants, which have a toxic effect
on the myocardium.

The composition and the ratio of polyunsaturated fatty acids of different families
in the lipids of erythrocyte membranes were determined in tundra and littoral inhabitants
of Chukotka with different dietary habits.
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THE STATE OF PUBLIC HEALTH IN THE REPUBLIC OF SAKHA
(YAKUTIA)

BA. Yegorov
Minister

The extreme condition of an area depends on many environmental factors, above
all on climatic conditions. In this respect, the medico-geographical zones of Yakutia are
a typical example of a naturally extreme zone. The severity of Yakutia's climate is
determined mainly by an unusually long and harsh winter with very low temperatures, a
short and cold summer, sharp disruptions of ordinary photoperiodicity, sharp differentials
of atmospheric pressure and temperature, strong and frequent winds, magnetic
disturbances, an arid and monotonous landscape, scarce flora and fauna, and certain
other factors.

It is perfectly natural that the extreme condition of medico-geographical areas in
Yakutia can be caused not only by climatic, but also biochemical and biotic factors. Add
to this the possible adverse effects of a number of social factors on an individual arriving
from moderate latitudes, such as a territorial remoteness from home, family, and loved
ones, from centers of industry and culture, transportation problems, specific aspects of
diet, work and rest, etc.

Life under Yakutia's severe conditions is accompanied by an increase in
functional stresses on the body, creating a serious risk of the disruption or loss of health.

The criteria of public health reflect the extent of social and biological adaptation
to a whole set of climatological, geographic, social, domestic and production factors of
the Far North. The extent of the extreme condition of the Yakut region of the country
is determined by the magnitude of the biosocial cost associated with achieving the degree
of adaptation of the population in this zone.

At the present time, it seems quite obvious that the strategy and tactics of public
health and the corresponding development of medical science must take into account the
entire gamut of specific climatic and geographical features of Yakutia. The development
of production in the Yakut Republic is accompanied by a rapid increase in migrant
population in the harshest areas of Yakutia, and therefore the level of health in Yakutia
appears to be factor limiting the growth of labor productivity.

Local public health bodies and Northern folk medicine play an important role in
retaining, consolidating, and fully utilizing the labor force.

The turnover of specialists in the public health system is a striking example of this
situation. Thus, as of December 1, 1991 552 physicians and 1,156 paramedical personnel
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were added to the practical public health system of Yakutia, but 754 physicians and 1762
paramedical personnel departed the system.

This explains why the Yakut Republic of Sakha (Yakutia) has 3,894 doctors and
11,467 paramedical personnel iLe. 70.9% and 84.5%, respectively, of the authorized
positions in its public health system.

It must be noted that during the last few decades the country as a whole has
arrived at a very critical situation in the training of specialists, especially in the area of
public health. This is also true for our republic. Evidence of this is provided by the fact
that physicians in the highest skill category make up only 5.3% of the total number of
physicians working in therapeutic and preventive care institutions of the republic,
physicians of skill category I make up 10.0%, and those in skill category II make up
5.8%. In other words, 78.9% of physicians in the public health system do not qualify for
any skill categories.

In this regard we are planning to develop a program for training public health
personnel and instructors for the purpose of maintaining the appropriate level of s4ips
and upgrading them in accordance with the requirements of the national strategy of
providing health care for everybody. Thus, the Yakut Republic requests the WHO to
provide assistance in training management personnel in the public health system.

At present, therapeutic work in northern regions of this country is conducted
without adequate regard for the specific northern conditions through poorly equipped
and poorly staffed therapeutic and preventive care institutions. Investigation of the
nosological pattern of Yakutia and the specific background against which diseases occur,
indicates that the gigantic, extreme, natural region of Yakutia is characterized not only
by various forms of cryopathology, infections and parasitoses, diseases of the
cardiovascular, pulmonary, digestive and nervous systems, but also by pathological
processes connected with biochemical factors. Conditions of hypofluorosis, hypoiodism
and iron deficiency are very common in Yakutia. While the entire picture of their
clinical manifestations has yet to be investigated, they cannot be merely reduced to
caries, endemic goiter and the so-called polar anemias.

No less important are various forms of pathology caused by an imbalance of the
quality in the diet, especially among children (mono- and polyhypovitaminoses,
hypoproteinoses, underestimation of the importance of various lipids, and the prevalence
of canned food in the diet).

A special place in the nosological picture of Yakutia is occupied by the regional
pathology Vilyuy encephalomyelitis, cancer of the esophagus, tuberculosis, ischemic
cardiac disease, and hypertension. Yakutia has the world's only natural focus of Vilyuy
encephalomyelitis of unknown etiology. It is a very serious inflammatory degenerative
disease of the nervous system found in many agricultural areas of Yakutia. Viyuy
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encephalomyelitis affects only individuals representative of the northern peoples, Yakuts
and Evenki.

Many scientists believe that Vilyuy encephalomyelitis probably belongs to the class
of slow neuroinfections. Such diseases, which appear to have many features in common
with Vilyuy encephalomyelitis (VE), used to be very common on the Kui Peninsula
(Japan), in the Mariana Islands and in the southwestern part of New Guinea; they were
known as kuru, BAS and Parkinsonism with dementia.

Considering the lack of study of the etiology and pathogenesis of VE and the
absence of means of specific treatment, prevention and laboratory diagnostics, an
attempt is being made to conduct in-depth basic research on a qualitatively new level to
determine the nature of VE.

Tht Republic of Sakha (Yakutia) requests the expert committee of the WHO for
assistance with modern equipment for research on the VE problem. We have prepared
a reference document on Vilyuy encephalomyelitis for the WHO.

The incidence of infectious diseases in Yakutia is caused not only by a decrease in
natural immunity, but to a greater extent by special factors (unsatisfactory conditions of
the water supply and poor quality of drinking water). Over the past five years, even tap
water was substandard with bacterial criteria from 12.8% to 19.6%. In settlements with
no running water, where water from open bodies of water is used, from 52.4% to 40.4%
of the water was substandard according to bacterial tests.

Figure 1 shows the level of morbidity from intestinal infection, viral hepatitis and
tuberculosis. These data indicate an unfavorable epidemiological situation in the
republic. Proactive public health care can alleviate the severity of this problem by
carrying out a comprehensive program of preventive measures, including widespread
immunization of the population. We are receiving synthetic agents for increasing the
indices of immune homeostasis of the northerners.

More than 60% of Yakutia's population suffer from inflammatory diseases of the
upper respiratory tract. Otorhinolaryngological pathology is found 1.5-2 times more
frequently in the migrant population and 10-15 times more frequently in the indigenous
population than in the population of central Russia. The specific characteristics of eye
pathology in the indigenous population were established. A number of symptoms were
revealed that characterize a genotypic variety of small ethnic groups and have
pathogenetic importance for the development of chronic pathology. There is a tendency
for diseases to become chronic against the background of explicit immunodeficiency and
toward a decrease in the nonspecific resistance of the whole organism.

The demographic indices for Yakutia are presented against this background
(Figure 2). In the hierarchy of causes of mortality, first place belongs to diseases of

-3-



347

organs of the blood circulatory system (in 1980, 268.5; in 1990, 231.3 per 100,000 people).
It should be mentioned that mortality from ischemic cardiac disease is 324.5 per 100,000
people, which places Yakutia third in the CIS after Latvia (520.2) and Estonia (492.8).
Accidents and traumas take second place in the general hierarchy of mortality (in 1980,
251.7; in 1990, 166.3 per 100,000 people), malignant tumors are in third place (in 1980,
101.8; in 1990, 121.9 per 100,000 people), respiratory diseases are in fourth place (in
1980, 98.5; in 1990, 41.2 per 100,000 people), and in fifth place are diseases of the
digestive organs (in 1980, 31.3; in 1990, 26.4 per 100,000 people). The state of children's
health in the Republic of Sakha (Yakutia) is indicated by the indices of mortality among
children (Figure 2). The high mortality rate of children is caused mainly by many social
factors, not to mention purely medical problems of public health.

Currently in this republic, the number of hospital beds for children lags behind
the increase in their population. As a result, the availability of children's hospital beds
(75.7) is less than that in the Russian Federation (92.2). Altogether the republic has
16,581 beds, including 1,521 allocated for pediatric patients (9.1%).

In the hierarchy of causes of infant mortality, diseases of the perinatal period are
in first place (49%), and mortality from these causes increases consistently. In second
place are congenital anomalies and deformities - 23.6%. One in two children who
passed on during the first year of life in 1991 died from diseases of the perinatal period,
one in four died from congenital anomalies and developmental malformations.
Congenital respiratory diseases are in third place (10.0%), and mortality from respiratory
disorders shows a consistently declining trend.

The high level and increase of perinatal affliction (every second child) is mainly
due to the unfavorable state of the health of pregnant women and poor prenatal fetus
protection, which includes low-quality monitoring of pregnancies with an increased risk
for the fetus, untimely diagnostics of extragenital hypoxia of the fetus, and lack of
prevention of the latter.

A 12.3% increase in infant mortality in the neonatal period (11.1% in the Russian
Federation) indicates poor therapeutic and preventive care in maternity institutions, and
absence of second-stage care for premature infants. Every year, more than 1,000 infants
are born prematurely, and no specialized help is given to them.

In the hierarchy of causes of infant mortality during the neonatal period,
congenital anomalies and deformities are in first place (29.6%), atelectases in second
(28.9%), and birth injuries in third (17.3%).

The poor protection of children's health in the republic is related mainly to the
low level of development of health care institutions in rural areas. The central, rayon,
and local hospitals in rural areas are very poorly equipped. Out of 862 health care
facilities, 77.3% (662 facilities) are buildings adapted for medical use. The average area
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per bed in obstetric and children's departments is from 2.5 to 4 square meters, while the

standard requirement is 7-10 meters. Of the total number of medical facilities, 24.5%

have furnace heating, 66% of medical facilities have no hot water and depend on trucked

water. Over 70% of hospitals have no indoor plumbing. Running water exists in 53.8%

of central and rayon hospitals, and 18% of central and rayon hospitals depend on

trucked water.

In recent years the birth rate in the republic has decreased significantly (Figure

2). As for the life expectancy of the northerners, it is connected directly not only with

the medico-biological problem, but also with many social and hygienic problems of

health protection of the northern peoples.

Life expectancy figures for northerners are given in-Figure 3. During the last 30

years, the life expectancy of northerners has been significantly below that of the Russian

Federation. This is particularly true for small thnic groups living in Yakutia.

In our opinion the concept of the demographic development of the northern

peoples should contain the requirements needed to implement a transition to an

intensive type of reproduction of the population:

1. Increasing the average life expectancy of northern peoples.

2. Stabilizing a high birth rate.
3. Reducing infant mortality.
4. Reducing mortality in the working-age population, particularly from

exogenous causes, and also in the elderly population.

The demographic policy of the government and the regional demographic policy

in areas populated by northern peoples must help to solve these problems.

Medical care is provided by 8 central hospitals (411 beds), 29 rayon hospitals (450

beds), 5 outpatient clinics, 28 paramedical midwife stations, and paramedical stations.

Of the rayon hospitals, approximately 60% were built during 1930-1950 and their

degree of dilapidation is from 40% to 100%. All these medical institutions are located

in converted buildings.

In 1991, the general morbidity of the adult population was 714.7 per 100,000. In

the hierarchy of morbidity, the dominant components are common colds and diseases of

the female organs, 29.0%; complications in pregnancy and delivery, 18.9%;

gastrointestinal diseases, kidney diseases, and dental caries. The infant mortality index in

1990 was 45.0%.
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Protection and improvement of the health status of peoples of the Republic of

Sakha (Yakutia) depend on solving many fundamental problems:

- congenital health problems;
* mother and child health protection;
- prolonging life expectancy and reducing mortality,
- environment and health;
- adaptation and urbanization: ethnic and psychobiological aspects;
- biological and social patterns and the health status of the ethnic groups in

Yakutia;
- specific physiology of peoples of the north;
- pre-disease and primary preventive measures;
* rational diet and health status of the northerners;
- folk medicine and problems of health protection;
- morbidity of small ethnic groups in Yakutia;
- specific features and the course of common and specific diseases among

peoples of the north;
* infectious and noninfectious pathology in the regions of Yakutia;

improving public health services in the Republic of Sakha (Yakutia);
- establishing specialized medical assistance in the republic;
- training medical specialists domestically and abroad;
- health economics and organization of public health.

Solving these problems requires further development of medical science in the
Republic of Sakha (Yakutia).

Medical science in the republic is represented by minor scientific subdivisions of
federal and departmental organizations:

The Yakut Branch of the Scientific Industrial Association and
Phthisiopulmonology of the Moscow Institute of Tuberculosis of the
Ministry of Public Health of the Russian Federation;

Laboratory of Morphofunctional Research of the Institute of Medical
Problems of the North of the Siberian Branch of the Academy of Medical
Sciences of the Russian Federation;

Sector of Medical Ecology of the Yakut Scientific Center of the Siberian
Branch of the Russian Academy of Sciences;

Medical sector of the Institute of Problems of Small Ethnic Groups of the
North of the Yakut Scientific Center of the Siberian Branch of the Russian
Academy of Sciences.
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In additon, there is the Medical Therapeutic Department of the Yakut State
University which is involved mainly in applied scientific problems.

Because these subdivisions are poorly equipped and hence have low scientific
potential, however, they are not capable of maintaining long-term scientific relations with
major science centers in Russia and abroad on an equal basis. This was the reason that
this republic has been utilized for a long time as a data-gathering scientific base for
other scientific medical institutions of this country, while the Republic's public health
system has received nothing in return.

This compelled the leadership of the Republic to accept the decision by the
President of the Republic of Sakha (Yakutia) to create the National Institute of Health
of the Peoples of Yakutia on the basis of these subdivisions.

The Working Commission on setting up such an Institute has suggested the
following basic scientific sectors, taking into account priorities in the public health needs
of the republic (Figure 3):

1. Ecological problems of medicine.
2. Ecological pathology of tuberculosis.
3. Biology of Vllyuy encephalomyelitis.
4. Health and regional public health economics.
S. Folk medicine of the peoples of Yakutia.
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2. RESULTS OF WORK

The form of the presentation of this section was motivated by the authors'
intention to preserve the authenticity of the following materials and methods.

The procedure and the results of the airborne gamma-spectrometric survey that
are needed for understanding the text are given here in a very condensed form, because
they are set forth in detail in the airborne geophysical team's reports.

2.1. Airborne Geophysical Work

In June and August of 1990, the airborne geophysical team of the Central
prospecting survey expedition of the Production Geological Association Yakutskgeologiya
conducted an airborne gamma-spectrometric survey on the sites 'Taas-Yuryakh", "Aykhalr
anid "Udacliny". The suivey was performed with an airborne geophysical station SKAT-
77 mounted on an AN-2 aircraft. The courses, plotted in accordance with a survey scale
of 1:25,000 over 250 m and 1:10,000 over 100 m, were tied in by aerial photographic
referencing using an AFA-17 aerial camera. Flight altitude was maintained within the
range of 50-75 meters above the surface. From the results of these aerial operations
gamma field maps were made of the 'raas-Yuryakh" and "Aykhal" sites with a scale of
1:25,000 and of the "Udachny" site on a scale of 1:10,000, which characterize the general
radiation background above said sites and the distribution of radioactivity over them.

The "Taas-Yuryalh" site. The survey was performed on three separate sectors
No. 1, 2, and 3 (Figure 2).

On the map of the gamma field of sector No. 1, the isolines are drawn every 2
pr/hr. The maximum activity of the gamma field, which does pot exceed 18 pr/hr, is
observed only at the southernmost boundary of the sector, and the main portion of the
sector, including the town Taas-Yuryakh itself, is characterized by gamma activity levels
no greater than 12 pr/hr. To understand the nature of the high (up to 18 pr/hr) gamma
activity, detailed surface operations are required involving soil, vegetation and water
sampling The nature of the gmma field in the area of well No. 47, the site of an
underground nuclear explosion, is shown in Figure 3. A radioactive contamination spot
revealed by surface operations was not recorded by airborne gammaspectrometry, which
can be explained by low radioactivity.

On the map of the gamma field of sector No. 2, the isolines are drawn every 5
pr/hr. In general, sector No. 2 is characterized by the background value of the gamma
field, and only in certain areas of the Telgespit River valley and in the central part of the
area are values up to 20 pr/hr reached. In order to understand the nature of these
"spots", a complex of surface operations has to be conducted. In this sector four
underground nuclear explosions were conducted. The nature of the gamma field above
the wells is normal (Figures 4, 5).
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On the map of the gamma field of sector No. 3, the isolines were also drawn
every 5 gr/hr. The sector is characterized by a background gamma activity of no higher
than 15 ur/hr. In this sector two underground nuclear explosions were conducted. Ile
nature of the gamma field above the wells is normal (Figures 6, 7).

The !Aykbar sith The survey of this sector entaled a series of surface operations
(Figure 8).

An airborne geophysical survey confirmed the presence of radioactive
contamination 3,250 m south-southwest from the mouth of the River Chukuka, the left
tributary of the. River Markh-a. The sector with radioactivity of higher than 10 pr/hr is 1
x 3.75 km in size and extends in a northeasterly direction (Figure 9). The highest
radioactivity of up to 70 pr/hr was registered in the southwestern part of the
contaminated sector. Since the nature of radioactivity of this sector was established
unambiguously by the surface operations, inchLding that inithe mouth of the River
Chukuka where gamma field- radioactivity is slightly higher than 5 pr/hr, surface
operations should be conducted in this area for determining the nature of other "spotsW
with radioactivity over S r/hr, and also aerial operations should be expanded for
detecting. simila "spots"in adjacent areas.

.bMe LJdmchu site. In August of 1990 an airborne gamma-spectrometric survey
on the scale of 1:10,000 was conducted on the left bank of the Daldyn (Fiure 10). On
the gamma field map, the site of the explosion and traces of the discharge are fixed by
the 10 pr/hr i _ogama the maximum values in the epicenter reach 25 pr/hr (Figure 11).
In addition to the map of the gamrmna field, we present a copy from the map of uranium
concentrations (Figure 12) which indicates that the site of.the nuclear explosion was also
recorded in the uranium channeL

2.2 Surbee DwInutric and Radlmetric Operadns

Surface operations were planned, taking into account the data obtained from an
advance airborne gamma-spectrometric survey, in sectors with increased levels of
radioactivity that were not clearly related to the sites of underground nuclear explosions
by the method of landing an 'assault tean", conducting measurements and sampling soil
and water in sectors where radioactive was detected, detailed operations
were carried out on a scale determined by the dimensions of the object detected.

For performing these tasls the team was equipped with a sufficient number of
radiometers and dosimeters: 6 SRP-68-01, 1 DRG-41T, 1 DKS-04, 1 DP-5, 1 IBD-12, 2
RSP-1OIM Poisk-Pripyat with gamma and beta detectors, 1 RKB4-IebL Al of these
instruments were tested metrologicafly in 1989-1990.

In the course of carrying out the planned program of operations, the inadequacy
of the "assault team" technique immediately became obvious: the time limitation when
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the helicopter waits with its engines running prevents investigating an adequately
representative area around the shaft in which the first nuclear explosion was conducted
(shaft No. 61), not to mention the increased levels of gamma radiation recorded by
airborne gamma-spectrometric survey in marshy river floodplanes, where only a few
measurements and random sampling could be made (sector No. 2 of the airborne
gamma-spectrometric survey, the Telgespit River valley).

As a result, in the sector "Neva-3" one profile was made through shaft No. 61, 400
m long with azimuth 20' (fixed measurements at 20 m intervals, gamma radiation values
from 8 to 12 Mr/hr and beta radiation values of 1 to 4 particles/min cm2 ). During three
landings in the Telgespit River valley, 7-11 Mr/hr and 2-4 beta-particles/min.cm 2 were
recorded within the boundaries of the gamma fields from the data of the airborne
gamma-spectrometric survey with an intensity of up to 20 pr/br (in each case, one 100-
120 meter long profile was passed).

The "Taas-Yurvakh" site. (town of Taas-Yuryakh, shaft No. 47).
The shaft is located 7 km from the town Taas-Yuryakh up the Taas-Yuryakh

River on its right bank. According to the information provided by the Production
Geological Association Lenaneftegazgeologiya, an underground nuclear explosion was
conducted in shaft No. 47 in 1979. There is a sign at the shaft mouth saying 'Shaft No.
47, started July 1981, completed February 1986." There is no dear reason for this
discrepancy.

The sector was not investigated in detail, the trunk line (800 m) ran through
shafts No. 47 and No. 55 (located 100 m at azimuth 50',started October 1981, completed
January 1986), three profiles at 100 meter intervals, 280 m long, and a route along the
river bank. The natural rock gamma background was 9-11 Mr/hr.

A spot of radioactive contamination was found 100 m from shaft No. 47 at
azimuth 315-with an intensity of gamma radiation on the surface of 113 Mr/hr against
the background of 11 Mr/hr and a beta radiation flux of 22 particles/cm 2 min against the
background of 2-4 particles/cm2 min. During detailed study of a 50 x 50 m square area
at a scale of 1:500, a maximum radioactivity of 230 ur/hr was recorded (on the surface)
[illegible] pr/hr as well as the 33 particles/cm2 miin flux of beta radiation against the
background of 6 particleslcm 2 Tnin (Figure 13).

Gamma radiation was caused by cesium-137, the spectrum of which was read out
by RSI-101M (Figure 11).

Soil sample No. 47/1 was taken from a point with maximum activity. On the
outline of the spot (98 pr/hr), in a 0.5-in deep bore hole, two samples were taken from
the surface of No. 47/2 and at a depth of 0.5 min No. 47/3. The total beta activity of
the samples was 148.3, 32.4 and 16.4 x 1012 Ci/g, respectively, which permits the
conclusion that the contamination did not go far below the surface.
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Along with the investigation of the explosion sites, radiometric investigations were
conducted on food products and drinking water (the total beta activity was measured
with RKB4-IeM by V.L Cherepanov, the senior engineer of the Department of Radiation
Hygiene of the Republic [illegible]. During these investigations concern was aroused by
analyses of drinking water from water intakes in the Taas-Yuryakh and Ulakhan-
Botuobuy Rivers, which indicated 2.3 and 3.3-10-1o Ci/l (as a rule, the total beta activity
of drinking water in Yakutia is below the sensitivity level of the RKB4-leM).

The results of the analyses were repeated again on June 27, 1990 in the town of
Mirny, which was the reason why part of the group (A.G. Tsyganov, V.L Cherepanov,
VA Danilov) returned after completing the planned operations in the town of Taas-
Yuryakh to meticulously test the water in the Taas-Yuryakh and Ulakhan-Botuobuy
Rivers. Sampling was conducted on July 7, 1990, ie. two weeks later. Four samples
were taken from the Taas-Yuryakh River, from the site of explosion to the town at 1.5
km intervals, and five samples at the same inttrvals from the Ulakhan-Botuobuy River.
The results of the analysis indicated total beta activity below the sensitivity of the RKB4-
IeM. As we have mentioned above, some of the operations, ie. testing, were duplicated
by utilizing several methods of testing and analysis. In this case, on July 26, 1990
Yakutgidromet representative Zh.L Dokhturov took a large sample of 20 liters from the
Ulakhan-Botuobuy River, and used the method of concentration of radioactive strontium
by sorption on ion-exchange resins. The analysis of this sample performed at the
PUGMS of the city of Vladivostok showed 13.2 Bqam 3. For comparison, a similar
sample from the Markha River 1 km urtream from the site of discharge of a nuclear
explosion (Kraton-3), showed 3.2 Bq/m .

There are six underground nuclear explosion sites in the Ulakhan-Botuobuy River
valley, situated above the site of sampling and in close proximity to shaft No. 47. Hence
the need for systematic monitoring of the water, a very detailed investigation of all
explosion sites and possibly a more in-depth examination of the entire problem than the
present concept, including- explosions, tectonics, permafrost, etc.

The natural gamma background around the site of underground explosions (1976-
1987) was investigated during a radiometric survey in 1972-1976 carried out by the
Botuobuy expedition (Report on a geological survey on a scale of 1:200,000 in the
territory in sheets R-49-XXl XXII XXII, XXV, XXVIII and XXIX, from work
performed by the Taas-Yuryakh team, I.N. Antipin et at, Mirny, 1977, YATGF,
inventory No. 13134). These operations included a radiometric survey on a scale of
1:200,000 over 22,885 km2; additional investigation, 979 kin2; gamma profiling of the bore
holes, 4,475.6 linear meters; trenches, 636.8 m3; gamma logging, 661.1 linear meters; core
listening with UPB-25, 1010.6 linear meters. Rock radioactivity quaternary deposits
(loams, sand, clay, pebbles) - 4-10 Mr/hr, dolerites - 4-6 pr/br, marine deposits of the
Toar and Pliensbachian stages - 4-8 gr/hr, tuffs - 8-10 Mr/hr. The series of Ukugut,
Irelyakh, Uga and Upper Lena, as well Middle Paleozoic and Ordovician deposits
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displayed a relatively high radioactivity of 10-15 pr/hr. Around the site of explosions the
natural gamma background of rocks does not exceed 14 pr/hr.

We present these data as a basis for further investigation of the radiation situation
at sites of underground nuclear explosions, so as to identify radioactive contamination
spots against this background.

The Udachny site. It was not included in the plan of operations due to lack of
information available to the Coordinating Council on the nuclear explosion conducted
there. According to the information obtained from the executive committee of the city
council and the sanitation and epidemiology station of the city of Udachny, an
underground (near-surface) nuclear explosion was conducted 2.5 km northeast of the
town of Udachny in 1974 for the construction of a water reservoir dam. A powerful
outburst was observed by witnesses.

The radioactivity at the site of the explosion was 50-65 pr/hr on the surface, and
up to 200p r/hr at a depth of 0.4 m in the excavation.

The results of our investigation are set forth in a document attached to this report
(see Appendix No. 5).

According to data from the airborne gamma-spectrometric survey conducted last
August, radioactive contamination was recorded both above the explosion crater and in
the cloud traces (Figure 11).

In the future, the area of airborne gamma-spectrometric survey must be extended
for monitoring the cloud traces, and detailed surface operations must be conducted at
the site of the explosion and contamination spots. The fact that radioactive
contamination was recorded in the uranium channel during the airborne gamma-
spectrometric survey (Figure 12) also requires explanation.

The A1khal site (Kraton-3).

The natural gamma background of the territory was studied during large-scale
prospecting for uranium by the geologists of the Amakinsk expedition in 1971-1973
(M.V. Gavrilyuk et al. Report on the Work of the Khalamanit Team for 1971-1973.
Materials for the state geological map, 1:50,000 scale, sheets 0-49-81-B, r and 0-49-82-
A,S,B. Nyurba, 1973). The radiometric survey on a scale of 1:50,000 was made over an
area of 1,061.7 km2 with SIT-2 radiometers; gamma profiling of a bore hole 1,323 linear
meters deep and 801.8 m3 of trenches was performed.

Procedure: Large-scale uranium prospecting was conducted simultaneously with
geological mapping. It involved continuous listening through a telephone with
measurements made after each 50 m and regardless of the interval when the rock
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changed. Bedrocks were studied from profiles with measurements after each 1 m, the
profiles were not less than every 10 tn.

Prior to the beginning of operations, all instruments were adjusted using an
aqueous-radium modeL Field calibration and adjustment by the aqueous-radium model
were conducted at least once a month.

Conclusion: the rock making up this territory has a radioactivity of 4-7 pr/hr,
seldom up to 14 pr/hr (zones of fractures), and in just one case, the radioactivity of
Permian sandstone was determined to be 25 pr/hr (the so-called 946).

Upper Cambrian rock is found only in the valleys of the Rivers Markha and
Kuchuguy-Taanaakh. Limestone, dolomites with layers and lenses of calcareous
aleurolites, marLs, calcareous small pebbled conglomerate, and algal limestone were
found.

Lower Ordovician deposits were the most common and found throughout the
entire area studied. They are represented by dolomites, limestone, oolitic sandstone and
limestone, algal dolomites, and plane pebble conglomerates.

Carbonate deposits are characterized by a quiet gamma field with fluctuations of
gamma activity from 4 to 7 pr/hr, in some cases, over fracture sections, up to 9-12 pr/hr.

Permian deposits are characterized by a wide variety of lithologic variations:
sandstone, aleurolites, gravelites, arlillites, carbonaceous shales, sand, tuff sandstone;
radioactivity 8-14 Ar/hr. In a single case, on the northern slope of the brooks Baziony
and Trekhglavy, up to 25 pr/hr was detected in sandstone.

The pearl-luminescent analysis of 4-X samples yielded 0.00042, 0.00025, 0.0001,
and 0.00005% for uranium.

Dolerites covering significant areas of the territory studied registered from 4 to 5
pr/hr.

Rock radioactivity over exposed sectors:
Ar/hr Number of

measurements
1. Limestone and dolomites 4-7 198
2. Dolerites 4-5 512
3. Permian deposits 8-14 75
4. Quaternary deposits 6-8 94
5. Zones of fractures in carbonate mass 9-12 70

This area was rated as unpromising for finding radioactive raw materials.
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The shaft, where an underground nuclear explosion was conducted in 1978
accompanied by an accidental discharge of radioactive substances, is located on the right
bank of the Markha River (120 m from the water's edge), 3,250 m upstream from the
mouth of the River Chukuka.

There are no remnants of machinery and equipment in the drilling area,
production facilities and living quarters were demolished, and the soil layer was plowed
up by a bulldozer within the radius of the first one hundred meters. A tomb was
constructed next to the shafL An earth embankment protects the shaft mouth and the
tomb on the side of the slope.

The shaft mouth is a 3 m high pile of earth with broken boards, pieces of cables,
pipes, and pieces of concrete, topped with a cast iron sign DANGER ZONE," which
forbids earth moving and is securely fastened to a drill pipe. Radioactivity at certain
points reaches 740 5r/hr.

The tomb is a rectangular flat hill, 2 m high measuring 10 x 30 and located
parallel to the river bank 100 m from the water's edge. It is fenced by several rows of
barbed wire welded to pipes which are welded into half-barrels filled with cement. The
fence was destroyed by frst because the wire was too taut. Radioactivity on the surface
of the tomb is 120-280, and at some points up to 700 ar/hr.

The embankment protecting the tomb and the shaft mouth from flood and ram
water hom the side of the slope is made of earth with broken boards and bushes up to 1
m high, and adjoins the edge of the flood plain terrace as a semi-ring 75 m, in radius.

Up the slope from the drilling area, toward the geodetic sign "Mouth of the
Chukuk", there is a strip up to several hundred meters wide and 2.5 km long of 'dead"
forest which consists of standing dead trees, bushes, grass, moss, and reindeer moss, all
dead. The only green plants are single, sparse, young willow sprouts spaced 20 to 30
meters apart, 1.0-12 m high with 2-3 leaves. Radioactive background in the axial portion
of the trace: 50-80 ,r/hr, on the ground surface: 100-120, up to 150 pr/hr.

Dosimetric Measurements

Because of the substantial length of the contamination spot within the sector
investigated by airborne gamma-spectrometric survey (5 km), the scale of 1:25,000 of
surface dosiietdic operations was used. Measurements were conducted with a pitch of
20 n 'Over profiles every 250 m. The trunk line was cut along the compass traverse,
profiles were passed using inclinatoriums. The minimum limitation was determined by
triple repetition of the measured level of 9-10 gr/hr. The natural background of the
rock making up the area studied was 8 gr/br.
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A total of 12 profiles, 500 to 1,700 m long, were passed, and radioactive
contamination was monitored for 3.0 km (Figure 16). The results of surface observations
were practically comparable with the data from the airborne gamma-spectrometric
survey.

The nature of gamma radiation from field observations was determined by the
presence of cesium-137 (Figure 17,a-At).

We used the value of the background, 10 ur/hr, as the boundary of the
contamination spot, when the presence of cesium-137 against a background of 8 Mr/hr is
recorded reliably by the instrument RSP-IOIM "Poisk-Pripyat" (Figure 1 7 ,A).

The density of the flux of beta particles within the contamination spot reaches 98
particles/min.cm2 at the shaft mouth and 60-90 particles/min cm2 along the line in the
area of profiles 5 and 6 against the backgroui.d of 2-4 particles/min.cm beyond trie
boundaries of the spot (measurements were made at a distance of 10 cm from the
surface).

The results of the measurements suggested the presence of strontium-90.

On the isogam of 5 Mr/hr (Figure 8), the airborne gamma-spectrometric survey
around the main trace revealed and delimited contamination spots that spanned the first
few hundred meters to the first few kilometers. The nature of their distribution makes it
possible to talk about a possible spread of spots over tens of kilometers. During the test,
two spots were visited: the spot on the right bank of the Markha River downstream from
the mouth of the Chukoka River 12 Mr/hr (water sampling sites S10 and S11), and the
spot that is the closest to the main trace to the east: 15-17 Mr/hr (water sampling sites
Y-811 and Y-6P).

According to calculations performed by LtCol. A.L Chomchoyev, chief of staff of
the Civil Defense of the city of Yakutsk, the levels of radioactivity in the nearest trace at
the time of discharge could exceed 200 Mr/hr, and the total contamination of this area at
the present time is up to 3,000,000 Bq/kg (calculations were made before the results of
the analysis were received).

Results of Sampling

During field operation on the "Aykhal" site, soil, vegetation and water were tested.
Testing as well as analytical operations were performed in accordance with the
appropriate departmental procedures. A total of 44 soil samples, 14 vegetation samples,
and 20 water samples were taken. The distribution of soil and vegetation sampling sites
is given in Figure 18, and water samples are presented in Figure 19.
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The results of laboratory investigations demonstrate a direct relationship between
the concentrations of cesium-137 and strontium-90 and the strength of the exposure dose
of gamma radiation (Figure 20).

The nature of propagation of radioactivity into depth was investigated in three
bore holes 050-0.55 m deep; bore hole 3 - PR6.5 PK200, bore hole 4 - PR6.5 PK100,
and bore hole 5 - PR6.5 PKO. The breakdown: 0.00-0.05 m - soil and vegetation layer,
0.05-0.16 - gray sand (only bore hole No. 3), 0.05-0.55 (0.15-0.50 m in bore hole No. 3) -
yellow clay. Analyses of 6 samples from each bore hole indicate insignificant
permeability of the clay, nevertheless the process of radioactivity redistribution from the
surface to the interface of thawing and frozen rock was observed (Figure 21).

Analysis of the surface waters in the trace outline for total beta activity performed
with the instrument RKB4-leM at a differentiated counting rate, which makes it possible
to show qualita'ivc war -r contamination (sample S112 - 24.6 s-1, S113 - 26.4 s-', S114 -
29.9 s5, S115 - 29.1 s-l, drinking water - 18-20 s-'), indicates values below 1 x 10.10 Ci/I.

The results of the analyses make it possible to conclude that radioactive
contamination in the trace is of a surface nature; most radionucides were recorded in
the soil vegetation layer, except for the area near the mouth of the explosion shaft and
the tomb, where radioactivity increases with depth. In the tomb zone on the surface at
140 pr/hr, the total beta activity is 633.lx10 l Cig, at a depth of 0.5 m, it increases to
540 ur/hr and 1,193.6x10e Ci/g.

Surface water flows do not carry any significant concentrations of radionuclides.
Radionuclides enter the Markha River mainly due to mechanical runoff.
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Results of Radiometric Investigtions

Nos. Designationof sample |uan-iq | Radioativit y VDUI Comment
1 2 34CO ) a4 6

71 - 2 3 1 4 1 5 1 6

Tom

1. Jam (cunant) 2

2. Berks (lingnberries.
blueberie, red currat) 3

3. Fsb (roalt, aucan 4

4. Man(beed 3

5. Met (polt) 2

6. Milk (bole) 7

7. Waler (Bohhoy I
BotubyR)

& Water ('hs-Yuyakh I
Ph-

- of T-Y-yRaMm Ram

Below sen- 2X10
4

satltyof
iument

same

sme

Same

same

3.3X10

2.3XI0

2X10

, 5x104 ,

gMiO

5xI&4

C10'O

S.1et

same

Seasitivityof RKB4-
leM

Samplingdate
IW2519

same

same

sume

same

same

9. Groundwater 3 Below sen-
(shaft No.1) sitivityOf

beflrumeat

IOL Dslakfgwater "Dbaoy

samples 1-5, badkgound 5 Same
13 psrjbr)

11. Deinklq waler (Ta-
Yuryalkb River, samples 4 Same
14 12 pribr)

Same

Sampeg date
51X10" 07/87190 -

Same Same
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I I - 2 1 3 1 4 1 5 1 6 1

12. Water (Lake Bolshoye,
background 10 pr/hr) 1

13. Water (Lake Khoru-Kel,
background 8 pr/hr) 1

14. Soil No. I (shaft No. 61,
background 12 pr/hr) 1

15. Soil No. I (shaft No. 47,
background 25 pr/hr) 1

16. So lNo. 2 (shaft No. 47,
background 30 pr/hr) I

17. Soil No. 3 (shaft No. 47,
background 100 pr/br) 1

18. Soil No. 1 (shaft No. 47,
background 98 pr/hr) 1

19. Soil No. 2 (shaft No. 47,
background at a depth of

Q5 m - 67 pr/hr)

20. Soil No. 3 (shaft No. 47
on the surface, back-
ground 239 pr/hr) 1

same

same

same

same

same

same

4 times higher than
background

Beldw sensitivity

30 times higher than
background

Tr ofgUdad-y

1. Ground water (explosion
crater near Udachny) 1 Below sensitivity

-12-

same

same

same

same

same

same

same

same

same

Sampling date
06/25/90

same

same

Sampling date
07107/90

Sampling date
07,07/90

same

Sampling date
0650
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_1 1 2 1 3 T 4 T 5 T 6 1

2. Drinking water (River
Ulakhan-Byyttakh, 1 km
from the explosion site) 1 same same

3. Soil No. 1 (southern
slope of the aater)

4. Soil No. 2 (southwestern
slope, background 12
yr/hr)

5. Soil No. 3 (to southeast,
background 60 pr/hr)

6 Soil No. 4 (northeastern
slope 20 m from the
ridge, background 110
Prir)

7. Soil No. 5 (to northeast,
70 m from the ridge,
background 11 pr/br)

1 same

2 times higher than
1 background

3 times higher than the
I background

3 times higher than the
I background

I Below sensitivity

M Aa, hw, 60bkmfra UdaChkq

1. Soil No. I (river sand, 1
km downstream from the
dry brook, background I Below sensitivity
10 pr/br)

same

same

Sampling date
same

same

same

Sampling date
07)07M90

2. Soil No. 2 (30 km from
shaft mouth to the west,
background 20 pr/br)

2.5 times higher than
I background

-13-
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I 1 2 1 3 1 4 - s 1 6 1

3. Soil No. 3 (northern side
of the crater, background
175-220 pr/hr)

4. Soii No. 4 (southeastern
side of the crater,
background 130-150
pr/hr)

5. Drinkingwat (Markba
River, samples 1-12 from
the mouth of the dsy
brook at 300 m intervals
for 3.3 km downstream,
background 8-13 prhbr)

6 Reindeer mosn (site of
contamination, profile 6,
background 60 pur/r)

7. Reindeer moss (site of
base 1 of the expedition
camp, I km upstream.
background 10 pr/br)

50 times higher than
background

40 times higher than
background

Beoaw sensitivityof
instrument

20 tlmes higher than
I background

I Below sensitivity

CONCLUSION

1. At the sites of nuclear explosions in the Mirny district (town of Taas-Yuryakh, city of Udadcny, area of

the Markha River) radioactive contaminationof the soil and vegetation was found (2-50 times higher than

the radiation background).

2. The gamma background exceeds the natural values by 25 times and mor

3. The total beta activity of drinking water sources (Botuobuy River, Taas-Yuryakh River, Sytykan water

reservoir, and Markba River) is lower than VDU48 (5X10
3 CVI).

RECOMENDATIONS

To improve the performance of specialists who go to areas with an unfavorable radiation situation
the foliowing is necessasy.

L Available equipment:
- surveying radiometer SRP48-01
- RSP-IO1M unit
- DRG-OOT dosimeter
- DKS-04 dosimeter (each specialist should have one)

-14-
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- RKB4-leM radiometer
- RUB-OIP radiometer
- RGA-O1P or RAS-04P aerosol radiometer
- DK4Z, IFKU, and TLD individual dosimeters
2. The optimum composition of a team is 4-6 spedalits.
3. The table of equipment, in addition to protective dothes, sleeping items, and food, must indude:
- bags for soil, vegetation, and other samples
- 1, 10, and 20 liter water sampling tanks.
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Institute of Biology of the Yakut Scientific Center
of the Siberian Branch of the USSR Academy of Sciences

Investigation of Samples of Soil and Vegetation at the Sites
of Underground Nuclear Explosions in the Mirny Rayon

From June 24 to July 7, 1990, on the instructions of the Council of Ministers of
the Republic, a group of radiologists worked in the Mirny, conducting a radiation study
of the towns of Taas-Yuryakh and Udachny and the surrounding areas. The Institute of
Biology of the Yakut Scientific Center of the Siberian Branch of the USSR Academy of
Sciences participated in this work

Field operations employed the SRP-68-01 (No. 2141, metrology of June 1990),
and RSP-101M units. Six soil samples and two vegetation samples were taken.

Sample lB-1. 200 m to the north-northeast from the mouth of shaft No. 47, soil,
background 110 1&r/hr.

Sample IB-2. 10 m north of the point of first sampling, soil, background 25-30
1&r/hr.

Sample IB-3. Site of the nuclear explosion 2.5 km from the town of Udachny,
soil, background 120 Mr/hr.

Sample IB-4. Site of the nuclear explosion 60 km from the town of Udachny
'Kraton-3", shaft mouth, soil, background 750-800 Mr/hr.

Sample lB-5. 'Kraton-3', 1150 m from the shaft mouth along the main line, soil,
background 100-120 Mr/hr.

Sample IB-6. "Kraton-3", 1200 m from the shaft mouth along the main line, soil,
background 90-100 Mr/hr.

Sample IB-7. Sampling site IB-5, moss, reindeer moss, 600-700 beta
particles/cmrmin.

Sample IB3- The sampling site IB-6, moss, reindeer moss, 300-350 beta
particles/crhmin.

Samples were taken at the sites of high background, depth 5 cm, area 0.01 in2

beta radiation was measured on the surface.
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The samples were analyzed at the Institute of Plant and Animal Ecology of the
Ural Regional Division of the USSR Academy of Sciences at the Department of
Continental Radioecology in the town of Zarechny in Sverdlovsk Oblast The level of
cesium isotopes was measured on the AM-A-02F1 multichannel analyzer with a
semiconductor detector, model DGDK 50-B. The photopeak areas were calculated on a
computer, the error was no greater than 3%. In the prepared soil samples, the content
of strontium-90 was determined from the daughter yttrium-90 where the radiometry of its
precipitates was conducted on the low background UMF-1500 unit with the end-window
counter SBT-16, where the reading error was no greater than 15%.

The results of the analyses are presented in the form of a table.

Sample No. Strontium-90 Cesium-137

kBq/kg kBq/mi2 kBq/kg kBq/m

IB-I 0.210±0.045 5.25±1.13 0.7±0.1 17.5±10.0

IB-2 0.020±0.003 0.50±0.07 1.8±0.5 45.012.5

IB-3 0.010±0.001 0.25±0.03 0.5±0.1 12.5±2.5

EB-4 30.72±2.83 768±70.8 22.3±0.1 558+3.0

B-5 8.58±1.25 214.5±31.2 6.1+05 152.5±12.5

IB-6 8.99±0.66 224.8±16.9 3A±0.7 85.0±17.5

IB-7 152.9±12.1 - 115.8±0-.3

IB"8 160.2±11.8 - 97.3+0.3
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Strontium-90 and cesium-137 levels in average global fallout (background values) and in
some areas of the Chernobyl zone:

No. Geographical Strontium-90 Cesium-137
location kBq/kg kBq I Bq/kg | kBq/m2

1. Average global
fallout

2. Six km south-
east of the
Chernobyl
nuclear power
plant (near
Lake Kopachi)

3. 18 km south of
the nuclear
plant (near
Lake
Cierevach)

up to 0.2 up to 4-5 up to .2 up to 4-5

50-200

8-20

up to 500-800 550-1100

up to 100-600 10-30

up to 4000-
6000

up to 150-300

B.N. Fedorov
Junior research associate, Institute of
Biology of the Yakut Scientific Center
of the USSR Academy of Sciences
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Laboratory of the Department of Radiation Hygiene,
Yakut Republic Sanitation and Epidemiology Station

RESULTS
of Radlometric Analysis of Soil Samples

hum the Mirny Rayon in July 1990

The total beta activity of the soil samples was determined on the UMF-1500 unit
in accordance with procedural instructions approved by deputy chief sanitary physician of
the Russian Federation NS. ritkov on November 14, 1975. Total beta activity of the
soil was measured with the aid of a kit including the STS-5 counter and a loose sample
container. Since the beta activity of soil is determined approximately 70% by potassium-
40 and 30% by the isotopes of the uranium and thorium series, UMF-1500 was
calibrated against potassium chloride, because the average energy of the beta particles uf
the uranium and thorium series measured by the counter STS-5 is practically equal to
that of potassium-40. The specific activity of potassium chloride is 3.87X10 10Cig.

The total alpha activity was measured on the BDA unit using the procedure
"Determination of Total Alpha Activity of Soil approved by the deputy chief of the
Main Administration of Research Institutions and Scientific Research Coordination, NA.
;Demidov on August 25, 1976, and developed. by the Leningrad Research Institute of
Radiation Hygiene of the Ministry of Publc Health of the Russian Federation. BDA

-was calibrated.against a soil "reference containing 63X10-'0 curie of thorium per gram
of soiL

The total alpha and beta activity comes from 14 alpha emitters and 6 beta
emitters of the uranium and thorium series and potassium-40. With their average
concentrations in soil of U = 2.4X104 Cvg, Th - 8X104 Ci/g, and K-40 = 2X10-2 Ci/g,
the total alpha and beta activities are almost equal:

Es = 8pa(U) + 6pa( h) = 6.4 X 10- + 5.3 X 1012 CI/ = 11.7 X 10-m Ci1

ED = 3pP(U) + 3pp(Th) +pp(K) = (2.4 X 10 12 + 2.6 X 10 12 + 16.2 X 102 CI/g
= 21.2 X 10-2 Ci/g

hence -.dL = 0.55.
Ep

When there is little uranium and thorium in soil, this ratio is significantly lower.

At present, there are no maximum permissible levels for soiL
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Total Beta and Alpha Activity of Soils

No. Place sample Sample Total activity
was collected number

Beta X Alpha X
10-12 lo-12

Ci/g Ci/g

1. Mirny Rayon,
Narkha River 3/6 31.1 3.0 0.1

2. same 4/6 22.9 4.2 0.2
3. same 5/6 21.3 3.4 0.2

4. same 3/5 59.2 2.3 0.04
5. same 4/5 26.6 4.0 0.15
6. same 5/5 28.8 3.8 0.13

7. same 3/4 143.7 4.7 0.03
8. same 4/4 24.6 3.6 0.15
9. same 5/4 18.4 6.8 0.37

10. same 3/3 252.6 4.7 0.02
11. same 4/3 37.6 2.2 0.06
12. same 5/3 26.6 4.2 0.15

13. same 3/2 672.5 3.1 0.004
14. same 4/2 70.1 3.8 0.05
15. same 5/2 75.6 4.6 0.06

16. same 3/1 2,665.2 2.9 0.001
17. same 4/1 1,573.2 2.7 0.002
18. same 5/1 909.6 2.8 0.003

19. same 1 633.1 4.9 0.008
20. same 2 1,193.6 4.2 0.003

21. Mirny Rayon,
Taas-Yuryakh,

47/3 16.4 2.2 0.13
22. 7 km, shaft 47/2 32.4 2.5 0.08
23. 47 47/1 148.3 2.1 0.01

same
same

The measuring time for each sample was 30 minutes.
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The total beta and alpha activity of arable soil of the Yakut SSR is 20-25X10-'2
Ci/g and 7-10X1012 C/g, respectively, and to a great extent depends on the quantity and
kind of mineral fertilizer applied.

Analysis indicates that the total alpha activity of soil is approximately equal to the
mean values of alpha activity of arable soils throughout the Yakut SSR, and its increase
was not found in any samples, while the total beta activity increases upwardly and
reaches its maximum level on the surface of the soil.

This indicates soil contamination with sources of beta radiation.

Taking into account the fact that more than 10 years have passed since the
explosion, these can be strontium-90 and cesium-137, whose half-life is about 30 years.

T. Lopukhova
Laboratoiy Physician of the Radiological
Laboratosy of the Republic Sanitation
and Epidemiology Station
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Yakut Republic Sanitation
and Epidemiology Station

CONCLUSION
on the of Radiochemical Analyses of

Water Samples Collected by a Group of Specialists from
the Coordination Council in the Mirny Rayon

in July, 1990

Water samples were collected in rivers used as sources of drinking water by
settlements located in the area and at the sites of underground atomic explosions in the
Mirny Rayon.

The purpose of the laboratory investigation was to try to establish the possibility
of artificial (strontium-90 and cesium-137) and natural (uranium-238 and radium-226)
radionuclides entering natural waters as a result of explosions. The radiochemical
analysis was conducted in August of 1990 at the radiological laboratory of the Yakut
Republic Sanitation and Epidemiology Station using procedures approved by Chief State
Sanitary Physician P.N. Burgasov on December 3, 1979.

Radiometric apparatus of the UMF-1500 type and a scintillation alpha unit with a
BDA unit and photoelectric calorimeter, which passed state testing at the Far East
Center of Standardization and Metrology in July 1990, (as evidenced by the appropriate
documents) were used.
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Results of Radiochemical Analysis of Water Samples
(p X 10.12 Curies/l or p X picocuries/l pCll)

Sample Num- Strontium Cesium-137 Uranium-
collection site her of -90 238

sam-I
1 _S2 3 4 5 6 7

To q of Taas-Ywakh
1 Taas-Yuryakh R. 1 1.6 Lower than 0.6 0.2

minimumn
2 Ulakban-Botuobuy 1 1.5 measurable 0.3 0.3

R. radioactivity or
less than
0.5X10j1 2 Ci
(0.5 pCiA)

11l 2 3 4 5 6 7

Tm of UMacuy
3 Markha R. (mouth 1

of brook at
explosion site)

4 Markha R (50 m 1
below mouth of
brook at explosion
site)

Tm of Spdjuka
5 Vlyuy R. 1

To%" Of SW*
6 Viyuy R. 1

Permissible concentration for
water under Radiation Safety
Standards NRB 76/87

2.5

1.5

- 0.3 0.2

- 0.3 0.2

1.5 0.3 0.2

3.0 0.2 0.2

4X10 '° 15X1O4 5.9X1010

ci/
5.4X10-'°
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The concentrations of natural radionuclides (uranium-238 and radium-226) in the
investigated samples of water from the rivers of the Mirny Rayon are within the mean
values of long-term laboratory observations (since 1983) (for the Vilyuy River, the
concentration of uranium fluctuated within the range of 0...[lllegible] 0.5 pCO, for
radium-226 it was 0.2-0.3 pCil), which is slightly below the average values for the
Republic, which are 0.4 pCiAl for radium-226, and 0.5 pCiA for uranium-238.

Artificial radionuclides enter open bodies of water mostly by being washed out of
the soil by rain and thawing waters.

The concentration of cesium-137 in all water samples was below the minimum
measurable activity or lower than 0.5 pQ/L

The content of strontium-90 in the individual samples of water collected from the
rivers of the Mirny Rayon is more comparable with the results of long-term observations
of water in the lakes of the Vilyuysk group of rayons, where the concentration of
strontium-90 fluctuated within the range of 1.5-3.5 pCi/I, while in the rivers it was 0.5-1.5
pCUL

It would be premature to declare the estimate final because of an insufficient
number of samples, and work on investigating the level of strontium-90 in these specific
sectors must be continued.

In general, the concentration of natural (uranium-238, radium-226) and artificial
(strontium-90, cesium-137) radionuclides in the investigated samples of water from the
riven of the Mirny Rayon is at least 100 times lower than permissible concentrations for
category B under the Standards of Radiation Safety (NRB-76/87).

G.Ye. Semonov
Head of the Department of Radiation Hygiene
of the Yakut Republic Sanitation
and Epidemiology Station
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3. Individual Dosimetry

In order to ensure the safety of personnel during surface operations in the course
of radiometric investigations and while sampling plants, soil and water at many sites of
radioactive contamination, 'Regulations on Radiation Safety During Investigations" of
June 22, 1990 (Appendix 6) were developed and approved. The Radiation Safety Service
of TsPSO ordered 25 individual photodosimeters (IFKU-1) from the Experimental
Procedural Unit of Nuclear Geophysics, which has the right to test dosimeters granted by
the Far East Center of Standardization and Metrology (678500, town of Batagay,
Verkhoyansk Rayon, Yakut SSR, uL Oktyabrskaya, 6 ., illegible..). These dosimeters
were distributed in the following manner. 11 instruments for operations in the area of
the town of Taas-Yuryakh, 12 for operations in the area of the town of Udachny, and
two reserve dosimeters (No. 4005 and No. 4016) for determining background values were
not used (Appendix 7).

CONCLUSION

According to information we have gathered, nine underground nuclear explosions
were conducted in the Mirny Rayon of the Yakut-Sakha SSR for research and economic
purposes in the vicinity of the following population centers: town of Udachny, one
explosion, (a site called 7Kristall", 1974), town of Aykhal (one, "Kraton-3, 1978), town of
Taas-Yuryakh (seven, "Oka', shaft No. 42, 1976, "Vyatka", shaft No. 43, 1978, Sheksna",
shaft No. 47, 1979), "Neva-1", shaft No. 66, 1983, 'Neva-2,3", shafts Nos. 61, 68, and 101,
1987).

Al nine explosion shafts and adjacent areas were studied, although over limited
areas, in 1990 by airborne gamma-spectrometric survey. In two cases, at the sites
"Kristal" and "Kraton-3", area radioactive contamination was found. Surface operations
were carried out at 4 sites: detailed operations at the site "Kraton-3" and prospecting at
the sites "Kristal," "Sheksna," and "Neva-3". Radioactive contamination was recorded at
three sites, "Neva-3" being the exception. The operations employed data from an
advance airborne gamma-spectrometric survey, and only at the site "Kristalr were
airborne geophysical operations performed later.

Parameters of sectors of radioactive contamination that were found and
investigated:

"Sheksna" - 50x50 m, the exposure dose up to 60 pr/hr, the minimum dose on the
surface 239 pr/hr; the total beta activity in soil 640 (460) Bq/kg (here and below the
results of radiochemical analysis in parentheses indicate the minimum values for the
site); strondum-90, 160 (88) Bq/kg; cesium-137, 350 (70) Bq/kg. In vegetation (reindeer
moss), the total beta activity was 979 Bq/kg; strontium-90, 220 Bq/kg; cesium-137, 166
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Bq/4 The contamination is of a surface nature, and radioactivity decreases with depth;
its origin is not clear, but may be "technological."

"Kristall": .4x0.9 kn, the exposure dose up to 65 gr/hr, the maximum
radioactivity on the surface, 120 Ar/hr, the total beta activity in soil, 1860 (950) Bq/kg;
strontium-90, 483 (130) Bq/kg, in vegetation (reindeer moss) the total beta activity is
26,290 (10,760) Bq/kg; strontium-90, 788 (220) Bq/kg; cesium-137, 386 (166) Bq/kg.
Radioactive contamination was caused by a near-surface underground nuclear explosion.
The nature of the explosive -operations (stripping) makes it possible to indicate a
predesigned discharge of radioactivity.

"Kraton-3': spots of radioactive contamination were revealed by airborne gamma-
spectrometric survey throughout the entire area investigated (7x12 kn); the main trace
was followed for 5 kn, 0.5 to 2.5 km wide; the exposure dose in the axial portion of the
trace is up to 2P0 prlhr, the maximum values aear the shaft mouth on the surface are
730 ur/hr, the total beta activity in soil is 28,340 (670) Bq/kg; strontium-90, 9990 (47)
Bq/kg cesium-137, 5120 (87) Bq/kg in vegetation (reindeer moss) the total beta activity
is 3,378,000 (19,760) Bq/kg; strontium-90, 55,460 (197) Bq/kg; cesium-137, 19,150 (310)
Bq/kg Radioactive contamination of the area was caused by an accidental discharge
during an underground nuclear explosion; the scale of the event is not dear, the location
of contamination spots and parameters of the main trace of the radioactive cloud
indicate that the close trace extends for tens of kilometers.

Dwuing the operations, 148 samples were taken, including 70 of soil, 14 of
vegetation, 43 of water, and 21 of food. In all 253 analyses were performed, including
104 for the total beta activity, 23 for the total alpha activity, 111 radiochemical analyses,
12 gamma-spectral analyse, and 3 analyses using a procedure with ion-exchange resins.

Analysis of the total alpha activity of 20 samples from the site "Kraton-3" and 3
samples from the site "Shekmna" produced results within average values of alpha activity
of the arable soil of Yakutia, ie. no alpha-emitting radionuclides at the sites of
radioactive contaminations examined.

Special attention was given to testing water, 43 samples were taken, including 34
for the total beta activity, 6 for radiochemical analysis, and 3 samples using the
procedure of concentration of strontium-90 on ion-exchange resins.

"Sheksna": 16 analyses of the total beta activity were carried out, one involving
application of ion-exchange resins for strontium-90, and radiochemical analysis of two
samples for strontium-90, cesium-137, uranium-238, and radium-226. In two samples,
taken on June 25, 1990 from the Ulakhan-Botuobuy and Taas-Yuryakh rivers, the total
radioactivity of 3.3Xl(Y1° and 2.3X10-10 il was found, in others it was less than
1X1'0 0CUL A sample for strontium-90 with the use of ion-exchange resins taken
simultaneously from the Ulakhan-Botuobuy River showed 13.2 Bq/W3 (3.2 Bq/i 3) in the
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Markha River, (1 km upstream from the 'Kraton-3" site of discharge). The
radiochemical analysis showed the following: a sample from the Ulakhan-Botuobuy
River strontium-90Q 15X0 12 Cl/O; cesium-137, less than 0.5X10 2 Ci/; uranium-238,
0.3X 102 Ci; radium-226, 03X10-'2 CVi; a sample from the Taas-Yuryakh River
strontium-90 1.6X10 C2IaA; cesium-137, less than 0_5Xl0l 2 CiM.; uranium-238, 0.6X10-'2
CiOA; radium-226, O.2X10 12 CW.

Kristall': two water samples were taken for the total beta activity, one from the
crater left by the explosion, the other from the Ulakhan-Byytakh River. Analysis
showed less than IX10" 0 Cli

'Kraton-3": 16 samples were taken for total beta activity, 2 for radiochemical
analysis, and 2 for analysis using the procedure of ion-exchange resins for strontium-90.
The total beta-activity of all samples was below 1X10 10 C/.L Radiochemical analysis of
two samples from the Markha River collected at-the mouth of the brook at the site of
the explosion and 50 in downstream showed strontium-9K 2.5X10-12 and 0.5X10 1 Ci2;
cesium, less than 05X10- Ciii; uranium-238, 0.3X10'12 and 0.4X10(12 Cii; radium-226,
O=0.2 COA in both samples. According to the analysis results of two samples taken
from the Markha River 1 km upstream and 20 m downstream from the mouth of the
same brook, the content of strontium-90 was 3.2 and 85 Bq/mW.

The results obtained from field studies and laboratory investigations make it
possible to give recommendations for the future orientation of studies of the radiation
situation in the territory of the republic, and for the design and conduct of similar
operations in new areas

1. A more detailed dosimetric study should be made of areas containing
radioactive contamination spots in order to develop specific recommendations and
proposals on carrying out decontamination, recultivation, or the recording of
radioactivi.

2 The areas of airborne gamma-spectrometric survey should be expanded for the
purpose of following the trace of the radioactive cloud (sites MKristall and -Kraton-3-)
from the site of discharge to the administrative boundaries of the Republic, on the basis
of data provided by the Yakut Hydrometeorological Service.

3. All underground nuclear explosions should be investigated using the technique
that has been developed. The investigations should include: an advance airborne
gamma-spectrometric survey on the scale of 1:25,000 in a 10-km radius, regardless of the
results of aerial operations, a radiometric survey of the site of the explosion shaft
opening over an area of 1.Okl.0 km with dosimetric measurements over a grid of 2OK20m
with topographic layout and pegs set out, spectrometric measurements, testing soil and
vegetation on technogenicafy disturbed and undisturbed land. These operations wil
make it possible in the future to ensure time control of the radiation situation.
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4. An ecological survey of the town of Taas-Yuryakh should be conducted. The
survey should include an airborne gamma-spectrometric survey on a scale of 1:10,000, a
gamma survey and gamma spectrometry on a scale of 1:2,000 carried out on foot,
metallometric and radiohydrogeological testing and sampling of the bottom sediments.
Monitoring of the content of radionuclides in the water of the Taas-Yuryakh and
Ulakha-Botuobuy rivers (near the town of Taas-Yuryakh) should be organized.

5. The radiological laboratories of the Republic should be equipped with the
necessary advanced instruments, first of all a gamma-ray spectrometer, which will
improve substantially the quality and speed of analytical research.
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Senator MuRKowsKi. Our next panelist is Dr. John Middaugh,
Alaska State Epidemiologist. We welcome you to the panel and look
forward to your testimony, sir.

[The prepared statement of Dr. Middaugh follows:]
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Senator Murkowski, thank you for inviting me to testify

before the Senate Select Committee on Intelligence at this

hearing on 'Radioactive and other Environmental Threats to the

United States and the Arctic resulting from past Soviet

activities." Before I begin my remarks on this important topic,

I would like to thank you for your effective leadership in

introducing and gaining passage of the Arctic Research and

Policy Act, and for your commitment to arctic residents by

including health as an integral part of- this important

legislation.

During the past six months, increasing attention has

focused on unverified reports that the former Soviet Union

dumped vast quantities of contaminants into the Arctic Ocean.

Most feared are reports of disposal of radioactive wastes and

nuclear reactors of scuttled submarines and ice breakers. Great

concern also exists that large quantities of potentially toxic

heavy metals and organic hydrocarbons have contaminated the

Russian arctic and subarctic.

Although these reports have not yet been verified, they

are of great concern. Many of us have seen reports and photos

of the tragic and catastrophic industrial contamination in

Romania documented by National Geographic.

In order to respond to these disturbing reports, the United

States must take aggressive action and assume leadership. We

need to:

1) Compile existing data that are available to help
us understand the potential threat.

(1)
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2) Assure adequate baseline data exist to enable us
to monitor and detect future potential changes.

3) Establish a monitoring program to provide constant
and complete data.

We will need to know:

. What is there?

. How much of which type of contaminant?

. Where are they?

With this information, we will be able to predict how the

materials must cause problems. We will be able to identify

potentials for contaminants to mobilize and potential pathways

by which they might disperse.

The effort will not be easy. The science is complex and

challenging. An effective effort will require multi-

disciplinary and inter-disciplinary communication,

collaboration, coordination, and commitment.

Fortunately, existing agencies and organizations exist to

implement needed planning and action. I speak, for example, of

the Arctic Monitoring and Assessment Program (AMAP). Called the

"Finnish Initiative,' it has as its primary purpose the

evaluation of arctic environmental contaminants. Four of six

priority areas identified by AMAP are those of greatest concern

regarding potential contamination from the former Soviet Union:

radioactivity, heavy metals, organochlorines, and oil pollution.

AMAP has the potential to be the international vehicle by

which arctic nations can coordinate and collaborate. But while

AMAP has the potential, the United States must assure the job

gets done. We must make available adequate resources so that

implementation of monitoring, assessment, and evaluation

receives appropriate priority.

(2)
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The United States is well represented at this time to AMAP

by the Environmental Protection Agency (EPA) and the National

Oceanographic and Atmospheric Administration (NOAA). But we

must assure adequate support for involvement of the National

Marine Fisheries (NMF), the United States Fish and Wildlife

(USFW), the United States Geologic Survey (USGS), and the United

States Department of Energy (DOE). We must also assure

appropriate support for key agencies and activities in Alaska.

During this conference, lots of attention was given to the

concept of "management for sustainability." While most focus

was given to subsistence resources, I believe we should expand

this concept to "management for sustainability of arctic

people."

At this time, we have great concerns about the impact of

environmental contaminants on human health. Contamination of

the food chain is a major potential threat to subsistence and

the sustainability of arctic people.

We must respond with adequate resources, good science, and

involvement of local arctic people who are impacted. We must

empower individuals so they can make informed decisions about

their lives and lifestyles.

At this time, although our data are incomplete, we know

that there are not likely to be any serious adverse health

impacts in the short term. Available data do not show any

recent increase in levels of contaminants in subsistence foods--

fish and marine mammals. Available data do not show recent

increases in levels of contaminants in arctic people.

(3)
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But serious gaps in our knowledge of critical areas exist.

We can obtain data in key areas quickly through initial

assessments and monitoring. We then can develop more detailed

research proposals to close critical gaps.

Because effects of exposure to toxic materials on people

are often not seen until many years after exposure, we could

obtain important information on the extent of environmental

contamination by improving surveillance of health status of

people in the former Soviet Union. The national Centers for

Disease Control (CDC) has proposed providing technical

assistance for public health surveillance by placing medical

epidemiologists in key health districts in the former Soviet

Union, including five medical epidemiologists in Siberia.

Using Alaska as a logistics base and support facility, CDC

could provide rapid identification of key health status

parameters that might identify major contaminants or areas of

concern. Surveillance would enable focused evaluation of

environmental data to assist in determining potential impacts on

arctic people.

In summary, I believe it essential that the United States

commit adequate resources to assure protection of the arctic and

its people. The United States can assure development of a

coordinated program that will:

1) Pull together available data,

2) Establish what contaminants have been released,

3) Establish a monitoring program to provide constant

and current data, and

4) Interpret data and provide information to those who

need it.

(4)
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I believe the United States should support strongly the

International Arctic Science Council (IASC) and AMAP, fund fully

and urgently the proposal by CDC to establish surveillance of

health status in the former Soviet Union, and provide enhanced

resources to fully assess the potential threat from arctic

environmental contamination.

Finally, I believe it essential to communicate quickly and

responsibly the results of scientific studies to arctic people.

We must use the data to empower arctic residents to make

informed decisions for themselves. We must gcuard against the

possibility of causing groundless fears that result in

scientists taking away from the community an ability to control

their decisions while waiting for my study results.

How will it all come about? In the movie, Field of Dreams,

we heard whispers in the cornfield, "If you build it, they will

come." During the conference of the three days, I heard,. "If

you fund it, the science will be done."

(5)
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STATEMENT OF DR. JOHN M[DDAUGH, STATE OF ALASKA
EPIDEMIOLOGIST

Dr. MIDDAUGH. Senator Murkowski, thank you for inviting me to
testify before the Senate Select Committee on Intelligence today.
Before I begin my remarks on the important topic of this hearing,
I would like to thank you for your effective leadership in introduc-
ing and gaining passage of the Arctic Research and Policy Act and
for your commitment to Arctic residents by including health as an
integral part of this important legislation.

During the past six months increasing attention has focused on
unverified reports that the former Soviet Union dumped vast quan-
tities of contaminants into the Arctic Ocean. Most feared are re-
ports of disposal of radioactive wastes and nuclear reactors of scut-
tled submarines and icebreakers. Great concern also exists that
large quantities of potentially toxic heavy metals and persistent or-
ganic hydrocarbons have contaminated the Russian Arctic and sub-
Arctic. Although these reports have not yet been verified, they have
great concern. Many of us have seen the reports and photographs
of the tragic and catastrophic industrial contamination in Rumania
documented by the National Geographic. We have heard earlier
today from Mr. Gates of extensive environmental contamination in
the former Soviet Union.

In order to respond to these reports, the United States must take
aggressive action and assume leadership. We need to compile exist-
ing data that are available to help us understand the potential
threat. We need to assure adequate baseline data exists to enable
us to monitor and to detect future potential changes and establish
a monitoring program to provide constant and complete data. We
will need to know what is there, how much of which type of con-
taminant, and where are they. With this information, we will be
able to predict how the materials might cause problems. We will
be able to identify potentials for contaminants to mobilize and po-
tential pathways by which they might disperse. The effort will not
be easy. The science is complex and challenging. An effective effort
will require multidisciplinary and interdisciplinary communication,
collaboration, coordination and commitment. Fortunately, existing
agencies and organizations exist to implement needed planning and
action. I speak, for example, of the Arctic Monitoring and Assess-
ment Program, AMAP. Called the Finnish Initiative, it has as its
primary purpose the evaluation of Arctic environmental contami-
nants. Four of six priority areas identified by AMAP are those of
greatest concern regarding potential contamination from the former
Soviet Union; radioactivity, heavy metals, organochlorines and oil
pollution. AMAP has the potential to be the international vehicle
by which Arctic nations can-coordinate and collaborate. But while
AMAP has the potential, the United States must assure the job
gets done. We must make available adequate resources so that im-
plementation of monitoring, assessment and evaluation receives ap-propriate priority. The United States is well represented at this
time to AMAP by the Environmental Protection Agency and the
National Oceanographic and Atmospheric Administration, but we
must assure adequate support for involvement of the National Ma-
rine Fisheries, United States Fish and Wildlife Service, United
States Geological Survey, and the United States Department of En-
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ergy. We must also assure appropriate support for key agencies
and activities in Alaska.

During the Arctic Perspectives Conference, lots of attention was
given to the concept of management for sustainability. While most
focus was given to subsistence and natural resources, I believe we
should expand this concept to management for sustainability of
Arctic people. At this time, we have great concerns about the im-
pact of environmental contaminants on human health. Contamina-
tion of the food chain is a major potential threat to subsistence and
sustainability of Arctic people. We must respond with adequate re-
sources, good science and involvement of local Arctic people who
are impacted. We must empower individuals so they can make in-
formed decisions about their lives and lifestyles.

At this time, although our data are incomplete, we know that
there are not likely to be any serious adverse health impacts in the
short term. Available data do not show any recent increase in lev-
els of contaminants in subsistence foods, fish and marine mam-
mals. Available data do not show recent increases in levels of con-
taminants in Arctic people. But serious gaps in our knowledge of
critical areas exist. We can obtain data in key areas quickly
through initial assessments and monitoring. We then can develop
more detailed research proposals to close critical gaps. Because ef-
fects of exposure to toxic materials on people are often not seen
until many years after exposure, we could obtain important infor-
mation on the extent of environmental contamination by improving
surveillance of health status of people in the former Soviet Union.
The National Centers for Disease Control has proposed providing
technical assistance for public health surveillance by placing medi-
cal epidemiologists in key health districts in the former Soviet
Union, including five medical epidemiologists in Siberia. Using
Alaska as a logistics base and support facility, CDC could provide
rapid identification of key health status parameters that might
identify major contaminants or areas of concern. Surveillance
would enable focused evaluation of environmental data to assist in
determining potential impacts on Arctic people.

In summary, I believe it essential that the United States commit
adequate resources to assure protection of the Arctic and its people.
The United States can assure development of a coordinated pro-
gram that will one, pull together available data; two, establish
what contaminants have been released; three, establish an appro-
priate program to provide constant and current data; and four, in-
terpret data and provide information to those who need it.

I believe the United States should support strongly the Inter-
national Arctic Science Committee and AMAP, fund fully and ur-
gently the proposal by the Centers for Disease Control to establish
surveillance of health status in the former Soviet Union, and pro-
vide enhanced resources to fully assess the potential threat from
Arctic environmental contamination.

Finally, I believe it essential to communicate quickly and respon-
sibly the results of scientific studies to Arctic people. We must use
the data to empower Arctic residents to make informed decisions
for themselves. We must guard against the possibility of causing
groundless fears that result in scientists taking away from the



388

community an ability to control their decisions while waiting formore study results.
How will it all come about? In the movie, Field of Dreams, weheard whispers in the corn field, if you build it, they will come.During the conference of the last three days I heard whispers, ifyou fund it, the science will be done. Thank you.
Senator MuRKowsmi. Our next panelist is Charles Tedford, Radi-ation Health Specialist with the State Department of Health andHuman Services. We welcome you to the committee, representingthe State of Alaska. Thank you, Charles.
[The prepared statement of Mr. Tedford follows:]
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Charles Tedford
Bio-Physicist

State of Alaska
Representing the Department of Environmental Conservation

and the Department of Health and Social Services

Vice Chairman Senator Murkowski, members of the Subcommittee,

and members of the public, thank you for the opportunity to appear

before the Senate Select Committee on Intelligence. Welcome to

Alaska. Please accept our appreciation for the time and attention

you have given to the threat radiation presents to Alaska.

I am here today representing the Alaska Departments of

Environmental Conservation and Health and Social Services. The

Department of Health and Social Services (DHSS) has the lead agency

responsibility in responding and coordinating response to peacetime

radiation incidents and accidents. The Department of Environmental

Conservation (DEC) has responsibility for radiation matters

relating to the contamination of air, water, and soil. My prepared

statement describes Alaska's proposed capability to monitor and

respond to radiation pollution and contamination.

A nuclear radiation detection system essentially has two elem-

ents: timely notification of an event, and baseline or ambient

environmental monitoring. This discussion will be primarily

directed toward requirements for environmental radiation monitoring

in Alaska; however, the discussion would not be complete without a

few brief thoughts on notification.
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Governor Walter J. Hickel recently requested the U.S.

Ambassador to Russia, Robert Strauss, to provide better notifica-

tion procedures on Russian nuclear power incidents. The request

followed unofficial reports of a radiation release from a nuclear

power plant on the Chukotka Peninsula, jusz across the Bering

Strait from Alaska.

The release into the atmosphere, which reportedly occurred at

the Bilibino power plant on July 10, 1991, was listed by The Econo-

mist, a British newsmagazine, in the March 28 issue as one of five

nuclear power accidents in the former Soviet Union since January 1,

1991. The magazine also reported that there have been 270

unscheduled stoppages of nuclear reactors in that time, including

10 unscheduled stoppages at the Bilibino facility.

While this particular incident may not have involved cross-

boundary releases, Governor Hickel told Ambassador Strauss he wants

procedures in place to ensure that the State of Alaska receives

prompt notification of all future incidents.

Governor Hickel stated, "The State must have immediate and

direct information if we are to establish a meaningful monitoring

system to evaluate possible impacts."

The Governor also expressed concern about separate news

reports that the Russians are considering expansion of the power

plant even while 170 specialists are planning to leave the area.
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"This facility is closer to most communities in western Alaska

than the State Capitol," Governor Hickel told Ambassador Strauss.

"The State of Alaska must be able to provide prompt information to

protect our citizens from potential hazard."

The second element of a nuclear radiation emergency detection

system is environmental monitoring. The routes of exposure for the

people of Alaska to radionuclides would be water and biota, or

atmospheric plumes of material. The U.S. Environmental Protection

Agency (EPA) has considerable experience in analysis of environ-

mental samples, and has indicated they will work with the State to

develop agreements to analyze water, biota, and other media

samples. The rest of this discussion is limited to the atmospheric

pathway proposal. However, it should be noted that atmospheric

pathway particulate materials basically become ingestion pathway

scenarios involving food, water and soil.

This plan is predicated upon a request by DEC Commissioner

John Sandor, and accepted by Mr. Jerry Leitch, EPA, Region 10,

Radiation Program Manager. The plan is based on six weeks of

discussion with several groups which are experts in facets of the

problem. Included were atmospheric scientists from the University

of Alaska involving arctic conditions, nuclear emergency prer-red-

ness advisors, and people within the EPA who have operated similar

equipment and gained decades of experience and data. The proposal

consists of two elements; particulate samplers near population

centers, and real time detectors at the perimeter of the State.
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The environmental surveillance system consists of a continu-

ally operating Environmental Radiation Ambient Monitoring System

(ERALMS) with particulate samplers located in the large population

centers of Anchorage, Fairbanks and Juneau. The filters would be

removed, scanned, and forwarded twice a week to the EPA lab in

Montgomery, Alabama for laboratory analysis. Also, four to five

Portable Ionization Chambers (PICs) would be located throughout the

State. These monitors could be located in Barrow or Wainwright, to

cover the northern-most region; Nome, Unalakleet, St. Lawrence

Island, Little Diomede, or Kotzebue to cover the central region;

and Bethel to cover the southern region.

EPA has agreed to supply the ER.AS sampling equipment, consum-

ables, analytical services, and data management without cost to the

State. The State of Alaska would be responsible for personnel to

collect the ERAMS filters, monitor the PICs, and for funds to

purchase the PICs and satellite communication services.

The State requested 570,000 for alpha beta-, and $80,000 for

gamma-radiation counting laboratory equipment to provide a

radiochemical analytical capability. This equipment would provide

Alaska with an on site counting capability for the ERAMS filters.

The State also requested $135,000 for PICs, S105,000 for four field

monitors, $25,000 for computer data collection, and 55,000 for

installation and training.

Hopefully, through an appropriate congressional bill or

funding mechanism, the EPA or military could serve as a vehicle for

the funds.
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DEC plans to implement the environmental surveillance program

in three phases. In phase one, the ER.AM1 monitors would be activat-

ed; phase two would involve the purchase and activation of the PIC

system; and during phase three, procure the laboratory equipment to

undertake more regular sampling of water and biota to establish

background levels and detect change.

The framework for emergency response to a nuclear radiation

incident or accident is contained in the Alaska Emergency Opera-

tions Plan. Depending upon the severity of the incident, as many

as seven state agencies and four federal agencies would be involved

in a coordinated response. The Departments of Health and Social

Services, Military Affairs, Environmental Conservation, and Labor

signed a Memorandum of Understanding (MOU) in 1982 which describes

each of these agencies' responsibilities and roles in a radiation

incident or accident scenario. The Conference of Radiation Control

Program Directors, a national organization comprised of the

Directors of all fifty states' Radiation Programs, will review the

Alaska Radiation Program, including our emergency response

capability this fall. This review will include recommendations

about statutory changes, personnel and equipment, methods to

establish a response capability, and funding necessary to accom-

plish these tasks.

The Department of Health and Social Services headed by Dr.

Theodore Mala, has the responsibility for emergency response action

for radiation incidents or accidents. Dr. Mala supports the

concept of the environmental monitoring system and efforts should

focus on air and water surveillance. He believes that local
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community native involvement should occur and that a portion of the

radiation detection responsibility should be placed accordingly.

The system should provide accurate, non-panic type information back

to the native communities in an understandable manner. The Federal

government should develop preventive strategies to intervene before

potential accidents. Dr. Mala stated that representatives should

be sent to Siberia to work with the people, particularly at the

reactor at Bilibino. Dr. Mala is pleased that Congressional

representatives are working with Alaska representatives to reduce

a potential threat to Alaskans.

The State of Alaska and the Chukotka local governments should

be included in negotiations and implementation of bilateral

emergency response plans, as well as multilateral efforts to
improve emergency response in the arctic under study by the eight

nations represented in the Arctic Environmental Protection

Strategy. We should have international response drills at least

yearly. Governor Hickel, as Chairman of the Northern Forum, has

commissioned an effort to improve environmental health and

emergency response in the North in conjunction with thirteen other
northern Governors, and that group is prepared to work with their

.,respective nations.

Mr. Chairman, as Congress wraps up the Russian Aid Package, we
want to make clear the State of Alaska supports transmitting an
appropriate amount of that aid through Alaska, directly to local

governments which neighbor our state, to assess, together. with us,
all environmental threats of transboundary, potential contamina-

tion, and to undertake mitigation. We further believe aid should
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be used to establish improved basic communication links between

Alaska and its neighbors for normal interact.on and emergency

response. Finally, we urge the Federal government to support

Russian participation in the Northern Forum and other international

agreements established to protect our arctic environment, and the

health and well-being of the circumpolar residents. Too often.

international meetings are held, and Russians lack the means to

attend. If the aid package is to have meaning to this part of the

world, we must use it to encourage communication and ensure basic,

necessary improvements to the environment and the public health

through local exchanges. We support the efforts Senator Murkowski

has made already to include an environmental component and a role

for the State in the aid package. Regional and local governments

are where the people are, not deep in a Moscow bureaucracy.

In summary, prompt notification is required for future nuclear

incidents. A basic environmental radiation monitoring system,

estimated to cost approximately S285,000 in capital funds, is

necessary for Alaska to establish a background level of radiation

and to subsequently monitor elevated risks. We will do our best to

cover increased operations through existing resources and co-

operative agreements, although it would be appropriate to allocate

permanent operating funds. Appropriate monitoring of water,

animals, plants, fish, walrus and people for radioactive material

should be initiated, and preventive and response strategies

developed through working directly with the facilities in Russia

which pose potential threats.
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STATEMENT OF CHARLES TEDFORD, RADIATION HEALTH SPE-
CIALIST, DEPARTMENT OF HEALTH AND HUMAN SERVICES,
STATE OF ALASKA
Mr. TEDFORD. Chairman Murkowski, thank you very much for

the opportunity to come today and testify before the Senate Com-
mittee on Intelligence. Also I'd like to add to Dr. Middaugh's
thought and thank you for the time and the attention you have
given to the threat radiation presents to Alaska.

I represented today two agencies, or two departments, if you will,
the Department of Economic Conservation and the Department of
Health and Social Services. The Department of Health and Social
Services has a lead responsibility in responding and coordinating
response to peace-time radiation incidents and accidents. The De-
partment of Environmental Conservation has responsibility for ra-
diation matters relating to contamination of air, water and soil.

A nuclear radiation detection system essentially has two ele-
ments: timely notification of an event and a baseline or ambient
environmental monitoring capability. This discussion will be pri-
marily directed toward requirements for environmental radiation
monitoring in Alaska, and will add to Admiral Guimond's com-
ments this morning, and I think we're on the same frequency on
that particular matter.

However, a few brief thoughts or comments are in line on notifi-
cation. Recently Governor Hickel requested Ambassador Robert
Strauss to provide better notification procedures on Russian nu-
clear power incidents. And the request followed unofficial reports
of a radiation release from the Bilibino nuclear power plant on the
Chukotka peninsula just across the Bering Strait from Alaska. This
notification was based on reports in The Economist, which is a
British news magazine, the March 28th issue to be precise, which
The Economist listed five nuclear power accidents in the former So-
viet Union since January 1, 1991, and the magazine also reported
that there have been 270 unscheduled stop ages of nuclear reac-
tors in that time, including 10 unscheduled stoppages at the
Bilibino facility.

Governor Hickel stated, 'The State must have immediate and di-
rect information if we are to establish a meaningful monitoring sys-
tem to evaluate possible impacts." He also indicated that this facil-
ity is closer to Bilibino with four reactors to most communities in
Western Alaska than the state capitol. And Governor Hickel indi-
cated this to Ambassador Strauss in a message he also forwarded.
He said that the State of Alaska must be able to provide prompt
information to protect our citizens from potential hazards.

Now the second element of a nuclear radiation emergency detec-
tion system is environmental monitoring. And the recent exposure
for the people of Alaska to radionuclides will be water, biota, or at-
mospheric plumes of material. The rest of this discussion is limited
to the atmospheric pathway proposal. However, it should be noted
that atmospheric pathway particulate materials basically become
ingestion pathway scenarios involving food, water and soil, once
they've played out on the water or the soil. This plan for Alaska
is predicated on a request by the DEC Commissioner John Sander
and accepted by Mr. Jerry Leach, EPA in Region 10, the Radiation
Program Manager. The proposal basically consists of two elements:
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particulate samplers and their population centers, and real time
detectors at the perimeter of the state.

The environmental surveillance system consists of a continually
operating environmental radiation ambient monitoring system for
which the acronym is ERAMS, and they have particulate samplers
and they will be located in large population centers of Anchorage,
Fairbanks and Juneau. And as the paper noted, one of these have
been activated at this time in Fairbanks. The filters would be re-
moved, scanned and forwarded twice a week to the EPA lab in
Montgomery, Alabama for laboratory analysis. Obviously this is an
after-the-fact evaluation. Also, four or five portable ionization
chambers, piCs, will be located throughout the State. These mon-
itors could be located in Barrow or Wainwright to cover the north-
ern-most region and appropriately located in the central regions
and one located in the southern region.

The Environmental Protection Agency has agreed to supply the
ERAMS sampling equipment, consumables, analytical services and
data management without cost to the State. The State of Alaska
would be responsible for personnel to collect the ERAMS filters,
monitor the pics, and for funds to purchase the pics and satellite
communication systems and computer services.

The State has requested $150,000 for radiation counting labora-
tory equipment. The State has also requested $135,000 for pics, for
a total I believe of $285,000. Hopefully, through an appropriate
Congressional bill or funding mechanism, the EPA or military
could serve as a vehicle for the funds. The framework for emer-
gency response to a nuclear radiation incident or accident is con-
tained in the Alaska Emergency Operations Plan. The Conference
of Radiation Control Program Directors, a national organization
comprised of the directors of all 50 state radiation programs, will
review the Alaska Radiation Program, including our emergency re-
sponse capability, this fall. This review will include recommenda-
tions about statutory changes, personnel and equipment, methods
to establish the response capability, and funding necessary to ac-
complish these tasks.

The Department of Health and Social Services is headed by Dr.
Theodore Mala. Dr. Mala supports the concept of the environ-
mental monitoring systems, and he indicated efforts should focus
on air and water surveillance. He also indicated the federal govern-
ment should develop preventative strategies to intervene before po-
tential accidents. Dr. Mala stated that representatives should be
sent to Siberia to work with the people, particularly at the reactor
at Bilibino. And we should have international response drills at
least yearly.

Mr. Chairman, as Congress wraps up the Russian aid package,
we want to make clear the State of Alaska supports transmitting
an appropriate amount of that aid through Alaska, hopefully,'and
directly to local governments, which will enable our state to assess
all environmental threats of transboundary potential conta'iina-
tion and to undertake mitigation. /

Finally, we urge the federal government to support Russian par-
ticipation in a northern forum. Too often international meetings
are held and Russians lack the means to attend. If the aid package
is to have meaning in this part of the world, we must use it to en-
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courage communication and assure basic necessary improvements
to the environment and to the public health through local ex-
changes. We support your efforts, Senator Murkowski, to include in
the environmental component the role for the state and the aid
package.

In summary, prompt notification is required for future nuclear
incidents and the basic environmental radiation monitoring system,
estimated to cost about $285,000 in capital funds in necessary. And
lastly, appropriate monitoring of water, animals, plants, fish, wal-
rus and people for radioactive material should be initiated, and
preventative and responsive strategies developed through working
directly with facilities in Russia which pose potential threats.
Those conclude my remarks, Mr. Chairman, and I will submit it in
the complete text to you.

Senator MURKOWSKI. Thank you very much, Charles Tedford. I
want to thank the panelists. We've heard from the health panel. I
think clearly the highlights have been self-evident and are cer-
tainly food for thought. And we appreciate the extent of your docu-
mentation and your recommendations. Obviously we see this proc-
ess not as a single hearing to reach a final resolution, but a hear-
ing in an evolutionary process of the problems and then proceeding
on an orderly course of corrective action. But first of all, we have
to highlight the extent of the problems and I think we've seen that
communicated by the members of the previous panel and certainly
substantiated by those of the health panel. I want to thank you for
participating, and we certainly appreciate our Russian academician
and his translator and we wish you a good day.

We're going to continue on with our next panels. I think the sig-
nificance of the next panel, which is noted as the non-governmental
organizations, is representative of a significant group that has
been, you might say, maintaining a level of awareness for some
time in their concern over what's happening in the Arctic. Mr.
Charlie Johnson will represent the Inuit Circumpolar Conference.
He's also a member of the Arctic Research Commission, from
Nome, Alaska. He is followed by Dr. Stephanie Pfirman and Scott
Hajost of the Environmental Defense Fund, followed by Joshua
Handler of the Nuclear Free Seas Program, Greenpeace. I would
ask that that panel come before us and we will proceed. And Again
I would encourage you to keep your remarks down to six to 10 min-
utes, and we will, of course, take any additional remarks for the
record and you may feel free to summarize your remarks. Ill call
on Mr. Charlie Johnson first. Please proceed.

STATEMENT OF CHARLIE JOHNSON, INPUT CIRCUMPOLAR
CONFERENCE

Mr. JOHNSON. Thank you, Mr. Chairman. I'm here representing
the Inuit Circumpolar Conference which is comprised of the
Inupiat, Yupik and Kalalit people of Alaska, Canada, Greenland,
and now Chukotka in Russia, which at our general assembly last
month in Inuvik, Canada became our full-fledged members. I am
pleased to be here to represent the collective views of the indige-
nous people of the north and to state our concerns about the pos-
sible contamination of our homeland. Our people have been the
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first line of defense for North America against the former Soviet
Union.

First, it was the Eskimo scout battalion of the Alaska National
Guard. And now ironically it is our people again as the first line
of defense against the results of the military and industrial buildup
of the former Soviet Union and the contamination that has resulted
from their single-minded domination of the Russian north. I was
startled to learn today from Director Gates about the dumping of
radioactive waste off the Kamchatka Peninsula. This has imme-
diate implications for the people of Western Alaska. But there also
should be concerns from the vast fishing fleets on the Bering Sea.
The report on the increase of cancer among the people in
Chukotka, which is only a few miles from my home, has scared the
hell out of me. I wondered why from the last panel EPA has not
put one of their monitors in Western Alaska, the place that is clos-
est to the nuclear plant at Bilibino.

The Inuit Circumpolar Conference has dedicated numerous years
in establishing cooperation between the indigenous people of the
Arctic, especially in the protection of the environment and its habi-
tants. Since 1983 extensive research and in-depth work has taken
route in implementing the guiding principles of an Arctic policy.
This policy has recently been ratified by the General Assembly of
the Inuit Circumpolar Conference delegate members in Inuvik. The
reasoning for a comprehensive Arctic policy to be implemented was
to protect the environmental integrity of the northern regions to
ensure the survival of Inuit identity and the cultures, and as stated
in the introduction to the Comprehensive Arctic Policy, from an
Inuit viewpoint, Arctic policies must provide more than a pre-
scribed course of action. They must reflect a vision of the Arctic
that promotes fairness and social justice for northern peoples. Arc-
tic policies must support the aspirations of indigenous peoples and
nurture their cultural development.

Equally important, Arctic policy must fully recognize and respect
fundamental indigenous rights. With a concern for our environ-
ment, we have created a comprehensive project called the Inuit Re-
gional Conservation Strategy, which is ongoing, and where govern-
ment agencies can work cooperatively with the Inuit Circumpolar
Conference. This project has gained international recognition and
has earned the United Nations Environmental Protection Global
500 Award in 1988. To date, we have established regional projects
in Greenland, Canada, Alaska, and the thrust has been to collect
data on the use of our animals, plants and other resources from the
traditional knowledge of the elders. We are also collecting data on
our environment.

One of the main obstacles facing the Inuit Regional Conservation
Project is the fiscal constraints of inadequate funding. An ambi-
tious project without adequate funding hampers the coordination
on research on species and resources. But underlying the need for
protecting our environment is to realize that people by nature need
a wholesome environment to live from. Therefore the need to gath-
er scientific data on possible health pollutants being transferred to
our animals and in the end transferring as polluted harvested food
to the industrial people becomes paramount.
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The ICC has also been heavily involved in the drafting of the
Arctic Environmental Protection Strategy that has been referred to
in the past during this meeting.

I will submit to this body three resolutions adopted by the ICC
Sixth General Assembly addressing pollution of the Arctic and sub-
Arctic waters by the former Soviet Union, resolutions concerning
seaborne nuclear reactors, and a resolution on health and social
values. In the interest of brevity, I will only read the critical sen-
tences.

On the pollution of thee Arctic and sub-Arctic waters by the
former Soviet Union, be it resolved that the Inuit Circumpolar Con-
ference supports and encourages all international efforts to identify
and map all actual and potential sources of marine contamination
in the waters in and near the former Soviet Union. Be it resolved
that the Inuit Circumpolar Conference supports and encourages all
international efforts to determine the extent to the present and fu-
ture threats posed by such contamination to the Arctic and sub-
Arctic marine ecosystems and to the human residents of these re-
gions. And be it resolved that the Inuit Circumpolar Conference
supports and encourages all international efforts to identify and
implement actions to alleviate the threats posed by such contami-
nations. And be it further resolved that the ICC be directly in-
volved in these efforts.

Concerning nuclear reactors on sea-borne vessels, be it resolved
that the Inuit Circumpolar Conference reaffirms its opposition to
the use of nuclear reactors anywhere in the Arctic because of their
unacceptable environmental health, safety and security risks. Con-
cerning health, that the ICC promote the development of appro-
priate health and social indicators so that Inuit can better deter-
mine whether social, mental and physical conditions are improving,
and should carry out baseline data studies against which future
change can be measured and should encourage the statistical and
other relevant health and social indicators.

Finally, Mr. Chairman, let me state that we are greatly encour-
aged by the conclusion of the conference which just concluded on
U.S. Arctic Policy, where there was general agreement that state,
federal, and industry and environmental officials that research
remedies and other factors affecting the north is incomplete with-
out the equal and full participation of indigenous people. And I
would like to state that we cannot sit back and wait for Russia to
clean up its act. The U.S. must immediately begin identifying the
causes and immediately start applying the solutions.

Thank you.
Senator MuRKowsKm. Thank you very much, Mr. Johnson. We

appreciate your testimony.
Our next witnesses will be representing the Environmental De-

fense Fund, Dr. Stephanie Pfirman and Scott Hajost. I had the op-
portunity to welcome them both in my office last week, and I was
particularly moved by their presentation and identification of the
exposures as a consequence of Russian development in the Arctic,
which as you pointed out to me, leaves an awful lot to be desired.
Please proceed with your testimony and I appreciate you being
here.
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Dr. PFIRMAN. Thank you. I'm a senior scientist at the Environ-
mental Defense Fund. My background is in oceanography and rve
been concerned about the changing environment in the Arctic for
quite some time. With your permission, I'd like to summarize my
remarks here and add my written testimony later.

Senator MuRKowsKi. Please, your entire testimony will be en-
tered into the record as if read.

[The prepared statement of Dr. Pfirman and Mr. Hajost follows:]
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The Environmental Defense Fund (EDF) is a leading national
environmental organization with over 200,000 members which links
science, economics and law to create economically viable solutions totoday's environmental problems. EDF has launched a major initiativeto address Arctic environmental issues, including an assessment of the
multi-media pollution threats to the Arctic and an evaluation of theeffectiveness of the existing legal regime to provide sufficient
protection for the Arctic.

We are concerned that the Arctic environment is faced withsignificant threats from a wide variety of anthropogenic sources of
contamination. In order to assess how much the Arctic is now at risk,we need to get a better understanding of the sources, pathways,
accumulation zones, and effects of pollutants entering the Arctic. We
are beginning to define some of the sources of pollution, in particularthe nuclear reactors and wastes dumped in the shallow waters near
Novaya Zemlya. But we have other concerns as well oil spills andleaks, acid rain, heavy metals, PCB's, dioxin, DDT, global warming,
ozone depletion and Arctic haze are all stresses on the Arctic
environment and are placing the Arctic and its people at risk.Pollutants are transported throughout the Arctic by wind, water and
sea ice, as well as with migrating species. Here we describe thepossible fate of pollutants entering the Arctic atmosphere and oceans.

The Arctic Ocean receives a large volume of freshwater input
from the surrounding Arctic rim States. The majority of it originates
from Russian rivers of which a large percentage are severely polluted.Figure 1 depicts the distribution of these rivers around the Arctic
Ocean. Former Soviet scientists have measured high concentrations ofPCB's, heavy metals, radioactive contaminants, and raw sewage in
many Siberian rivers. Effluents from these rivers reach out into thesurface waters of the Arctic Ocean and may be transported eastwards
with the near shore currents towards Alaska. Figure 2 depicts the
surface salinity of Arctic Ocean water during the summer time. Thesedata were compiled by Gorshkov, a Soviet scientist, in 1980 and
probably represent extensive sampling of the nearshore waters.
Freshwater flowing out from the rivers into the seas can be seen asregions of low salinity (marked in black) near the Siberian margin.These pulses of low salinity extend far out onto the continental
shelves and may indicate that pollutants are carried far offshore into
the Kara, Laptev and East Siberian Seas.

Figure 3 is a detailed compilation of surface currents within the
Arctic Ocean presented by Gorshkov, 1980. Of major interest is the
eastward flowing Siberian Coastal current, which may transportpolluted coastal waters towards the Bering Strait.
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Soviet scientists have indicated that about 70 % of their Arctic
coastline has been severely damaged by acid precipitation (figure 4)
placing both the native populations and inhabitants of the numerous
Russian towns and cities under severe health risks. The source of the
acid precipitation is the intense industrialization of eastern Europe
and Asia as well as from the Russian Arctic itself. Figure 4 also
depicts the path of one pulse of air pollution stemming from eastern
Europe and moving 10,000 km northwards across Scandinavia, across
the North Pole to Alaska where it swung around and headed
eastwards towards Canada. It is thought that the elevated Brooks
Range in Alaska serves as a barrier to the long range transport of this
Arctic air pollution. However, because of the pathways of the winds,
which tend to spiral into the north polar region in winter, a thick lens
of haze builds up within the Arctic air mass. Because of
meteorological conditions, the haze does not fall out until the spring
when the Arctic region warms. However, the exact location of the
fallout is not known. It is possible that the bulk of the air pollution
falls into the oceans on the periphery of the Arctic air mass where
warmer air allows for large scale precipitation (figure 5) (G. Shaw,
pers. comm. 1992). If this is the case, then a large portion of the
fallout may occur exactly within the prime Arctic fishing grounds
(figure 6) where more than 10% of the world's fish are caught
annually.

Figure 7 shows the probability of sea ice moving into and
melting in the shaded regions. The sea ice that melts in the Beaufort
Sea comes mainly from the east and north. Pollutants carried by
winds across the Arctic basin may be dropped on the sea ice, and
then transported with the ice when it drifts toward the coast.
Particles on and within the ice will be released to the surrounding
water when the ice floes break up and melt, potentially adding more
pollutants to the nearshore areas.

A future problem developing in the Arctic region is the rising
concentration of chlorine monoxide at high levels in the atmosphere
(figure 8). Elevated chlorine monoxide level are considered to be a
precursor to stratospheric ozone depletion. Should this occur, then a
very large population within Europe, native populations and delicate
ecosystems in the Arctic would be in danger.

Figure 9 depicts the serious pollution threat to the Arctic in the
form of radioactive fallout, and potential leakage from shallow water
dumping of nuclear waste including nuclear reactors and an unknown
quantity of containers. To date most of the information suggests that
major dumping has taken place during the last forty years in both the
Kara and Barents Seas. A close up of the Barents Sea (figure 10)
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indicates the magnitude of the problem. This map is a composite of amap published in 1991 by the Norwegian Mapping Authority and aGreenpeace document which shows the position of dumped nuclearreactors off the coast of Novaya Zemlya.

In addition to the radioactive waste sites, other dumping groundsare indicated. It is forbidden to anchor in these sites because theyhave been the repository of military dumping since World War IL Thehatchured regions are locations on the seafloor that Russian fisheriesbiologists consider to be devastated habitats. If one compares thiswith the high concentrations of benthic biomass (biological material onthe sea floor)in the Barents Sea from Zenkovitch, 1963, one observesthe overlap of the dumping sites and the highly productive regions(figure 11). If the data that were used to compile this map could belocated in Russia, one could begin to ascertain the degree of impact ofdumping activities in this region. If these areas are resurveyed andare found to have changes in the character or number of its biota,then a quantitative assessment of the damage can be carried out.
Figures 12 and 13 show the oceanography of the Barents Sea ascompiled by Tansiura, 1973. The arrows indicate the directions ofcurrents both in the surface and deep waters. Using information oncurrent flow, we can estimate the transport pathways of pollutants,including radioactivity, in this region. Therefore, this kind of data iscrucial to assess the regions that may be affected by materials dumpedin the Barents Sea. If we do not act now to locate these data andsupport the former Soviet Union scientists who have access theinformation, then most of it will probably be lost and we will have tospend substantial resources redoing the earlier studies

In addition to the threat of leaking radiation from the nuclearreactors dumped on the sea floor, there are numerous threats facingthe Arctic environment today. The combined effects of these stressesmay range from immediate harm to humans (as indicated by theRussian health statistics that we have heard today) and destruction ofplant and animal habitats, to long-term damage to entire ecosystemsand potential disruption of the global climate system.

It is imperative for the U.S. to take a lead role not only in theassessment of the dangers facing the Arctic environment, but in clean-up and preventive measures that must be initiated to protect theArctic. The Arctic has not been adequately protected by the existinginternational legal regime. The recently adopted Arctic EnvironmentalProtection Strategy may make a contribution if effectivelyimplemented, but this requires a much higher priority be accorded toit by U.S. agencies, along with correspondingly higher level ofresources to support their involvement in the Arctic Monitoring and
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Assessment Program. For example: although the Environmental
Protection Agency (EPA) was designated the lead agency for
development of the U.S. component of the Arctic Monitoring and
Assessment Program with the assistance of the National Oceanic and
Atmospheric Administration, these agencies do not have resources
available to effectively develop and implement such a plan.

The Arctic Research Commission and the Interagency Arctic
Research Policy Commission should develop a coordinated monitoring
and response program for nuclear contamination issues. The program
should include strategies for national activities as well as actions to
provide U.S. leadership in the Arctic Environmental Protection
Strategy and the International Arctic Science Committee.
Strengthening U.S. monitoring and assessment programs will provide
more information on some of the less well defined threats to the Arctic
environment. At the same time, we must also start to reduce the risk
from known threats, such as nuclear reactors that have been dumped
near Novaya Zemlya. Right now there are two possibilities:

1) if the reactors are found to be leaking, then we must assist
the Russians with technology to raise the reactors or cap them
in place; and

2) if they are not leaking, then we must also decide whether to
deal with them on the sea floor or remove them and dispose of
them elsewhere.

Therefore, at this point we feel that it is crucial to involve our
nuclear and environmental engineers, as well as those of Russia to
assess the risk posed by the reactors and to design plans to deal with
the risks. An action plan should be developed immediately with high-
level State Department coordination.

The Senate-passed Russian Aid Bill contains important provisions
concerning support of Russian scientists, improving energy efficiency
and environmental protection in general which have vital bearing for
the Arctic. Such assistance is required if we are to protect the Arctic.
This legislation deserves priority attention by congress when it returns
in September. EDF strongly believes that environmental protection
should be at the forefront of bilateral and multilateral assistance to
Russia.

We are pleased to hear that the State Department intends to
place higher priority on the Arctic, including Assistant Secretary
Bohlen's statement at the recent Arctic Policy Conference to establish
an Arctic Advisory Committee at the State Department. An immediate
priority for this committee should be an evaluation of the effectiveness

4
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of existing treaties and international agreements relating to the Arctic
environment, including their application to the nuclear contaminationin the Arctic. We have spoken with the International Maritime
Organization (IMO) and have been told that the Secretary General ofIMO is currently seeking information from the Russian Federation
with regard to its Arctic Ocean dumping activities. We have also been
in contact with the Secretariat for the Long-Range Transboundary AirPoliution Convention (LRTAP) and it appears that little or no
attention has been directed toward the problem of Arctic Haze. It is
also important that there be a complete evaluation of the Arctic
relevant chapters of Agenda 21 adopted at the recent United NationsConference on Environment and Development. We also strongly
support a re-evaluation of United States Arctic Policy as articulated inthe 1983 National Security Decision Directive Number 90 in light of
these environmental threats and the changes which have occurred inthe former Soviet Union as a result of the end of the Cold War.

The US should consider the establishment of an Arctic
onvention which could incorporate protective measures to address allforms of anthropogenic contaminants entering the Arctic. This

comprehensive approach is necessary to ensure that all assessment,
monitoring, preventive, mitigation, and enforcement efforts are
working efficiently to achieve the same goah the protection of the
Arctic environment from further decline.

We urge that this hearing be the first in a series to uncover theextent of the risks to the Arctic environment that will lead to thedevelopment of a coordinated plan for addressing them.

Thank you for the opportunity to present testimony to the
Committee.

5
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STATEMENT OF DR. STEPHANIE PFIRMAN, ENVIRONMENTAL
DEFENSE FUND

Dr. PFIRMAN. Thank you. The Environmental Defense Fund has
recently launched a major initiative to address Arctic environ-
mental issues, including an assessment of the multimedia threats
to the Arctic environment and an evaluation of the effectiveness of
the existing legal regime to provide sufficient protection for the
Arctic. The Arctic environment is presently faced with significant
threats from a wide variety of anthropogenic sources of contamina-
tion. In addition to the nuclear reactors and wastes dumped in
shallow waters near Novaya Zemlya, that we've been focusing on
mostly today, there are also significant threats to the Arctic
through oil spills, acid rain, heavy metals, PCB's, dioxin, DDT, and
superimposed on all of these threats are the additional concerns of
global warming, ozone depletion and Arctic haze. These environ-
mental threats are putting the Arctic and its people at risk. The
effects of these stresses range from immediate harm to humans, as
we've heard, from Russian health statistics in the previous panel,
as well as to Arctic flora and fauna, to potential long-term damage
to entire ecosystems, and potential disruption of the entire global
climate system.

What I'd like to do now is show some overheads that detail some
of the possible sources of pollution in the Arctic and some of the
transport pathways that you've been hearing about on previous
panels. This map here was put together by the Norwegian Polar
Research Institute together with the Academy of Sciences of the
USSR, and also the Polish Academy of Sciences. What it shows are
some of the biological resources of the Barents Sea. Norway is
down here. Spitsbergen is here. And Novaya Zemlya, the area
we've been talking about, is over here. In addition to the areas of
concern that the map originally identified, I also included the sites
of reactor dumping and the areas where low level nuclear wastes
may have been disposed of. This data is from Greenpeace. High-
lighted in red are some of the areas that we're especially concerned
about. In this box down here and along these areas we have reports
of unspecified dumping. The dump sites may contain some radio-
active waste. The mushroom-shaped sites here are where explosive
nuclear tests occurred.

Now we've been talking a lot about what data exists, and what
we still need to find out. What I'd like to show here is that there
is actually an extensive data base already available. It's located
within the former Soviet Union and we just have to do some work
in ferreting it out.

In 1973 a Russian scientist, Tansiura, published this map show-
ing bottom current transport in the Barents Sea, exactly in the
area where these dumping activities have occurred. Taking this
data together with similar data from other sources, we can put to-
gether a projection of where radioactive contaminants, as well as
other pollutants could be transported in the Barents Sea and po-
tentially enter the Arctic Ocean. We, of course, cannot rely on these
maps that just show circles and arrows. We must get back to the
original data. And for this reason, it's very important that we make
contact with the scientists who have put together these maps, find
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out where the Yoriginal data is, and then see how we can apply it
to trying to understand the extent of the problems.

The next map that I'll show gives an indication of what the pro-
ductivity is like on the sea floor on the Barents Sea. You can see
here on this lower corner the area where the most extensive dump-
ing has occurred, located on the west side of Novaya Zemlya. It's
the most highly productive area in the Barents Sea. This map
shows the distribution of benthic biomass. It was put together in
1963, and this is interesting because it probably was put together
based on data that was collected before much of the dumping oc-
curred. This means that perhaps we have baseline information
here that we can use to see the effects of dumping activities, if we
can get back to the original data.

Now as I mentioned in my opening statement, what the EDF is
doing right now is putting together a multimedia approach to try
to understand the Arctic environment and the threats to it. What
you can see here in this oval-shaped delineation is the area of the
Arctic that's affected by Arctic haze during the wintertime. This is
the Arctic air mass that Glenn Shaw had talked about before. Any
pollutants that are put into this air mass during the wintertime
have the possibility of being transported throughout the entire Arc-
tic, so we're linked whether we like it or not. What you see here
in this hook shape is a pulse of highly polluted air that was re-
leased from Europe and was transported across the Arctic within
five days. This gives you an indication of just how closely we're
linked to Siberia and Eastern Europe. What you see in green is an
area that may be influenced by ozone depletion in the future. It's
an area that's particularly susceptible to ozone depletion. The areas
in pink show where acid rain has already substantially affected the
ground, acidifying the lakes and the lands. And in the areas that
I have marked in yellow, you can see places where the fallout from
acid rain, a wide variety of contaminants and also of Arctic haze,
could be affecting the marine ecosystems.

Superimposed on all this, of course, we have the potential threat
of stresses to the Arctic environment from global warming. In addi-
tion, I've marked in black here some Russian rivers that we've
heard are incredibly contaminated with a wide variety of materials,
including PCB's, bacteria, dioxin and DDT. Now what will happen
to these pollutants when they enter the Arctic ecosystem? The sur-
face water salinity that I show here is once again from a Russian
atlas, this was published in 1980. And here along the boundary of
Siberia you can see the extent of influence of the Russian rivers in
the coastal areas marked in yellow. What you see is that the Rus-
sian rivers contribute to changing the salinity of the coastal seas.
This means that any pollution that's transported with the rivers
has the potential to affect these wide shelf seas that are adjacent
to some of the most productive seas in the world.

Now could this pollution eventually be transported towards Alas-
ka? Again, the same Russian source, you can see this very busy
map. N ow one reason I chose the Russian data is to give you an
indication of the wealth of information that is potentially stored in
the former Soviet Union that we have to work hard to ferret out.
But you can see here, in the same area marked in yellow before,
a coastal current that's transporting water along the northern mar-



423

gin of Siberia, and it's heading towards the Bering Strait. This is
an area that, of course, we need to investigate further in the fu-
ture, but it shows the potential for some transport of pollution
along the Siberian margin. There are also other pathways through
the Arctic Ocean system.

There's another potential transport pathway which is through
sea ice. Sea ice is transported basically in the same directions as
the surface water is transported. There is an important circulation
pattern here, this gyre that you see. Any particulates that are
transported off the Siberian margin and land onto the sea ice could
move into the area along the northern coast of Alaska and melt.
Most of the sea ice that melts along the coast of Alaska actually
is formed in place. But there is a possibility that some of the sea
ice from the central Arctic will be transported into this coastal re-
gior as well.

I'd just like to close with a few further remarks. There are nu-
merous threats facing the Arctic environment today. And I would
hope that this hearing will be the first in a series to try to uncover
the exact extent of the risks and to develop a coordinated plan for
addressing them, in addition to the threat of nuclear waste.

As far as dealing with the nuclear reactors that have already
been identified in the vicinity of Novaya Zemlya, at this point I be-
lieve that there are two possibilities. First of all, we'll find out that
the reactors are found to be leaking. In that case, we must assist
the Russians with appropriate technology to either raise the reac-
tors or to cap them in place. We would also have to support the
Russians in their efforts to try to contain the leaks. If they are not
leaking, then we must also decide whether to deal with them on
the sea floor or to remove them. Therefore, at this point, we feel
that it is crucial to involve our nuclear and environmental engi-
neers as well as those of Russian to assess the risks posed by the
reactors and to design plans to deal with the risks. And we hope
to hear in the final panel today that such an action plan has al-
ready been put in place.

The Arctic Research Commission and the Interagency Arctic Re-
search Policy Commission should develop a coordinated national
monitoring and response program. We were pleased to hear that
the State Department is interested in placing more emphasis on
the Arctic and we hope that they would play a central role at a
high level in directing the overall intergovernmental effort.

And finally, we agree that IASC, the International Arctic Science
Committee, has an important role to play, and the governments of
the Arctic rim countries should rely on its expertise. Thank you.

Senator MumKowsKI. Thank you, Dr. Pfirman.
Scott Hajost.

STATEMENT OF SCOTT HAJOST, ENVIRONMENTAL DEFENSE
FUND

Mr. HAJOST. Thank you Senator, It's a pleasure to be here today.
I am the International Counsel for the Environmental Defense
Fund. I just have a few brief policy points to make in addition to
what Stephanie has had to say.

The first point has to do with communications we've had with
the International Maritime Organization recently, with respect to
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nuclear dumping in the Arctic. It's been confirmed to us that the
Secretary General of the International Maritime Organization is
currently requesting information from the Russian Federation as to
the nature and extent of that dumping. I should give credit to my
colleagues from Greenpeace for originally bringing this issue to the
attention of the IMO last year. We strongly believe that the U.S.
government should be supporting this effort and that there should
be a full and timely response from the Russian government. At the
same time the U.S. government should be evaluating the applica-
tion of all relevant international agreements that might address
this issue and publicly report their conclusions on an urgent basis.

The second point, there's a fair amount of discussion about the
Russian Aid Bill. An effective assistance to Russia is vitally impor-
tant and hopefully a good bill can be passed before this Congress
adjourns this fall. It's important to keep the Russian scientists who
have been involved in putting baseline information together in the
process of supporting this environmental effort. I'd note that the
Russian Aid Bill not only contains some very important provisions
on the Arctic to this end, but also some critical provisions on im-
proving energy efficiency in Russia and on broader environmental
protection. In this regard, I would note that at the July Group of
Seven Economic Summit in Munich, the Group of Seven leaders
committed, as part of their assistance to Russia in the nuclear
area, to promote and assist efforts to improve energy efficiency and
alternative energy as an alternative to some of their nuclear reac-
tors. This is critical. Improvements in energy efficiency is not only
the most effective means to shut down Chernobyl type reactors but
also to address a host of environmental problems including pollu-
tion in the Arctic. A Russian aid bill promoting conservation and
efficiency would help give some meaning to that if passed. It's vital
that assistance be provided to Russia if we are going to actually
protect the Arctic environment.

The other point I'd like to note, that it's important to the U.S.
not only to take a lead in the assessment process but also in the
mitigation and prevention side of protection of the Arctic. The Arc-
tic has not been adequately protected by the existing international
environmental legal regime. The Arctic Environmental Protection
Strategy adopted in 1991 could make a contribution to this end if
effectively implemented. This will take a much higher level of pol-
icy and attention to it by the Federal government, including
the State Department, as Assistant Secretary Bohlen has men-
tioned and Stephanie noted, but also by agencies such as EPA and
NOAA, who need substantially new resources in order to effectively
implement the Arctic Monitoring and Assessment Program. More-
over in this process there needs to be a much greater effort to try
and ensure that the existing international environmental agree-
ments, such as those are we might address Arctic haze:
the convention on Long-Range Transboundary Air Pollution are
fully brought to bear.

Fourthly, I'd also like to welcome the statement at the recently
concluded Arctic Conference by Assistant Secretary Bohlen of his
intention to create a State Department advisory committee on the
Arctic. I believe this could be a very important vehicle in getting
nongovernmental input of all types into Arctic environmental pro-
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tection issues and indeed contribute to giving it a higher priority.
It could also affect in reevaluating the 1983 NSC statement of U.S.
Arctic policy in the post-Cold War era, which was an important
part of the discussion at the Fairbanks Conference.

Finally, in light of some of the gaps and questions of applications
that I and others noted in the Arctic legal regime, is the view of
the EDF that it is time for there to be a serious consideration by
the U.S. government and Arctic countries on the development of an
Arctic convention. Such a convention would incorporate protective
measures to address all forms of anthropogenic contaminants en-
tering the Arctic as well as a comprehensive approach for address-
ing and development activities.

Thank you.
Senator MuRuKowsm. Thank you very much, Scott. Moving to our

last participant, Joshua Handler, Nuclear Free Zone Program with
Greenpeace. Please proceed.

STATEMENT OF JOSHUA HANDLER, NUCLEAR FREE SEAS
PROGRAM, GREENPEACE

Mr. HANDLER. I'd too like to thank you, Senator Murkowski, for
holding this hearing. And it's a very important and timely one.
Greenpeace is a large, international environmental and peace orga-
nization, some four million members worldwide in over 100 coun-
tries. We've been opposing-we've been actually promoting nuclear
disarmament for over 20 years. One of our first activities was op-
posing nuclear testing plants for Amchitka here in the Aleutian Is-
lands 20 years ago. Over the last two years we've been particularly
concerned about the situation in Russia and we've been intensively
investigating problems in their naval nuclear program, particularly
aboard their submarines and nuclear icebreakers. I personally have
visited Russia six times, visiting previously-closed areas, and still
closed areas, in the Far East and Far North. During these trips
we've gathered documentary evidence. We've taken geiger counters
to verify reports of radiation, and we've spoken with admirals all
the way down to local ecologists about the situation.

I don't want to dwell on the dumping question off Novaya
Zemlya. I think that's been extensively discussed earlier. Col-
leagues at EDF did a very good job of explaining the situation. Oth-
ers discussed it earlier. Suffice to say, our reports continue to indi-
cate there are 15 nuclear reactors that were dumped off Novaya
Zemlya, three from the icebreaker Lenin, 12 from submarines, half
of the submarine reactors reportedly still have their fuel in them,
and the Lenin reactors also contain their fuel. In addition to this,
there's over 10,000 barrels of low level nuclear wastes that have
been dumped around the area.

The situation in the Pacific, as far as we know-well, my point
is we don't know what the situation is specifically, I'm somewhat
reassured in my conversations with naval officers but we still want
to investigate this further.

What I will though submit for the record is a number of our re-
ports and articles dealing with our trips to the region as well as
conferences we've held in Moscow, and I think they will serve as
a useful record of our activities.
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Senator MumRowsia. They will be entered into the record as if
read.

[The documents referred to follow:I
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1. Introductioni Oremnoeace and the Nuclre, Free Bens Camanian

First, I would like to thank the Committee for this opportunity to
testify on the important matter of radioactive threts to the Arctic.
Greenpeace, as you may know, is a large international environmental and peaceorganization with some four million *ewbers in over 100 countries around theworld. We have been active for twenty years on environmental and nuclear
disarmament Issues, and havw offices throughout North and South America,
Europe including Russia and Ukraine, and the Pacific.

(It may be of interest to the Senator and residents of Alaska to knowthat Grenpeace's origins lie in attempts by wancouver activists to stop U.S.plans to test nuclear weapons on Aechitka in the Aleutian Islands in the early
1970s.)

One of our major concerns Is nuclear weapons and cilitary and civil
nuclear-power plants. We oppose this technology and sek Its eventual
elimination for a variety of important reasonsa the environmental dangers
posed by nuclear accidents, the vexing nuclear waste problem, the economic
costi, the possibility of nuclear war, and the antidemocratic secrecy that
surrounds nuclear technology. Just as significant to our perspective is that
more reasonable and safer alternatives to solving disputes between nations andaddressing the world's energy needs exist or could be readily developed.

Since July 1987, the remnpeace Nuclear Free Seas Campaign has been
actively seeking the elimination of nuclear weapons and reactors at sea. Thenuclear ares race at sea was large, dynaci; and dangerous. Nuclear weaponsfirst went to soa aboard U.S. aircraft carriers in the early 1950s. By the
late 1980s, som one fourth to one third of the world's almost 50,000 nuclearweapons were available to the naval forces in the U.S., Soviet, British,
French and Chinese navies. The first nuclear-powered vessel, the submarineUSS Nautilus, was commissioned in 1954. By the late 1980s, Just over half ofthe almost 1,000 nuclear reactors in the world were naval nuclear reactors
primarily on the submarines of the Soviet, U.S., British, French and Chinese
fleet. New nuclear weapons and nuclear-powered vessels were entering the
fleets or were planned.

At the time our campaign started there was considerable concern among
analyts 'that the U.S. Navy's aggressive Maritime Strategy would have
aggravated an U.S.-Soviet crisis into war. And, if it had done so, a nuclear
war could hne started at sea rather than on land. We were also worried thatpeacetime naval operations posed a serious environmental threat. In one ourNeptune Paper reports, Naval Accidents 1S45-19S8 (Cro npeace/Xnstitute for
Policy Studies, June 1989), we found that som fifty nuclear warheads andeight submarine nuclear reactors, the majority Soviet and the rest from the
United States, had been lost or dumped at sea due to military accidents.

We have had sow successes in achieving our goals. We found itsignificant that President Bush in his Septesber 199 post-coup attempt speech
involving nuclear weapons reductions proposed to remove all tactical naval
nuclear weapons from U.S. surface ships and submarines, and eliminate part ofthem. This was a major reversal in policy, as previously the United States

I
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and particularly the U.S. Navy had adamantly refused any Soviet of fer to
reduce or even discuss the problem of tactical naval nuclear weapons.

Fortunately, President Gorbachev responded in kind, and went further by
proposing a mutual total elimination of tactical nuclear weapons at sea.
President Bush did not take President Gorbachev up on his offer. But in early
July 1992, President Bush announced his September proposals had been fully
implemented, i.e. that no more ships or submarines carried tactical weapons
during peacetime, and that B57 nuclear depth bombs deployed overseas in the
U.K. and Italy had been brought back to the United States. We are awaiting a
parallel announcement from the Russian Navy. We also hope that despite
President Bush's position, we my see the total elimination of tactical naval
nuclear weapons soon.

11. Grennpeace Nuclear Free Seas Activities in the Soviet Union and Rursia

Two years ago, spurred by our investigation of naval nuclear accidents,
we bpgan to focus on naval nuclear problems in the Soviet Union. Since
February 1990, I personally have visited Russia six times for extended
periods. I Just returned from a three-week trip, including two weeks in the
Vladivostok and Khabarovsk regions on 9 August. Other Greenpeacers have spent
similar amounts of time there, and we also have a reenpeace Russia office in
Moscow.

We have mado a special effort to go where the problems are. I have been
to the Vladivostok area three times, Petropavlovsk-Kaschatskii once,
Severodvinsk on the White Sea twice, once to eurmansk, and have ado several
visits to Roscow. Other Eroenpeacers have visited these areas and
Krasnoyarsk. Also we have brought a Greenpeace boat to Murmansk on the Kola
peninsula and Nakhodka in the Far East, and landed a teas on Novaya Zemlya,
the Russian nuclear-test site, in October 1990.

In each of these trips we have distributed translated copies of our
information dealing with Russian naval accidents. Me have also sought further
information about nuclear concerns in the regions and about problems with the
Soviet nuclear submarine force In general.

To vewify and expand our database of information, we have obtained
official documents relating to thes problem, visited sites of nuclear
contamination and storage areas with radiation measuring instrumnts, and held
meetings with supreme soviet members, people's deputies, local ecologists and
environmental authorities, health officials, radiation monitoring specialists,
submarine plant officers, and senior Navy captains and admirals with
responsibilities relating to nuclear submarines.

Me also held a unique conference in Noscow in September 199 in
conjunction with the Russian Information Agency to examine the deadly nuclear
legacy of the Soviet Navy. At this conference we assembled citizens,
officials, and specialists for the first tioe from Petropavlovsk, Vladivostok,
Severodvinsk, and Rurmansk with western specialists and Moscow officials to
share information about the problems In their regions. We also brought

2
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information available in the West about western navies and nuclear problees to
assist the Russians in their understanding of the relative magnitude of the
challenge they face.

It was at this conference that Andrei Zolotkov, an engineer with
ATORFLOT (the Nureansk based organization that operates the Russian nuclear-
powered icebreaker fleet) and a Union peoplo's deputy from Nureansk, provided
the first concrete details about the dueping of the nuclear reactors from the
ice-breaker Lenin off Novaya Zemlya and thousands of barrels of nuclear-wasto
in the Barents Sea.

Shortly after this conference further reports about the dumping of
nuclear waste at sea case to the fore. In October IMI, a Supreme Soviet
member in Moscow told so that an experioental liquid-metal cooled nuclear
submarine had experienced a severe accident in Any 1968 and that its reactors
were not repairable. He said it was subsequently disposed of off Novaya
Zemlys.

In early February 1992, Alexander Emelyanenkov, a People's Deputy from
Arkhingel'sk and a member of the Supreme Soviet of the former Union, published
in Sobasednik further information about the dueping of naval nuclear reactors
and barrels of radioactive waste offt kavayx Zemlyx. His data case from
official information provided to him because of his inquiries as People's
Deputy who sat on the defense and environental committees of the Supreme
Soviet. According to him, twelve reactors from nuclear submarines that had
serious accidents were dumped off Novays Zemlya. Six of these still had some
or all of their fuel in them, two of which vwre ftom the liquid-metal
subearine described above. Others were from Soviet submarines we know had
experienced serious radiation accidents in the early 1960%. Thus besides the
previously discussed eight submarine reactors lost or discarded due to
accidents -- three from the U.S. and five from the Soviet Union -- there are
now twenty-three reactors from ships and submarines on the ocean floor.

I provide a translation of Andrei Zolotkov's presentation, Alexander
Eoelyanenkov's article plus a Orenpeaco press release with some additional
details, and several trip reports and articles dealing with our experiences in
Russia for record.

111. Our Concerns about Radioactive Pollution in the Arctic

A. Past dumping of radionctive materials by the Soviet Navy and
ATOhFLOT.

I do not want to dwell here on our concerns about the past dumping of
radioactive and nuclear materials. The situation it alarming. It has been
well described by several other of today's presenters and previously published
in the west in our reports. Now to proceed is relatively straightforward
The Russian government should completely disclose what has happened in the
pastp data about what has been dumped needs to be provided down to the
chemical composition of reactor vessels and fuel elements so some estimate of
corrosion and leakage rates can be madeo a substantial international

3
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scientific and engineering investigation of the situation should occur and; if
the containment of the dumped materials is robust, they should be raised, or
if it is not, they need to be entombed and monitored.

However, because of the chaos and political Jockeying in Russia, it is
foolish to rely totally on information provided by the Russian government.
Western governments and particularly intelligence agencies need to provide all
the information they have about thes events, so a solution can be devised as
quickly as possible.

S. Future radiation pollution problems

A major worry Is .dat is going to happen in the future. There are
several areas of concern

1. Decomaissioned Russian nuclear-powered submarines and associated
improperly stored naval nuclear waste leaking radioactive materials into the
surrounding environment.

2. Accidents on nuclear-powered submarines endangering the Arctic,
North Atlantic, or, Pacific.

a. Nuclear weapons tests resuming at Novaya Zemlya.

4. Construction of new nuclear-power stations in the Russian Far East.

Decommissioned submarinesi The Russian Navy face tremendous problem
in disposing of Its decommissioned submarines and their associated nuclear
waste. Currently some 60-80 Russian nuclear-powerod submarines are awaiting
disposal. Senior Russian Admirals estimate 150 nuclear-submarines should be
disposed of by the year 2000. U.S. Rear Admiral Edward Shusflr, Director of
Naval Intelligence, told Congress on S February IM in his annual testimony,
thes submarines will poew n growing environsental problem for the Russians,
in whos harbors they are lying.

Regarding the Pacific, senior Pacific Fleet captains have said there are
thirty-five decommissioned nuclear-powerod submarines in the Pacific Fleet.
All told, sixty nuclear-powered eubarines will be tabmn out of service by the
year 2000. Du to lack of planning, funds, yard space, and the non-completion
of a service ship at the Nikolai yards in Ukraine, the Pacific Fleet has a
shortage of capability for defuelling and decommissioning submarines. Only
eighteen have had their fuel reove as of 1M. Only 1.5 submarines a year
can be processed. Without an increase In resources, it will take forty years
to defuel and scrap the decommissioned submarines In the Pacific Fleet.

There are only general plans for final disposal of, thes submarines.
According to the Russian naval officers, sometime after the year 2000, a land-
based storage site somewhere in the north may be completed. So far neither
the site, heavy lift cranes, nor transport barges for the reactor sections
have been constructed. leanwhile, the Pacific Fleet is removing the reactor

4



432

and two neighboring hull sections, and storing these sealed sections afloat at
the Paviovsk submarine base near Vladivostok. Two submarines have been
completely dissantled, and three more -- all Yankee ballistic missile
submarines -- are being worked on. The remaining "etions of the submarines
havw been sold for scrap.

The slow processing of the submarines means that vessels in poor
material shape and with unmotivated crews are tied-up in harbors with the
possibility they will start leaking radioactive materials and/or sink. An
outstanding concern, until we are fully reassured by the highest levels of the
Russian government and military, is that some future at sea dumping may occur.

Beyond disposal of decommissioned submarines, particularly their
irradiated reactor vessels, there is the problem of the associated high and
low-level nuclear waste produced from servicing and decommissioning the
submarines. Waste facilities, some of which are located oa or near the coast
-- *.g.e east ofVladivostok on the Shkotovo peninsula, near the Gornyak
submarine repair yards across Avachinskaya Day from Petropavlovsk-Kaschatskii,
and on the Kola peninsula -- are variously reported to be full or in poor
mato*ial shape. Residents in the Petropavlovsk-Kalchatskii area have
expressed concern that the cement "graves" containing radioactive waste may be
leaking into the bay.

Accid nts on nuclo r-mowered submarinosr There are some forty operating
civil nuclear plants in the former Soviet Union. By comparison, excluding
land-based trainers and prototypes, Russia operates some 270-280 naval nuclear
reactors on it fleet of military submarines, warships and civilian vesselso
130-140 nuclear powered submarines arm powered by 250-260 nuclear reactors in
total andl another twenty naval nuclear reactors are on the sow dozen
nuclear-powered cruisers, icebreakers, barge-carriers and auxiliary ships
operated by the Navy and ATONFLOT.

These nuclear-powered vessels have been plagued by serious accidents
since the beginning of the Soviet naval nuclear reactor program. On July 4,
1961, one of the first Soviet nuclear accidents happened not in the USSR, but
in the Norwegian Sea. One hundred miles off the Jan Rayen islands, the K-19
nuclear-powered Hotel class ballistic missile submarine suffered a primary
coolant leak. The reactor autonatically scramned, but then the main and
auxiliary coolant pumps failed and the tewperature began to rise. The paint
on the compartment walls started to burn, threatening to start a maJor fire.

In the face of this desperate emergency, the captain of the submarine
ordered a system be improvised to got cooling water to the reactor. Several
men from the reactor division volunteered to enter the reactor compartment.
It took them two hours to install the cooling system, but they were
successful. Thanks to their efforts the submarine was saved, and returned to
port. The men, however, were not so lucky. All received lethal doses of
5,000-6,000 rem, and died painfully several days afterwards. The submarine
was subsequently nicknamed Hiroshima.

Reports like this are becoming regular fare in the Russian press. Site



433

visits to submarine operating areas are turning up more previously unknown
disate rr. During ey last trip, I learned nw information about two meltdovns
-- one in 1M and ant in 1965 -- on submarines in the Pacific Fleet. In
October 1991, we investigated a reactor explosion tfat occurred an a Russian
submarine on the Shkotovo near Vladivostok in August 1985. Ten son were
killed, and 100,000s of curies of radiation were released. There is still a
contaminated fallout trace in the area today.

Whatever the competence of individual Russian submarine officers, they
do not work in a vacuum. The human and industrial infrastructure in the
country is in bad shape. Even in 'good' times the Soviet Navy suffered
terrible disasters on nuclear submarines. Given the bad times the Russian
Navy now faces, there is considerable reason to be alarmed about the
possibility of a serious accident involving a Russian nuclear-powered
submarine in the next few years.

A second subearine-accident problem is submarine collisions. During a
recent visit to loscow, the Chief Navigator of the Russian Navy, Contre-
Admiral Valery Aleksin complained to me quite strenuously about the February
1992-collision between the U.S. and CIS submarines. He noted that 100s of men
and three nuclear reactors could have ended up on the ocean floor.

There have been several dramatic collisions between U.S. and Russian
nuclear submarines since the lf9ft. In ate case, in June 1970 in the Pacific
involving the U.S. submarine U88 Tautog and the Russian Echo-class submarine
K-677, submariners in both crews thought the other submarine had sank after
the collision. So long as Russian, U.S. and U..lsubmarines continue to play
cat and mouse games under the water, there will the possibility of a fatal
disaster taking nuclear reactors to the ocean floor.

Nuclear weapons testue The resumption of testing at Novaya Zeelya will
present an ecological hazard to the region. According to victor Fikhmilov,
head of the Russian Ninistry of Atomic Energy, 30 percent of Soviet nuclear
teats have vented radiation to the ateosphere. Continued testing will also
legitimize non-nuclear states' aspirations for acquiring nuclear weapons.

Nulealr pmr There are plans to construct several nuclear power
plants in the Russian Far East. In the Khabarovsk region, two 650 megawatt
reactors are scheduled for construction. Several smaller reactors -- actually
submarine reactors buried underground and optimized for electrical
production - my be constructed in the Primorskii Kray in closed military
areas. Also, the Knechatka regional administration reportedly wishes to build
nuclear plants in their region. The dangers posed by the Russian civil
nuclear program do not need to be described here.

IV. What can the United States do?

On 7 April 1992, we wrote President Bush and several senators and
congressmen to express our concerns about the dangers posed by Russian nuclear

6



434

submarines. I aubmit a copy for the record since what we suggested is still
pertinent. In the letter, we strongly recoamended that meetings and site
visits should be arranged between U.S. and Russian naval officers, civilian
experts, and interested businessen to see what courd be done to assist the
Russians solve their decomeissioning and waste problem.

To avoid more Russian submarine accidents at sea, we urged that the
United States stop its nuclear submarine operations. This would be the best
way to insure the Russians kept their submarines from sailing. Due to the
current lack of a substantive military mission, halting attack submarine
operations should be feasible. As for ballistic missile submarines, in
President Yeltsin's January response to President Bush's state of the Union
address, he noted Russia had already reduced its ballistic missile submarine
patrols, and he proposed halting thee entirely on a mutual basis. Reduction
in the alert status of nuclear forces and general lessened tonsions should
aleo allow the cossation of ballistic missile submarine patrols.

We received a quick positive response from Rep. Charles Bennett,
Chairman of the House Seapower Subcommittee, regarding my suggestions for
assiiting Russia with its decommissioning problem. He has taken a leadership
position on this issue in the House, realizing there are ecological and
military benefits in having a sealler Russian nuclear-powered submarine force.
Also he has noted that this program would not cost the American taxpayer a
penny, as profits from selling scrap from submarines would cover any money
lent for this purpose.

Only in July did we receive a short non-comwittal response from the
President's office. Unfortunately, this Administration is not ready to face
this probleo. Apparently, the U.S. Navy, and primarily its nuclear propulsion
program, has blocked any attempts to cooperate with or help their former foes
to decommission their nuclear-powered submarines. This effort extends beyond
Just frustrating congressional initiatives. Reportmdly, the Navy even has
obstructed efforts by private U.S. businessman to wark with the Russians to
scrap nuclear-powered submarines.

The reasons for the U.S. Navy's opposition arm apparently several-fold.
First, there is a concern that if the Russian Navy followed U.S. Suggestions
and an accident occurred the United States in some way would be held
responsible. Yet, reportedly, this should not be an issue, since the Russian
Navy has indicated its willingness to assume full liability.

Second, the U.S. Navy's submarine force levels have traditionally been
predicated on the size of the Soviet Union's naval forces. As such, helping
the Russian Navy to reduce its submarine force weakens the arguments for a
sizable U.S. submarine force.

Finally, the U.S. Navy fears that helping the Russian Navy with their
decom issioning problem will inadvertently raise questions about the costs and
problems with the U.S. decommissioning program.

Currently the U.S. has some fifty deactivated or decommissioned nuclear-
powered submarines. Several nuclear-powered surface ships and probably

7



. 435

another fifty submarines will be taken out of service in the next eight years.
Reactor coepartments are currently being removed froe th. submarines at the
Puget Sound Naval Shipyardp and then being barged to the Hanford Nuclear
Reservation for shallow burial. See twenty reactof coepartments have already
been moved to Hanford.

This program is expensive. A July iM GAO report 'Nuclear Submarinesi
Navy Efforts to Reduc. Inactivation Costs," estimated the total cost for
Inactivating 100 submarines and completely disposing of E5 would be seoe $2.7
billion through the year 2000. This figure does not reflect the full cost of
decommissioning nuclear submarines. It excludes the costs of transporting and
storing the spent fuel of the reactors at the Department of Energy's expended
fuel facility in Idaho.

Discussing Russian submarine problems will raise the questions in the
United States about the cost of the U.S. decommissioning program. Due to the
fiscal crisis, the problematic future of the U.S. nuclear-jowered submarine
program, and the debate over ordering the nmet nuclmar-powered aircraft
carrier, the U.S. Navy apparently wants to avoid having nuclear
decoimissioning costs and waste disposal problems factored in to the 'true"
cost of purchasing and operating nuclear-powered submarines and surface ships.
Although the decomeissioning cost per sub my appear small, it must be
reembered in this period of declining defense budgets that the total cost of
the program approximately equals the purchase price of one now Snauolf
submarine.

As for the other Issues raised above, clearry the best way to stop
Russian nuclear testing, is to stop U.S. testing. We are heartened that the
recent votes in the House and Senate show that the Congress is beginning to
take a leadership position on this issue. We oro working to Insure that the
House-Senate conference will strengthen rather than weaken the existing bills'
provisions, so that a permanent cessation of nuclear testing can occur within
the year. Certainly in ter.. of the U.S. national interest in curtailing
nuclear proliferation, winding down the superpower nuclear arm race, and
buttressing the ore liberal forces in Russia, the tie awe than over has
come to stop nuclear testing.

As for the civil nuclear program in Russia, aid money provided by the
U.S. and thk west has to go to alternative energy sources and energy
efficiency prograas. The Vest is going to be throwing good moey after bad if
the West continues to support an ongoing Russian nuclear program. Also, then
we and the citizens of the former Soviet Union will continue to live with the
threat of another Chernobyl.

Lastly, I want to say an overarching problem here is not the
environment, but secrecy. The activities that we have discussed today
occurred in conditions of utmost secrecy in the Soviet Wnon. Conversely,
most events were only learned about in the Vest through secret _ethods, and
were not mad known to the public. As a result of this secrecy, dangerous
practices were adopted in the past, and now we are suddenly confronted by
their deadly legacy. Secrecy has been part of the problem. The sooner it is
dispelled on all sides, the sooner we all will be better off.

a
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Insuring Russia provides a full disclosure of the Soviet Union's nuclear
dumping activities, however, *ay be hard. Despite glasnost and the changes in
the former Soviet Union, obtaining authoritative information about past
maipractices Is still very difficult. This is somiahat understandable, as
nations are generally reluctant to expose their darker secrets, particularly
at the urging of outsiders.

In order to facilitate the provision of information, the United States
should to do itself, what it is asking the Russians to do. The U.S. military
and the Depart mnt of Energy should provide complete information about their
nuclear problems, and nuclear weapons and reactor accidents.

Such disclosures are necessary to show the Russians that this is not a
matter of assigning blame, but of trying to reach the best possible common
solutions. They are also important for reassuring the citizens of both
countries that their governments can be open and so accountable. Finally,
this is the way two equal nations who wish to enjoy good relations between
their governments and citizens in the future should behave.

.,
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Duprmng c- Radioactive Waste at Sea
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The word Easte" has never aroused pleasant feelings. being associated
with odorous dumps. chaotically heaped rusting constructions or simply ith
matter presenting no interest for men. Though the word may be used with
different adjectives. .'e shall focus our interest on RADIOACTIVE wastes.

Then do not smell and for the most do not call up any negative feelings
with their view: human organs do not sense them. As all wastes they
accumulate. create the problem of disposal. but recently this problem has
acquired special significance. It would be unjust to say the acuteness of it is
solely the result the Chernobyl catastrophe. however it was specifically the
year 1986 which marked the end of the uncontrolled reign of secrecy in the
USSR atomic authority. Almost regularly. the new facts of the barbaric
attitude to the environment are being revealed by the workers of the atomic
industry. The population of the territories surrounding atomic installations
has been greatly damaged. However. the mark of secrecy has stood in the
way of anybody trying to establish the truth. The truth was feared by the
upper echelons. who therefore thoroughly concealed the bad side of the
peaceful" and military atom industry.

The information gulf. especially in regard to radioactive waste (RAW) has
been so deep that it now will require great effort to overcome the mistrust of
the population to everything connected with the word radioactivity. That is
why we cannot do without a brief historic introduction to the problem of RAW
disposal. particularly concerning their dumping at sea.

From the very start of the development of the atomic industry. oceans
and seas were viewed as the eternal burial sites for RAW. In 1946. the first
dumping was made by the USA. in 1949 by the UK. in 1953 by Japan. in 1965
by the Netherlands. It is difficult for me to say when the USSR did this for
the first time. but it was no later than 1964. Both in the USSR and abroad.
sea dumping has been accompanied by special permissions but with no control
from international bodies.

In the 1960s. IAEA and the Agency for Atomic Energy of the
Organization for Economic Cooperation and Development started research to
determine the hazard of RAW sea dumping and to work out international
standards and regulations.

In the period 1971 to 1983 annual dumping was made by Belgium. UK,
and periodically by the Netherlands and Switzerland. The qualitative and
quantitative evaluation of these operations was controlled by the Agency, the
characteristics of the main areas of RAW dumping sites in the Atlantic Ocean
present no secret: the review of low-level RAW sea dumping was published in
the "Information Bulletin" No. 5 in 1991 by the Center on Public Information
on Atomic Energy.

What are the criteria for choosing dumping sites? They are: the depth
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w hich should be no less than 4.000m. remoteness from main ocean routes.minimal iea productivity in the vicinity of dumping which mainly regardsfishinz zones. and remoteness from the continents and islands.

The 1972 London Convention. which was joined in 1976 by the SovietUnion. defined the category of high-level radioactive material forbidden forsea dumping (based on the total radioactivity: spent irradiated fuel. highlyactive liquid wastes of approximately 0.5 curie/I with beta and gamma radiatorswith half-lives of more than one year) and the category of radioactive
materials oermitted to be dumped (comprising low- and intermediate levelactive wastes). The convention has worked out relevant recommendations
which were to be followed by the national organizations of the member states.

In 1983. the 7th Konsultative Meeting of the London Convention adopteda resolution for a moratorium of RAW sea dumping for 2 years (USA. UK. theNetherlands. Switzerland. South Africa. and Japan voted against. and theUSSR. France. Greece. Brazil. and FRG abstained). This was caused by seriousopposition both within the dumping nations and in the countries located nearthe selected site of dumping in the Atlantic Ocean. Groups of independent
experts were set up to carry out additional research.

Although the results of determining the environmental consequences oflong-term RAW dumping in the Atlantic were quite optimistic, and thepreliminary calculations have shown that even at the existing level of dumpingon a particular site during the next 500 years individual radiation doses wouldnot reach significant magnitudes (no more than 0.001 "PDD" [maximal allowabledosage|), the discussion of these conclusions at the 9th Consultative Meetingin 1985 did not lead to the solution of this problem.

The controversy shifted from the fields of science and technology to thepolitical sphere: again there was adopted a resolution on further researchwhich pre-supposed. in reality, the moratorium extension for the indefinite
period of time. Twenty-five countries voted in favor (UK, Canada. USA. France.Switzerland and South Africa were against. and Argentina, Belgium. Italy,Portugal. Greece. USSR, and Japan abstained.)

It may be noted that the review of the foreign press presents detailedinformation on the activity of different countries in the field of RAW seadumping. The location of sites, depth, number and mass of containers, andthe total activity of the waste could be found in the materials accessible notonly to specialists. What about the Soviet Union?

The USSR joined the Convention 15 years ago: the USSR Council ofMinisters adopted a special decree No. 222 of March 6, 1979 in this respect.In accordance with this document the USSR Goscomhydromet was heldresponsible for issuing special licenses and general permissions for RAW seadumping (in coordination with the Ministry of Fisheries). I would like to quote
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an official response to my deputy inquiry:

"In accordance with IAEA documents. the USSR Goscomhydromet from the
moment of joining the convention has issued no permission for RAW dumping
to their owners. The regulation of the Convention do not apply to the vessels
enjoying sovereign immunity in accordance with international law. As it was
explained by the Foreign Affairs Ministry these are the vessels of the Navy."

Thus. it appears to be like this: the civilian vessels have been given no
permission. while for the Navy the regulations of the convention do not
constitute a law: they dump as they wish. Is this indeed so? The cited part
of the answer above is yet another lie, which is refuted by the attached map.

The map shows harbors and marine regions where RAW was dumped for
more than 20 years. from 1964 to 1986, by vessels of the Murmansk Shipping
Company. the status of which has got nothing to do with the Navy, though the
freight in the majority of these trips was the property of both the --hipping
company and of the Navy.

RAW (mostly solid), dumped in the vicinity of the Novaya Zemlya
archipelago. is composed of containers, metal structures, and additional
equipment of nuclear energy installations. The documents of these operations.
which I have read. are quite interesting from the point of view of the
technique of dumping.

The very notion of a container presupposes a hermetically sealed
construction. preventing even a brief contact of the contents with the
environment. However the containers' content allowed them to remain buoyant
(they simply didn't sink). What was to be done in such cases? The problem
was solved in the simplest possible way: in the hermetically sealed (')
container two holes were cut, it was filled with water. and thus sinking was
guaranteed. It is hardly worth analyzing different methods of RAW cementing,
bitumenising, or vitrifying, when the documents report on the search for
floating containers and their content.

The reports testify to the sea water and ground samples being taken in
the area of the dumping, but the research results do not exist. I would like
to refer to an official document, given upon request and signed by the USSR
Goscomhydromet chief Mr. Israel:

"As for the radioactive contamination of the Barents and Kara Seas, the
research conducted by the scientific research establishments allowed the
determination of the fact that the main source of these seas' contamination
comes from global fallout from previously conducted atmospheric nuclear
explosions and from contaminated water masses coming from the Sellafield Plant
in Great Britain."

3
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I am not going to refute this statement. having no data on the radiationin the '-Ilfs of Novaya Zemlya archipelago. H1owever knowing the habits of ourofficials ti make false statements. I think the best 'way to calm down thepublic doubts xii be to follow Cp the Appeal of the 5th Extraordinarv Sessionof the Murmansk Soviet of People's Deputies from August 31. 1991. which says."We demand to solve the question of opening the archipelago and the adjacentwaters. primarily for scientific research. taking into account that it has beena fishing zone for the local population for hundreds of years.

I am not sure the RAW dumped completely foUowed the requirements ofthe lAEA. Thus in one of the gulfs there was drowned a container with thescreen assembly of the icebreaker Lenin's nuclear installation unit: the'itnesses state that the container could have no less than 100 spent fuelassemblies. Another fact: in 1984 in the Abrosimov Gulf there was found awontainer with the radiation level of 160 r/hour. which w.as resunk in the samearea after additional processing had been made.

It would hardly be serious to try to compare the dumping depth withIAEA recommendations. as these values for the Novaya Zemlya gulfs are Limitedto a few dozen meters. The remoteness from land is also hardly worthdiscussing. The seas routes in this region are blocked by the proximity ofthe nuclear test site. Until recently the whole vast region of the northernseas was somehow viewed as Soviet property -- as a kind of an inner seawhich could be worked in as is thought best.

But the time has changed. Without concealing past mistakes and takingresponsibility of the past actions. we should open all data regarding theactivity of the nuclear authority at sea. We need normal civilian research. notthe secret expeditions.

The experience of the Chernobyl catastrophe shows that the attempts toconceal the truth end without results. Similarly, we will eventually get a fullpicture of the Novaya Zemlya testing ground and RAW sea dumping although itmay take years and some facts may be lost.

I would not like to see the atmosphere of hot publications andsensational articles round the Novaya Zemlya affair -- it will only hamperserious research, and today the specialist's work has lost part of its respectas it is. At the same time it is high time to understand that without thequalified personnel and modern technology the development of nuclear scienceis impossible.

Even if we shut all nuclear objects today, their safe decommissioningwill take dozens of years and more than one square kilometer of the country sterritory. This is axiomatic. And we have no possibility to launch RAW to thesun. as of yet.
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Having on the territory of Murmansk and Arkhangelsk regions bases of
coastal service for nuclear ice-breakers and nuclear submarines. and large
plants for overhauling. .. e shall also need big long-term facilities for storing
_.olid and solidified RAW -- the so-called regional burial sites for several
hundred % ears.

I do not agree with the preliminary conclusion of one the Ministry of
Atomic Energy Production of the USSR which states that "the preferable point
for dumping RAW of the Northern Region Navy will be near the settlement of
Dalnye Zelentsy.

Why Dalnye Zelentsy? Is it only because that the capital investment for
the analogous construction will be 2.i times more in Novaya Zemlya? Have the
social and political aspects been taken into account? Or is it more profitable
for someone to make burial sites in non-contaminated areas? A lot of questions
and few answers.

There is correspondence in this respect but it is not open.

I would also like to say a few words about the pouring off of liquid
RAW. They were dumped in certain localities of the Barents Sea from 1963 to
1984 by the vessels of the Murmansk Shipping Company. The official
information: "the investigation has shown that for 5 days after dumping the
concentration of Caesium 137 surpassed the background reading and a number
of other radioactive components have been found. Upon the further dilution
of waste. after the 5 day period of time their influence on the radiation
situation was not registered." These are facts!

In the conclusion. I would like to note that the data quoted refer only
to the activity of the vessels of the Murmansk Shipping Company. I have no
information regarding similar activities by the Navy.

City of Murmansk

Andrei Zolotkov
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15 RUSSIAN NUCLEAR REACTORS DUMPED AT SEA

London - Greenpeace today released information confirming that 12 submarine nuclearreactors and three icebreaker reactors have been dumped in the waters off the coast of
Novaya Zemlya. This is the first public disclosure that Russian submarines and their
nuclear reactors were dumped in the Kara Sea.

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 nuclear reactors weredumped in the same location off the southern island in 1982.

Eight reactors, three of which still contain their nuclear fuel, were dumped with sections
of four accident-damaged nuclear submarines in waters just south of the K-27. The
submarine sections - from the K-li, K-3 Leninski Komsomol, K-19 Hiroshima, and one
unknown - were reportedly dumped during the years 1964-65.

Five more reactors litter the seabed, including the three damaged reactors from the
icebreaker "Lenin." Over 17,000 containers of liquid and solid radioactive waste were
also dumped; the location of some 10,000 of these containers has now been made public.

Novaya Zemlya, an island archipelago in the Arctic Circle used as a nuclear test site, is
proving to be one of the CIS's largest nuclear dumping grounds. The information comes
from sources inside the CIS, researched by Alexander Yemelanenkov, Russian chairman
of the anti-testing association 'Towards Novaya Zemlya," and Andrei Zolotkov, a nuclear
engineer aboard the 1Imandra," a nuclear refueling ship for icebreakers in Murmansk

"he waste from the nuclear icebreakers is a molehill compared to the mountain of
waste created by the Russian nuclear navy,' said John Sprange, Greenpeace disarmament
campaigner. "This is the beginning of an uncontrolled landslide.'

Greenpeace is working towards a worldwide ban on nuclear-powered and nuclear-armed
ships and submarines. In October 1990, the Greenpeace flagship "MV Greenpeace
sailed to Novaya Zemlya to protest continued nuclear testing.

_------.R E._CytC_ SE 0 P A P E _
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Submarine, Reactor, and Waste Dump Sites:

Novaya Zemlya Trench: 1450 containers. Barge with a damaged nuclear reactor (Activity
170,000 Ci). Barge with liquid radioactive wastes.

Neypokoyev Gulf: Solid radioactive wastes (Activity 3,400 Ci).

Sivolky Gulf: 4750 containers. The barge "Bauman." The central section of the icebreaker
Lenin and screen assembly and three damaged reactors.

Oga Gulf: 850 containers.

Stepovov Gulf: 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: 550 containers. Sections of four accident-damaged nuclear submarines
with a total of eight reactors, three of which still contain their 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: 650 containers.

Techenniya Gulf: Accident-damaged nuclear reactor-without the nuclear fuel (Activity
1,850 Ci). Open Sea: (two different sites) 400 containers. 250 containers..

Unnamed location on southern end of south island: Presumed location of regional
radioactive waste storage.

Sites of Nuclear Explosions:

Sykhoy Nos Cape: The area where the biggest atmospheric nuclear explosion took place.

Matochin Char This is where the last test on Novaya Zemlya too 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
disposal of the sunken submarine TKomsomolets' (assuming it will be salvaged).

South-west sector of southern island: The presumed area for the development of a
long-range program of nuclear testing.

2
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7 April 1992

Honorable George Bush
President of the United States
The White House
1600 Pennsylvania Avenue, N.W.
Washington. DC 20500

Dear Mr. President:

You are well aware the break-up of the USSR has engendered numerous
political. economic and environmental problems. I wish to draw your attention
to one question that has not received adequate attention: the safe
decommissioning and disposal of ex-Soviet Navy nuclear-powered submarines.

I was impressed your recent aid proposal specifically mentioned a desire
to improve nuclear plant safety, and assist in demilitarization and defense
conversion in Russia. I would urge you to include a program of assistance
for 'the safe decommissioning and disposal of CIS Navy nuclear submarines in
your initiative.

Earlier models of the CIS Navy's nuclear-powered submarine force are
being retired en masse. Some 80 submarines are probably awaiting disposal,
and another 80 submarines are likely to be retired in the next few years,
meaning some 300 submarine nuclear reactors will have to be disposed of in
total.

I recently visited submarine facilities in both the North and Far East of
Russia. and it is evident from my observations and conversations with naval
officers and plant managers that the Russian government and the CIS Navy
lack the ability to deal with this growing environmental menace.

These submarines are a major environmental hazard. The fuel from the
submarines and their irradiated reactors and reactor compartments can cause
serious radioactive contamination if not adequately handled and stored. A
even greater catastrophe could occur if the waste or decommissioned
submarines were dumped at sea. This is not idle speculation. Recent news
has come from Russia that the Soviet Navy dumped up to 12 damaged
submarine reactors, five of them still containing their fueL off the Arctic
islands of Novaya Zemlya.

The CIS Navy knows it has a problem. At the end of March a high-level
delegation of CIS naval officers was actually brought to Washington by a
private firm to seek help in safely scrapping their nuclear-powered
submarines (see the attached Wall Street Journal article). Unfortunately, the
US government agency that is best equipped to assist the Russians -- the US
Navy -- did not meet with the CIS officers.

R E C Y C L E D P A P E R
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This : particularly Insettling because the -' ' 'avy know; *!.e 2!5- ' .v-
ias a problem it cannot handle. S Rear \dmiral El: ard Shaefer. Director 1
aval Intelligence. slightly undereZtismating the situation. told Cang!-rs this

:'ebruar. 1hat:

The ''S Jues not Cet have a solution fr lisposal of noelear
submarine r-2actorn. As a result. the number o1' retired nuclear
.ubmarines scrapped per Ocar -ill probabl.y remain low. and 'here
are already over PO discarded nuclear submarines requiring
proper torage aid Jisposal. posing a -row!ng canvironmental
problem for the Russians. in whose harbors they are lying.

A first simple and inexpensive step towards assisting Russia -- since
the US Navy faces parallel problems in decommissioning its own nuclear-
powered .ibmarines -- ould be to arrange a series *,f meetings between the
responsible CIS naval officials and UE Navy officers to share technical
expertise and develop a program of how to proceed. Interested US naval
experts amid businessmen could also be included in these discussions.

M.lutual visits to each countries' submarine shipyards could also be part
of the aid program. In particular. Russian officials could be brought to Puget
Sound Naval Shipyard and Hanford. Washington. to observe the US Navy's
decommissioning procedures. Visits to the Severodvinsk submarine building
facility on the White Sea, and the Bolshoi Kamen submarine facility near
Vladivostok in the Pacific would be particularly useful.

A short list of what will be needed to help Russia could be developed
relatively quickly. There is clearly a need for advanced metal cutting
echnology. heavy-lift cranes. and construction of land-storage areas for

submarine reactors and their compartments. US public expenditures for these
items could be minimized by providing credit against revenue raised from the
scrapping of the non-radioactive parts of submarines.

As a next stage. a comprehensive reciprocal 2xchange of information and
inspections could be arranged. so that we can fully understand the extent of
the decommissioning problem. This should include:

- mutual inspection of shipyards. and exchange of environmental data on
the state of the shipyards. and the health records of their eorkers.

- exchange of information on the state, size and operation of the
nuclear-powered naval forces. submarine operating bases. land-based
prototype and training reactors. naval reactor fuel fabrication facilities.
and nuclear and radioactive waste processing and storage sites. '.lutual
and reciprocal visits to facilities should be planned. Information on
past submarine radiological accidents should be exchanged.

- development of bilateral or multilateral programs for environmental
monitoring of naval nuclear submarine facilities and past areas of ocean
dumping of naval nuclear waste. Specific attention should be paid to
the area oft 2fvnyj Zemlya where the Soviet Navy dumped submarine
nuclear reactors.
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In terms af the final disposal cf the :pent !el from the Submarines.
Acps hotil ':d taken ,J ioSui . i" nrot ::ed in the : -,:cpcar Ccpons. or civil

military reactor fueil y-cles.

helping 'he Russian Government and CIS i :vy safeely crap its i-Iciear-

powered Submarines ould hsave several additional benefits:

- increased .i..its and 2sdistance to stil .Alosed areas .-dl :.Ip reassure

these more conservative and skeptical parts of Ruszia about the United

States intentions and open these areas to outside knowledge

- increased military-to-military ties would be very reassuring to CIS
naval officers in this period of turmoil:

- the aid will allow Russian submarine yards to earn hard currency from
scrapping submarines. easing their ability to convert to civilian
production (something Severodvinsk plant officials have told me they are
eager to do):

- additional employment to nuclear specialists in the tES or Russia could
result. particularly at the hard hit Electric Boat plant in Groton.
Connecticut. or to Russian nuclear technicians. since their expertise
could be used to assist the with breaking up of the submarines and
environmental monitoring and clean-up.

- such assistance has elements of reciprocity. since CIS naval officers
could visit shipyards in the US and observe US decommissioning
procedures (as you know. reciprocity is poitically very important to the
Russians):

Some analysts have questioned w.hy the Russians should he helped to
solve their problem. snce the CIS Navy continues to build nuclear-powered
submarines. This is a myopic perspective.

Unfortunately. because the haphazard niature of ex-Soviet technology
and the current economic confusion in Russia. Russian problems are also the
West s problems. Chernobyl stands as the glaring reminder that the west
ignores Russia's predicaments at its own peril.

Concern about the CIS Navy submarine building program would best be

addressed through halting orders for new nuclear-powered submarines. With

the termination of the US SSN-21 Seawolf program and the significant down-
turn in Russian nuclear-powered submarine construction. it would be relatively
simple to insure no new nuclear submarine orders were placed -- or even
cease production of currently ordered submarines.

It might interest you to know there i; international interest in some of
these questions. The Norwegian government is pursuing with the Russian
government ways to monitor and. if necessary. retrieve the nuclear waste
dumped off Novaya Zemlya. The Norwegian Defense Minister Johan Joergen
HoIst brought this to the attention of Mr. Reginald Bartholomew at the
Department of State in mid-March.

3
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Of course there are other steps that could be taken to reduce the
hazards presented by naiclear-powered submarine operations. such as
.ristitutin, a moratorium on their operations. 'We found it very interesting
hat. .you say recall. President Boris Yeltsin proposed a mutual halt to
aBSB operations in his response to your January 1992 State of Lnion address.

I would be very happy to meet with you or members the White Itouse
atalf to discuss these proposals further. or provide a briefing on our two

ors of urk in Russia on these issues.

I look forward to your response.

Sincerely.

Joshua Handler
Research Coordinator
Nuclear Free Seas Campaign

P.S. I also include for your information a photograph of the shoreline of
A.urmansk harbor. It clearly illustrates the problems the Soviet Navy has had
in disposing of retired vessels.

cc: Senator Albert Gore
Senator Sam Nunn
Representative Les Aspin
Representative Charles Bennett
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Greenpeace Vladivostok Report
6 November 1991

L Introduction

The effects of glasnost and the end of the Cold War have opened previously secret areas
and topics in the Soviet Union. In the case of the Soviet Far East, residents around nuclear-
powered submarine facilities in the Vladivostok area are asking questions about past submarine
accidents, and current and planned nuclear waste disposal procedures The military in the region,
somewhat uncomfortably and reluctantly, has been forced for the first time to respond to what
they term popular 'radiophobia.' In doing so, the military has provided new and unprecedented
information about a reactor explosion aboard a nuclear-powered submarine in August 1985, and
nuclear waste handling in the region.

More openness by the military may ameliorate civi-military tensions in the region.
However, they may also exacerbate them. The military in the region has not held the
environment in high regard. As more information about past abuses becomes available, residents
may redouble their criticisms of the local commanders. Also, the size of the clean-up cost from
past mispractices, as well the cost to decommisaion old nuclear-powered submarines, may
engender more reproaches.

The information about the accidents, as well as additional information about submarine
reactor design, is providing a different perspective on Soviet submarine operations. A high
accident rate, plus low fuel enrichment levels, provides technical reasons why Soviet submarines
have lower operating tempos than their western counterparts Also, the size of the Soviet
submarine force may have been partially derived from a need to keep an adequately repaired and
fuelled force at sea. Although the Soviet Union may have technically advanced submarines, the
information coming to the fore raises questions about its overall operationally capability, hindered
as it may be by accidents and limited reactor core lives.

Ultimately, additional information about past Soviet submarine accidents and reactor
operations, may show the Soviet submarine force was less a threat to the U.S. and its allies, and
more of a threat to its own sailors and the environment

IL Nuclear-Powered Submarine Facilities in the Vladivostok Region

The centers of nuclear-powered submarine operations in the Vladivostok area are to the
east of Vladivostok, some 35 miles across Ussuryiskyi Bay, in the Shkotovo region and on Strelok
Bay. The region includes at least four facilities, all or some of which have been operational since
the early to mid-1960s:

A. A major nuclear submarine overhaul and refuelling yard at Bolshoi Kamen (Shkotovo-
17), on the west side of the Shkotovo peninsula on Ussuryiskyi Bay facing towards
Vladivostok. There at least two plants here concerned with overhauling and refuelling
submarines (one or collectively known as the ZVEZDA plant), as welleas disposing of
their nuclear waste. In addition, the first decommissioned submarine to be dismantled in

1
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the Pacific Fleet, was broken up at Bolshoi KameR la reactor compartmft i still s toed
at the plant(s). Two other submarines may be undergoing scrapping there as welL

B. Asmle refit and refueling yard near the setm of Dun (Shktovoi-22)ad
Temp located onCaxma Bay on .the eat side of the Shkotovo peninsula faing Streok
Bay. It was here that the submarine reactor exploded on 10 August 1985, cpntaminatiag
-te surrounding land and water. Reportdly, plans et to turn the aCana plant into a
major dismantling faidlity for decm soe submarns

C. A permanent nuclear waft disposal ste, Instllation 927-, is located at the tip of the
Shkotovo region penisula. High-level waste i stored her. Ther are plans to qpand
the facility by 1995, in order to be able to store more waste.

D. A major submarine base at Pavlovk on the eastern edge of Strelok Bay, which at least
houses ballistic missile submarines (U.S inspectors visited this base ir 1990 as part of the.
verification inspections for START)

m. Greenpeace's October 1991 Visit

Wbfle in Vladivostok in September 1990, Greepeace heard repors fom residents about
a devastating reactor esplosion at Dunay on board a Soviet nuclearpowered submarine in the
Spring of 198. Grenpeace also observed a meeting of the Primoi Kray Soviet's
Envimta Committee ee tis ac t ws dis e Sketchy reports about this accident
continued to surface in the Soviet press after September 199O

Greenpeace returned to the region in October 1991 to investigate t accident, as well as
other accidents, radioactive waste disposal procedures, radioactive contamination in the area, and
the procedures being dekeloped for the decommissioning of nuclear-powered submarines in the
Pacific FetL

While in Vladivostok, Greenpeace held meetinga with senior officers from the Pacific
Fleet including Chief of the Chemiical Service and his assisnt, aCief Radiologist, Assistant
Chief of the Nuclear Reactor Refuelling Section, Chief of the Technological Servicr, Assistant
Chief of staffJCief of the Command Section of the Fleet Mqetinp included members of the
Primorskii Kray Nature Protection and Ecological Committec, the Sanitary-Epidemiological
Service, and the Hydromet Serice Field trips to the area of the Cazna faciliq accident, and
Bolshoi Kamen also were conducted, and several official documents discussing the accident and its
aftermath were provided.

IV. 1985 Primorskii Chernobyl Accident.

On 10 August 1985 the reactor of a Victor-class submarine sffered an crplosion while
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undergoing refuelling at the submarine repair and refuelling facility on Chazma Bay. The Navy
officers Greenpeace spoke with said the explosion resulted after the reactivity control elements of
a new reactor core were inadvertently removed as the reactor lid was being re-lifted, after being
improperly placed the first time.

The explosion ejected highly radioactive materials onto the surrounding land and into the
water. According to the Navy officers, several 100,000 curies of radioactivity were released
(including the short-lived isotopes). Ten men in the reactor compartment were killed instantly.
The submarine has not been repaired and is still visible at dockside at the Chazma facility.

The 'fallout' from the accident spread acroms the peninsula (some 6 kms long) towards
Vladivostok in a band several hundreds meters wide, but according to the Navy offices, didn't
reach the city. A secret Navy map prepared four days after the accident (14 August 1985, 1600
hours) outlined an area 3,800 in iong and 530 m wide where at the outer edges the level of
activity was 600 decays/minute/cmI. On a local road going through the trace, levels of 4,500
decays/ninute/cm2 beta radiation were measured (after decontamination in the first four days, this
dropped to 20 decays/minute/cm2). Lab analysis showed rates of 1-80 decays/ninute/m2 for
alpha radiation.

The Navy officers said near the explosion, rates of 260 roentgens/hour were recorded from
some smaller pieces of the reactor core. Also some of the radioactive cloud went over
Ussuryiskyi Bay to the west, although it did not go as far as Vladivostok.

Due to the new core there was a relative minimum of accumulated fission products. Thus
the Navy officers claim there was little or no plutonium contamination. Also, the officers said the
core was only enriched to 20 percent IEU, and so this minimized uranium-235 contamination.
Finally, the officers said it was the third time for the reactor to be refuelled. They said this
accounts for the pervasiveness of cobalt-60 as the remaining source of radiation today.

A. Clean-up

In terms of clean-up, for the highly radioactive materials, the Navy officers said a special
military service with special equipment for clean-up was used. Al the fuel elements which were
thrown out, and other highly radioactive materials, were gathered by this special military service
and put into specialized container The screen assembly which holds the fuel was taken out and
a specialized container was created for it. These highly radioactive materials were transported by
sea to a permanent burial site at Installation 927-UL

The screen assembly and the clean-up of the radioactive materials was effected within 10
days of the accident, according to the Navy officers The total volume of the screen assembly and
the fuel which was disposed of was approkimately 4 m3. The Navy officers said they are not sure
about the total volumes of the high and medium level wastessince measurements were not taken
in the first few days due to the hurry to eliminate the worst of the problem.
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In team of contamination of the trace and the low-level waste, the Navy officers said the.
area of the trace where the roads pass through w feiced offX the aces of the population was
stopped 'fr gathering berries and mushroom, and radiation warn s wa posted.

En order not to spread radiation by trsporting contaminated materials oer long
distancs the oflicers said a temporary burial ste in the trace was created in the Efist days after
the accident. A spot was selected with the most clay, lack of gound water and waer urs,
most removed from mushroom gatbering yet cloe to the accident site Fie trenchre were dug to
the clay level, sand and mud, and cement and or asphalt were poured over the buried materials.
A drainage system was dug around iL

The officers said, some 2,000 m3 of material was gathered in the fiust 7-10 days, and in
total 5,500 m3 of low-4evel waste was put into this area in the days and months following the
accident This material included contamnuated clothe from the cean-up workers, sea weed from
the territory of the amma facility, asphalt and sand, metal construction, etc, The. site Was
surrounded by a triple fence of barbed wire, and clearly marked with radioactive warning signs.

There is a second area in the trace zone which it med as a temporary dump site. The
officers said it contains the roofs of buildings taken down after the accident

B. The situation today

In terms of today, the officers admit the first burial site is.no longer adequately codoned
off. The officers say this is because people kep stealing the fencing and marking sins. The
military bas recreated- the ste Several times, someim using bulldozers to aist in clearing
areas to re-setup barriers, but to no avaiL As of October 1991, there were large hols. in the
barbed wire fencing, and warning signs are missing.

The Navy plans to move the materials from the region of the temporary burial site to a
permanent facility at Installation 927-m at tbe'tip of the peninsula, according to the Navy
officers. The clean-up of the burial area will commence towards the end of the yar, in
December-January,' as soon as the construction for the permanent repository at the burial site at
the tip of the peninsula is finished. MTe ofc feed.there is no sense in fiing up the temporary
burial site again, as it soon will be moved.

But although there arehigher than background levels of radioactivity in the area,
according to the officers, the situation in the trace mmne is under controL In August 1991, the
military did an extensive survey of the 6W2 km area which contains the radioactive trace (the'are
that has levels of activity higher than 60 miro-roentgensthour is approindately 4.5 km x 200-300
m). Readings varied from a high of 800-1200 micr-oentensbour at the center of the tre, to
60-80 micro-roentgens/hour at the edges for gamma radiation (alpha and beta measurements were
not avaiable). Ninety-ninc percent of the radioactivity is from cobalt40 Seventy to eighty
pert of the cobalt was in the-top 10-1S cm of the ground though it was found as deep as6o
cm. The navy officers calculate that there is five curiewdk2 now in the tn e.
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In public access areas, the officers said, the levels of radiation are below what is permitted,
and no radiation is leaching from the temporary dump site. In spring 1991, as the thaw was
starting, the regional Hydromet office took samples around the burial site, and found no
radioactivity in the water.

The rest of the trace zone will be left to be decontaminated by natural decay of the
radiation. The Navy officers estimate that it will take 50 years for the situation to return to
normal (ten 5.26 year half-lives of cobalt.60). As for the disposal of the submarine and its
reactor, the Navy officers vaguely said it would be disposed of along with the other
decommissioned submarines awaiting disposal.

As for the waters surrounding the accident, according to the Navy officers, there is no
radiation in them. However, there are still contaminated sediments. In the sediments underneath
the submarine at dockside, the August 1991 survey found levels as high as 117 milli-
roentgens/hour gamma radiation. The officers admitted radioactivity is spreading outwards into
the sediments of Strelok Bay.

As for long term health effects, the officers said a medical survey of children was done in
the settlements of Dunay and Temp. They said it found their health was unaffected by the
accident. No information was available on the health of military or civilian workers used in the
clean-up.

C Doubts about the Navy's reassurances

A number of factors raise questions about the Navy officers optimistic attitude about the
effects of the accident. Reports about high levels of radiation in the area after the accident, and
the extent of the clean-up efforts suggest there is reason to be concerned about the health of
military and civilian workers involved in the dean-up.

A 25 October 1991 TASS account (see attached article), based on a report in Trud,
describes extremely high levels of radiation in the area near the submarine. After the accident it
was found that 'radiation levels during the accident reached 90,000 roentgens per hour,' and
those who fought the fire resulting from the explosion or 'happened to be nearby received at
least 30 to 40 rems each.'

An 11 October 1991 report titled 'Evaluation of Radiational Control and RadiologicaI
Situation for Shkotovo-22' prepared by Vladivostok region military officers and civilian agencies
also desiribes high levels of radiation in the area in the aftermath of the accident.

The report says that thirty percent of the territory of Military Division 63971 (which
contains the Chazma and the Bolshoi Kamen facilities) was contaminated by the accident. The
average dosage in August 1985 was 200 milli-roentgens/hour gamma, and beta radiation was
200,000 decays/minutelcm2. Shards of the reactor and fuel in the area had levels of radiation of
30-40 roentgens/hour.
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According to the report, the, clean-up eventually involved the r of 5,000 ul3 of
contaminated materials and 760 tons of metal constructon. deactivation of 2,100 m2 of metal
consmructio and 34,000 m2 of roads with cement and asphalt tops 400 m2. of dock were alo
decontaminated.

According to residents of the area, civilian workers did participate in the clan-up, and
received radiation dose Some local people claimed clan-up workers were nunning in and out of
the accident site pickng up radioactive debris with their hands. (Ibe Navy officens denied thiL
They said quick nms were only used to practice th attaching of lifting cables to the damaged
reactor, and then to attach the cables.)

One detailed eyewitness account was provided by the chief mechanic from the floating
crane Vityaz (a civilian rescue vessel commandeered from the Far East Shipping Company) He
recounted that at the tune his vessel was given an emergency assignment in lamna Bay, without
being told the nature of this assignmet -

Their job was quite simple, he saidL They were to approach the sub fmom the back and
keep it afloat from the rear. The nose section was being supported by a Nakhodka ship, Bogatyr.
The Vityaz crew was told there was a crack in the sub. Te crack need to be closed, and at the
same time water in the sub needed to be pumped out.

The mechanic said when they arrived the water was being pumped out of the sixth section
containing the reactor, out of the top of the submarine, and directly into the waters of Clzmea
Bay. Because it was a hot August day, the Vityaz crewmen were walking around slirtless He
said the Navy sailors on the submarine also were also shirtless Some of the saiblon were sitting
on the edge of the hole made by the reactor explosion and dangling their feet into the reactor
spac

On the second day the Vityaz was there, be said the second mechanic aecidentally turned
on the KP-5 dosemeter aboard the ship. The measring equipment immediately went off scale,
and because it is connected to the emergency mobilization equipment aboard the ship, a siren
began to sound. At that point the captain of the ship, Kuzoetov, went to clarify with the Navy
what they were dealing with.

On the third day, he said the Vityaz received 14 sets of protective equipment and
dosemeters, and explanations of how to avoid radioactive contamination. The Vityaz crew worked
for a week, after which they had a dose measuring of the personnel. All of the spaces in the ship,
such *s the bridge and living spaces,'were so contaminated it was impossible to take
measurements there. Tbe only part of the ship that was not contaminated was the machine
compartment, nobody had entered this space because the ship was not underway.

The crew was not told the amount of exposure they had received, he said, but they were
told all the clothes they were wearing during the week had to be burned. Nothing about their
work was recorded the ship's official medical log, In addition, the Vityaz crew had to sin a
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document swearing they would not say anything about the incident

The chief mechanic said that a friend of his who worked on the Vityaz as well, said the
burial site contains nothing but the bits of fuel. The other pieces of metal and highly
contaminated materials were dumped into a little lake next to the bay where the submarine
exploded.

Locals also complain that today it is not clear what is buried in the temporary waste site in
the trace, the more contaminated spots in the trace are not adequately marked and/or sealed off
and that despite warnings people do wander through the burial site, gathering mushrooms and
berries in the -are

A 15. January 1991 letter by the Chief Radiologist of the Pacific Fleet, discussing the plans
to move the temporary waste site suggest local residents have reason to be concerned. He notes
that there is 'no official data on the activity of materials' in the waste site, but that it may contain
radioactive waste of 'group I,' iLe. more than 1000 mllli-roentgens per hour. He said that when
the site's fence was reconstructed in 1989, and the area was levelled with bulldozers, the burial
site was opened and wastes of 'group IL' Le. more than 30 milli-roentgens per hour, were
extracted. He wrote, that until this 'interference, the exposure dose on the surface of the burial
site did not exceed 3.6 milli-roentgens per hour.'

In a visit to the burial site in mid-October,.Greenpeace found that it is poorly fenced off,
and there are trails through it. Levels of activity are in some places higher outside the burial site
than at its edge. Some hot spots 30 meters from the temporary waste site registered almost 1700
counts per minute on a geiger counter (approximately I milli-rem/bour), while at boundary of the
site it was only as high as 900-1000 counts per minute. This compares to a background of 13
counts per minute in the city of Vladivostok. A small lake off Chazma Bay next to the refit
facility (mentioned above as having had contaminated materials dumped in it) had counts as high
as 309 per minute on some parts of its shore Local residents said children swim there in the
summer, although it is forbidden to do so. There are no signs marking off the lake area as
contaminated.

* The Navy officers downplayed the contamination to the sea-bed during the meetings But,
the 15 January 1991 letter says that a commission that worked during 3-10 December 1990
reported to the Commander-in-Chief of the Navy that radioactive materials on the sea floor near
dock #2, where the submarine exploded, pose the greatest 'radiological danger to the
environment' A survey in August 1989 found the situation at 125 meters from dock #2 to be
.unsatisfactosy.' At 125 meters from the dock the level was 750 micro-roentgens an hour, and the
letter says, 'the total activity of the bottom silt is &6 ' 10 -7 curieft is 40 times higher than the
background (2-3 * 10 -8 curie/kg).' The letter notes, 'with the approach to the dock the
radiational situation deteriorates rapidly, which indicates the presence of highly radioactive
materials on the bottom.'

According to the 11 October 1991 report by regional military and civilian officials,
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radioactivity baa been migrating outwards into Razboynik Bay and the western passge of Strelok
Bay. Cobalt-60 haa been detected a far away a Abrek Bay to the north and Konyushkova Bay
in the south The report says, the use of two floating drYdOcb and other vessel traffic is
continuing to spread the radioactivity in the bottom sedimens

The sime of the accident and the magnitude of the dean-up would suggest some official
monitoring of the health of the workers and residents of the ar would have occurred. But,
during Greenpeaces visit no such information was forthcoming. In fact, residents complain the
health effects of the accident are being dismissed or covered-up.

One worker at the plant at the time of the explosion recently complained to Soviet TV.
that doctors in the area do not attribute blood diseases to radiation exposure Residents of the
region say the examination of the children in the Dunay and Temp settlements was superficial and
cannot be trusted. They also say that military personnel used in the dean-up were conscripts
Residents thought no effort had been made to track the health of these people after they were
released from Serva'

D. Secrecy and Suspicns

As late as 1989 the military continued to deny a nuclear accident had occurred. In 1989,
General Yazov, the then Chief of the armed forces, told a Chon plant worker who had
witnessed the accident that it had not happened.

In the summer of 1990 news about the accident finally began to appear in the Soviet
pes On 17 July 1990 Izvestiya published an open letter to Fleet Admiral hernavin by V.
Perovskiy, former commander of the survivability division of the Leinskly Komsomol the first
Soviet nuclear-powered submarine [translated in FBIS-SOV, 18 July 19901.

Perovskiy, in complaining about the safety of nucear-powered submarines, noted their
reactors are most dangerous during the refuelling proess, and that the smallest mistakes can lead
to serious consequences He conchlded, -how this all ends is well known from the tragic example
of the refuelling of a Pacific Fleet submarine"s

Since then there have been other brief mentions in the Soviet pres, most notably by
Sobesednik (April 1991), which said it involved a thermal espdion of the reactor of submarine
project 670 due to accidental removal of control rodc from a reactor during refuelling.

In the aftermath of the October 1991 Greenpeace visit, the Primorskii aCernobyl story has
gained more attention. The Washington Post ran a story based on some of Greestpeace's
findings, and the Soviet publication Trud also did, by Soviet standars, an nenive story
providing new details about the accident (see attached Washington Post and TASS articles).

Obviously, much more is now known about this accident and its aftermath. Yet, the
history of secrecy or lies on the part of the military and the authorities has left loa residents very
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suspicious of the Navy's account of the accident and its reassurances. Local residents were eager
to have more and reliable information about the accident, particularly about the health effects on
people in the area at the time of the accident, the clean-up workers, and the population living in
the area.

V. Other Submarine Accidents

No other information about specific Pacific Fleet submarine accidents was forthcoming
from the Navy officers. They denied reports about an accident which was rumored to have
happened around 1988, where a submarine scrapped its bottom on rocks in the Peter the Great
Bay and leaked radioactivity when it came into Bolshoi Kamen.

However, further details were uncovered about the 1968 accident on board the iiquid-
metal cooled Northern Fleet submarine.

One of the senior naval officers, who had worked in the Northern Fleet from the early
1970s to the mid-1980s and had dealt directly with questions of radiation safety, confirmed that
the accident had happened. He added, that many men were severely irr-diated, and many of the
crew were retired after the accident The captain of the submarine was quite 'illiterate.' After
the accident, the crew had dinner as usual and proceeded back to base seemingly at a normal
rate, and pulled up to the dock without any special precautions. Thus people at the dockside
were also irradiated.

He refused to explicitly confirm the reactor was subsequently dumped off Novaya Zemlya.
But he said Greenpeace's description of its disposal was not entirely incorrect

He also noted, the frozen lead-bismuth coolant is a major alpha emitter. He said it can
only be removed with a Thammer and chiser type operation, hazarding workers with high levels of
radiation.

VI. Submarine refuelling, decommissioning and radioactive waste disposal and contamination

A. Refuelling

The information provided about refuelling paralleled what Greenpeace learned in visits to
Murmansk and Severodvinsk about the Northern Fleet. A refuelling ship comes along submarine
and removes the spent fuel with a special crane apparatus. Fuel is temporarily stored in the
refuelling ship. As soon as the storage area aboard the support ship is full the spent fuel is
offloaded to a coastal storage site. The length of time it is stored there, before it is shipped to
Chelyabinsk for disposal, depends on when the reactor was stopped before refuelling. If it had
been stopped a long time, then its activity is lower and so the fuel can be stored a shorter time,
and if it was stopped just before refuelling then the fuel needs to be stored longer before
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.hipmenL

To eliminate the release of aerosol whe the top of the or is lfifted, there is an
apparatus which vacuum in the air around the top of the reactor. This air is filtered several
times and then released into the atmosphere.

The officers claimed that newer submarines have fuel that lasts the life of the submarine.
Older submarine are refuelled every 5-10 years. Newer submarine fuel is in the form of cro-
shaped rods. Older fuel is in the shape of round rods.

Discussions with Moscow and Northern Flet spcialst in September 1991, indicated the
fuel is enriched to the 40.60 percent range. The assistant chief of refuelling, however, kwisted
the reactors in the exploded Victor submarine were only 20 parcent enriched. An officer from
the chemical service said each reactor contained 47 kg of uranium-235, but, he did not know what
percentage of enrichment this.represented.

In terms of other refuelling techniqueas Perovskiy in his Izvestiya ltter claimed the
refuelling methods used by the Soviet NaM were archaic and basically unchanged from thirty
years ago. He wrote, 'the chief protagonist wben coe are being removed from reactors remains
the sailor with a sledgehammer.-

.The Navy offices said Perovskiy's etter was essentially corect, pt s
only need to be used to kock lose stuck fuel rods or other material approximately one every ten
times. They also noted this procedure is made more difficult when there have been accidents.

They said approximately five submarines a year were refuelled a year between the Boishoi
Kamen and Cbaina Bay facilities.

B. Waste

The assistant chief of the nuclear reactor refuelling section of the Pacific Fleet provided
some information on the amount of waste generated by a single submarine during refueling or.
decommissioning. He said the weight of liquid waste (coolant, wamhing waters, etc) fromn
refuelling a twin-reactor submarine is 50-S0 tonL. Solid waste from refuelling a submarine has a
volume of 15-20 cubic meters (this number includes reins from ion-xchangers, but not the fuel)
The volume' of the .spent fuel is 2-3 cubic meters. Filtered washing waters are loaded aboard a

-support ship and are dumped at sea.

One regional storage point for nuclear waste is at the tip of the Shkotovo peninsula,
identified in military documents as Installation 927-Im1 Aacording to the Nav officers, some
storage areas are full at the facility, but others are still mostly empty. .There are plans to expand
the storage facilities to handle more waste. The new areas should be ready by 1995.
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It is unclear what other waste facilities exist in the region. The Navy officers confirmed
that the Khabarovsk region has waste sites, and one added There is a big area there which is a
mess.' They said, however, they were not concerned with iL Thus it is unclear whether these
are wastes sites associated with the Sovetskaya Gavan or other Navy facilities, with other military
facilities, or just 'general' sites.

C Decormisioning

The Navy officers said there are approximately 40 nuclear-powered submarines in the
Pacific Fleet which are awaiting decommissioning. They are stored in coves and bays in the area.
At least some ate at Bolshoi Kamen and Pavlovsk. Minimum crews are kept aboard them to
assure they are kept afloat, and prevent radiation leakage.

When asked about the 8 September 1990 Krasnaya Zverda article discussing the
decommissioning of submarines in the Pacific Fleet [translated in JPRS-UMA, 3 October 19901,
the officers said this referred to activities at the Bolshoi Kamen facility.

They said one submarine has already been broken up there. Its reactor compartments are
stored at the plant awaiting a final plan to dispose of them.

Details about future plans for dealing with decommissioned submarines were hard to come
by. Partly this was due to the lack of plans. The Navy officers said the situation was being
studied but no final plan had been decided. They said they had heard that President Gorbachev
had proposed that 150-250 billion roubles would be needed to decommission the submarines.
dispose of their waste, and clean-up the nuclear naval facilities. They did not think this money
would be made available. They were very interested in U.S. decommissioning plans, and meeting
their U.S. military counter-parts and experts to discuss the problem.

Local residents, however, expressed concerns about what was going to be done with the
decommissioned submarines. One plant worker at the Chazma Bay facility, told state TV that the
military planned to turn their plant into the decommissioning center for Pacific Flet submarines
by 1993. She was concerned that another accident, like the 1985 explosion, might occur again.

D. Radioactive safety and contamination

This was a very difficult and confusing topic to pursue. The Navy offices claimed that no
civilian workers at the Chasma or Bolshoi Kamen plants have ekoceded the 5 rem limit per year.
Seemingly this is because the submarine crew is responsible for normaHzing the situation after an
accident and also works on the overhaul and refuelling of a submanne. Questions about the
exposure of military personnel and subsequent medical follow-up went unanswered.

Questions about contamination or problems at Bolshoi Kamen, Chama Bay, Installation
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927-EII, or Pavlovsk went unanswered One naval officer, however, said the Palovasksubmarine
base was constructed in the 1960s without a thought to the future, and today it is an ugly child

The Navy said prior to the 1985 the waters around Peter the Great Bay were ee of any
radioactivity beyond what occurred naturally, and today the situation is normal as well Until
1989, the military took their own sediment samples and analyzed them. Now the Navy takes the
samples and hands them over to the regional Hydromet office for analys. The Hydromet also
claim the situation is normaL

VIL Conclusions

A. Radiophobia

In the past five years, there has been a history of strong anti-nuclearism in the Primorskii
and Khaborvosk regions. Local residents have:

stopped plans for a civil nuclear-power station in the Primorskii Territory,
- opposed Navy plans to dismantle decommissioned submarines in the Sovetikaya Gavan
area (which lead to cancellation of these plans);
. criticized plans to offload reactor cores from decommissioned submarines iin Vladimir
Bay,.a relatively unknown submarine facility, located between Vladivostok and Sovetskaya
Gavan,
- prevented the docking of the nuclear-powered merchant ship Sevinorput at several ports
in the area;

protested the military's handling of the dean-up of the 1985 accident.

There are no signs that this opposition is slacking oM One Bolshoi Kamen city people's
deputy is planning to take the military to the State Arbitrator's office in the coming months to
seek 2.3 million roubles for more clean-up of the 1985 accident, paving roads in the irradiated
region, and social compensation for the people who live in the Shkotovo region.

The military is very concerned about this *radiophobia.' In general, the Soviet military is
caught in a serious dilemma as it tries to reshape its rok. To begin to regain the public trust, it
needs to provide more information to the public about its past and present activities But its past
history of environmental degradation is so bad, the more information the military provides, the
more angry the public may become.

It is not dear how this dilemma will be resolved. Public concern were one of the reasons
Greenpeace was given unprecedented access and information about the 1985 aide Local
environmental officials expressed surprise about how much information was provided. But the
Navy officers also feared this information would be further used to agitate the population. They
were very reluctant to discuss any procedures or problems at other nuclear facilities in the region.
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Greenpeace's observations made over the past year in the Vladivostok region,
Petropavlovsk-Kamchatskii Murmansk and Severodvinsk suggest that anti-nudearism is alive and
well in Russia. In so far as popular wishes play a role in post-Soviet politics, pronouncements by
high elected leaders, weli-known scientists, or other senior officials that a sizable, or even any,
military nuclear infrastructure will be maintained either in Russia or other republics, must be
treated with caution.

There is another interesting development which may lead to more political pressure on
the military. At least people in the Vladivostok region are beginning to understand the adverse
impact of continued military spending on their well-being, and that resources from the military
could be used to help the economy. As one local environmental committee member angrily
noted, 'Before they said there is no money, because we need to build submarines. Now they say
there is no money, and they still continue to build submarnes.

B. The Soviet Submarine Fleet: Sinister or Struggling?

A quite different view of the Soviet submarine threat is beginning to emerge. Rather than
a sinisterly large submarine force, if the reports about accidents and enrichment levels of fuel are

nue, the Soviet Navy may'have been struggling for many years just to keep an adequate number
of submarines operationaL

1. Accidents

One of the first group of 30 students graduated from military schools in 1958 to operate
nuclear-powered submarines recently provided some interesting insights about the first Soviet
nuclear-powered submarines to a Soviet reporter.

The first four submarines - K-3 Leniskiy KomsomoL K-8, K-5 and K-14 - were
constructed at the Severodvinsk yard. Only two were completed. and even then only poorly,
when they were sent in 1958 from Severodvinsk to the partially completed base at Zapadnaya
Litsa' or Severomorsk-7. They had to leave without being properly completed in order to fulfil
the plan.

One of the submarines, the K-5 was given the nickname *Automat. If the submarine left
the base, on average it took only one day to come back because of an accident, Le. it
automatically returned. The KA8 was dubbed *Half-Automat, because it spent on average two
days at sea before it was forced to return due to malfunctions. Serious restrictions were put on
their. area of operations. The submarines were not supposed to operate more than 200 kilometers
from the base.

The 1985 accident was one of the worst of many accidents which have undermined the
potency of the Soviet submarine tet. Serious accidents have removed five submarines from the
fleet. Three have sunk a November in 1970, a Yankee in 1986, and the Mike in 1989. Two
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more are no longer operational: a raised Charlie-submarine which sank in 1983 and the exploded
Victor submarine.

Serious accidents continue to occur. A Typhoon ballistic missile submarine suffered a
missile launch failure in the White Sea in late September 1991. With such a safety record, the
Soviet Union's large nuclear-powered submarine fleet, either may hav been constrained by its
reliability, or, with its frequent accidents, may have been partially necessitated to keep an
adequate number of reliable submarines at sea.

The prospects for improvements in the future are not good. The naval officers in the/
Vladivostok region expressed special concern about more refuelling accidents. One Vladivostok
region naval officer said, 'in principle, and in practice," the possibility of accident like the 1985
disaster could not be excluded. With decreasing resources negatively affecting training and the
availability of materials, the chances of accidents occurring may even increase.

2. Fuel enrichment levels and refuellings

Older submarines seemingly have much lower fuel enrichment levels than U.S. submarines.
Experts in Moscow and the Northern Fleet indicated the fuel in older submarines is enriched to
40.60 percent uranium-235 (the newest subs reportedly have levels comparable to the U.S, Le.
greater than 90 percent). The 1985 accident Victor submarine's fuel reportedly was only enriched
to 20 percent.

Refuellings of submarines may occur much more frequently than in the west. The naval
officers in Vladivostok said older submarines are refuelled every 5-10 years But experts in
Moscow and the Northern Fleet, said four years, and sometimes less, between refuellings is not
atypical.

The low level of enrichment of Soviet fuel casts a different light on the size and pattern of
operations of the Soviet nuclear-powered submarine force, and its availability for operations
Other things being equal, such ow Levels of enrichment means a larger force of two reactor
submarines with an average low operating tempo would be needed to keep a required number of
adequately fuelled submarines at the ready. Conversely, subs that were operating at high levels,
would be undergoing frequent refuellings, limiting their availability and increasing the chances
they suffered a refuelling incident.
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Radiation Levels Under Damaged Submarine at Docksidk
at Chazma Bay Facility; Soviet Navy Survey, August 1991
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10/25 UNION NEWSPAPER REVEALS LARGEST SOVIET NUCEAR _.
MOSCOW (OCr. 25) TASS - Ten people were killed and many exposed to dangerous
radiation levels in 1985 in the largest nuclear accident in the soviet navy over the past 30
years, according to a newspaper report revealing the disaster for the first time.

The trade union daily Trud said today the catastrophe took place at the Defence
Ministry's Shkotovo-22 ship-repair facility in the maritime territory on the pacific coast
on August 10, 1985.

The accident occurred at noon during the replacement of a reactor core on a
nuclear submarine.

A routine operation required every five years, it also needs extreme caution not to
disturb the protective lattice almost right under the reactor cover. Should the lattice,
containing radioactive fuel and high-temperature water under high pressure, be shifted, a
nuclear reaction gets under way.

Describing what happened after the reactor cover began to be lifted, trud said:
"me reactor cover was slowly creeping upwards when it suddenly went askew,

knocking against the lattice. The reaction started. High-pressure, super-heated steam
broke loose from the reactor depths, hitting the cover with great-force.

SThe ship-repair yards shuddered from a powerful explosion. Everyone rushed to
see what had happened. What they saw were flames and brown fumes bursting from*
gaping holes in the crippled sub."

Three hours later radiation meters, designed to register emissions of up to 600
roentgens, read off scale, Trud said.

It added that later studies found that radiation levels during the accident reached
90,000 roentgens per hour and those who fought the blaze or happened to be nearby
received at least 30 to 40 rems each.

'The fire was put out in one and a half to two hours and a the one-tonne reactor
cover was thrown about 100 meters by the explosion almost to the other side of the bay
ten people, who were on board the sub, were torn into little pieces.'"

Military commanders arriving on the scene of the tragedy, Trud continued,
ordered the place to be tidied up and the facility to be back in operation by the
beginning of the following week.

They also ordered the nuclear accident to be officially described as a thermal
explosion, and all military service personnel and civilian employees at the facility had to
sign a pledge not to reveal the disaster.

Trud said that a proper burial ground for the contaminated submarine was not
even constructed in view of the rush to resume work as soon as possible. Instead, three
deep pits were dug in the hills near the settlement housing the facility's staff and their
families, and the radioactive wreckage was dumped there.
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military reform is not taken into consideration. Thc Academjcr YVI..favydov. A. Kuznctsov. A. Kuntscvich.
impression is that some people are obviously carried -A.Mdhchcyakov. V. Puzik. Yc. Rybkin. A. Sivachev.
away with the very process of putiing forward differen L Ushakov. A. Shurygin.
proposals on military reform. We. on the other ha
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with-the theoretical elaboration of all aspects of mii7ry Assurances on Safety of N ear Subs Doubtedbuilding, meastres to implement these proposal s PM17071JOJ90 _4sw /ZI' IVA in Rusrian

17 Jul W0 Mornin Edititan p 6
In this sense military reform is already reality.
fundamentally new defensive grouping of our troops [Open letter to Fleet Admini V.N. Chemavin. com-
within Soviet borders is being consistently crested. nder in chief of the Na from V. Perovskiy. former
Twenty-one combined arms divisions a well aa a corn ivability division of th; Lenin-
aumber of formations and units of other branches of the skiy Komsomol. the first Soviet nuclear submatrine.
Armed Forces and categories of troops have been dis- under the rubric "Follow-Up": "Danger-
banded. As for the military budget and the preparation Reactor.-first paragraph is editorial introduction)
and discussion in organs of state power of the program
for conversion and the renewal ofthe compo ition of the [Text] IZVESTIYA (No. 166) published a piece about
Ministry of Defense leadership. these problems are also the protests of residents of the city of Sovetskaya Gavan
today as the stage of practical solution. The, number of at the Pacific Fleet command's plans to unload spent
control organs has decreased by 20 to 60 percent. More nuclear fuel from obsolete submarines in Postovays Bay.
tIan 400 defense complex enterprises and 100 civilian The commentary by Flees Adm. V.N. Chemnavin was
insutallations producing military output have undergone patently reassuring but. as subsequent events have
conversion. The total savinga in expenditure on defense shown, did not eliminate the tension in Sovetskaya
in the current five-year period with regard to the ratified Gavan. Moreover, there is also a different view regarding
plan amounts to almost R30 billion. A system ofcontract the safety of the nudear submarine fleet. The lesser that
manpower acquisition for the Army and Navy is being we are publishing is about this.
investigated. Surely all this cantot be classed as -cosn
mtetic changes"? E dVlaimir Nilaevlich I u ritn te i v

We believe that the letterwriter have not managed to
protect the Army. The contrary is the case. By specu-
lainig on real army pains and problems. they are willy-
eilly whipping up anti-Army hysteria in society.

So who will actually protect the Army?

(Signedl USSR People's Deputies: E. Vorobyev, N. Kali-
nin A. Kolinichenko. A. Kostenko. A. Makashov, N.
Uoiseyev. N. Morozov V. Osipov. S. Postnikov. B.
Pyankov, V. Semnenov. M. Surkov

RSFSR People's Deputie V. Achialov A. Voronin, A.
Kovtunov, 1. Rymorov. V. Tarasov.

Belorussian People's Deputy V. Dubynin

28th CPSU Congress Delegates: A. Adivenov, V.
Arkhipov, B. Baranov. M. Belov. M. Burlanov. N.
Bykov. Ye. Vysotskiy. S. Grechin. A. Demin. P. Deyane-
ein, 0. Donsxoy, V. Yefitnov, Ye. Zarudnev, V. Zimin
0. Zinchenko, 0G Karunin. A. Kameneukiy V. Ktarpov.
V. Kirlin. P. Kozlovskiy. P. Kranov, V. Kremlev. V.
Kuzneuov. Lebed. N. Makarov. A. Makunin. N.
Maryashin. A. Maslov. Ye. Mikulchik. A. Novikov. V.
Novikov V. Novozhilov. V. Ognev. 1. Oleynik. F. Orov.
V. Plekhanov, V. Rodin. V. Ryzhov, A. Saushin. V.
Safronov, A. Sibilev, V. Snetkov, G. Stogradskiy. A.
Stolyarov, 1. Urlin. V. Filatov, S. Cheryukanov, A.
Chumakov. Ye. Shaposhnikov. B. Sharikov. V. Shary-
gin.

;;ea5 I. I Itt-Iu i.n -nicn A avolan venturs to ogve
dvice to the top man in the country's Navy. Nevenhe-

less, exceptional circumstances prompt me. a reserve
officer, to address you in precisely that way because the
masten discussed in the lZVESTIYA piece-it talked
about safety in exchanging the charge of reactors in our
nuclear submarines-were for a long time part of my
official duties in more than 25 years' service in the
Northern FleeL So I have a few remarks about your
commentary.

Though you rightly speak of many years of experience of
operating nuclear submarine reactors. you fail to men-
tion that this experience has been paid for with people's
lives and losses of ships and, sad to say. is still being paid
for to this day.

It is very difficult to agree that techniques for recharging
reactors are well organized and backed up with the
necessary resources. If they are organized. it is. only in
the wort possible way and they are based solely on the
selflessness of officers and the patience of sailors. The
technological modus operandi laid down in 1959-1960 is
totally obsolete, It is absurd. wasteful, and scarcely
capable of ensuring an appropriate standard of work in
the future

As for the technical equipment, there is always a disas-
trous shortage of it. Rechargingequipment has remained
fundamentally unchanged for decades and, sad to say,
the chief protagonist when cores are being removed from
reactors remains the sailor with a sledgehammer.

Great hopes were pinned on the new technical support
and depot ships. However, the unpreparedness of the
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centers at which they are based, design miscalculations.
and organizational disarray sharply reduce the potential
of these expensive technical resources. Years are passing.
but there are no signs of any hopes of an improvement.
Rather the reverse: The prestige of the trade of recharger
is declining and the level of specialized training is falling
with the change of generations. Conflicts are brewing
between the officers of technical support ships. rear
services. and control organs and may have an unpredict-
able effect on the safety of work whose nature is unique.

The pressure-vessel reactors used in ship power plants
are reliable at a11 stages of operation except one-the
unsealing of the reactor prior to unloading the spent
nuclear fuel. During this operation there is only passive
monitoring of the state of the reactor and the slightest
blunder by personnel may displace the reactivity com-
pensation devices, entailing a release of reactivity. How
all this ends is well known from the tragic example of the
refueling of a Pacifi eFleet submarine.

Even after the spent nucleiar fuel has been unloaded, the
unsealed reactor is itself an extremely powerful radiation
source for a while and requires special measures to
maintain the safety of the environment.

The commentary mentions an expert commission that
found no violations as the naval bases on the Kola
Peninsula and in Arkhangelsk Oblast. With all due
respect for the prestige of the participants in the survey.
I don't think that its results should be interpreted with
such latitude. The commission's task did not include a
detailed survey of installations and technology intended
for handling radioactive waste and spent nuclear mate-
rials-the end products of the activity of nuclear-
powered Northern Fleet ships and nuclear-powered.
ships belonging to the Murmansk Steamship Company.

We who are professionally involved in this problem feel
simply ashamed so speak of the extent of the technical
neglect in this sphere. The unpreparedness of the fleets
for the decommissioning of nuclear submarines-and
nuclear icebreakers too-which have reached the end of
their lifetime has exacerbated this problem so an extreme
extent.

There is not enough space in a letter. Comrade Fleet
Admiral. to cite all the proof confirming the depressing
situation in such a delicate sphere of the fleet machinery.
The author hopes for direct dialogue and is prepared for
is at any level, especially as the urgency of taking
measures is self-evident. It is even more self-evident that
science should rectify the situation in a timely way. Alas.
at present official science with its departmental char-
acter and hierarchical structure is scarcely capable of
this. Technological breakthroughs are possible only via
unorthodox approaches.

One last point. Everyone must know that the disman-
tling of nuclear submarines that have reached the end of
their lifetime and the creation of a modern infrastructure

for handling radioactive waste will entail expenditure
comparable with the construction of new nuclear-
powered ships.

[Signed] V. Perovskiy. former commander of the surviv-
ability division of the Leninskiy Komsomol. the first
Soviet nuclear submarine. Leningrad.

60 Motor Vehicle Battalions Detailed to Harvest
90L.M1073 IB Moscow IZVES7TYA.4 in Rustian 9 Jul 90
Morning Edition p 2

[Report on interview with Lieutenant General A. Ilad-
olskiy. deputy chief of the Main Staff of-the Ground
Forces. by N. Medvedevy place and date not given:
'Army Harvests Crops"[

(Textj By a decision of the Government of the USSR.
30.000 military trucks, or 60 motor vehicle battalions,
are being assigned to take part in the current harvest.
campaign. They are scheduled to start work on 10 July.
but have actually started already. A temporary staff has
been set up in the Ministry of Defense, headed by
Lieutenant General A. Nadolskiy.

[Medvedevi Anton Kononovich. your organizational
position is deputy chief of the Main Staffof the Ground
Forces. What did you think about when you found out
that there would be -grain battalions- this year?

(Nadolskiy! About the fact that the hot months are
starting again. We assign dozens of motor vehicle battal-
ions to take part in the harvest every year. frequently in
the hottest sectors. The officers and soldiers give all they
have in the work-from the start of the harvest campaign
until snowfall, as the saying goes. until the last pood of
grain is transported out of the fields.

I also thought about the difficulties that we inevitably
will encounter. We have the equipment. but what will it
be like with the driver complement' There is a big
shortage. The Army is being cut and problems are
accumulating that are related to the virtual breakdown in
the current spring call-up in the Balsict and some Tran-
scaucasus republics,

[Medvedev[ But, nonetheless, battalions are being
formed?

[Nadolskiyj This year we must send 50 motor vehicle
battalions to the autonomous republics krays. and
oblasts of the Russian Federation as well as 10 to
Kazakhstan. Each battalion has about 500 vehicles. I
should note that this is a temporary formation. They
have been set up in almost all military districts and in the
fleets and in the services of the Armed Forces. Approx-
irmately one-third of them have been manned with per-
sonnel. We will call up military reservists-this is what
was decided by the USSR Council of Ministers and the
Governments of the RSFSR [Russian Soviet Federated
Socialist Republicl and Kazakhstan in coordination with
soviet organs in the oblasts where tie battalions will be
working. Only military reservists who are not directly
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THE ANSWERS OF TIE QUESTiONS HAD ASKED BY

WITH NAV( R£PRESEN'ATVES

1. It is planned up to ZOO year to wr te off' battle

order o!' Navy of C.'!. F. and scrap totaly 150 nuclear

subh.mrires.
2. The list of t.e nuclear submarines are intended to oe

written off' battle order Includes as multipurposes nuclear

submarines as well with ballistec missiles.

3. All the nuclear submarinres intended to be written off

in accordarce with the treaty are considered in preliomnary

evaluation of capital investment for it's scrapping.

4. The exchange of demolition ternnology of riucie(a

submarines, storage nuclear blocks and nuclear waste.

5. The demolition of nuclear submarines is planned to

realize on the existent shipyard Laking into aocount tj.

suppling of the additional special equipmeii,.

6. The sale of' nuclear submarInes is planned to execuL

as a scrap,

It is expelling the technology transnim-sicn.

Deputy of Commander in Chief

of Navy C. I.S. for operation

and overhaule

Admiral 'V. Zal LseV
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Submarine Safety -

The Soviet/Russian Record

Since the 1950s the debate over the
threat posed by the former Soviet
submarine fleet has been one of quantity
versus quality. Did the force s large size.
Coupled with ItS unusual technologies
Such as hitanium hulls. Squid-metal
reactors etc. compensate for ItS
geographical disadvantages and overall
inferior quality? Because of the lack of
reliable open inormahon. this question
was never satislactorily answered.
Western analysts. however, generally
erred on the side of caution and
concluded that the strengths of the
Soviet submarine fleet oulweighed is
weaknesses.

Glasnost and the controversy over the
sinkvng of the Mike submarine In April
1989 have provided new nformation that
allows a preliminary reassessment of the
qualhty versus quantIty debate to take
place New. and at times dramatic
information about submarine accidents
has recently appeared in the Soviet
press. In addition. visits to submarine
bases and facilities have been able to
corroborate many of these reports and
provide further insights

It is well known that accidents have
frequently afllicted the Soviet submarine
force. Fires collisions radiation
exposure. and sinkings are the regular
fare of Soviet submariners. Western
surveys of Soviet naval accidents from
1945 to 1989 catalogued some 60
incidents irvolving Soviet submarines.

The testimonies of officials before the US
Congress indicate Ihis is the tip of the
iceberg. In 1975-85 the then Chief of
Naval Operations. Admiral James
Watkins. told Congress that the Soviets
had over 200 submarine accidents'.
scme of which he noted were 'very
sc:.oUs ?

Soviet reports together with On-site
visits have added another 30 accidents
to the 60 reported up tO 1989. The Soviel
reports have also extensively discussed
submarine safety and problems with
construction. It is sill impossible.
however. to evaluate statistically the
safety of the Soviet submarine fleet
compared to its Western counterparts.
Clearly. Its nuclear force has had more
major disasters. Moreover. the economic
chaos in the former USSR is mcreasing
the possibility of accidents

Radiation Safety Problems

Most intriguing of all the Soviet
submarine problems has been the safety
of Soviet naval nuclear-powered
submarines. ft was known quite early-on
that the Soviet Navy was having troubles
with its nuclear reactors. In 1961. only
Three years after the first Soviet nuclear-
powered submarines went to sea. the
New York Times reported that 'there is no
evidence that any of them have cruised
the high seas. and thereIs some belief

that the Russians have encountered
diflicullies with their nuclear reactors'.

Since then Western reports have
repeatedly underscored the weakness of
the Soviet naval nuclear propulsion
programme. Most recently, on 7 April
1992. Admiral Bruce OeMars. Head of
the US Navy's Propulsion Programme.
revealed to Congress that Soviet naval
reactor accidents are to blame for
approximately 80 deaths since the early
1960s. and Ihe loss or retirement of a
number of ships.' A number of cases of
radiation accidents were also recorded in
CIA reports. and a lst of Soviet nuclear
submarine accidents was provided by
the US Navy to Congress in 1982.1 Bul
new details about reactor accidents and
nuclear safely problems are now coming
to light providing additional basis for
Admiral OeMars's observations.

The most serious accident yet
uncovered occurred on 10 August 1985
when the reactor of a 'Vctor' class
submarine exploded while undergoing
refuelling at the Chazma Bay facility near
Vladivostok. Soinet naval officers based
[here said the explosion resulted Irom the
reactor going critical because the control
rods were inadvertently removed from a
new fuel core as the reactor lid was
being lifted after beng improperly placed
the first time The explosion killed 1b men
in the reactor compartment nstantly. and
ejected highly radioactive materials onto
the surrounding land and into the water

The submarine epair yard at Severodvinska Russian prass reports claim that a tin In a submarine (K-i1) reactor caused a realeasa of
radiatlon back in February 196S (Photogniph, ter-n Jor-gensern)
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A view athe Chazrs Bay facility reveals the _d aged Victor uhtane which expIod d on I August iS5 white netuetilng. is hidden
hehind the diesel hoat at the dockside with Its tltl tin just showing on the right (Photograph: J Handle)

According to the same officers, several
hundred of thousands of curies were
released. including short-lived isotopes
A TASS repon on 25 October 1991 said
that radialton meters in the area went oil
the scale at fatally high levels of
600 roentgens/h The fallout from the
accident spread for some 6 km across
the Shkotovo peninsula towards
Vladivosetok in a band several hundreds
metres wide. However. according to the
naval olilcers. the cloud did not reach the
'ity- The submarine has not been
:epaired and was still visible at the
dockside of the Chazma lacility in mid-
October 1991.

Addiional and recent accidents or
past problems invotving reactors include:
the K-t9 'Hotel' class SSBN which
suftered a primary cooiant leak on 4 Juiy
1991(10 men were killed), the K-8
November class SSN's generator which
exploded on 9 September 1961 causing
a release of radiation (the crew was
hospitalized). the prototype submarine.
K-27. which sullered a cootant failure in
the liquid-metal cooled reactor causing a
mapr radiation accident (nine sailors
killed) The last submarine could not be
repaired and it was scuttled with its
fuelled reactors in Stepovoy Bay off
Novaya Zemlya.

In addition to the Chazma Bay
accident. other radiation incidents at
submarine shipyards are now being
reponed.'A K- I's reactor was
accidently started arn 12 February 1965
while at the Severodvinsk submarine
repair facility Severodvinsk plant officials
deny this but Russian press reports clarim
there was a fire and release of radiation.

In 1970 the K-320 submarine suffered an
uncontrolled start up during construction
at the submarine building tactory
'Krasnoye Sormovo' in Gorki. This
resulted in a lire and radioactive release.

There are also contemporary incidents,
One 1990 report recounted that when
scientists cut open a Pacific Fleet nuclear
submarine to study the reactor pipelines.
they accidentally disturbed a section
where radioactive dir' had settled. As a
result. personnel of the radiation safety
service spent a month decontaminating
the boat' Another radiation incident
occurred at Severodvinsk on 1
November 1991 during an attempt to
return radioactive materials to a
protective container. Eight hours
transpired before the incident was
contained and 'the radiation levels
returned to normal'. A person handling
the materials was hospitalized.'

Recent Russian accounts repont that
12 damaged reactors from nuclear
submarines were dumped in gulls
around Novaya Zemfya. Two were from
the K-27 submarine. and reactors from
theK-19. K-I1 andtheK-3Leninskv
Komnomof were also reportedly dumped
between 1964-4 5

m
Even this tally leaves

several serious submarine reactor
accidents unaccounted for.

Current Saoety Problems

More information is now becoming
available about recent safety problems
on submarines. Continuing critcism over
the Soviet Nave's satety record after the
Mike' accident prompted Admiral

Konstatin Makarov to defend the Navy'S
recent safety record. Without providing
specifics, he offered some general
statistics on how the rate of most
accidents has dropped in the late 1980s
compared to the beginning of the
decade. He did note, however. there
were a greater number of technical
incidents involving ships - explosions.
fires and flooding comprised almost halt
of accidents. The Admiral also said that
in 1985-90. 85 per cent of the accidenis
involving submarines were the result of
lechnical causes He stated that
technical causes were responsible for
the sinking of the 'Mike' submarine in
1989 and the 'Yankee submarine in
1986 He concluded that the 'major
cause of technical accidents is the
extreme complexity and unsatisfactory
reliability of some items of equipment
and armament. spot cases of poor
quality of new ship construction, and. in a
number of cases. shortcomings in
training of service personnel'.

0
'

Although. Admiral Makarov sought to
be reassuring about the salety of Soviet
naval vessels, other repons belie his
confidence. According to other naval
officers, 1989 saw one the 'highest
accident rates in the last 20 years for the
Soviet Nav', with 45 people killed,
including those who died in the 'Mike'
sinking,. " Another account. based on
reports from the Chiel of Military
Procurement during 1986-90. says that
1283 people died because of accidents
rn the Navy"

Many complaints about the lack of
firefighting. rescue equipment, and crew
emergency training were made in the
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An 'Ind class submarine is In trh process ot being scrapped at Golden Hon BSay Vladivostk. (fPbotogrwph: J Mondler

aftermath of the 'Mike' sinking, Other
reports about substandard construction.
poor maintenance. inadequate training.
careless seamanship. shore-based
logistical support. and insuflicient
preparations before departures. have
also come to the lore." In one case in the
Far East. officers on a nuclear-powered
Soviet submarine based near
Pelropavlovsk-Kamchatskii were so
perturbed that they spoke to a local TV
slation in early 1990s about a variety of
problems These mcluded: lack of spare
parts to repair submarines property.
submarines which were old and often
kept in use even when they are unsafe.
equipment which was often old and of an
inferior design, submarines which were
understaffed and personnel who were
overworked. language problems which
existed because many new draftees did
not speak Russian. the six months of
schooling given prior to service was
inadequate and irrelevant to service
needs. and officers who were uncertain
as to their levels of radiation exposure
since checks were only performed upon
embarkation but not upon
disembarkation.

Other reports have made similar
charges. One account discussing how
unreliable equipment led to accidents
and limited operational capability. noted
that one nuclear submarine spent the
majority of its ial period undergoing
repair and modification, and that this was
a frequent problem In 1989 two
submarines were prohibited from
operating to avoid The failure of their
electrical equipment. During the same
period. the Ministry of Shipbuilding
received 529 complaints about the
delivery of suostandard equipment for
nuclear submarines. This resulted in lines
of more than three million roubles.
Moreover, through the failure of the main
reduction gear. the Kirov nuclear-
powered cruiser had to undergo

unscheduled repairs in 1989-90. and
because of the dock's unplanned use. a
*whole combined unit of submarines
could not undergo a planned overhaul."

In another reporl. a submarne
commander complained that 11 of the 28
new recruits who arrived at his
submarine did not know Russian, and he
asked 'How can I explain the structure of
the nuclear reactor to them?

7

A third article expressed concern
about the level of technical support at
naval bases. noting that shore power
supply networks are 'in such poor
condition that frequently there are
voltage surges and power failures. And
yet the electronic complexes of the latest
submarines will not tolerate any bursts or
fluctuations in voltage in excess of state
standards'.

Several reports discuss the poor
quality in submarine construction. One
report claimed that in 1988, eight nuclear
submarines 'Are not accepted for
service because they did not fullil
requirements, and because of 'other
deviations that substantially reduce a
ship's combat capabilioes' . Another
lists several other construction
problems:"
- A new submarine m 1990-91 had to

be sent back to the shipyard to
eliminate serious faults n the main
shalt lines.

- One new nuclear submarine left the
shipyard with unpainted bulkheads.
unlabelled equipment. no electrical
switches m the cabins and battle
stations. a malfunctioning high
pressure valve at (he chemical fire
extinguisher station, leaks in the
piping, etc The builders promised
the light switches would be installed
before the submarine was delivered
but they were not.

- Another submarine lost a month and
a hall of training and instruction lime
because it could not put to sea

through serious malfunctions in the
support system of the main power
plant The construction yard was
found to be at fault for this.

Known Soviet Accidents

The known data on Soviet submarine
accidents is too incomplete to draw
specific statistical conclusions. But some
observations about the existing data are
in order

Collisions are the most prevalent type
of accident involving Soviet submarines.
with some 31 known instances. At least
one led to the sinking of a submarine In
Peter the Great Bay outside Vladivostok
in October 1981. Some 1301 these
involved Western submarines. However.
the blame cannot be fully placed on the
Soviet crews since they may have been
unaware of the Western submarines.
Another 11 collisions involved the
snagging of fishing vessels nets. with
seven happening m the 1980s."

Fires are also quite frequent on Soviet
submarines. Twenty of the incidents
involved fires. In the case of the
'November class submarine m 1970 and
the 'Mike in 1989. the fires contributed to
the sinking of both vessels.

Intriguingly, the data reveals recurring
problems with missiles and missile tubes
There are six accidents recorded
involving fires or explosions in missile
tubes, one of which led to the election of
a nuclear warhead in the late 1970s or
early 1980s. and another caused the
sinking of the Yankee class submarine
in r986.'

The number of sinkings ndicates a
major problem but an accurate count is
impossible because of incomplele data.
Up to 15 submarines have been reported
as sinking but only hall of these can be
reliably confirmed. The confirmed fally
includes four nuclear-powered boats.
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three of which have not been raised.
namely the 'November submarine in
1970. the 'Yankee' n 1988. and the 'Mike'
in 1989-

Conclusiins

The large Soviet nuclear submarine force
was thought to be a major threat to
NATO s navies However. a ddrlerent view
of the Soviet submarine threal is
beginning to emerge The reports about
accidents and material problems indicate
the Soviet Navy may have had problems
keeping an adequate number of
submarines sale and operational. As
more information emerges. on balance it
may shown to have threatened its own
sadiors as much as it did Western navies.

What is interesting is the persistence of
safety problems. Clearly. early Soviet
nuclear submarines regularly suffered
from accidents. One of the first was
reportedly nicknamed Automat because
it took the submarine only one day to
return alter an accident. Another was
dubbed Halt-Automa- because it spent
two days at sea before malfunctions
forced it back to port! Sadly.
improvements over time were not
forthcoming. Four major disasters
occurred in the 1980s: the modern 'Mike'
submarine sank in 1989. the second-
generation 'Yankee' submarine sank in
1986. the second-generation Victor'
submarine exptoded in 1985. and the
second-generation Charlie' submarine
sank in 1983.

Several Russian reports survey safety
problems that have existed for some 30
years. The learning/teedback loop
between design, production and
maintenance does not seem to have
been adequate. Although technrcatly
advanced submarines were produced.
design flaws. construction defects. poor
crews. and injdequate maintenance.
taken individually or coltectively.
seriqusly affected the safety of the force.

The prospects for improvements in the
future are not gdod. With decreasing
resources impairing training. added to
the unavailability of materials, then the
chances of accidents occurring may
even increase. In October 1991, one
Vladivostok naval officer went so far as to
say. 'in principle. and in practice'. the
possibility of accidents like the 198i
disaster could not be excluded.
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via Kyocdo Nesv Service).

9. Emelyanenkov A F. 'From tho Sobeseik
Files - Split Atom The First S0 Years'.
Sobesed.k No 12. March 1992

10. Interview en Admiral of the Flet.
Mataro. K. by Captain 1st Rank Prlipcsuk.
's the Navy Accident Rate Hgirs
Krasisya Zezda. 2 February 1991.
(Tranwtated in JPRSiJ91 -010. 12 Aprdi
1991. p39).

11. temiew with Rear Admiral Zatula V. Chef
of the Ship Combat Training Departernt
of the Navy, and his deputy. Candidate of
the Mitary Sciences. Captain Ist Raik
Dbroeoesiy V. 'iy Reform -
Prblems and Openons'. Koearnist
lilbonahwsy*k SJ No 1. January 1991.
(Transrated in JPRS- UMA-91-013, 20 May
1991, p 47).

12. Colonel S Justice (Reservef Roano, N.
Captain 1st Rans Khraptovch. and
Emelyanerkov A F. Wilhout Hope for -
Escape? Reasos tor High Accidernt Rate
inthe Navy', fisene. 12 Jsiy 1991.
(Translated in JPmt1J4MA-91-021. 7
Augst 1991. 0 53).

13 Captan 2ndRar SPakeftanorvAiy V. Cmnet
Eagineer of mhe Sevastopot Stop Repai
Yard. in 'itings Damage-Control
Ouaners' Znamya No 9. September
19990 (Translated n JPRS-UMA- 9142.
14 January 1991 Pp 18-25)

14 Captan rSt Class Bystrov S. Loss or
Nuclear-Powered Vessels The
Undercwrents It Revealed. Arasnaya
Zvezda. 15 March 1990. ITranslated iv
FBIS-SOV-90-054 20 March 1990 po 90-
92)

I5 Androsenko V. Restricted Cty Wilt Those
People Who are Obtigated To Do So run
and Face the People With a 0Dficuli
Faien?.' Raoocsaya Tvrouna 23 June 1990.
pp 2-3. ( transale im JPRS-UMA.904023
15 October 1990 p 57.)

16, Captan 3rd Rank Gladkevich YT. How
Nuclear Subrnarnes Originate Krasnaya
Zvezda. 29 June 1991. (Translated in
JPRS UMA914020. 25 Jul 1991. p67)

17. Counel of Justice (Reserve) Roinanov N.
Captain lSt Ran K Maplovch A. and
Yemelyanenkro A. Without Hope or
Escape? Reasons la High Accident Raie
intheNan' tzvesmyra. 12July 1991.
(Translated n JPRS-UMA-91-021. 7
August 1991. PW 53-55'

18 Captain-LeutenantPteyev K. 'Readers
Ask. Nonstandard Nuclear Sutimaries .
Krasnaya Zvezda. 7 May 1991.
(Translated n JPFRS UMA-91B1S.
21 June 1991. Pa 5-52). For a
discussion howe design and crwowed
sarire of Sovrel sumarnes contrisutes to
problems n prentog and conrtoirng
Ires see Rear Ao'nral (teserve) Professor
Kosten G and Captan r st Rank Kostev
Deputy Conmandei of a Sasimarine Unt.
Trhe Fet Today and Tororron: why Do

Conpanents Burn?. Krasnaya Zvezda.
15 Fetbrary 1991. ITranslate n
JPRS-UMA-91-012 3 May 1991.
pp 55-56).

19g These collisions are worth noting snce tme
incidets may have sparked mauISctons
in equipment Atter a Gon submarine
snagged a Japanese fishing bot s net n
September 1984. a fre may hae resulted
in the subiramie due to stressed
equipment.

20. The K-219 could have had continual
pnoblems asn also suffered a miusie tube
accident in August 1973.

21. one nulear sunarne. a Charte class
whIch sek off Petropavlovsk in 1983. was
raised. Two maoe snkigs Of ulnkrwn

nuear stmnrwes. one in December
1979 in the Anamic. and one in Septemner
1983 In tlae Pacific were reponed by
Bussed J in 'The Safety of Soviet Nuclear
Submainnes'. James Debrae Wely.
18 April 1987. p 715. It has nt been
Ontherise corroborated Adnalr Aleksin V.
ChO Navigator of me CIS Navy. told the
sauna in February 1992 in Moscow that
mapm tree riea sutmaaes hav suaSnk
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Joaslts Hanxler is a research co-
ordalor at an knternational
erdvrornmesa orgaraton.
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ities pot feelers Wmt about building addi- megawatts over the next five years.
tional nuclear power stations in Guang- With the missing steel rods at Days
dong. In March the Chinese apparently Bay and the delay in the startup of the
decided that a second nuclear plant in Qinshan plant, the Chinese h ve halted
Guangdong, China's fastest-growing nuclear projects while seeking solu-
province, was a necessity. The province tions to problems that have emerged.
conducts an annual £50 billion trade In the Qinshan case, a major redesign
with Hong Kong. and new industrial to strengthen the plant's earthquake
projects include three polyethylene resistance is under way and the plant is
plants. a £200-million oil refiner near expected to begin startup tests later
Guangzhou. and an $80-millio upgrade this year.
of a steel mill. To power these and other Although politics can determine dei-
projects. provincial officials plan to 'sions about major projects in China,
ncrease Guangdong's generating capac- even during the cultural revolution in

ity from 8.500 megawatts to 15,000 (continued onpage46)

-~~~~~~~~~~~

- The greening of
Petropavlovsk

ByJOSHUA HANDLER

no mhe ao,,-- nutomy uao nno-n ab -o.
Wte the loana economy is nearby Petmneaolovak.

No thaw in the Cold War ever reached I naval shipyard. It faces U.S. naval
Avachinskaya Bay. Located in the ! nuclear forces based in Alaska and the
chilly northern Pacific on the Kamachat- W west Coast. Soviet ballistic missile
ka Peninsula. the bay houses a major submarines still leave regularly on
Soviet nuclear submarine base and ! strategic patrols. and the United

States still tries as hard as ever to
track their movements.

Some 10 miles across the bav from
the submarine base is the busting port
of PetropevIovsak a city with a popula-
tion of over 200.000 people. It too con-
tains military fadlities, but nothing as
sensitive as the submarine base. Yet.
as a result of military secretiveness.
the whole bay area has been closed to
foreigners and to most Soviets. Re-
cently, a few outsiders have been
allowed into the city, but the bay itself
and the surrounding towns remain
tightly closed. Foreign ships cannot
enter the bay. In the most restricted
areas near the submarine base, even
residents who have nothing to do with
the military and who work in Petro-
pavlovsk still have to carry special
papers that allow them to re-enter
their villages and towns at the work.
day's end.

Local military commanders are not
eager to open the region. Greenpeace
was invited by the Far Eastern Soviet
Academy of Sciences to a mid-June
conference in Petropavlovsk. to pre-
sent a paper on the ecological conse-
quences of nuclear-powered ship
operations in the northern Pacific.
Four of us obtained special permission
(with some difficulty) to journey to
Petropaviovsk. and traveled overland.
Meanwhile, the Greenpeace flagship
Rainbow Warrior attempted to enter
Avachinskaya Bay in mid-June. with-
out obtaining advance permission.
Adm. 1. Shumanin, a regional military
leader, threatened to fire on the ship.
Locals said this was no idle threat. as,.

i he had fred at ships before: Last !ear.
when reporters went to investigate a
fire aboard a military ship burning in
the bay, guards fired warning shots.

The old guard, as represented by
Shumanin, however, has not been
unopposed. When Greenpeace visited.
local Greens were actively promoting
an environmental agenda in the Kam-
chatka regional parliament and were
beginning to challenge the military.
The first independent television station
in the Soviet Union. TVKS or TV Kuam-
chatks. was started in Petropas lot 'k.
It has taken an independent line. with
innovative programming and interest-
Ing political commentary. It also took
up the cause ofthe Rainbow Wlalh-ior.
! n the morning of June 17. in an emer-
gency show of support for the ship s
visit. 1.000 signatures were gathered in

(conitiied osi page -;
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PETROPAVLOVSK cont.fmom p. 11)
front of the local parliament building.
This persuaded the parliament to at
least discuss the entry of the Ra inboao
l'arror into the harbor. But nothing
came of it. The Rainbow Warrior
stayed beyond the Soviet Union's
declared 12-mile coastal limit, and left
after 10 days.

The contradictions between the Sovi-
et U'nion's domestic and military devel-
opment are readily apparent in
Petropavlovsk. It may be bustling, but
it is like a poor city in the developing
world. Half the population is housed in
dreary prefabricated concrete high-
.rises. The other half lives in houses that
appear to be not much better than
shacks. and are ranged along the mud
tracks and roads that meander around
the hillsides of the city. Meanwhile, bi-
lion-ruble nuclear-powered submarines
can be seen sailing in and out of the bay.

The Cold War will leave another
legacy for the inhabitants of the region.
The nuclear submarine base, which has
no known name, was built in the 1960s.
Nuclear-powered submarines were
sailing from the base by the late 1960s,

and today some dozen ballistic missile
submarines. carrying strategic missiles
with hundreds of nuclear warheads. are
based there. Other attack and cruise
mrissile-equipped nuclear-powered sub-
marines also operate out of the base.

The submarines' reactors have gen-
erated an undisclosed amount of nucle-
ar waste over the past 20 years. A
number of cement 'graves'-we could
not determine how many-filled with
high-level wastes are spread around
the area. Several of these graves were
reportedly built in the late 1960s near
the bay. Residents fear that they may
be leaking their contents into the
water, or that an earthquake in this
active volcanic area may crack the
graves and release a catastrophic
amount of radiation.

For the first time. some outside
monitoring of the naval facilities had
recently begun. The Kamchatka State
Environmental Committee began sur-
veying the larger area in the fail of
1990. In January 1991, a team began to
work near the submarine shipyard. So
far they have not detected waste leak-
ing into the water. However, after
receiving a tip, they examined the
town dump, where they found a few

A Bold New Study for a Changing World Order
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areas that emitted 4.000 micro-roent-
gens an hour. (The background radia-
tion in the area is . micro-roentgens.)
In one place pollution had spread some
20 meters. The committee is working
with the nuclear shipyard to remedy"'
loose disposal practices.

Remedying lax radiationsafety pro-
cedures. as well as instituting a general
clean-up of the military sites. promises
to be a bigjob. As one local leader ofthe
Kamchatka Green Association noted.
"he region has a lot of secrets. and the
military worked a long time without
regard to the local people."

The attitudes of the local military
commanders will also make dealing
with radiation problems an uphill bat-
tle. Dismissing concerns about radia-
tion exposure. Admiral Shumanin said.
'fook..I've been on submarines for 21
years and it hasn't affected me.' He
added. "A little bit of radiation is good
for you-it makes things grow nice and
big." M

Joshua Handler. co-aulthor of En-
cyclopedia of the U.S. Military (I 990),
is research coordinator for Green-
peace International N\uclear Free
Seas Campaigns.

HONG KONG (cont.fromp. 11)
the 1960s Premier Zhou Enlal made
certain that scientists and engineers
working in China's nuclear weapons
and long-range missile programs were
insulated from the chaos that overtook
the rest of Chinese society. Chinese
leaders may put an 'out of bounds" sign
on poltical behavior as far as Days Bay
is concerned.

Days Bay is a high-prestige, high-
profile project. Guangdong needs
power from Days Bay, along with the
additional reactors that may be built in
the future. China is caught in the clas-
sic dilemma facing less-developed
countries-the need to balance eco-
nomic growth against environmental
protection. China continues to invest a
great deal of money, skai, and material
in its nuclear power program. That
alone insures that Daya Bay will soon
be generating power. *

Michael C. Gallagher is a research
associate at the Centre for Asian
Pacific Studies, Lingnan College,
Hong Kong.
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Greenpeace Severodvinsk Report

L. Introduction

On October the Ist and 2nd. Greenpeace campaigners visited the city of Severodvinsk --
the first time that an outside environmental group was allowed into this naval city which houses
the Soviet Union's major nuclear submarine building and repair plants.

Severodvinsk is a closed city of 250,000 people, located in the north of the Soviet Union
near Arkhangelsk. Since 1938, it has been a center of naval construction. The city contains the
world's largest nuclear powered submarine shipyard and a major submarine overhaul, repair and
nuclear reactor refuelling facility. The Soviet Union's first nuclear-powered submarines were built
in Severodvinsk in the late 1950s. and the world's largest submarines, the 18,500 ton Typhoon
class ballistic missile submarines, were constructed there.

The visit to Severodvinsk was pan of an investigation into the environmental impact of
the Soviet nuclear navy carried out by Greenpeace campaigners over the past year. in the north
(Murmansk and Severodvinsk) and in the Far East (Vladivostok and Petropavlovsk) of the Soviet
Union. On September the 23 and 24, Greenpeace hosted a conference in Moscow which brought
people from naval nuclear ports around the Soviet Union together with western representatives.
The seminar disclosed new information about the dumping of Soviet naval nuclear radioactive
waste at sea.

In Severodvinsk. Greenpeace campaigners met City Council members, the Chief of Staff
of the White Sea naval base, Vice-Admiral N. P. Pakhomov, the vice-director of the Severodvinsk
industrial complex and head of the repair and refuelling facility, N. Y. Kalistratov, and radiological
safety and environmental specialists from the Navy, industrial plants and city. The trip was
arranged with the help of city council members and Alexander F. Emelyanenkov, Peoples's
Deputy for the Arkhangelsk region, and with the permission of the USSR Ministry of Defense.

The meetings covered radiation safety, radioactive waste handling procedures, accident
plans, decommissioning programs, health effects, and defense conversion plans.

I. A number of problems emerged:

- monitoring carried out by the City Environmental Committee shows that radioactive
material has migrated outside the nuclear submarine plant. But monitoring within the plant itself
is not allowed by the military;

- Civilian authorities are not notified of accidents at the plant or aboard submarines, and
contingency plans for an accident on a nuclear submarine are kept secret from them.

- Health data from the city region is unreliable. Better data is needed to understand the
health impact of the plant on the local population.

- Submarine production is falling at the plant, but there are no coherent plans for defense

1
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conversion, or for an environmental clean-up of the area.

m. Greenpeace is concerned that:

- The Soviet Navy's secrecy will prevent a full environmental and health impact assessment
from being completed.

-There is an enormous nuclear waste disposal problem on the Kola peninsula. The
military needs to make clear as soon as possible how much waste is located there, and what are
the plans for it. Otherwise the world community will remain suspect that the waste is being
dumped at sea, as has happened in the past.

-The lack of planning will make the difficult process of converting the plant to civilian
production harder; and in fact military production may be unnecessarily drawn out if a plan for
conversion is not forthcoming.

IV. In particular Greenpeace found that:

A. Radioactive safety and contamination:

According to a map prepared by the City Environmental Committee, large parts of
Severodvinsk have radiation levels which are twice the background level of 7 micro-
roentgens an hour.

Of special concern was an area on the north side of the refuelling facility where
inadequately or unfiltered water used for washing submarine and repair equipment spreads
outside the plant Radioactive particles in this water have raised radiation levels to above
35 micro-roentgens an hour outside the plant It is assumed that the levels are higher
actually inside the facility's grounds; however, this information is still secret as local
authorities are not allowed to enter the plant to examine the source of this radioactive
pollution. Refuelling facility authorities admitted the designers of the facility had not
taken into account adequate filtering or disposal of this water when the facility was
constructed. The plant is conducting research to assess the situation, but according to
Kalistratov, it is 'not so dangerous as to shut down the entity. No plans for a clean-up
seemingly exist

Vice-Admiral N. P. Pakhomov, admitted that workers had suffered from spills of
radioactive liquids. He refused to elaborated on the frequency or extent of these spilL
He did indicate, however, the refuelling facility had luckily avoided any serious accidents,
like the reactor explosion that befell a Pacific Fleet submarine during refuelling in 1985
near Vladivostok.

2
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B. Plans for responding to a nuclear reactor accident aboard a submarine:

These plans exist but are kept secret from local authorities, according to Severodvinsk city

officials. Local authorities wish to know about these plans and coordinate with the Navy

to develop a joint response. No coordination, however, has been forthcoming. If an

accident were to occur, an already chaotic situation would be made more disastrous by the

lack of such planning.

C. Radic active waste and submarine decommissioning:

Nuclear submarines are almost constantly in the refit facility undergoing refuelling,

generating a constant stream of spent reactor fuel and other radioactive wastes.

According to Admiral Pakhomov, spent reactor fuel is loaded op specialized submarine

service ships and directly taken to the Murmansk area. Other radioactive wastes are held

temporarily at the facility but then are also shipped to the Murmansk area.

Submarines are also being decommissioned. according to the Admiral, at a rate of about

one a year. At the refit facility, the fuel is taken off and other equipment is removed.

The reactor compartment the submarine is sealed up and then the whole submarine is

towed to a facility in the Murmansk area, and held in a storage afloat condition pending

plans of how to dispose of the reactor compartments, and the hull itself Local residents

complain that there is a backlog of submarines in the area awaiting the decommissioning

process. They wish these submarines would be removed as soon as possible.

These details, combined with information Greenpeace gathered in Murmansk about

radioactive waste disposal from naval ships and nuclear-powered icebreakers, indicates

there are sizable radioactive waste depositories on the Kola peninsula in the Murmansk

region. Admiral Pahkomov and plant officials denied any waste was dumped in the White

Sea, but given what is being discovered about past ocean dumping of radioactive waste by

the USSR, Greenpeace is concerned that some of the waste in the Murmansk regions is
or will be dumped at sea.

D. Submarine accidents:

While Greenpeace was in Severodvinsk, the news about a submarine accident in the

White Sea broke. A modem Typhoon ballistic missile submarine, reportedly carrying 18

nuclear armed submarine-launched ballistic missiles, as well as two testing missiles,

suffered an accident when one of the training missiles misfired.

Plant workers reportedly complained they had little advance notice before the submarine

was brought into Severodvinsk. As a result they had to hurriedly shift some of the nuclear

refuelling barges to make room for the damaged submarine. Accidents like this are

reported to happen at least once a year.
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Greenpeace also received confirmation from Admiral Pakhomov that a early model liquid-
metal cooled reactor submarine suffered a severe accident in 1968 when its coolant
'froze.' There are conflicting reports, however, what was done with the reactor. The
Admiral claimed it was removed from the submarine, and has been in a land based storage
site near Murmansk for the past twenty years. Analysts in Moscow, however, said that the
damaged reactor was only kept on land for several years after the accident, after which it
was encased in concrete and dumped on or just off Nova Zemlya.

E Health effects:

As an measure of the safety of the plant operations, local health officials claimed that
local infant mortality rates had declined from 303 per thousand in 1961 to 8.8 per 1000 in
1995 (8.8 per thousand is lower than that of Russia's as a whole and the whole
Arkhangelsk region as well). However, they also noted there is an increase in the
proportion of tumors in the 8.8 number. There was a general agreement, however, that
the data needed to make an accurate assessment of the effects of the plant on the health
of the residents was not available.

F. Defense Conversion:

Indications are that submarine production will be failing at Severodvinsk. Navy officials in
Murmansk told Greenpeace during a visit to that city in early September, that production
has almost halted in Severodvinsk. Admiral Pakhomov noted that economic troubles, and
the break up of the Soviet Union had already interrupted supplies to the plant. Local
residents said two of the building ways were full of a equipment, but that nothing was
being built on them, while others related that unemployment was on the rise at
Severodvinsk as work was cut back at the plant City officials thought that production
would drop, perhaps as much as by a half next year.

Due to declining military production. Severodvinsk city officials are interested in defense
conversion plans. The large scale effort of coordination between the plant, the city and
higher level authorities that will be needed to achieve conversion of this specialized facility
has not yet occurred. Nor are city officials sure where the capital for such conversion will
be found. They expressed interest in receiving technical help from the west on how to
achieve defense conversion.
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Report on Missile Firing Accident in the White Sea
which occurred on 27 September 1991. E LUNSHlTS,
*Atcident in the White Sea: A Hair Away from
Disaster.' Pravda Severa (Severodvinsk). Wednesday, 2
October 1991.

This information came suddenly and gave us a
start. Our city of 250.000 people once again became a
hostage. Something irreparable could have happened,
the only thing that saved tis from the irreparable was
either chance or _

Tbe voice that called the journalst center, that
in the evening last friday one of the northern fbet
submarines that was conducting regular operations an
accident took place. The crew was about to fire a
missile with a 'blank' from an underwater position, but
they could not do it During the surfacing a fire started
inside a missile tube, and a situation was created that
threatened both the crew and the nearby city with great
disaster.

The boat was located in the White Sea near
Nenoka it carmed missiles with nuclear warbeads. The
submarines had to pour out to seaa large quantity of
missile fuel...

All this was presented as a supposition. What
must a journalist do receiving such information?
Obviously he must check the truthfulneas of the facts.
I called the staff of the White Sea naval base, and
knowing that the commander L NL Salnikov was on
vacation asked to meet his replacement. N. P.
Pakltomov.

But the meeting did not take place. I must ray
already then, when I spoke with the duty officer who
connected me with-one of the staff offbetma I realized
that no conversation would happen. An annoyed voice
asked who was calling on what irsse, and what exctly
was I interested in.

Yes an accident took plane, be saKid a
competent commission is working on it, but how does it
concern you? I insisted on a meeting and was told to

some at 13:00 bours At the agreed time I arrived at
the checkpoint. but was forced to wait a half an hour
until finally an officer calling hinmelf V.V. Volnov
appeared. Having inquired of the sailor on duty where
the 'some sort of correspondent' is around hemr he
lead me to understand that my further standing at the
checkpoint would be hopeless.

Having worked in Severodvinsk for many
years, I have long lost any Illusions I have had that
the fleet commanders have any gentility. This time
as well they spoke of me at the doorstep, they didn't
ask me to come in, didn't listen me, they simply
poured out their annoyance, even thougs they
understood I was simply carrying out my work duty.

-Comrade Pakhomov is eating lunch at this
moment and cannot meet you_-.

'When can we meet then?'
'I don't know, eall after dinner.'
I called after dinner. I was informed that V.

V. Volnov himnelf is in a meeting.-
Without denying the occupance in principle

the staff refused to provide any official information
for the newspaper.

Why would they not want to meet with the
journalists-to jump ahead of the developments to
prevent the rumors and conjectures bhat usually
grow around any sort of accident? When will our
military learn to work with the press in a civilized
fashion. displaying respect towards not only the law
of the press; but to the journalists and to themselves
[inc the military)j In the final analysis because of
their behavior the authority of the army and feet
suffer.

However, the awi could not be concealed in
the naval bag. The municipal council of the city
soviet already knows about the accident. They are
worried that yet again the waters of the White Sea
may become poisoned, There is a concern caused
by the past practice of the military authority of not
infoinsing the orgain of the local authority about the
octurreces. and so feel itself unpunishable in the

So what did take place aboard the boat?
And when wil we know the truth? In the spring
when the shoreline will be covered by starfish? Or
when the storm waves throw out dead sea animals?
Apparently the previous accident which about so
much was written. did not teach us anything.
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TCE B SCUErN0 F THE ATOMIC SCIENTISTS

Send help, Sincerthed9 115nucear-
Ps powered submarines have

not charity been built at the yards, butnot charity nowRussian militarypproduc-

In the once dlosed city of Se- tion is on the dedie, and sub-
lnerodvonce Russia. chof Se- marine construction is no ex-
verodvuisi, Russia, change ception. At one time Russian
has at least reached the out-
skirut. No longer do guards shipards a six new
exanune~i papers at the dheckc- inucear subs a year, now the
poilmnt e at the edge ofdthek head of the Russian navy
checkpoint gutrdpost has says they will be hlcky to p-
been converted into a small duce an average of three
coomerdial store. But within e~ry two year%. Liberal ren-
th city a debtore. Bt ring idents kow that some sort of
toe city a debate is raging manufacturing conversion is

over how much more change needed to save the city, and
should be allowed. Home they say the cty should be
to the 'Northern Machine thynyhecysoudb
Building Plant," the largest moet open toaexterdal. est-
nuclear submarine-budding ment or aid.
construction yard in the But what kind of assis-
world. Severodvinsk lies on tance, particularly from the
the White Sea coast near and pla be useful? City
Arkhangeuulsk.i s The town's and plant officials are criti-
2Ar00ihangelants Th dti- cal of current Western aid

vided about what should programs. In contrast tore-
happen next, with conserva" Ports from Moscow and St.
tive plant directors, miitary Petersburg, which have re-
men, and security forces pit- vealed a wide variety of .e
ted against more liberal corin sponses from aid recipients,
munity members. offl, in Sever'ociv'nk de-

Conservative leaders want scribe food aid as insulting.to keepmbhers. townclosed We can take care of our old
to keep the tows closed. people, they say. According

to the submarine plant's
chief engineer. N. Kalistra-
tov, the number one priority
in aid is not food, but the
technology and technical
know-how to convert to a
Civilian economy. The chair-
man of the city's Soviet says
that Russians need the kind

of assistance that allows
them to help themselves,
not handouts.

Arkhangelsk is a 40-min-
ute drive from Severodvmnsli
It has also been receiving
Western aid. particularly
from Scannvian countries
Some local residents de-
scribed thefood aid as coun-
terproductive, noting that if
one person receives a food
package and dozens do
not, friction results. They
were particularly uncom-
plimentary about American
aid. Aging military rations
originally intended for De-
sert Storm-packaged with
plastic utensils and sun-
glasses-compared poorly
to 90-kilogram Norwegian
aid packages. Here people
also asked for "real" aid-
technical help that will be
useful in the long run. L' the
West wants to send human-
itarian aid, they said. it
should send children's vita-
mins and other medical sup-
plies, which will really save
lives.

1Time recently wrote that
Western aid was supposed to
"take the edge offlhunger and
provide a symbol of internas-
tional solidauity' (March 16,
1992). But without a clear
aid strategy, there may be a
wide gap between Western
intentions and Russian per-
ceptions. Many regard food
aid as either insulting or in-
adequate. Long-term assis-
tance that will help to cre-
ate an open society and
allow the militar~y-industri-
al complex to reorient to-
ward cisiian needs would do
more to reduce Russian wyor-
ries about the future.

-Joshuoa Hoodle,

Josh sa Handler is
iecrh coordinotoslj, th,
Gineupeace Nudreao Fee
Seais Cnampoigii.
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XIye b1hmbirnjtn pnst
AN INDEPENDENT NEWSPAPER.

Our Turn to Talk About MIAs
P-.esident Bons Yeitsin's dramatic

revelations about American MIAs still
alive in Russia were a great post-Cold
War gesture of goodwill [news story.
June 131. It Ls a shame the Bush admin-
istration did not see fit to respond with
iniormation about Russian MiLAs.

Ironically. the U.S. government pos-
sesses such information. In 1974. with
the help of :he Howard Hughes con-
structed salvage ship. the Gsomar Ex-
plorer, the CIA recovered parts of a
Soviet diesel-powered Golf ballistic mis-
sile submarine that sank in the Pacific in
1968. Accounts of this operation say
that bodies of sailors raised with the sub
were given a proper burial at sea. and
the crew members of the Glorar Ex-
plorer videotaped the ceremonies.

Recent Russian press reports have
carried appeals to the U.S. government
to provide information about these buri-
als in order to comfort the famiies of
the sailors. We should also put more of
the Cold War behind us and tell our
newly found friends what happened to
their missing sons.

JOSHUA HANDLER
Reporth Corr rdtort

s4ur Free 5sC.eam

Washington
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Mr. HANDLER. What I want to underscore is our concern for the
future in regards to the naval nuclear propulsion program in Rus-
sia and other nuclear activities. They are four-fold. One, as Mr.
Rogne mentioned earlier, is the decommissioning of Russian nu-
clear submarines and the disposal of their nuclear waste. Currently
the Russian navy has some 60 to 80 nuclear-powered submarines
that are taken out of service. They basically don't know what to do
with them. Thirty-five of these are in the Pacific. There will be 150
that are up for disposal by the end of the century. They have no
final disposal plans and these must be considered a lingering re-
gional environmental threat until a final solution is found for these
submarines.

Second, our concern is accidents on nuclear submarines. The sit-
uation is quite serious. I was particularly interested that Director
Gates said earlier that large numbers and the advancing age of
these reactors on the submarines will increase safety risks. I find
the situation, as I said, quite serious. I have visited personally the
spot near Vladivostok where the submarine exploded in 1985 that
Director Gates referred to. And just in my last trip, which I re-
turned from last Sunday, I found out about two more nuclear melt-
downs in Russian submarines, one that occurred in 1979 and one
in 1985. Clearly, in the good times when Communism was working,
things were quite bad in the Russian navy. Now that the bad times
are upon the Russian navy, this does not auger well for the future.

Second, in terms of accidents, we are concerned about collisions
of nuclear-powered submarines at sea. In February 1992 a U.S.
submarine collided with a CIS submarine off the Kola Peninsula.
As a senior admiral explained to me in Moscow, this could have
taken hundreds of men and three nuclear reactors to the ocean
floor. I think we must do everything in the next five years in this
period of chaos to reduce or stop nuclear-powered submarine oper-
ations, particularly in the Arctic region and Pacific region, to en-
sure we don't have another Chernobyl at sea.

Third, we have a concern about nuclear testing in Novaya
Zemlya. And fourth, we have concerns about the construction of
new civil nuclear power plants in the Far East. Rather than ad-
dressing these other questions specifically, I'd like to return to the
decommissioning problem. I think this country needs to do some-
thing to help out the Russians in this score. And in fact, steps have
been taken in Congress to address this question. Unfortunately, the
administration of the U.S. Navy has refused to be helpful. Rep-
resentative Charles Bennett, Chairman of the House Sea Power
Subcommittee, has been very active in trying to put language into
the Russian Aid Bill and raise a separate bill, as I understand, in
Congress and the House side, to get money funneled to helping the
Russians decommission their submarines and safely store the reac-
tor compartments on land. The administration has not been helpful
and particularly the U.S. Navy, the Naval Nuclear Propulsion peo-
ple, have been adamant in opposing any information or assistance
be given to the Russians in this regard. I think we need to change
our perspective in this situation. I've sent a letter to President
Bush about this in early April. I again submit that for the record.

Senator MuRKowsKI. It will be entered into the record as if read.
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Mr. HANDLER. The recommendations I made at that point are
still relevant.

Finally, I'd like to echo some of the comments earlier that we
need another hearing soon and action soon, if you will. Missing
from the lineup today, despite the excellent forum we have here,
is unfortunately the U.S. Navy and the Department of Energy, two
of the people that are most cognizant about problems on Russian
or Soviet nuclear-powered submarines. In addition, it would be
very handy to have a panel of nuclear engineers. I know some per-
sonally in Washington, D.C. that are basically frothing at the
mouth to try to do something to help out with the Russian problem,
and they've been very frustrated how slowly the administration is
moving to spend some of the money that's been allocated for this.

And finally, I say I must disagree with some of the comments
that Director Gates made at lunch. And to follow up actually on
your question earlier today to Director Gates, Senator Murkowski,
about the need for quid pro quos, in terms of you need to give a
little to get a little from the Russians when it comes to information
about past nuclear activities. My experience, talking with these
senior admirals, senior captains in the Pacific fleet, the Northern
fleet and Moscow, is that there comes a point where they just get
very upset, but you just keep asking all these questions and they're
asking, what is this for, what are we going to get in return. We're
not guaranteed help; we're not guaranteed assistance; we're not
guaranteed further information. And basically their question is to
me, when are you going to tell us about what you've been doing or
when are you going to even tell us about what you know about
what we're doing. So I would actually put that as a very high prior-
ity, that we have to tell we know about our past activities, whether
this is in a technical conference, whatever the case may be, and it'd
be also if people such as the Director of the CIA was a little bit
more open about what we know about past Russian activities.

So finally, I'd like to conclude that I'm looking forward to some
movement taking place in this issue after having these reports ba-
sically in the public domain over the last few years about the
dumping of radioactive materials at sea, and I'm looking forward
to further hearings on this matter as well.

Senator MuRKowsmi. Thank you. I might add for the record, the
Department of Energy has submitted written testimony. I want to
thank the panel. I think that you've heard an alarm raised, justifi-
ably, relative to information that's been documented and the need
for action to be initiated. And thanks very much for your input and
your patience. And I know you've sat through a good portion of the
day. The only people who have sat a little longer are the next
panel. Thank you.

I'd call the next panel and the last panel prior to our wind-up.
And I believe we have two or three pending. Mr. Tom Albert, North
Slope Borough, he's with the Wildlife Management. Frank Charles,
Natural Resource Director for the Association of Village Council
Presidents. And I'm not sure whether the Derson from the North-
west Arctic Borough is with us, but if not, we'll proceed and just
keep plugging along here.

Gentleman, it's 4:00 o'clock and we're moving right along here.
So we will continue -with. that note of optimism and proceed to look
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forward to your testimony and look over your shoulder. Mr. Tom
Albert with the North Slope Borough, please proceed with your tes-
timony and thank you for being with us.

[The prepared statement of Dr. Albert follows:]
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NORTH SLOPE BOROUGH
OFFICE OF THE MAYOR
P.O. BoxEa
Barrow, Alaska 9723

Phone: 9074OZ281
Jeall Ia, Sr., Mayor

August, 2S, 1992
0

lonorable Prank B. nrkowlki
United Stata Senate
709 Hart uailding
Washington, D.C. 20010-0202

Der Senator Nurkovskis

This letter concerns the August 1J heaing Oftdioactive and
Other Envirowental 2hreats to the United States and the Arctic
Resulting rem past Soviet Aotivitie hold at the University of
Alaska nairbanks by your Senate Select committee on Intellegance.
Let me thank you for holding the hearing in klamka end for allowing
us to present formal comments to the Committee.

As you remember ocou nts on behalf of the Worth Slope borough
were presented by Dr. Tor Alkert who is a mmber of our steff. A
copy of his coment are attached. I support thmee ommente and
ask that this letter and the attached coments bhe made a pert of
the nearing rooord. As you oan imagine, we who live in the hrotio
are very ooncern"d about potential Impact from environmental
pollutants that may reach the Arctlo Ooean ftro the former Soviet
union. We ar -epecially conoerned with heavy metal nd
radioactive pollutants and the effect they may hav upon people and
the animals upon which we depend.
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Honorable Frank B. ISurowaki
August 20, 1992
Page TWO

Let me wish you aM the Select Committe, success in your
review of this pollution threat. I look forward to the rport from
the Hring and ask that you keep my office informed as additional
information becomes available regarding the extent and nature of
the pollution you are considerlng.

Sincerely,

*I * aleak, Sr.
Mayor

Attachment (1)

cC1 Benjamin Nageek, Director, MOD Wildlife Managment
Ida Olmun, Director, MOB Health Department
Dr. Wwma Albert, m8 wildlife Management

o0 \gen. cor\rmd_har. Ing
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Cobmmnw Presented oi behalf of the Alaska's North Slope Borugh daring dhe U.S. S.Um
Selt Committee an Intellnce Hearing eladlosetive and other Bnvlrtmental Thuts to ft
Uited S s and the Arctic rmlitg fom pas Soviet actities.- Hearing held August 15,
1992 on the campus of the Universty of Aska Fabanb in Faltbnks, Alasa

.Caomns presented by:

lThoas F. Albert VtLD., Ph.D.
Sarw Scins

Department of WU"dif Management
Notb Slope Brough

BD 69
Borrow, AY sn3

lhe comments noted belov wer presented at the August 15 hearing. The comments an
organized into 4 meedons.

Thab = due to R Fnk Mdurkowk for hadng the hawing i Alah
and for his longtime support of arctic revrL Thanks am also dum to Assistant
Secetary of St Curds Bolden and Director of th Central _talligence A neny Robert
u Ga for coning to Alask to p their omaments.

It is a phasane for me to eset the m commenbs to the Committee on b lf of
Al s Nort Slope BwrSI. Mayor lese Kaak ba otable to behero but hsed
meto pin t coromantas. Mayor Kaak will pr*fd a eta to the Committee.

By way of background lit mm remnd yo that th North Slop Borough is a
County-like mDImipalt, occupyeing approsimately oe northern 1/6 of the Stat of
Alaska. Mostof f people of dt Borough am 1akimo who d W lnad and =
ceaes for mostf their fd As might be eap hned es people am very concurred
about the gwral toc of envircarnial polto and hav special Intes in polmD
fom aidvities of e f sre Sovet Union.

2. Mol - s -~

Mm two waor omems that peop of di North Slope Bowog have regaiding
acruetlpoflutants amr

(1) impacts dit t eo pollutants may have on peop and

(2) Impacts that the pollutants may have on the wildlife upon which d people
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3. Monkm _ _ _ _ _

Mm the maldll of de North Sope Boroug lIe in th Arctic and sloe moa
- Eskimo people who dopW heavily upont wildlresmourv of de land and ma. it is
reasnable to p that there Is high level of c y e rgaprdi pollution of th acdc

aniooi Rom having; liva in doe Alaskan Arctic for many years, hom havig
avd ealvely trughout coasal and hiland sar, and frm long aasoclatm with

user of wildli resources it is dea to me that many people oflat mu~p a~rvroameer
poluta into do S categod. briefly noted below.

3.1 nd 3.2: Probolythemoamw oepountto many popesfa d
ga and the Mcj afociated with ofhore awdvfitie of the oil and pa
induty. Simathshanqgvweare rasidnpoludafrm actdvis
of the fruer Soviet Union, the two dbrm of pollution (oil dill and-w em probably adt apI ig Ilot for fiudm menton.

3.3: In ho Itt of pots fiom the fomer Swiet Union peol
am - s about A=dh ad &H fbao _Xls.
Annombeft polluat acme of which ame om (Nd dm frm )
UMe hum Soviet Ualo., no only dicdy &MA aquo of te
envirment (such as the ftWnda but them pollutnt of the air cam als
Inrdicly Mafct de. arcti =aurommnt hroAg their contrbutio to the
glhu warming prhem.= Since 60601 of globa warming will be both
early and sgnficandto doth Arctic It is emy to me that atmospuheric
poydtio Is a rd mu to aric rudent

3.4: As can be imagh;d, people d the North Slope Broh amr alo
eeI .about mno math what thi MAY

be. Me In popula mnod laa fernu p at this
hearing oho that Mm ha been mainl pollution of U e u noctfun a
of the ne Soft Unien by radoactive material.

Peol ofacic Abdo reaim that sub radixcti pollutants con
mach te I rd atmocpha. ar through th tmaide
wvrnmeL No m11 how th radiotiv anpmn mm thy will
dely suc people through do food dsk.

3.5: In adiihiom to the dove A sm i poalutma, people oftbe Nouth Mope
DorwOan- comoene about
c om -Ovr sch pul ts (oartiularly sanl mcy) Ins
bee hedgb W an bda we lened shouit I u d Un fo
Soviet Union. UnAmUmody, ftn am elevated I_& of cerin heavy
metals Ihi some of dth maium ammals (partcuy ukOafui the
Bering Sma. Sin tm aimala in imporm o of food to Native

Pe 2
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people, Particularly in omulal ous, am Is concwn as to human hat.
Unfortunaftly, he atual Wtent of the threat to human health by mstng
pollurtat levels Is not all that lear.

With tie potential of addidonal heavy metal and other obes l
pallutanre i g the Maine ecosystem from the fa Soviet Union,

can undertad how th indigenous people of the U.S. Arctic an
worried ta marine food resources can beoome en more contamiated.

4. _

In view of te concens noted above and in view of the apparent mgniude of the
envIronmental pollution, In and discharging hfi northern aas of the farm Soviet
Union, It sehms resamuble to put forth dhe 4 noted below. The
recommendations msim especilly appeepriate hince the people of dte U.S. Arctic am
U iey to be bamn the very first that will be aced by the above dimaed

enionetal pollutanta

4.1: mme Lsthatthebearview of. andthewide
distribution tn arcc reridents of. th healh implcatlous of dhe hay

e a cnamn ahedy dc ted in Bering Sg maine mammalS
do people u as food.

T is neceay since dier Is the perception by me of an
elqng health ful due to esting levels of beavy metal contaminants
in me Beg Sea Marine nammals. Thm pee na of thi sluation
shoud be deIned befoIe the Is flue complicai by data Hliely to
ari fotm ds tha wm document the nature of the threat pond by
pollutants ta mm of the fOrr Soviet Union.

4.2: I be is that theebhe the p rtio and
wide distribution of a bait (510 poe) Illustrated overvw Of what is
buown or reliably uqected regrding Pollution of ie Arti OCcea by
he p e Sovi Un Of particular Impotao would be radioative

and heavy Mdi pollutantL

Ths i necesary sice diem have already been alarming dat
pusented in newspape whih have die potentil ID perhaps Overstae or
undete th albalon and hreby Iead people to once again fme a
p enirvce il tvhrea wlb itfle but news aes mpa Since
we have bean Inrmed th the procedinp of this hearing will be
read in S weal, will probably be voluminos, and probably have a
limited ditributlon, it m s resable to &a that the hern so r
pmpuu and widely d ribte the brief illusrated overview Mentioned

Page 3
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4.3: Tho Is that tho U.S., with partlcpaiou by
Antic rsidets. take a uor role In the intnato researh progm
that is ndede a) to dei the nabtrm of the pollutant pblem, and b)
to *demin how to deal iwith the pollution problem.

bis is n sary since avaia Inoadoc Iassketoby, howeve,
Items dhal the ciftt of pollution Is madve. naetue o tho
pollution poblem mut be dned (ruber Mm qeculaed upon) and
uions must be found. To do this will obviously require a massim and

an Intanatioaal ch derL The U.S. should tW a leadership rode
and should Involve Its arct resdu se they re die most likely U.S.
maIdents to be Iacted by dtb pollutants

4.4: lbe IX _ Is that a particular effort shouid be
expended to kep arcd rces Informed u to 1e progres of the
studie, especially my findiap Indicafg a possible health dms to the
peqop or o OIe wildllfe upon whIch they-depqd.

Ihis Is amomay siw actIo ridents ae the most likely U.S.
citns to belpcted lf ho exent of the polutio is a gat at It
to be.

In b t I me thank you for the opposamily to pment these commens and I hoe
they are hpl to you.

Pae 4
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STATEMENT OF TOM ALBERT, DEPARTMENT OF WILDLIFE
MANAGEMENT, NORTH SLOPE BOROUGH

Mr. ALBERT. Thank you, Senator. My name's Tom Albert. I work
with the Department of Wildlife Management, North Slope Bor-
ough. And before I say anything, I wanted to thank you, Senator
Murkowski, for bringing this group to Alaska and for having the
interest that you do in Arctic peoples and in Arctic research. Also
I want to thank Secretary Bohlen and Director Gates for taking the
time to come here. They're very busy, just as you are, and it was
nice of them to come here and do this.

Mayor Jeslie Kaleak, Mayor of the North Slope Borough, asked
that I put together a few comments concerning pollution and some
views. As most of you know, the North Slope Borough is a county-
like municipality in northern Alaska and occupies about the north-
ern sixth of the state. Most of the people who live there are Eskimo
people and they depend upon the animals and birds and so on of
the land and of the sea. So obviously, they're very concerned about
pollution. And when it comes to environmental pollutants, from
having lived there many years and talked to people up and down
the coast and inland and so on, there seems to be two major con-
cerns that people have regarding environmental pollutants, and I
don't think these are very surprisingly.

The first is they're worried about the effects of pollutants, envi-
ronmental pollutants, on the people themselves, and secondly, the
impacts to the wildlife, the whales, seals and so on, that these peo-
ple depend upon. And if one were to go around and talk to most
of these folks, you would find out that there are five forms of pollu-
tion that folks seem to talk about over and over again. The first
two maybe are not appropriate here but I should mention them
anyway, and that is spilled oil, and noise in the marine environ-
ment from offshore industrial activity. The third, which is relevant
for this group, is atmospheric pollution of one kind or another, par-
ticularly Arctic haze and other forms of atmospheric pollutants that
may affect global warming, and Dr. Shaw already mentioned some
of that. But the average person up there is interested in atmos-
pheric pollution, and we all know that when global warming rears
its head even higher, the people that live in the north will be re-
cipients of the problems. The fourth pollution type that people are
very concerned about, and once again it's probably not a surprise,
is radioactive pollutants, and people are well aware that these can
arrive through the air or through the water and reach the people
obviously through the food chain. The fifth type of pollutant con-
cerns heavy metals and various other chemicals. And without much
doubt, people particularly are concerned about cadmium and mer-
cury. And folks are already aware of the levels of some of these
heavy metals in the marine mammals of the Bering Sea upon
which many of these people depend for food.

In light of all this, I think it's fair to ask you folks to consider
the following four requests, or maybe these could be four rec-
ommendations to your group, and once again, I don't think there
are too great of surprises. The first is could possibly be a little bit
of a surprise, and that is to review and to provide for the wide dis-
tribution to Arctic residents of health implications of heavy metal
contamination already known to exist in Bering Sea marine mam-
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mals that people depend upon as food. People are aware that this
is happening. There needs to be a better release or let's say consid-
eration and then distribution very widely of the perceived health
effects. There's just a little too much confusion on that.

The second request or recommendation might be that there be
the preparation and wide distribution of a brief, that is, five to 10
pages or so, illustrated overview of what is known or what is reli-
ably suspected regarding pollution of the Arctic Ocean by the
former Soviet Union. Of particular importance would be radiation
and heavy metal type pollutants. And this is a point we try to keep
making over and over again is this plain language summary of re-
search or of significant findings in that it find its way to the people
of the Arctic. As an example, I would ask you, Senator or staff or
someone anyway, to maybe make a five or 10-page plain language
summary of what the Secretary Bohlen and Director Gates said
and to add to that some of your thoughts maybe and to distribute
it widely, maybe to your constituents. And not necessarily wait the
eight weeks or whatever it is that we're going to wait for the final
document which, you know, it'd probably be more than eight weeks
and, once again, it'll be heavy and not widely distributed. What we
need is something fairly brief, plain language, and get it out to a
lot of people because folks are worried.

The third little request or recommendation would be the U.S.,
with participation by Arctic residents, take a major role in the
international research program that is needed to define the nature
of the pollutant problem and how this problem can be dealt with.
Once again, this has been mentioned by other people too and it's
perfectly obvious.

The fourth thing would be a particular effort should be made by
all parties involved here to keep Arctic residents informed as to the
progress of the studies that are going to be done hopefully, espe-
cially any findings indicating a possible health threat to the people
or to the wildlife that they depend upon. And in this regard, just
from having attended here, I want to echo or support the comments
that Charlie Johnson just made and that Dr. Middaugh made.
These are very reasonable things.

So, I think it's fair to say that in conclusion the people that live
in the Arctic, and you know many of them, they want to be kept
informed, and if they have to wait endlessly for large reports which
come out and are distributed in two or three copies to each Bor-
ough mayor or whatever it is, it just never gets down to people.
And as we mentioned at the arctic Research Commission and in
dozens of other forums, please begin to distribute some of this in-
formation in brief, readable format in a wide manner. Thank you.
And the Mayor of the North Slope Borough will submit some writ-
ten comments.

Senator MuRKowsmI. Thank you very much, Tom. Give our re-
gards to the Mayor, and I think it's the consensus of the three of
us here that we are going to initiate a synopsis. However, we want
to be very careful because we don't want to alarm anyone or mis-
lead anyone, because a lot of this information that's been given
here could be taken out of context. This is clearly a necessity to ad-
dress concerns, but we also want to be sure that we don't generate
any needless heartburn out there.
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Nevertheless, moving right along, we have Mr. Calvin Simeon
who is appearing on behalf of Frank Charles, I believe, Association
of Village Council Presidents. Please proceed.

[The prepared statement of Mr. Simeon follows:]
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STATEMENT OF CALVIN SIMEON

DIRECTOR OF NATURAL RESOURCES

ASSOCIATION OF VILLAGE COUNCIL PRESIDENTS

BETHEL, ALASKA

before the

-ZINNMZ 8LZCT COUUISSU ON INTZLLIGZNCZ

HKOORAILZ 1RAX KURIOWBKX, CO-CNAIRIAN

HEARINGS ON RELEASES OF RADIATION ON THE ARCTIC ENVIRONMENT

AUGUST 15, 1992

FAIRBANKS, ALASKA
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Thank you. Good morning Mr Chairman. Members of the

committee. My name is Calvin Simeon. I represent the

Association of Village Council Presidents, a regional non-

profit consortium of 56 Native villages in southwest Alaska.

We rely on our marine resources for sustenance and we are

very concerned about the presence of heavy metals and

radionuclides in our waters. These elements represent the

greatest threat to us since the epidemics that decimated

entire villages in Alaska at the turn of the century.

Our needs, with respect to this forum, are basic: What is

the extent of contamination, how might it affect us and

when will it get here? This is an entirely achievable goal

in the near future. This country has a significant amount of

data within the Dept. of Defense. However, it's classified

status prevents a wholly-coordinated effort at deciphering

the total extent of damage. We urge, in the strongest terms

possible, that the Office of Naval Research de-classify

this data. I request this committee to urge the former

Soviet Union to release their data for our acquisition.

Other nations also hold a certain amount of

responsibility for the deterioration in the Arctic and we

are glad'to see them assume their full share. Sadly, this

nation also has a considerable level of involvement in

polluting the arctic. I can think of no task more difficult

than an internal accounting but it must be done. We may not
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be able to stop cesium from entering the eastern Siberian

current but this nation can certainly contain it's own

activities. My immediate concerns, with respect to this

accounting, are the extraordinarily high levels of mercury

and cadmium in the Bering, Chukchi and Beaufort seas.

My people need to be assured that this nation

will help Russia in a full monitoring effort of the flow of

radionuclides and heavy metals. My questions can be

summarized as follows: What timeline can we expect for a

significant amount of radionuclides to enter the East

Siberian current. How does the icepack affect the flow of

pollutants? Is there any likelihood that these contaminants

will become airborne? What can the people can do to protect

themselves? What are the responsibilities of this nation &

the former Soviet Union in this respect?

In summary, I would like to stress to both countries to

hold nothing back, neither money nor data, in this

monumental task. The health of this nation depends on this

effort and I can think of nothing else more important to my

people.
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STATEMENT OF CALVIN SIMEON, ASSOCIATION OF VILLAGE
COUNCIL PRESIDENTS

Mr. SIMEON. Thank you, Mr. Chairman, members of the Commit-
tee. It's been a long day so I'll try to be short. I represent the Asso-
ciation of Village Council Presidents, a regional non-profit consor-
tium of 56 Native villages in Southwest Alaska. We rely on our ma-
rine resource for sustenance and we are very concerned about the
presence of heavy metals and radionuclides in our waters. If the re-
ports that we are getting are true, then these elements represent
the greatest threat to us since the epidemics that decimated entire
villages in Alaska at the turn of the century.

Our needs with respect to this forum are basic: What is the ex-
tent of the contamination? How might it affect us and when will
it get here? This country has a significant amount of data within
the Department of Defense. However, its classified status prevents
a wholly-coordinated effort to ciphering the total extent of the dam-
age. We urge in the strongest terms possible that the Office of
Naval Research declassify this data. I request this Committee to
urge the former Soviet Union to release all their data for our acqui-
sition.

Other nations also hold a certain amount of responsibility for the
deterioration in the arctic. And we are glad to see them assume
their full share. Sadly, this nation also has a considerable level of
involvement, including the Arctic. I can think of no task more dif-
ficult than an internal accounting, but it must be done. We may
not be able to stop the cesium from entering the east Siberian cur-
rent, but this nation can certainly contain its own activities.

My people need to be assured that this nation will help the
former Soviet Union in a full monitoring effort of the flow of radio-
nuclides and heavy metals. My questions can be summarized as fol-
lows: What time line can we expect for a significant amount of
radionuclides to enter the east Siberian current? How does the ice
pack affect the flow of pollutants? Is there any likelihood that these
contaminants will become airborne? What can the people do to pro-
tect themselves? And what are the responsibilities of this nation
and the former Soviet Union in this respect?

In summary, I would just like to stress to both countries to hold
nothing back, either money nor data, in this monumental task. The
health of this nation depends on this effort and I can think of noth-
ing else more important to my people.

I would like to close by saying that the people are ready and will-
ing to help the affected nations to both ascertain the extent of the
damage and to help them clean it up.

Thank you.
Senator MuRKowsKi. Thank you very much, Mr. Simeon. We ap-

preciate your standing in for Mr. Charles. And I think your state-
ment summarized the concern of many of the people that live in
the rural regions of our state and the bush. And we will attempt
to initiate a synopsis that is general enough in capturing the spirit
of this hearing with appropriate caveats on this initiation of action.
I would suggest that most scientists would probably acknowledge
to many of the questions the answers, we don't know enough yet.
And that's something that we simply have to address. And in order
to address it, we'll have to prioritize it and it has to be brought to
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a level where there is enough public awareness that the public sim-
ply demands that action be taken. And I think we're off to that
first or second step now. But we can't wait too long and I certainly
agree with your recommendations. I want to thank you. And we're
going to call the last panel now.

This panel is unique. I would call them up: Dr. Luis Proenza,
Vice President for Academic Affairs and Research, the University
of Alaska; Dr. William Shipp, the Reactor Technology Center,
Batelle Memorial Institute; Academician Leonid Bolshov, Director
of the Institute of Nuclear Safety and the Russian Academy of
Science; Dr. Vera Alexander, Director of the Institute of Marine
Science, University of Alaska Fairbanks; Dr. Lee Gorsuch, Director
of the Institute for Economic and Social Research of the University
of Alaska Campus in Anchorage. And this group has volunteered
to come together to conclude the hearing with an identification of
a concept for action, which oftentimes, as I indicated in my opening
remarks, does not occur in a hearing of this nature. We usually
generate facts and evidence and testimony but seldom are a group
of this capability and caliber willing to voluntarily present a con-
cept for action. A concept for action speaks for itself. Obviously,
those of you who have been monitoring this process all day are
going to evaluate and see whether you agree or disagree. We won't
have a showing of hands but I'm sure you will, in the course of an
opportunity, develop a dialogue, give the group some idea of wheth-
er you agree with their recommendations or not.

One other significant notion is that they have agreed to limit
their comments to five minutes, and this is a unanimous agree-
ment, I'm told, by David Garman and John Moseman, and we're
going to hold you to that. So, we're going to let you determine who
will start out first. So with that, anyone who wants to jump the
microphone first could proceed.

[The prepared statement of Dr. Proenza follows:]

67-444 0 - 93 - 17
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STATEMENT OF DR. LUIS PROENZA, VICE PRESIDENT,
ACADEMIC AFFAIRS AND RESEARCH UNIVERSITY OF ALASKA

Dr. PROENZA. Senator Murkowski, thank you very much. We
thank you for the opportunity to outline a framework for action.
My remarks are intended simply as an introductory background to
those of my colleagues. Alaska, this last frontier of the United
States, has suffered and has gained experience from natural disas-
ters in modern times: The 1964 Anchorage earthquake, the 1967
Fairbanks flood, and more recently, the massive oil spill of the
Exxon Valdez and the Mount Redoubt eruption. It now has the po-
tential for another assault along its northern coast in the form of
pollution migrating from the former Soviet Union, and from other
countries. In 1989 the University of Alaska was able to respond
within hours to the Exxon Valdez oil spill and we are prepared to
respond in a similar timely fashion now.

We have many of the experts and much of the experience nec-
essary to accomplish this mission and have established working re-
lationships with colleagues throughout the circumpolar north and
collaborative agreements and facilities with virtually every federal
agency. As such, our University serves both as a national resource
for Arctic research in the United States and as a global observ-
atorv

We are, of course, interested, scientifically and personally, in
these problems since the Arctic is our own background. In the mat-
ters we are addressing today, a framework for action requires mul-
tinational and interdisciplinary linkages, and there is no arena
more conducive to such collaboration than the circumpolar north
and our own U.S. Arctic in Alaska. Here, by historical fact and of
necessity, multinational and interdisciplinary linkages have been
commonplace and extensive.

Let me give you just a glimpse of what is already in place, be-
cause it is through Alaska and through the University of Alaska
that the United States has a front door to the Russian Far East.
Our scientific contacts go back to the 1950's and '60's, scientific co-
operation began in the '70's, expanded into '80's, and during the
past two or three years has turned into true collaboration and sci-
entific partnerships. Indeed, the University's work with Russian
colleagues has long gone past paper agreements to joint field oper-
ations, joint research, data gathering and analyses, and the com-
mon use of facilities, including laboratories, computing and tele-
communication resources, ships, et cetera.

A particular salient example is our University of Alaska-Russian
Academy of Sciences joint international scientific center, "Arktika,"
in Magadan. The center represents a bilateral research support
consortium for full scientific collaboration, including personnel,
space, scientific equipment, informational and logistical resources,
and telecommunications, which even include a telephone line that
is part of our University telephone exchange; in other words, a
local call in Fairbanks rings in Magadian and vice versa.

The center is not only supporting our own scientists, but also
supports collaboration with other universities and the efforts of fed-
eral agencies such as NOAA, EPA, the National Park Service, et
cetera. Our linkages extend well beyond Magadan and go as far as
Murmansk and the entire Artic in between. These contacts shall be
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detailed in my written testimony, Mr. Chairman, with your permis-
sion. But suffice it to say, that our working linkages are extensive
and that through them we have come to understand that direct sci-
entist to scientist, institute to institute collaboration must serve as
the basis for the funding support decisions that are made in Mos-
cow and Washington.

We applaud your efforts in Congress, Mr. Chairman, to move this
matter expeditiously in the appropriations process.

In closing, I submit that the success of any framework for action
rests on organizational relations that share the following character-
istics: One, a vested and direct interest. Two, an institutional com-
mitment. Three, linkages that can transcend national and inter-
national boundaries. The principal organizations represented by my
colleagues, from which you will now hear, manifest all of these
characteristics as well as a large base of technical and scientific ex-
pertise. I represent the commitment of these organizations to the
success of pursuing these questions, and we are prepared, of
course, to seek and accept additional collaborative expertise as ap-
propriate.

Mr. Chairman, the Institute of Nuclear Safety of the Russian
Academy of Sciences, represented by Professor Bolshov; the Pacific
Northwest Laboratories Batelle, represented by Mr. Shipp; and the
University of Alaska, represented by Professor Alexander and Dr.
Lee Gorsuch, stand ready, willing and able to direct their energies
and expertise to this important problem. Thank you.

Senator MumKowsKI. Thank you, Dr. Proenza.
Dr. William Shipp.

STATEMENT OF DR. WILLIAM SHIPP, REACTOR TECHNOLOGY
CENTER, BATELLE MEMORIAL INSTITUTE

Dr. SHIPP. Thank you very much, Mr. Chairman. This is indeed
a unique opportunity in order to present. not only framing a prob-
lem -but a potential solution to that problem, and I commend you
for allowing us to do that.

The Pacific Northwest Laboratory is a multi-program national
laboratory operated for the Department of Energy by the Batelle
Memorial Institute. Most of the facilities at PNL, if you'll allow me
to use the acronym, are located in Richland, Washington. However,
we have a marine sciences laboratory at Sequim, Washington on
the Puget Sound. PNL represents a multidisciplinary organization
with over 4,000 scientists and engineers and support staff that are
dedicated to a variety of activities primarily with the Department
of Energy, but we are involved with most federal agencies and sev-
eral hundred industrial clients as well.

Over the course of the 25 years that Batelle Memorial Institute
has operated the Pacific Northwest Laboratory, we have conducted
environmental research in a variety of areas, both nuclear and non-
nuclear, that have direct applications to the Arctic environment. Of
particular significance to the Arctic situation is our very real
unique capability of radiochemistry, where we can take very large
samples of both air and water and condense them down and do
state-of-the-art, at the lowest level, radionuclide determinations.
We have participated in many programs of this type over the years.
We own a G-3 aircraft that is completely equipped with environ-
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mental monitoring capability. It was most recently deployed at the
Kuwait fires to try to understand and characterize the worldwide
significance of that event. We have very well equipped chemical
laboratories at the marine sciences laboratory at Sequim as well.
PNL has a large cadre of health physicists and nuclear engineering
capabilities that we have brought to bear on a wide range of nu-
clear and reactor-related situations for both the Department of En-
ergy, the Utilities, and the Nuclear Regulatory Commission.

We have the responsibility for the monitoring and oversight of
the Hanford Reservation in Hanford, Washington. We have also the
responsibility for the development of the technology associated with
the decontamination and decommissioning of the excess nuclear fa-
cilities that are also related at Hanford. All of this capability has
direct application to this effort.

I have eliminated most all of the prepared presentation, Mr.
Chairman, that I have. So I would like to get to the very bottom
line of the issue.

Senator MuRKowsmI. We'll take your testimony for the record.
[The prepared statement of Dr. Shipp follows:]
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Pacific Northwest Laboratory's Input to Fairbanks Hearing

Senator Murkowski, thank you for the opportunity to appear before you today. I am

Bill Shipp, Manager of the Reactor Technology Center at the Pacific Northwest

Laboratory.

The Pacific Northwest Laboratory (PNL) is a multi-program national laboratory
operated for the Department of Energy by Battelle Memorial Institute. Most of the

facilities are located in Richland, Washington, but a smaller Marine Sciences

Laboratory is situated at Sequim, Washington on the Puget Sound. PNL represents

an inter-disciplinary resource that consists of 4,000 scientists, engineers and support

staff serving principally the Department of Energy, but also a myriad of other Federal

agencies and several hundred clients in the industrial sector. Over the course of the

25 years, PNL has conducted research that has a whole array of environmental

applications. Of significance to the Arctic contamination problem is PNL's unique

radio-chemistry capability to analyze air and water samples for quantities of

radionuclides. PNL has participated in many programs of this type in the past for a

variety of clients and owns a G3 aircraft as well as chemical laboratories at the Marine

Sciences Laboratory in Sequim.

PNL also has a large capability in health physics and nuciear engineering that has

been brought to bear on several reactor safety-related questions for the Department of

Energy, the utilities, and the Nuclear Regulatory Commission. The responsibility for

oversight and monitoring of the Hanford site belongs to PNL as well as the technology

development program for decontamination and decommissioning of excess nuclear
facilities at the Hanford site. The combination of PNL's research capabilities and

experience in a variety of projects, combined with the University of Alaska's inter-
disciplinary capabilities and the Institute of Nuclear Safety of the Russian Academy of

Sciences makes for a successful combination of resources. In addition, the
opportunity for a national laboratory, university and our international counterparts to
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work together responds to a variety of recommendations made by the Congress and

the White House over the last several years. In fact, there is legislation currently

pending in Congress, S. 2566, which encourages laboratory/university/industry
partnerships for addressing technological challenges such as Arctic contamination.

In summary the existing teaming arrangement between the University of Alaska, the

Russian Institute of Nuclear Safety and Battelle and our commitment to utilize the best

of national and international capabilities will result in the successful execution of this

program.



518

Dr. SHIPP Thank you very much. Because I would like to spend
the rest of my time talking about the direct application of the ap-
proach that we are talking to. And the issue before us is not the
accumulation of more data. The task before us is the shortest route
to the solution of the problem, and the problem is the mitigation
and remediation of the environmental insult that is in the Arctic
region. We have heard numerous testimonies today about the ex-
tent of that contamination. I could substantiate a number of those
values but I won't, for the sake of brevity.

Let's assume, for the most part, that the information is correct
and the extent of the contamination is in the order that we have
stated. The long-term approach to this set of problems obviously in-
volves source term characterization, assessment, definition assess-
ment of remedial measures, of a very large scale. But, sir, any sci-
entist can write that statement. That's the what of the problem.

The issue before us is the how of the problem. And this organiza-
tion before you today is bringing you a solution to that. And it is
represented a great deal by Professor Bolshov to my left, who rep-
resents an independent scientific organization, a very well world-
renowned reputation in Russia.

The commitment of my colleague to my left, and he will talk
about this in a moment himself, but the commitment of my col-
league is to get the information that we have been talking about.
And I would like to draw a distinction between information and
data, sir. Everything that we have heard today has been data. Data
is not-we cannot draw conclusions or make recommendations or
form remedial actions based on data. We must have information.

So, I would also like to draw a distinction between inventory and
source term. We have heard today a lot of requests for information
on inventories. Again, my colleague to my left has made the com-
mitment to make the appropriate connections within Russia, and
he has made many of them already, to develop the inventory that
we need in order to gather the-I mean, yes, to gather the data on
which we can determine the inventory. And the inventory then
with the application of good science. And again, I'd like to acknowl-
edge your statement early on, Mr. Chairman, is that science is the
root of the solution to this problem. And we must do directly to the
root of the problem, and that is the application of the knowledge
base within Russian, with the science applied to that. And that
science is very, very difficult. I'd like to acknowledge what Dr.
Pfirman said a moment ago here. It's not just oceanographic infor-
mation. It's nuclear engineering information. It is the high whole
of scientific and engineering disciplines that must be brought to
bear to solve this problem.

As an example, if we have a reactor core sitting on the ocean
floor, simply sitting there tells us nothing. We must know the in-
ventory of that and we must know the burn-up. We must be able
to calculate the fission product inventory of it. And that in itself
is not enough. We must then understand the mechanism by which
that can be released to the environment. We are dealing with a
risk-based approach. We must make a risk-based approach in
which to prioritize the limited resources that are going to be avail-
able to us.
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We simply must deal with the issue of what is imminent hazard
versus what is long-term contaminant problems. And those are two
very different issues. And it's going to take a multidisciplinary ap-
proach that's represented by this organizational approach here to
arrive at the set of information that will allow us to draw that set
of conclusions, sir.

And speaking for the organization and myself, certainly, we're
prepared to put our scientific reputations on the line.

Senator MumcowsKi. Good.
Dr. SHIPP. And frankly, sir, we will require no less from any

other organizations that support us in the solution of the problem
should we proceed in that regard. With that, you have the commit-
ment of my organization, our staff and my corporation to assist you
in the solution of this problem and in concert with this organiza-
tional team that we've developed. Thank you, sir.

Senator MURKOWSKI. Thank you very much for that offer. Need-
less to say, we accept.

Let me move on to the next panelist, Dr. Leonid Bolshov, Direc-
tor of the Institute of Nuclear Safety, Russian Academy of Science.
Please proceed.

[The prepared statement of Dr. Bolshov follows:]
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Russian Academy of Sciences

Institute of Nuclear Safety

Senator Nurkowski,

I am pleased to appear before you today representing the Institute of NuclearSafety of the Russian Academy of Sciences. I am Professor Leonid A. Bolshov,Director of the Institute of Nuclear Safety.

The Institute of Nuclear Safety of the Russian Academy of Sciences was foundedin late 1988 by an act of government. It was a response to the severe
accident which occurred at the Chernobyl Nuclear Power Plant in April, 1986and in conjunction with special governmental programs was designed toguarantee future safe development of nuclear power. This was the reason whythe Institute was established outside our nuclear industry totally controlledby the Ministry of Nuclear Energy. The primary goals of the Institute are:

to conduct fundamental research in the field of nuclear energy;

to formulate independent evaluations of the safety of existing andprojected nuclear power plants, waste management, and other problems
associated with the use of nuclear energy for the Academy of Sciences,
government organizations, and the parliament;

to provide information and analytical support to government programs
regarding the mitigation of the consequences of the Chernobyl and otherradioactive accidents.

We are an independent scientific organization dedicated to understanding andmitigating a broad range of nuclear activities. We are doing different
projects for Russian Chernobyl Consequences State Committee, Ministry ofEcology, Russian, Ukranian and American NRCs.

In regard to the Arctic disposal of nuclear materials, my organization has noprior involvement in the disposal. Therefore, we can, and will, provide thenecessary independence to ensure that scientifically accurate and defensibleinventories and analyses are provided. The Arctic Seas Contamination Projectrequires multi-disciplinary and multi-national efforts. Completeness of theinventory list is of crucial importance. Russia, as well as the UK, USA,Canada, and others, must incorporate all past activities that have contributedto the inventory. That is why a multinational participation in the Project isso important to assure that all inventories are included.

Source term and inventory are definitely not the same. A lot of physics,chemistry, material science and engineering are necessary to determine anenvironmental source.term after an accurate inventory has been established.
The philosophy of approach is very similar to a probabilistic risk assessment(PRA) or a risk assessment for severe nuclear accidents. That is why thegreat experience of Battelle, the University of Alaska, and the RussianAcademy of Science is so valuable for finding the right guideline in thestudies.
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My organization, the Institute of Nuclear Safety of the Russian Academy of
Sciences, will commit the necessary personnel in association with other
Russian organizations (and I have agreed scope of work to be done together
with very well informed organizations) to ensure success of this project
should you proceed with project authorization and funding.
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Contamination of the Arctic
Key Radiological Aspects in Defining an Approach.

Introduction

Although the extent and intensity of radioactive and hazardous contamination
of the Arctic are just beginning to be defined, several key aspects of this
problem are now apparent. These aspects and some of their implications for
formulating an approach to this problem are highlighted here.

Key Aspects

Among the most important aspects of the arctic contamination problem are the
multiple-source, multiple contaminant nature of the source term, and the
location of sources in riverine and marine ecosystems. The straightforward
implications of these features hold several important implications for a the
design of an approach.

Over the last 50 years, a multiplicity of sources have contributed radioactive
and hazardous wastes to the Arctic environment and adjoining oceans. While it
now appears that much of this waste arose in connection with defense related
activities in the former Soviet Union, other sources, including ocean dumping
of radioactive wastes by the British and U.S. weapons testing, may also be
important.

Four major classes of source account for much of the suspected source term to
the arctic - [1] Wastes from the weapons production complex, [2] Ocean Dumping
and disposal , (3] Waste Disposal at Novaya Zemlya, and [4] Atmospheric
testing of nuclear weapons. These four categories of source term are all
potentially serious contributors from a long-term human health and ecological
risk perspective. Each needs to be better defined and all need to be assessed
in terms of contribution to relative risk levels.

The discharge of high-level radioactive and hazardous wastes from the
production complex at Chelyabinsk-65 continued for many years, including
direct discharge of reprocessing wastes (fission products and transuranics) to
the Techa River, which enters the Kara Sea east of Novaya Zemlya. This source
term is on the order of millions of curies, and has caused extensive and at
least partially documented human health and ecological effects within the
riverine system. The extent of transport to and within the arctic ocean
environment is not well known.

Ocean dumping of hazardous and radioactive wastes in the Barents and Kara Seas
continued over at least a 20 year period. These wastes included a variety of
solid and liquid wastes at locations that are only generally documented in
many cases.

At Novaya Zemlya, both the island and surrounding bays have been used
extensively for waste disposal, including disposal of thousands of containers
of radioactive wastes, and several damaged propulsion reactors, some
containing fuel. Nuclear weapons testing, much of which was atmospheric, was
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conducted in the vicinity of Novaya Zemlya for 35 years, resulting in the
deposition of fission products 'on-site' and throughout the northern
hemisphere generally, including land and water areas.

The release of these source terms in a riverine/marine system over long
periods of time implies a high degree of complexity in defining the scope of
characterization, assessment, and remedial measures planning. Given the
number and diversity of sources, the transport aspects alone will make the
linkage of environmental observations and source terms difficult.

Principal Implications for Approach

The long-term approach to this set of problems obviously involves source-term
characterization, assessment, and definition/assessment of remedial measures
of a large scale. The Pacific Northwest Laboratory, in addition to a decades-
long background of achievement in the radiological sciences, has directly
relevant experience in each of these areas from its work for the USDOE, USEPA,
and the international community. Perhaps as important, this experience
suggests that a problem of this complexity and scope cannot be addressed in a
simple progression through the above steps. Getting a first-order handle on
the relative contributions of sources and pathways will save many years of
effort, and considerable resources through early identification of the
important pathways and remedial possibilities. A complete program will
include field studies at release locations and in the environment and biota,
historical research on releases, and both large-scale modeling and local
transport modeling. Given the time required for historical research on the
source term, even the very first field characterization efforts should be
prioritized using available risk information. Thus a responsive program will
provide for an intensive and early assessment phase in parallel with program
formulation and planning.

Both the time factor and the geographic extent of the problem argue for the
application of advanced remote sensing technology, the efficient fusion of
information across technologies, and the development of additional sensing
technology and measurement systems. PNL is familiar with this technology in
its current state, its hands-on application to national security and
environmental problems, and the prospects for technological evolution in the
near term.

Finally, no large scale mitigation of this contamination will be accomplished
without the cost-effective application of current and new remediation
technologies. This require real world-experience in both the development and
application of technologies for confinement, retrieval, immobilization or in-
situ treatment of a wide range of wastes, often in combination. While no
organization has all of the required experience in this area for marine
environment, PNL, the University of Alaska and the Institute of Nuclear Safety
of the Russian Academy of Sciences have extensive recent involvement in both
oceanographic and environmental remediation/decontamination areas.
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STATEMENT OF DR. LEONID BOLSHOV, DIRECTOR, INSTITUTE
OF NUCLEAR SAFETY, RUSSIAN ACADEMY OF SCIENCE

Dr. BOLSHOV. Thank you, Mr. Chairman. I am pleased to appear
before you today representing the Institute of Nuclear Safety of the
Russian Academy of Science. The Institute was established in late
'88 by an act of government and it was in response to the severe
accident which occurred at Chernobyl in '86. In conjunction with a
special governmental program, it was suggested to facilitate future
safe development of nuclear power in my country. And this was the
reason why this Institute was established outside our nuclear in-
dustry, which is totally governed by Ministry of Nuclear Energy.
And the primary goals of the Institute was to conduct fundamental
research in the field of utilization of nuclear energy, to formulate
independent evaluation of the safety of existing and projected nu-
clear power plants, waste management and other problems associ-
ated with the use of nuclear energy for the Academy of Science,
government organization and the Parliament.

I am very happy that during the three years of our existence we
have done a lot of work and while this summer in Munich where
the Group of Seven Economic leaders of countries were discussing
the problem of safe usage of Soviet plants and what to do with our
present plants was expressed, opinions that was prepared inside
academy and we were doing these, and I cannot say that it was a
word to word of what ministry of Atomic Energy prepared for our
authorities. And another task of our institute to provide informa-
tional and medical support to government problems regarding miti-
gation by the government's agencies of the Chernobyl and other ra-
dioactive accident as well as Chelyabinsk and Novaya Zemlya, et
cetera.

And we are an independent scientific organization delegated to
understanding and mitigating in a broad range of nuclear activity.
We are doing now different projects for research for Russian
Chernobyl conferences, state committee for Ministry of Ecology, for
Russian, Ukrainian, American and French Nuclear Regulatory
Commissions. And we are working also with our military scientists
in some areas.

And as for organizational part of what we are discussing here,
I was very pleased to hear from Mr. O'Dowd, his remarks and con-
sideration. He was precisely in the target that we have large num-
bers of scientists in country, and there are very different groups in-
side, and it's very good to use experience and expertise of good
group and you must be very precise in selection of right group
thats going to represent them.

And as regard to Arctic disposal of nuclear materials, my organi-
zation has no prior involvement in the disposal. They probably can
and will provide the necessary independence to ensure that sci-
entifically accurate and defensible inventories and analysis are pro-
vided.

I totally agreed with what was said here that it should be multi-
disciplinary and multinational efforts; completeness of the inven-
tories is of crucial importance. Russia as well as UK and other
countries must incorporate all past activities that have contributed
to the inventory. That's why a multinational participation in the
project is so important to assure that all essential inventories are
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included. I totally agree that source term and inventory are defi-
nitely not the same and a lot of physic chemistry material science
and engineering are between these two words. And I'm very happy
that together with my colleagues from Pacific Batelle Northwest
Laboratories and University of Alaska we feel that we have enough
expertise and desire to develop this project to mutual benefit of all
mankind.

And from what I heard here, I would like to make one short com-
ment that I am very pleased to hear from public movements such
as Greenpeace who have done a good job directing attention to very
sensitive issues all over the world and in my country also. While
solving the problem, I would like to say once more that solution of
the problem is not so simple if the problem is complex enough. We
all should be very careful to find the right approach and right solu-
tion for complex problem, and we are ready to do it altogether.
Thank you.

Senator MuRKowsKm. Thank you very much, Dr. Bolshov.
Dr. Vera Alexander, Director of the Institute of Marine Sciences

for the University of Alaska.
[The statement of Dr. Alexander follows:]



526

Testimony delivered at the hearing of the Senate Select Committee on Intelligence on
Radioactive and other Environmental Threats to the Arctic resultingfrom past Soviet
activities, Saturday, August 15, 1992, Fairbanks, Alaska. Vera Alexander.

I am here speaking in my capacity as an arctic scientist. I hold the positions of
Professor, and Director of the Institute of Marine Science and Dean of the School of
Fisheries and Ocean Sciences at the University of Alaska Fairbanks. The School has 56
faculty with expertise in areas ranging from marine microbiology, toxicology, seafood
safety, marine mammals, and oceanography, to name just a few, and has 30 years of
experience addressing arctic and Alaskan problems relating to the marine environment
and its resources. This testimony in large part reflects the thoughts and knowledge of
many of these colleagues.

The pollution in the Arctic can be contrasted with the Exxon Valdez oil spill. It is
similar in that we sense that there is a major problem, but lack information and
understanding of all details. It is much less spectacular, since it is the result of many
individual pollution events over a period of decades, rather than a single catastrophic
accident. On the other hand, because of the number and geographic distribution of the
potential pollutant releases, its effects are likely to be much more widespread and it will
also be much more long lasting because of the nature of the pollutants. The problem
could persist through decades, centuries and even longer.

I am very pleased to have this opportunity to address the question of research needs in
addressing potential hazards from radionuclide waste entering the arctic seas. Although at
first it may seem reasonable to believe that the enormous dilution which occurs when
substances are mixed into sea water could alleviate any impacts, it is by no means safe to
assume that this is the case. A contraindication is the ability of biological systems to
accumulate substances, and the ability of oceanographic processes to channel and
transport them. Therefore, it is very important that we develop an understanding of what
processes are active, and to understand the sources and distribution of the materials. For
example, sedimentation processes can result in the transport of contaminants into the
sediments, impacting the biota within them. Water flow over the bottom can further
move the toxic materials into the deeper ocean basins. Biological accumulation can
concentrate the pollutants. For example, phytoplankton have a huge capacity for
accumulating large quantities of elements from sea water in a relatively short time, and
this largely accounts for the effective passage of radionuclides and other toxins to higher

I
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trophic levels, including fishes, mammals and birds. Although our ultimate concern
relates to the public health effects, understanding the oceanographic and ecological
processes is a key to evaluating the hazard.

From the oceanographic perspective, the first priority must be the understanding of
the sources of and distribution of the radionuclides and other pollutants. At this time, the
scientists who are considering these questions do not have "hard" information on the
present distribution of the radioactive materials in the ocean. A practical approach to
satisfying this need is the procurement of existing Russian data, followed by the
acquisition of new data through collaborative work with Russian scientists.

The circulation of the Arctic Ocean is such that materials accumulating on the Barents
Sea shelf are likely to be transported northward into the Arctic Basin, but it is unlikely
that this transport will immediately impact Alaskan shores. There is a much greater
potential for danger to Alaska from materials entering via the vast northward-flowing
rivers of Russia The East Siberian Current, which flows eastward along the North
Siberian arctic coast transports materials and organisms originating in coastal fresh and
marine waters of the Kara, Laptev and East Siberian Seas eastward. We do not know
whether they are likely to reach the Chukchi Sea off Alaska. It is possible that pollution
from the easternmost rivers, such as the Lena, could. This needs to be evaluated.

The Bering Sea also might be subject to some hazards, and, as the most productive
fishing ground in the world, needs special consideration. The food production from the
walleye pollock captured in the Bering Sea provides a mechanism for transferring
pollutants released into the Siberian and Kamchatka Peninsula waters to people
worldwide via the commercial fishery and to Alaskan Natives via subsistence harvest
Pollock are also very important in the diets of sea birds and marine mammals, which
provide a second pathway for radionuclides and toxic materials to enter Native peoples
who rely heavily on marine birds and mammals for subsistence. The Anadyr River enters
the western Bering Sea, an immensely productive area, and moves northward, primarily
to the west of St. Lawrence Island onto the western portion of the northern Bering Sea
shelf and through the Bering Strait into the Chukchi Sea. These areas are the most
productive within the Bering Sea, and in fact within the entire western Arctic. They are
the principal feeding grounds for the majority of Alaska's walrus population. Walrus feed
on bottom-living organisms, which accumulate materials from the sediments, providing a
direct link to human food. Furthermore, walrus feeding in the Chukchi Sea in areas under

2
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the influence of pollution from the west could transport pollutants southwards through the

Bering Strait into the Bering Sea. This biological flow moves in anopposite direction to
the dominant ocean currents, which transport materials northward through the Bering
StraiL

We can't be sure that the pollutants and their effects will be confined to the Arctic.
Seasonal presence of migratory birds and marine mammals in the Arctic provides a
mechanism for possible rapid transport to north temperate latitudes. The issue of marine
pollution is clearly an international problem because the oceans unite all lands. As soon
as you introduce anything into the sea, you are influencing an environment which
embraces the entire planet International cooperation is the key to addressing the
problems.

The University of Alaska has developed close relationships with Russian institutions
in a number of areas. We in the marine areas at the University of Alaska have forged
strong cooperative agreements with two institutes of the Far East Branch of the Russian
Academy of Sciences - the Marine Biological Institute and the Pacific Oceanological
Institute. We also work with TINRO, the Far East fishery agency in Russia. For the
Barents Sea, we have an agreement with the Marine Biological Institute of the Kola
Science Center of the Russian Academy of Sciences, based at Murmansk. This Institute
operates research vessels capable of sampling some of the critical areas in the Barents
Sea. In the Bering and Chukchi Seas, we work through the Environmental Bilateral on

joint cruises on board the RIV Akademic Korolev. Planning is underway between the
United States Fish and Wildlife Service and the State Committee for Hydrometeorology
of Russia for their fourth such expedition scheduled for 1993, and our scientists are
involved in the scientific planning and will participate in the cruise. The Institute of
Marine Science and colleagues from other institutions and nations regularly conduct
research in the Bering and Chukchi Seas using the research vessel Alpha Helix, which is
operated by the University of Alaska for the National Science Foundation.

Immediate action is imperative. Even without the current questions about nuclear
waste disposal, there would be a need for long-term monitoring of the Alaskan arctic
coast. Now, the urgency is increased. Carefully planned research is the only sound
approach to evaluating the impact of pollutants which have been discharged into the
Arctic Ocean. The marine portion of the work must include evaluation of distribution,
food chain processes and transportation mechanisms.

3
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I will end with a cautionary comment, that the issue is not just a need to demonstrate
and document contamination. It is equally important to identify the absence of a problem,
so that economic and social disruption due to a perception of contamination can be
minimized

4
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STATEMENT OF DR. VERA ALEXANDER, DIRECTOR, INSTITUTE
OF MARINE SCIENCES, UNIVERSITY OF ALASKA

Dr. ALEXANDER. Thank you Senator. And thank you very much
for inviting me to take part in the scientific panel originally By
moving me to the end of the day, I guess I moved myself in a sense,
it made it very easy for me, because everything that's worth saying
has probably already been said today. And so, I have to-it makes
my job much easier.

However, we haven't really addressed in depth the problems that
Alaska faces or that the Alaska marine environment faces, and I
think that's the other side of the equation to what we have just
heard, and I think we need to look at that. And our team proposes
also to address that problem.

Let me first say a few words about my organization since this
has been the mode. I'm Director of the Institute of Marine Science
but the Institute is now within the School of Fisheries and Ocean
Sciences, of which I'm also Dean. And that school has some 56 fac-
ulty in tremendous range of expertise. We've got all the way from
marine microbiology, toxicology, seafood safety, marine mammals,
oceanography, et cetera. We have more than 30 years experience
in doing research in Alaskan waters, addressing Arctic and Alas-
kan problems relating to the marine environment and its resources.

I have used these colleagues in preparing this testimony. It's not
all my own thoughts, on the contrary, it reflects the thoughts and
knowledge of many colleagues. One of them provided to me by Dr.
David Shore was illuminating. And he contrasted the pollution in
the Arctic, which we're looking at now, with the Exxon Valdez oil
spill. Similar in that we know that there's a problem, at least we
sense that there's a major problem, but we really don't know the
details at this point. But it's much less spectacular. Our oil spill
was very spectacular. It was an individual catastrophic event.

But on the other hand, in this case, we have a much different
situation. We have a large number in a broad geographic distribu-
tion of the potential pollutant releases, and the effects are likely to
be very much more widespread, and it will last much longer be-
cause of the nature of the pollutants. We could be affected through
decades, centuries or even longer.

Now as far as the question of research needs in connection with
the potential hazards from radionuclide waste entering Arctic seas,
at first it may seem reasonable that the tremendous dilution that
sea water offers to any substances entering it would preclude any
serious problems. But in a fact, it's really the very same properties
of sea water that make it possibly a dangerous situation, because
within the sea biological systems have tremendous ability to accu-
mulate subsistencies. And there's a great ability for oceanographic
processes to channel and transport substances.

And so, we really have to develop an understanding of what proc-
esses are active and to understand the sources and the distribution
of the materials. That's the first step and that's what we have been
talking about.

Mitigation is another part of that part of the equation. But take
one example. Sedimentation can result in the accumulation of
wastes in the sediments which immediately impact the biota within
them, which accumulate these toxic materials and radioactive ma-



531

terials. But then water flow over the bottom and even sediment
transport itself can transport these materials into the deep Arctic
Ocean basin. Then in the water column itself, phytoplankton have
a tremendous ability to concentrate materials from the water, and
this accounts for the very effective passage of radionuclides and
other toxins into higher trophic levels, including fishes, mammals
and birds.

Although our ultimate concern relates to the public health ef-
fects, understanding the oceanographic processes and the ecological
processes are both keys to evaluating the hazards.

Now from the oceanographic perspective, the first priority must
be understanding the exact nature of the sources of the radio-
nuclides and, at this time, the scientists who are considering these
questions simply don't have hard information on the present dis-
tribution. One step, of course, is the procurement of the existing
Russian information and the other is the conduct of new collabo-
rative measurements, which we hope will be underway with our
colleagues before long.

Now the circulation of the Arctic Ocean is such that materials ac-
cumulating on the Barents Sea shall be likely to move out into the
Arctic Ocean, and it's unlikely that they will immediately travel to-
wards Alaska. There's a much greater potential danger for Alaska
from materials entering by the vast northward flowing rivers of
Russia. The East Siberian current which flows eastward along the
north Siberian Arctic coast transports materials and organisms
originating in the coastal fresh and marine waters of the Kara,
Laptev, and East Siberian Seas eastward. But we don't know
whether they are likely to reach the Chukchi Sea; maybe not.
That's a long distance to expect these waters to transport mate-
rials. But it's possible that pollution from the easternmost rivers
such as the Lena could make it to the Chukchi Sea. This needs to
be evaluated.

We are also concerned about the hazards in the Bering Sea, be-
cause the Bering Sea is the most productive fishing ground in the
world. I don't think anybody's going to argue about that. This
needs special consideration. The food production from walleye pol-
lock captured in the Bering Sea could provide a mechanism for
transferring pollutants released into the Siberian and Kamchatka
Peninsula waters to people worldwide by the commercial fishery,
and especially to Alaskan Natives via subsistence harvest. Pollock
are also very important food for sea birds and mammals. And of
course, sea birds and mammals are also very important foods for
coastal resident populations. And therefore this is another mecha-
nism for transferring radionuclides to the coastal people.

Now the Anadyr River, which enters western Bering Sea, enters
into an immensely productive area. This is possibly the most pro-
ductive region in the whole of the Arctic. This water that goes
through the Anadyr Gulf moves northward, mostly to the west of
St. Laurence Island, into the northern Bering Sea shelf, through
the Bering Strait on the west side, and into the Chukchi Sea and
onto the shelf.

Now look at it this way. Almost the entire Alaskan population
of walrus feeds in that area. Enormously productive. Very big pop-
ulations of organisms live in the bottom. These walrus are feeding
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on these bottom organisms. The bottom organisms accumulate any-
thing that's coming into that water, and therefore it's getting into
the walrus. This could be a key to why we're having a problem
with our walrus contamination right now. Obviously a very, very
important problem.

We can't be sure that the pollutants and their effects will be con-
fined to the Arctic even, because so many of the animals and birds
in the Arctic are migratory, especially the birds. They migrate long
distances into the northern temperate latitudes. So we clearly have
a global problem here in this whole pollution. Anything you put in
the sea, of course, is automatically a global problem because the
sea is one thing that touches all our lands, all our continents at
least. So, you're influencing an environment which embraces the
entire planet. And international cooperation is really the key to ad-
dressing the problems.

Now as several people on this panel have already mentioned, the
University has established very close relationships with a number
of circumpolar entities and has a tradition of working together with
these to address problems. For example, our major Bering Sea re-
search which was primarily two major products, Probes and Ishtar,
both of which really helped us understand the Bering Sea eco-
system more thoroughly than ever before, involved Russian people,
it involved Japanese, Danish, plus universities from all over the
United States. So we're used to operating in that mode very effec-
tively.

We've forged strong cooperative agreements with institutes of the
Russian Academy of Sciences in the Far East, particularly the Pa-
cific Oceanological Institute and the Marine Biological Institutes in
Vladivostok. We're already working together with them. We also
have a similar arrangement with the Marine Biological Institute of
the Kola Science Center in Murmansk. And so, we have forged
some relationships. We also, for several years, have been working
on another avenue to get some Bering Sea information, and that's
through the Environmental Bilateral, in which we've taken part in
cruises of the academic core lift periodically. Planning is now un-
derway through the U.S. Fish and Wildlife Service for the next
such cruise, also on the Russian side, of the State Committee for
Hydrometeorology, for the fourth such expedition scheduled for
1993, and our scientists are involved in the planning and will par-
ticipate in the cruise. So that could be part of the equation here
also.

Immediate action is imperative therefore to also look at our sys-
tems here, our marine ecosystems here. We have heard so much
about the concern already in the testimony. And so I don't think
we can ignore that while we're addressing the problem of the
sources and the distribution.

Carefully planned research is really the only sound approach to
evaluating the impact of pollutants which have been discharged
into the Arctic Ocean. But I want to make one final suggestion, and
that is let's not look at this as a way of showing that there's a seri-
ous problem. Let's use this-let's go on the assumption that our
fish are safe, but we've got to demonstrate this. Let's show that the
marine mammals don't have radioactive pollution so that people
can enjoy their traditional ways of using them. I don't think we
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have to look at this as a doomsday but I think we just have to have
the facts and not have any hysteria over the matter. Thank you.

Senator MuRKowsKi. I very much appreciate those remarks,
Vera. I think to highlight the positive aspects is much more prac-
tical than the negative aspects.

I don't know how it feels, Lee, to be the cleanup hitter, but Dr.
Lee Gorsuch, Director of the Institute for Economic and Social Re-
search, University of Alaska Anchorage, you've got it.

[The statement of Dr. Gorsuch follows:]
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A STATEMENT ON
THE HUMAN CONCERNS RELATED TO THE

IDENTIFICATION, EVALUATION, AND REMEDIATION
OF RADIOACTIVE AND HEAVY METAL CONTAMINATION

IN THE RUSSIAN ARCTIC

Presented to
The U.S. Senate Select Committee on Intelligence

by
Edward Lee Gorsuch, Dean
School of Public Affairs

University of Alaska Anchorage

Mr. Chairman and members of the U.S. Senate Select Committee on

Intelligence, my name is Edward Lee Gorsuch. I serve as the Dean of the

University of Alaska Anchorage's School of Public Affairs. In this capacity I

oversee the University's Environment and Natural Resources Institute, and for the

past sixteen years I have also directed the Institute of Social and Economic

Research. I appreciate the opportunity to express my views on the importance of

investigating the locations and extent of potential radioactive contamination in

the Russian Arctic. My colleagues have spoken to the immediate task of preparing

an inventory and assessment of radioactive materials and of projecting how these

materials have been or may be transported far beyond the initial sources of

dispersal.

My comments relate to four human concerns, all of which should be addressed

in the scope of the study:

* First, how has or may the health of Arctic people be harmed by

exposure to or consumption of contaminated materials, food, and

water?

* Second, how may their socio-cultural and economic well-being be

affected?

* Third, following risk assessments, what are the relative costs and
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benefits of alternative mitigation strategies?

0 And, fourth, how will the study, its identified potential risks and

mitigation alternatives, be communicated to Arctic residents, and

how will their concerns and views be solicited and considered?

While radiochemists and marine scientists are investigating, tracing, and

projecting how radioactive materials may be transported and enter the food web,

biomedical researchers, epidemiologists, economists and social scientists should

be conducting complementary investigations, locating human populations living in

proximity to these pathways, and documenting where Arctic people gather, harvest,

process, and share or distribute food and water. These important social,

economic, and cultural patterns will vary significantly by size and cultural

composition of each community.

Enormous economic, as well as ecological and cultural values, would be at

risk should radioactive materials be transported into the Bering Sea. The study

called for and the monitoring and mitigation which will follow will help protect

this invaluable ecosystem where literally billions of dollars of fish product are

harvested annually, representing almost ten percent of the entire world's fish

supply. Economic models of the Bering Sea fisheries would need to be built to

estimate and distribute these potentially catastrophic losses among the tens of

thousands of fishermen, processors, boat owners, wholesalers, retailers, and the

hundreds of thousands of consumers, all of whom directly benefit from the Bering

Sea's bounty.
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UAA researchers have over 30 years of experience in social, economic and

environmental assessment work in the Circumpolar North, conducting large random

surveys, geographically mapping resident fishing, hunting, and food gathering

activities of culturally diverse groups; projecting population, employment, and

income changes associated with natural disasters or potential large scale

resource development projects; assessing the relative benefits and costs of

alternative mitigation strategies; and organizing effective public participation

in the conduct of sensitive research.

The University hosts the headquarters of the International Union of

Circumpolar Health which networks biomedical and epidemiological researchers

throughout the circumpolar region. The Institute of Social and Economic Research

has active cooperative research agreements with its counterpart institutes

throughout the Russian North. Academician Alexander Granberg, the Chairman of

the RAS's Arctic Research Commission has, for the past two years, held a

distinguished visiting professorship with the University. Similar cooperative

agreements with biomedical and health professional organizations of Russia's Far

North and the University of Alaska have been active for many years.

I would like to make two concluding remarks regarding the proposed study.

First, Speaking from a public policy perspective, the study should be designed

within the context of what can and should be done. Simply assessing the problem

is not adequate. Remediation, decontamination, and other mitigation alternatives

should be integral components of the study, and each alternative associated with

the varying degrees of risk should be assessed for its relative costs and
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benefits.

Second, in my view we should not limit the scope of concern to threats to

ourselves. Russians are Alaska's close neighbors and increasingly our friends.

They need our help and we should extend it not only in our self interest but in

the interests of humanity. Both the problems (and potential) of dispersed

radioactive materials and premeanageunt (or prevention) of them are the

responsibilities of the Russian Federation and its relevant-institutions. The

proposed study should be conceived of as an opportunity to strengthen the

capabilities of the Russian host institutions and organized accordingly.

Mr. Chairman, I commend you and the Select Committee for your farsighted

leadership in calling for immediate investigations into the potential radioactive

risks to the Arctic and to its people. Thank you again for the opportunity to

briefly share my views.
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STATEMENT OF DR. LEE GORSUCH, DIRECTOR, INSTITUTE
FOR ECONOMIC AND SOCIAL RESEARCH, UNIVERSITY OF
ALASKA ANCHORAGE
Dr. GORSUCH. Thank you, Mr. Chairman. Like my colleague Vera

during the University's retrenchment in the spirit of economy, I
serve as both the Dean of the School of Public Affairs of the Uni-
versity of Alaska Anchorage as well as the Director of the Institute
of Social and Economic Research. And in that capacity, I also over-
see the Environment and Natural Resources Institute of the Uni-
versity. And I've been directing the institute for the past 17 years.

I'm going to focus my views really in adjunct to those of my col-
leagues who are investigating the locations and extent of potential
radioactive contamination in the Russian Arctic. They've already
spoken to the immediate tasks at hand, which really are a priority,
and that is preparing this inventory and assessing radioactive ma-
terials and projecting how these materials may or may not have
been transported far beyond their initial sources of dispersal. My
task is really to try to wrap up some of the concerns that were ex-
pressed in the earlier panels, and these really address the human
concerns. And I've listed essentially four of them. I think each of
these can, in fact, be incorporated within a reasonable scope of
study, consistent with the priorities that have been suggested.

The first is this issue of the health of Arctic people and how they
may be harmed by the exposure to or consumption of contaminated
materials, be it in food, water or air. Secondly, it's easy to incor-
porate within the design the sociocultural and economic well-being
that may be affected. As you well know, Senator, there are over
150 nationalities in the Soviet north, some of which are quite small
and precarious, and just as we're concerned about biological diver-
sity, we're also very much concerned about the cultural diversity.
Documenting their proximities to any potential sources of contami-
nation is a very straightforward but an important task. Similarly,
the economic tolls that might be associated with contamination are
enormous. Simply looking at the news accounts recently on the pro-
jected costs for the Hanford cleanup estimated in excess of $60 bil-
lion, simply begins to suggest the enormous amount of diversion of
the funds from sources of support for education, food, clothing, em-
ployment illustrates this in our own country.

And third, following the assessments of risk and the identifica-
tion of alternative mitigations, which I think is our principal focus
and our ultimate objectives, we really need to assess the relative
costs and benefits of each of these alternative mitigations to ensure
that we're doing the most that we can with the resources that are
available.

And finally, as the earlier panel just emphasized, I think quite
personally, the study should in the process of identifying its poten-
tial risk and mitigation strategies communicate these to the resi-
dents of the Arctic and ensure that the process of the study itself
addresses not only the findings but the concerns of the citizens of
the Arctic as well. While radiochemists and marine scientists are
investigating, tracing and projecting how radioactive materials may
be transported and enter the food web, biomedical researchers, epi-
demiologists, economics and social scientists should be conducting
complimentary investigations, locating human populations living in
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proximity to those pathways, documenting where Arctic people
gather, harvest, process and share or distribute food and water.
These important social, economic and cultural patterns will vary
significantly by size and cultural composition of each community.

As Dr. Alexander indicated, the U.S. interest in part lies in some
of the enormous economic as well as ecological and cultural values
which would be at risk should radioactive materials be transported
into the Bering Sea. The study called for and the monitoring and
mitigation which will likely follow will help protect this invaluable
ecosystem. There, in the Bering Sea, literaly billions of dollars of
fish product are harvest annually, representing a significant por-
tion of the entire world's fresh fish supply. Economic models of the
Bering Sea fisheries would need to be built to estimate and distrib-
ute these potentially catastrophic losses should in the conclusions
of the study this be suggested as warranted. Literally tens of thou-
sands of fishermen, processors, boat owners, wholesalers and retail-
ers, and hundreds of thousands of consumers throughout the world,
all of whom would be impacted potentially should the Bering Sea's
bounty be adversely affected.

As my colleagues indicated, University of Alaska Anchorage re-
searchers have over 30 years of experience in social, economic and
environmental assessment work in the circumpolar north, conduct-
ing large random surveys, geographically mapping resident fishing,
hunting and food gathering activities of culturally diverse groups,
projecting population employment and income changes associated
with natural disasters or potential large scale development
projects, and assessing the relative benefits and costs of alternative
mitigation strategies, not to mention organizing an effective public
participation in e conduct of sensitive researc.

As was noted by the health panel, the University hosts the head-
quarters of the International Union for Circumpolar Health which
networks biomedical and epidemiological researchers throughout
the circumpolar region. The Institute of Social and Economic Re-
search has active, cooperative research agreements, as many of my
other colleagues do, with its counterpart institutes in the Russian
North. Academician Alexander Granberg serves as the chairman of
the Russian Academy of Science's Arctic Research Commission fo-
cused on the Arctic. Dr. Gramberg has been serving as a distin-
guished visiting professor with the University for the past two
years and will be coming to Alaska this September.

Similarly cooperative agreements with biomedical and health
professional organizations of Russia's Far North and the University
of Alaska have been active for several years, as Professor Ebbeson
had indicated in his testimony.

In my closing remarks I'd like to offer two comments on the con-
duct of the study. First, speaking from a public perspective, the
study should be designed within the context of what can and
should be done. As Bill Shipp said, simply assessing the problem
is not adequate. A focus should be on the remediation, decon-
tamination and other mitigation alternatives as well as the overall
goal of prevention of any large-scale future releases.

Similarly in the approach towards the finalization of rec-
ommendation, these alternatives for remediation all warrant care-
ful scrutiny of their relative costs and benefits.
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And finally, in my view, Mr. Chairman, I don't think we should
limit our scope to the threats to ourselves. Russians are Alaska's
close neighbors and increasingly are our personal friends. They
need our help and we should extend it, not only in our self interest
but in the interest of humanity. Thank you for the opportunity to
share by views, Mr. Chairman.

Senator MuRKowsKI. Thank you very much, Dr. Lee Gorsuch.
I think you've heard it all, ladies and gentlemen. I think we'd

agree that we've learned an awful lot today. I think we also. agree
that our own government is going to have to make Arctic pollution
a priority, and I'll certainly make every effort to share with my
friends in the Senate the necessity of this. I intend to use this testi-
mony over an extended period of time for floor speeches on the floor
of the United States Senate to highlight the testimony given today
by the witnesses in order again to bring more public awareness to
the realities that have been discussed here.

We've talked about a good deal of specific information but I think
we all are aware that we need to know much, much more. That's
been brought out time and time again. I think particularly about
the health impacts of disposal of radioactive material and the im-
plications on the plant life and the fauna and so forth. I think we'd
agree that in the general area of information, that is probably one
of the areas where we are clearly deficient. It's probably the most
difficult to get the documentation on as well. I think we're all in
agreement that we must work with the international community
and finally take action to marry science, and we're talking about
good science, with international organizations that can propose spe-
cific programs. I'm certainly very proud of the talent that has been
evident here in the testimony given by the experts. I think we've
also had an opportunity to show the world, as well as the national
scientific community, the capability of our own Alaska scientists
who are in residence here. We're very proud of them. And our pub-
lic officials and our Native leaders as well. I think it's fair to say
that we can all make a difference.

And with regard to that, I would like to reiterate a remark that
was referred to by Secretary Bohlen in his statement relative to the
letter that was delivered to me last night from the Russian Ambas-
sador Lukin. And I'll just read the last paragraph because I think
it reflects the true extension of friendship and willingness for co-
operation. And it reads in this regard,

Russia would be extremely interested in cooperation
with the United States in the field of monitoring of envi-
ronmental items in the Arctic on a bilateral basis as well
as in the framework of multi-international cooperation of
Arctic states and particular to the program of Arctic mon-
itoring and assessment. In our view, these hearings will be
a first step in putting on track a large practical bilateral
cooperation in this important field. I take this opportunity
to wish you a successful and fruitful work. With my re-
spects, Vladimir Lukin, Ambassador of Russia in the Unit-
ed States.

So there we have, I think, the official position of the government
of Russia. I think that there was one mention of a reference with
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the United States Navy. And while they are lacking in presence
here, I can assure you that we have had numerous discussions in
the Intelligence Community with regard to the appropriate role of
the Navy. And they, as usual, are more than up to the task.

I think it's appropriate to thank a number of people who have
worked very, very hard on this, certainly the cooperation of the
President of the University of Alaska, Dr. Komisar; Vice President
Proenza; Chancellor Wadlow; and the University group that
worked in putting this on. You know, it hasn't been easy. This isn't
the first conference. This was just an extension of another three
day conference. And they did a great job with the hearing. We want
to thank our reporter as well. And there are many unnamed people
who played a role in this, including those of you who sat through
it, and we're most appreciative. I think we would all agree that it's
been mutually beneficial. A great deal of thanks goes to the staff,
on my left John Moseman, who is Staff Director for the Minority,
and a long-time associate of mine, my former Chief of Staff. And
David Garman on my right who has worked so diligently, he
couldn't even go on a picnic down the Tanana River last night, he
stayed and worked. So, I want to thank you both and the others
that are responsible.

And again, I would remind you that we will have, if you'll give
us your names, a copy of the record mailed to you, I'm told, within
eight weeks but we'll try and do better with a summary. And I
think that we can all agree that the process that was unveiled here
in generating this concern to the appropriate levels of the scientific
community as well as the citizens of our state who are most af-
fected. I'm often reminded of the reality that if we had four or five
other states that had Arctic in them, why we would be much fur-
ther along. But unfortunately, Alaska is the only one. But I think
as we look at the statements and testimony given today, we find
that our Intelligence Community is now working in the area of en-
vironmental intelligence. Our State Department has indicated that
they are going to initiate an Arctic advisory committee. Those are
significant advancements and I think they were made possible pri-
marily by the awareness and participation of all of you here today,
both you in the audience and you who were part of the group testi-
fying. I want to thank you because I think we've all made a mean-
ingful contribution to a process where there's still a lot of hard
work but I think we're up to the tasks ahead. So with that, and
on behalf of the Chairman, Senator Boren, thank you for being
here. And we would conclude this field hearing of the Senate Select
Intelligence Committee and advise you that the record will remain
open for testimony for the next two weeks. Thank you very much.

The Committee is adjourned.
[Thereupon, at 5:03 o'clock p.m., the hearing was adjourned.]
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From the Authors
Recently, the world public has been vigorously discussing the problem of the former USSR's

disposal of radioactive waste (RW) in the seas adjacent.to the territory of the Russian Federation.
This debate has drawn upon reports based on rumors and unverified information, which substan-
tially distorts the actual picture and creates a pretext for various forms of speculation.

In October 1992, in order to obtain objective information and subsequently ensure Russia's
compliance with obligations under international treaties which it signed as successor to the Soviet
Union, the President of the Russian Federation formed a Governmental Commission on Matters
Related to Radioactive Waste Disposal at Sea (hereafter the Commission). The Commission in-
cluded representatives of the Russian Ministry of Nature, the Russian Ministry of Defense, the
Russian Ministry of Foreign Affairs, the Russian Ministry of Public Health, the Russian Ministry
of Atomic Energy, the Russian State Committee for the Supervision of Nuclear and Radiation
Safety, the Russian State Committee for Sanitary and Epidemiological Supervision, other
ministries and agencies, and representatives of administrations of northern and far eastern areas of
Russia (cf. p. 55). The Commission formed a working group and an expert group (cf. p. 56). The
working group was subdivided into subgroups: data collection, radiology, international law, and
archives. Members of the working group made trips to deployment locations of ships and vessels
of the Russian Navy and Russian Ministry of Transportation. In response to Commission
inquiries, central agencies of federal executive power and the administrations of Primorsky
Territory, Arkhangelsk, Kamchatka and Murmansk Provinces furnished a large volume of factual
material.

All these data formed the basis for the Commission's report, submitted to the President of the
Russian Federation in February 1993, on the results of the work performed.

When the text of the Commission's report was processed into a White Paper, it was edited
for publication; moreover, minor cuts of a non-substantive nature were made, the Commission's
suggestions to the President and the Government of the Russian Federation concerning plans for
specific measures to establish monitoring and processing of liquid and solid RW were deleted, and
some comments separate from the text were also added.

In the future, some data presented below on calculations of the amount of radioactive con-
tamination of seas must be organized, since the level of radioactivity of submerged reactors was
not determined precisely at the time and the Commission was forced to rely on expert estimates.

In our opinion, the data provided fltfly and objectively reflect the situation with RW disposal
in the seas adjacent to the territory of the Russian Federation.

3
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PREFACE

The main aim of RW disposal2 at sea has been to isolate these hazardous wastes from man's
habitat for a sufficient period for physical decay of radionuclides.

The disposal of liquid and solid RW has been performed by many countries with nuclear
fleets and nuclear industries.

The accumulation of RW dumped at sea and accidents on nuclear-powered ships and nuclear
submarines (NS's) is causing growing concern in the world community, and serious claims are
being addressed to the former USSR, and now to Russia.

It should be noted that the first press reports on the former Soviet Union's practice of
dumping RW in northern seas appeared in publications by activists in the ecological movement
Toward a New Earth. A. A. Zolotkov, an engineer in the radiation safety service of the Murmansk
Maritime Shipping Line, played a leading role here. Because no official confirmations or denials
were made, the international organization Greenpeace held a briefing on the subject in Moscow in
September 1991 and prepared material, for presentation to the 15th Consultative Meeting of
members of the London Convention (November 1992), on the need to correct the IAEA list on
RW dumped at sea to account for available unofficial reports. The material included maps of dis-
posal sites and fragmentary, sometimes erroneous data on cases of RW disposal in northern seas
by the former USSR.

This White Paper consists of four sections that examine international aspects of the problem
of RW disposal at sea, present and analyze factual data, examine radioecological conditions and
formulate conclusions.

The Appendix presents all data obtained by the Commission on RW disposal in northern and
far eastern seas.

The White Paper does not contain data on the characteristics, time or sites of underwater, sur-
face, or above-water nuclear explosions in the waters of the Kara and Barents Seas. It is known, for
example, that explosions were produced in Chemaya Bay in connection with a study of the possible
destruction of enemy warships in closed harbors. A small number of nuclear explosions was evidently
produced slightly above the surface of the Barents Sea northwest of Matochkin Shar Strait There is
eyewitness testimony to the production of underground nuclear explosions, In all these cases, some
fraction of radioactive materials must have entered the sea. Knowing the characteristics of the nuclear
explosions, we can calculate the amount of activity and the spectrum of radionuclides that entered the
sea.

Another possible source of radioactive contamination not considered by the Commission is ra-
dionuclides formed from nuclear explosions on Novaya Zemlya archipelago. Recent data (I. Scorv, J.
K. Slogan, 1992) show that at a test site near the town of Severny, 5 of 28 detonations produced cra-

2
-tn accordance with established practice in the White Paper, radioactive waste is understood to mean both liquid

radioactive waste (circulating water from ship nuclear reactors, flushing and deactivation water, and domestic
sewage from special lines), and solid waste (reactors with reactor fiuel in place and reactor components with in-
duced radioactivity, wastes produced when ships and vessels were repaired or damaged, nuclear warheads that
have been lost or have accidentally fallen into the sea, and other radioactive objects).
According to the customary classification, radioactive wastes are divided into

low-level less than 100 kBq/l (26 ILCI);
intermediate-level more than 100 kBqll (26 pCit)
high-level more than 15 GBq/l (0.4 CO/A) -P. Rubtsov

6
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tens in the Earth's surface. 'he formation of such craters indicates the destruction of the entire perma-
frost layer under the explosion site and the formation of a so-called chimney over the explosion cavity.
Leakage of a significant amount of radionuclides through such structures is inevitable, and some por-
tion (possibly a substantial one) of the released radioactivity could have entered the sea. In principle,
the entry of radioactivity from underground explosions into the sea through soil and ground water can-
not be ruled out. As yet, even an approxsnate estimate of the amount of radioactive contamination that
could have entered the ecosystems of the Barents and Kara Seas has not been made. -A. Yablokov.
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SECTION 1. INTERNATIONAL ASPECTS OF THE PROBLEM OF
RADIoAcTivE WASTE DISPOSAL AT SEA

An objective assessment of the status of the problem of RW disposal in the seas adjacent to
the coast of the Russian Federation requires an examination of its international legal aspects, an
analysis of the factual data on practices followed by other nations in disposing of RW at sea, and
consideration of the position of various nations with respect to the problem.

1.1. Iternsational Law Governing Procedures for Handling Radioactive Waate
In international law, matters of RW disposal at sea are governed primarily by the Convention

on Prevention of Pollution of the Sea by Discharges of Wastes and Other Materials, which was
signed in London in 1972 and took effect August 30, 1975 (January 1976 for the former USSR).
The Convention's applicability extends to all marine spaces except internal salt waters [2].

According to the London Convention, signatories assumed the obligations of taking all pos-
sible steps to prevent pollution of the sea by discharges of wastes and other materials that could
present a danger to human health or damage living resources and life in the sea (Art. 1). The
dumping of high-level RW is prohibited (Art. IV). The disposal of low- and intermediate-level
RW is allowed by special permission with notice to the Secretariat of the International Primorsky
Organization, provided an observer from a competent international organization is present aboard
the ship performing the disposal operations and three main IAEA requirements (3] are observed:

* the location of the disposal sites is beyond the limits of the continental shelf, internal
and marginal seas;

* depths in the disposal area are at least 4,000 meters;
* the latitude is between 50° N and 500 S.
As Fig. I shows, the Russian Federation has water areas that meet these requirements only in

its far eastern seas.
. The provisions of the London Convention (Art. 7) do not apply to ships and planes enjoying
sovereign immunity (that is, belonging to a state), but reports required by the LAEA on dumpings
must cover all RW discharges regardless of the departmental subordination of the originating
source.

Since the London Convention took effect, IS consultative conferences of representatives of
the signatories have been held.

In 198j, the 7th Consultative Conference of Representatives adopted resolution LDC. 14[71
[4], urging parties to refrain from disposal of all forms of RW at sea. Two years later, Resolution
LDC.21(9] was adopted in a roll-call vote (4], favoring a voluntary moratorium on the disposal of
all forms of RW at sea until the completion of an assessment of all aspects of their impact on hu-
man health, the marine environment and life in the sea. The USSR abstained in the voting on this
resolution.3

3-Tie USSR's offical Posion, a annced by the Somit deegation to the 9th Conutaihve Conlene of Sig-
nates to the London Convention n 195 151 in a discussin af the meiatinum question wm esentialiy di5t the
VSSR had n damped wa not dumping and did nt plan t damp radoactive waste in the a for puepoaw of
disosal and theoe a 'zero repeIt'wa seat to the IMO Soeriat. This position me confimed In 1989 wh
the JAEAs rerlar qoestienzaire wu ampleted (61.
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Figure L. Map of the Location of Water Areas of
the World's Oceans Complying with 1AEA
Requirements for Disposal of Low- and
Intermediate-Level Radioactive Wastes (between
50' N and 50' S. outside the continental shaf at

_lZ33gg57//M least 200 miles from shore, deeper than 4,000 ;
meters). In the v aters adjacent to Russian territory, ZB

///:l ~~~such water areas exist only in the northwestern Bai

The 14th Consultative Conference (1991) demanded that the USSR furnish information on
past dumpings.

In the course of the 15th Consultative Conference (1992), this demand was made in a
stronger form, and augmented with a recommendation that Russia furmish information on RW
disposal to the IAEA and the IMO Secretariat for inclusion in official international documents and
use to complete the work of IGPRAD.

.The UN Conference on Environment and Development in Rio de Janeiro (June 1992), with
Russia participating, unanimously adopted the main program document, Agenda for the 21st
Century, which proposed a transition from the "voluntary moratorium on the disposal of low-level
radioactive waste at sea currently in effect" to a ban on the practice, taking account of the
"preliminary approach for purposes of adopting a valid and timely solution to this problem" (Para.
22.5c). It also proposed not to encourage or permit storage or disposal of RW "near the marine
environment" without a preliminary assessment of the acceptability of the risk arising from the
practice (Para. 22.5c).

Among regional multilateral agreements related to the problems of RW disposal at sea, we
must note the Convention on the Protection of the Marine Environment of the Baltic Sea Region
(Helsinki, 1992) [7], which requires parties to prevent and reduce pollution of this maritime re-

9
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gion by hazardous substances, including RW.
The Convention on the Protection of the Marine Environment of the Northeastern Atlantic

(Paris, 1992) [8], signed by Belgium, Great Britain, Germany, Denmark, Iceland, Ireland, Spain,
the Netherlands, Norway, Portugal, and Sweden, imposes a ban on the dumping of RW in the sea
(Art. 3, Para. 3a, Appendix II). However, Para. 3b of the same Appendix contains a stipulation
granting Great Britain and France the opportunity to reduce RW dumping in the sea throgh
2018.4

The Convention on the Protection of the Black Sea from Pollution (Bucharest, 1992) [9],
signed by all Black Sea nations, including the Russian Federation, unconditionally bans the dispo-
sal of RW in the basin (Art. X and the special Protocol on the Protection of the Black Sea from
Pollution Caused by the Disposal of Radioactive Waste in the Sea).

1.2. Current Practice in Radioactive Waste Disposal at Sea
by Countries Using Nuclear Power Technologies

The major areas of disposal of solid radioactive waste (SRW) in the world's oceans are
shown in Fig. 2. The first disposal of RW at sea was carried out in 1946 by the U.S. in the north-
eastern Pacific Ocean at a distance of about 80 km from the California coast.

The dumping of low-level SRW at sea began practically simultaneously with the wide
development of nuclear power and industry. Dumpings were initiated by Great Britain in 1949,
Japan in 1955, the Netherlands in 1965, and so on. By 1983, 1 countries (Table I) were practicing
the dumping of SRW in the open sea. The last officially recorded disposal of RW at sea (not
counting dumpings by the USSR and Russia-see Section 3) was in 1982, in an area of the
Atlantic 550 km from the boundary of the European continental shelf.

Table 1. Characteristics of Radioactive Wastes Dumped in the World's Oceans
by Various Countries (omitting data for the USSR and Russia) [10]

Country Amt. Dumped (Trq) I Percentage of Total Years
Atlantic Ocean

Belgium 2120 4.63 1960-1982
Great Britain 35077 76.55 1949-1982
Germany 0.20 0.0004 1967?
Italy 0.19 0.0004 ?
Netherlands 336.1 0.73 1967-1982
United States 2942 6.42 1949-1967
France 353.4 0.77 1967-1969
Switzerland 4419 9.64 1969-1982
Sweden 3.23 0.01 1963
Total 45252.5 98.76

-Neglecting waste water from nuclear fuel processing plants, lost nuclear warheads, and other sourc of ioniz-
ing radiation, sunken nuclear submaines, and zadionutidos that have entered the ocean as a resut of undeswater
ndear explosions

4{-i the Rusan Federation signs this Convention. our obligations would concern part of the Barnts Sea and aiu
of the White Sea

10
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Table I (continued)

Country Amt. Dumped (TBq) I Percentage ofTotall Years
Pacific Ocean

Korea not determined ?
New Zealand 1.04 0.02 ?
United States 554.2 1.21 1946-1970
Japan 15.44 0.03 1955-1969
Total 570.7 1.24

.~~~~~~~~~~~~~~~~~~~~~~~~~~~

Figure 2. Location of Areas Used by Foreign Countries for Radioactive Waste Disposal at Sea [11.

According to LAEA data (10], dumpings of SRW in the world's oceans (neglecting the USSR
and Russia) are characterized by the following data:'

Pacific Ocean
northeastern part
western part

0.55 PBq (14.9 kCi)
0.02 PBq (0.5 kCi)

5
-Neglecting lost nuclear warheads and other sources of ionizing radiation, sunken nuclear submarines and a-
dionuclides that have entered the oman as a resut of underwater nuclear explosions.
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Atlantic Ocean
northwestern part 2.94 PBq (79.4 kCi)
northeastern pan 42.3 PBq (1143.0 kCi)

Thus, for the period from 1946 to 1982, according to LAEA data, RW with a total activity of
about 46 PBq (1.24 MCi) has been dumped the world's oceans (not counting dumpings by the
USSR and Russia, which have not been reported either to the IAEA or to other international or-
ganizations to this day, and neglecting the sea dumping of liquid radioactive waste [LRW] from
nuclear fuel processing plants; cf. Fig. 2).

1.2.1. Data on Radioactive Waste Disposal at Sea by Selected Countries
Belgium. Between 1960 and 1982, Belgium (along with Great Britain) dumped low-level RW

in the North Atlantic, Bay of Biscay and English Channel. There were a total of 15 dumpings at
six sites. The 55,324 containers (weighing a total of 23,100 tonnes) contained a total of 2.12 PBq
(57.24 kCi).

Great Britain, which has dumped three-quarters of all RW at sea, conducted 34 dumpings of
SRW between 1949 and 1982 at 15 sites in the North Atlantic, English Channel, and Bay of Bis-
cay and off the Canary Islands. The weight of the containers (their number has not been officially
reported) was 75,052 tonnes, and they contained a total activity of 35.1 PBq (949 kCi).

It should be added that Great Britain has widely practiced the disposal of LRW from enter-
prises in the nuclear industry by discharge through pipelines into the Irish Sea. Fig. 3 shows total
annual discharges for 137Cs and tritium between 1970 and 1988 from one nuclear fuel processing
plant.

The scale of the dumpings was so great (on the order of I MCi) that their effect could be
traced to the Barents and Kara Seas.

Germany conducted one RW disposal operation in 1967 in the North Atlantic. It dumped 480
containers weighing 185 tonnes with a total activity of 203 GBq (0.0055 kCi) at a minimum depth
of 2,500 meters.

Korea performed dumpings between 1968 and 1972 at one site in the Sea of Japan. In all,
115 containers with a combined weight of45 tonnes were dumped. No official data on activity are
available.

Italy performed one RW dumping operation at one site in the North Atlantic at a depth of
about 4,000 meters in 1969. It dumped 100 containers weighing 44.7 tonnes with a total activity
of 185 GBq (0.005 kCi).

The Netherlands carried out 14 dumpings between 1967 and 1982 at four sites in the North
Atlantic at a depth of 3,200-5,200 meters. The dumpings were made in 28,428 containers
(weighing 19,162 tonnes) with a total activity of 336,000 GBq (9.08 kCi).

New Zealand performed 11 dumpings between 1954 and 1976 at four sites in southern Cook
Nlet. Thirty-nine RW containers with a total activity of 1,040 GBq (0.028 kCi) were dumped.

France has performed two RW dumpings at sea (in 1967 and 1969) at two disposal sites in
the Atlantic Ocean at depths of 4,000-5,300 meters. It sank 46,396 containers of RW (total
weight 14,299 tonnes) with a total activity of 353,000 GBq (9.54 kCi). In 1979, discharges from
French nuclear enterprises into the English Channel amounted to 920 GBq of plutonium [11].

Switzerland performed 12 RW dumpings between 1969 and 1982 at three sites in the North
Atlantic at depths of 3,600 to 4,700 meters. It dumped 7,420 containers weighing 5,321 tonnes
with a total activity of 4.42 PBq (119 kCi).

12
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Figure 3. Total Activity of Liquid Radioactive Waste (
137

Cs and tritium) Dumped in the Irish Sea from the
Sellafield plant (Great Britain), by Year [I l].

Sweden performed one RW dumping in 1969 at a single site in the North Atlantic at a depth
of 4,000 meters. It dumped 2,895 containers weighing 1,080 tonnes with a total activity of 3,240
GBq (0.09 kCi).

The US. dumped 34,282 containers (weight not specified) with a total activity of 2.94 PBq
(79.4 kCi) (some ofthem at a minimum depth as low as 11 meters!) between 1949 and 1967 at 11
sites in the Atlantic (the number of operations has not been reported).

Between 1946 and 1970, the U.S. performed dumpings (number of operations not specified)
of 560,261 containers (weight not specified) with a total activity of 554,000 GBq (15.0 pCi) at 18
sites in the Pacific Ocean at a minimum depth of 896 meters.

According to some data [12], RW dumpings by the U.S. in the northeastern Atlantic exceed
the amounts specified in official reports. In at least one case in 1957, the U.S. Navy sank radioac-
tive materials in the open sea.

In 1960 alone, the total activity of wastes dumped by the U.S. along the California coast was
about I PBq (27 kCi). Almost as much was dumped in the waters of the Atlantic Ocean [15].

During the era of the nuclear submarine fleet (i.e., since the mid-50s), the U.S. Navy has lost
two NS's: the Thresher in April 1969, and the Scorpion in May 1968. Both submarines sank after
accidents in areas of heavy maritime shipping and active fishing. Besides its reactor, the Scorpion
carried two Astor nuclear torpedoes, according to expert opinions [14]. About 270 kCi (10 PBq)
of fission products was deposited at the site of the Thresher's sinking on the bottom of the Atlan-
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tic Ocean [12].
Earlier, in 1959, the U.S. Navy sank the compartment of the nuclear submarine Sea Wolf's

reactor, which had performed unsatisfactorily, 120 miles from the U.S. Atlantic coast.
The foreign press has reported that nuclear warheads (NWH's) have been lost at sea aboard

an A-4 Skyhawk attack plane that fell off an aircraft carrier into the Pacific Ocean in December
1965, as well as those installed on two Thor missiles during unsuccessful launches from Johnston
Atoll in 1962. In March 1956, the U.S. Air Force lost a bomber over the Mediterranean Sea
carrying radioactive components for nuclear weapons, and in January 1966,. a U.S. plane lost 4
hydrogen bombs, which fell into the Mediterranean near Palomares, Spain [14].

An incident with a U.S. NS in February 1980 off the coast of Scotland resulted in a discharge
of radioactive materials from a reactor cooling system [14].

Since 1977, the U.S. Environmental Protection Agency has performed radiological studies at
RW disposal sites in the northwestern Atlantic and in the Pacific [ 15].

In a number of cases, high levels of cesium and plutonium have been found in the immediate
neighborhood of dumped containers [13].

Japan dumped RW in the Pacific near its coast between 1956 and 1969. It performed 12
dumping operations at six sites. It dumped 3,031 containers (weight not specified), with a volume
of 606,200 m3, containing a total of 15,400 GBq (0.416 kCi) of activity.

Analysis of all available information shows that official data furnished by 12 countries to the
IAEA [10] do not give a complete picture of RW dumpings at sea, especially after 1989. There is
little information on radionuclides that have entered the marine environment due to accidents and
disasters.

1.3. Positions of Various Nations on Matters of Radioactive Waste Disposal at Sea

The problem of RW disposal in the world's oceans is being actively debated in the U.S. In
1992, the U.S. Senate Intelligence Committee conducted public hearings on the matter, during
which the possibility of activating international cooperation in the interests of reducing possible
dangerous consequences of such dumpings was discussed [16].

Most nations favor a ban on the disposal of all forms of RW at sea, considering the growing
concern in the world and in certain countries over contamination of the marine environment by
RW. This was the aim of a Danish initiative calling for a total ban on RW disposal at sea, and of
the idea, first advanced in 1983 within the framework of the London Convention, of a moratorium
on RW dumping at sea [4]. A resolution adopted at the time urged a refrain from disposal of all
forms and types of RW at sea until IGPRAD completes its work. As a result, the moratorium was
extended until the 16th Consultative Conference of signatories of the London Convention, which
is to be held in November 1993, with the understanding that by then IGPRAD will have comple-
ted its assessment and offered recommendations for disposal of intermediate- and low-level RW at
sea (th+jSSR abstained from the vote on the moratorium resolution in 1985, and Russia has not
expressed a position on the matter).

The U.S., France, Great Britain, and Japan take a special position on matters of RW disposal
at sea: they do not reject the idea of a moratorium per se, but insist on a transition period, during
which all questions of the handling, recycling, storage and land disposal of RW could be resolved.

In answering the IAEA 1989 questionnaire, Belgium, Great Britain and Nauru have not given
a clear response on whether they plan to dispose of RW at sea in the future. Germany, Greece,
Italy, Canada, China, Mexico, Nauru, the Netherlands, the USSR, the U.S., and Finland stated at
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the time that they considered RW disposal at sea still an open question. Canada reserved the right
to sea disposal of RW produced in the decontamination of contaminated soils, as did France for
tritium [10].

China has taken a more and more active position on these matters recently.
The UN Conference on Environment and Development endorsed an initiative by Denmark,

Iceland and Norway in favor of adopting a recommendation prohibiting RW disposal at sea. The
recommendation [ 17], adopted by a consensus of some 150 nations (including Russia), will be re-
flected more and more strongly in the positions of many nations.

1.4. Condusion
RW dumping at sea is strictly regulated by international law, primarily the 1972 Convention

on Prevention of Pollution of the Sea by Discharges of Wastes and Other Materials (the London
Convention), as well as special IAEA regulations and standards.

According to official IAEA data, the current practice of RW disposal and location in coun-
tries that use nuclear technologies meets international legal requirements in most cases (although,
according to unofficial data, some countries are violating them).

In 1992, the UN Conference on Environment and Development in Rio de Janeiro favored
ending the practice of RW disposal at sea. The same year, the Conventions on the Protection of
the Marine Environment of the Baltic Sea Region and on the Protection of the Black Sea from
Pollution were signed (with Russia signing), as was the Convention on the Protection of the Ma-
rine Environment of the Northeastern Atlantic (which the Russian Federation has not yet signed).
The latter (Paris) Convention grants Great Britain and France the opportunity for staged reduc-
tion of RW discharges into the sea through 2018, that is, it offers a solution that meets Russia's
interests and capabilities.
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SECTION 2. RADIOACTIVE WASTE DISPOSAL IN SEAS ADJACENT TO
THE TERRITORY OF THE RUSSIAN FEDERATION

The nuclear arms race and the development of nuclear power have raised the problem of
handling large quantities of RW, whose solution has never received special attention. This has
caused significant contamination of the territories of nuclear power enterprises and the environ-
ment.

The USSR's creation of a nuclear-powered icebreaker fleet and deployment of a fleet of NS's
have forced it to find disposal sites for the RW produced.

In the atmosphere of the cold war, this problem was not given priority, and the simplest solu-
tion was to dispose of RW directly in the sea, which was practiced widely by most countries with
developed nuclear industries.

After the London Convention took effect, the USSR took a series of steps aimed at comply-
ing with international standards and the obligations it had assumed in this area. In 1979, the
Council of Ministers adopted Resolution 222, Measures to Ensure Performance of the Soviet
Side 's Obligations Followingfrom the 1972 Convention on the Prevention of Pollution of the
Sea by Discharges of Wastes and Other Materials.

RW discharges from facilities of the Murmansk Marine Shipping Line were gradually reduced
and then completely halted. However, steps to halt RW discharges from Naval facilities were not
taken. The reasons were the inefficient system of handling RW in the country as a whole, the
Navy's lack of RW processing equipment, the insufficient capacity of shore storage facilities, and
the USSR Ministry of Foreign Affairs' mishandling of the concept "immunity of warships," which
allowed it to regard RW discharges from Naval vessels as not violations of the requirements of
the London Convention.

2.1. Normative Documents That Regulated
Radioactive Waste Disposal at Sea in the USSR

The first normative document in this area was the 1960 Temporary Sanitary Requirements
for Discharge of Liquid Wastes Containing Long-Lived Radioactive Substances into the Sea
from ANaval-Facilities. It was prepared by the Navy in concert with the USSR Ministry of Medium
Machine-Building and the Third Main Administration of the USSR Ministry of Public Health, and
was predicated on ensuring that discharges of RW into the sea complied with sanitary and hygien-
ic standards existing at the time.

In 1962, a new version of the Requirements appeared. It regulated the amount of LRW that
could be discharged in terms of volume (not over 1,000 M3), volumetric activity (not over 50
jiCi/i (1850 kBq/l), for short-lived isotopes and not over 10 VCi/I (370 kBqAl), for short-lived
isotopes), and total activity (not over 10 Ci). It stipulated that ships be outfitted with equipment
to dilute RW by at least 250% during dumping. Direct discharges of RW from NS's were permit-
ted only in case of emergency.

In 1965, the Navy implemented new regulatory measures permitting the dumping of LRW
from NS's outside the 10-mile limit, discharge of secondary-loop water and waste water with an
activity of less than 10 nCiAl (370 Bq/l). These measures also provided for the possibility of dis-
posing of SRW in metal containers without special shielding, and large pieces of waste without
containers. The Northern and Pacific Fleet Commands were charged with selecting areas for dis-

16



559 1

posal of SRW. Thus, the Navy attempted to solve problems falling beyond the scope of its de-
partmental authority, by making decisions with long-term consequences that threatened the eco-
logical state of large areas of the country and areas under international jurisdiction without coor-
dination with state governing bodies.

A more detailed regulation on the disposal of RW at sea was adopted in 1966 with the im-
plementation ofthe Temporary Sanitary Requirementsfor Disposal of Radioactive Wastes at Sea
(VS7Z-66), approved by the Navy and the USSR Ministry of Public Health.

VSTZ-66 applied to all facilities where NS's were based, refueled or repaired, as well as ship
repair and shipbuilding yards. VS7Z-66 contained requirements for RW discharge and disposal ar-
eas, standards for the discharge of LRW and disposal of SRW, procedures for preparation and
transportation of RW, and instructions on the conduct of radiation hygiene monitoring at disposal
sites. VSTZ-66 largely conformed to generally accepted standards, but again, since it applied to
the open sea, it should have been approved by the Government instead of an individual depart-
ment.

The selection of areas of the sea for discharge of LRW and disposal of SRW was made by the
headquarters of the Northern and Pacific Fleets and approved by the Navy General Staff in 1966-
1967. Until 1986, areas allocated to the Northern Fleet also received RW dumped by the USSR
Ministry of the Merchant Marine's Murmansk Maritime Shipping Line. The areas selected are
shown in Fig. 4.

The procedures defined by VSTZ-66 for RW disposal at sea remained in effect until 1983.
When the USSR signed the 1972 London Convention and became subject to it on January 29,
1976, it was forced to review standards and fulfill the obligations it had assumed.

On March 6, 1979, the USSR Council of Ministers adopted a resolution (18] prohibiting the
intentional discharge for purposes of disposal at sea of RW and other radioactive substances with
high levels of radiation whose discharge at sea was deemed unacceptable for biological and other
reasons from Soviet ships and other surface vessels, aircraft, platforms, and other structures arti-
ficially constructed at sea. As for RW and other radioactive materials that do not fall into the
above classifications, their discharge was permitted by special approval of the USSR State
Committee for Hydrometeorology (Goskomgidromet), in coordination with the USSR Ministry of
Fisheries.

Under the resolution, Goskomgidromet was charged with the following tasks:
* recording the characteristics and quantity of RW and other materials approved for

dumping;
* recording the site, time, and method of dumping;
* observing the condition of the sea in conformity with the aims of the London Con-

vention;
* transmitting information on dumpings performed to the International Maritime Or-

ganization in its role as Convention Secretariat (and to other Convention signato-
ries).

The Navy developed, coordinated with Goskomgidromet, and approved Regulationsfor Dis-
charge of Radioactive Waste at Sea (PS-82), and implemented it starting in 1983.

The USSR performed the majority of its RW dumpings at sea between 1959 and 1976, i.e.,
before the London Convention applied to the USSR. After signing the Convention, it violated the
requirements, including its own PS-82, consciously and frequently.

These Regurlations did not require selection of disposal sites beyond the continental shelf in-
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ternal and marginal seas, contained no prohibition on disposal at high latitudes (above 50° N), and
did not stipulate regular notification of the disposal of RW at sea using the form prescribed by the
IMO and IAEA, as required by the London Convention.

b
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In agreeing to PS-82, Goskomgrnhomet assumed that the Navy was planning to commission
RW handling facilities by 1986, and it scheduled a review of the Regulations for 1996-1987 in ac-
cordance with the recommendations of the IAEA and London Convention (2, 3, 4]. However, no
RW handling facilities had been built, and the Navy was forced to continue dumping RW at sea.
In 1985, Goskomgitdomet refused to agree to the Navy's proposed disposal areas in the northern
seas, some of which were on the eastern coast of the Novaya Zemlya archipelago. In view of the
continued dumping of RW at sea, Goskomgidn met withdrew its consent to PS-82 effective De-
cember 1, 1987. From then on, approvals to dump RW at sea were issued by Navy Headquarters.

In February 1992, the Commander-in-Chief of the Navy submitted a request to the Govern-
ment of the Russian Federation for a temporary extension of the Navy's existing procedures for
dumping RW at sea. In accordance with Instruction No. A-2-61 I of the Government of the Rus-
sian Federation, the Russian State Nuclear Power Supervisory Administration (Gosatomraor)
reviewed the request and recommended that the Navy obtain an opinion from scientific institu-
tions and interested ministries. According to the opinions of the Russian Ministry of Nature, Min-
istry of Foreign Affiirs, and the Scientific Commission for Radiation Protection, decisions on
matters of RW disposal at sea should be guided by international standards, which effectively
meant prohibiting dumping at sea.

In violation of the requirements of the London Convention and the USSR Council of Minis-
ters resolution [18], Goskomgrdromet did not fiurnish information on RW disposal at sea to the
[MO and LAEA- Moreover, in its answers to the London Convention's questionnaire in 1989, it
declared that "the USSR has not dumped, is not dumping, and does not plan to dump radioactive
waste at sea" (6].

It is especially important to dwell on the normative documents relating to the disposal of
high-level RW. Such dumpings are completely prohibited by the London Convention and existing
national regulations, but the USSR made them from 1965 onward under ad hoc decisions of the
USSR State Committee for Shipbuilding, the USSR State Committee for the Use of Atomic En-
ergy, and the Navy on individual projects developed earlier by scientific research institutes (in
particular, the Russian Ministry of Atomic Energy's Scientific Research and Engineering Institute
of Power Technology).

Beginning in 1987, the dumping of RW at sea by the USSR was doubly unlawful:
* first, normative documents approved by the USSR contained requirements for dis-

posal of RW at sea that did not conform to the requirements of international stan-
dards recognized by the USSR;

* second, even these normative documents approved by the USSR were violated (RW
was dumped without coordination with environmental bodies and without appro-

(-Figure 4. Location of Major Radioactive Waste sources and Diseal Areas in Northeni Seas [14].
Northem Fleet Bases: I-Nepichya Bay, 2-Andreyev, Bolshaya Leat and Malaya Lopatka Bays;
3-Oaenya and Sayda Bays; 4-Art Bay; 5-Pala Bay, 6-Yokanga. Holding and Recycling Sites for
Decommissioed Nuclear-Powered Naval Vessels and Ships: 4-Poyarsy, 6-Yolanga; 7-Murmansk

(Nuclear Fleet Radio Regiment); 8-Severodvinsk (water area of Zvezlorh Shipyard, North Production
Association). Temporary Storage Sits for Spent Nuclear Fuel: I-Andreyev Bay, 6-Yokanga; 7-Mother
ships Tmwkra Lrpse, and Loran; 2-Navy tendr for refueling reactors of NS'z Shipyards: 8-Seveodvinsk
(Northern Machinery Enteurise Production Association, North Production Association); 4-oyarmy (Naval
shipyard); 4-Vyuzhny (Nepa Shipyard). Not shown on map: Saint Petersburg (Baltic Yard Production
AssociatiO, Admiralty Production Association), Nihhniy Novgorod (Knastoye Sonmovo Production
Anociation). 1, V: LRW douping sites. 1, V7l (boxed): SRW disposal areas.
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priate extradepartmental government monitoring and supervision of nuclear safety in
the handling of RW).

Thus, the information presented in this section of the report on normative acts regulating RW
disposal procedures in northern and far eastern seas shows that the USSR violated international
agreements in this area either completely or partially. The discrepancy between the USSR's ac-
tions and obligations under the London Convention, as stated more than once at closed interde-
partmental conferences held between 1983 and 1990 by Goskomgidromet and the USSR State
Committee for Nature, was not corrected at the level of the USSR Government.

The legal side of all the departmental standards, regulations, and methodological instructions
permitting RW disposal at sea (in nonobservance of provisions of the London Convention binding
upon the USSR) requires special assessment from the legal standpoint.

2.2. Russian Federation Law on Radioactive Waste Disposal at Sea
With the Russian Federation's assumption of the obligations of the USSR in the area of ob-

servance of international accords and agreements, the London Convention came to apply to Rus-
sia in full measure, and therefore, the disposal of RW at sea must be governed by generally accep-
ted international standards.

The regulations for disposal of RW at sea that the Navy follows, and the areas where such
dumping has been conducted in the north and (partly) the far east are in sharp contradiction with
the London Convention, which invalidates all departmental instructions and regulations for Rus-
sia.

This opinion is completely confirmed by the Russian Federation Law, Protection of the Natu-
ral Environment (December 1991), Art. 50 of which, Ecological Requirements in the Use of
Radioactive Materials, provides:

"50.3. The import of radioactive waste and materials from other nations for storage or
disposal purposes, and the sinking or sending into space of radioactive waste and
materials for disposal purposes, is prohibited" [20].

Thus, this Law not only prohibits the disposal of RW in the territorial waters of the Russian
Federation, it prohibits any disposal of RW produced on Russian territory in any sea.

2.3. Total Volume and Characteristics of
Radioactive Waste Dumped at Sea by the USSR between 1959 and 1991

The first dumpings of RW in the USSR were connected with the run testing of NS's and the
nuclear icebreaker Lenin. In 1959, 600 m3 of low-level waste (20 mCi) was discharged in the
White Sea, and in 1960, the Lenin discharged 100 m3 of LRW (total activity 200 mCi) near
Gogland Island in the Gulf of Finland.

The practice of regularly dumping LRW began in 1960, and the disposal of SRW in northern
and far eastern seas began in 1964.

2.3.1. Disposal Sites, Volumes, and Total Activity of
Radioactive Waste Dumped by the USSR in Northern Seas

This section reviews the situation with LRW discharges and the disposal of low-, intermedi-
ate-, and high-level SRW at sea.

The data presented on the activity of sea-dumped SRW (excluding reactor components and
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actual reactors with spent nuclear fuel [SNF]) require the following clarification:

Information in original ore used by the CoimissiOm on the activity of SRW is prnted as
"activity (90Sr equivalent), curies." This artificial characteristic was recoimended for praccal use in
the departmental methodology Regudafoa for Dishargc of RatoacrH- Wwstes at Sea (PS-82) and
is designed for generalized description of various amounts of SRW (for example, a continer) as a
sourece of radiation at the time of disposal. Numerical values of 'activity (I9Sr equivalent) were es-
tablished on the basis of measurements of the dose power near the SRW mass using a simple empiri-
cal dependence, accounting for a priori knowledge of the radionuclide content of the SRW mass.

Information on the activity of LRW is presented in the customasy ferm "activity, curites," which
simplifies quantitative compariton with discharges made by other countries, which cannot be said of
SRW when the form -activity (9oSr equivalet), curies" is used.

An assessment of the radioccological cosequecs of dumping of both tolid and liquid RW an
the basis of the data presented in the Appendix is rather problematic due to the lack in various cas of
detailed information on the radionuclide composition of wastes and the shielding properties of the
containers or tanks. In this sense, work en a mere detailed description of SRW dumpings and LRW
discharges must be continued.

It must be noted that the summary results (for )vars, districts, etc.) presented in the tables in the
Appendix have no physical meaning, and therefore cannot be used in scientific research, althougs they
do have a certain illustrative meaning. Moreover, the lack of information on radienuclide content pre-
vents calculation of the activity at a given moment in time after disposal.

Nevertheless, on the basis of the information presented in the Appendix, a relative comparison
can be made both for solid and for liquid RW of the amount of RW dumped in vatious areas of the
northern and far eastern seas, and a onparison can also be made with analogous data for other coun-
tries. -P. M. Rubtsrv

The geographic location of the five officially designated areas for dumping of LRW in north-
ern seas was shown in Fig. 4. Characteristics of these areas are presented in Table Al of the Ap-
pendix. As noted in the previous section, these areas were selected in 1960-1966 by the Northern
Fleet Headquarters and approved by the Navy General Command.

Detailed information on LRW dumping in northern seas is given in Table A2 of the Appen-
dix. A small portion of the dumping was conducted outside the designated areas. Information on
the rate of dumping of LRW in northern seas is illustrated in Fig. 5.

The data show that according to available data,' the total activity of LRW is 24 kCi (903
TBq), distributed as follows across various seas:

Baltic Sea 0.2 Ci (0.0007 TBq)
White Sea 100 Ci (3.7 TBq)
Barents Sea 12153 Ci (450 TBq)
KaraSea 8500Ci (315TBq)

Liquid RW discharges at sea were extrenely irregular (Fig. 5), with the mardmum activities
of dumped RW occurring:

* in 1965: northeastern Barents Sea, Area 2, about 1,000 Ci (37 TBq);
* in 1975: central Barents Sea, Area 3, over 800 Ci (29.6 TBq), and Kara Sea, 8,500

Ci (315 TBq) (dumped from the Lenin);
* in 1988: northeastern Barents Sea, Area 1, about 5,300 Ci (196 TBq);
* in 1989: Amr Bay, 2,000 Ci (74 TBq) (result of an accident on an NS).

L-A¶ a&MMit of isqud radsactive wae tht eed the tcal through leaks fein shore emage alitis and due
to accrdents on ma-u- athotennes was nti
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The Murmansk Maritime Shipping Line halted LRW dumping at sea in 1984, but the Navy
continues to this day, although in lesser amounts.

The location of officially designated areas for disposal of SRW in northern seas has been
shown in Fig. 4. Characteristics of the main disposal areas are presented in Table A3 of the Ap-
pendix. None of these SRW disposal areas complies with a single international requirement for
this kind of activity (either in depth, or in distance from shore, or in location on the globe).

In terms of volume, the majority of the SRW dumped in northern seas is low- and intermedi-
ate-level RW produced during the operation of Naval nuclear-powered surface vessels and NS's
and the nuclear icebreaker fleet, and at the corresponding shipyards. Fig. 4 showed the location of
the main sources of SRW in northern Russia.

As a rule, low- and intermediate-level SRW sunk in northern seas was enclosed in metal
containers. Large pieces of RW were sunk separately or within specially designated
ships-barges, lighters, or tankers (Table A4 in Appendix). This SRW comprised mainly:

contaminated film coverings, tools, personal protective devices, uniforms, fittings,
pipelines, activity filter boxes, pumps, steam generators, and various contaminated
objects produced during ship repair work. The total activity of sunken intermediate-
and low-level SRW. according to available data, was over 15.5 kCi (574 TBq) in the
Kara Sea and 40 Ci (1.5 TBq) in the Barents Sea. The most SRW in terms of vol-
ume was dumped in the Kara Sea, in Area I (Novaya Zemlya Depression), and in
terms of total activity, in Area 2 (Sedov Inlet, Novaya Zemlya) (Table A4 of Ap-
pendix, Fig. 6, and Table 2).

The largest number of dumpings of low- and intermediate-level SRW was in the years 1967
and 1982, and the greatest activities of SRW dumped was in 1983 and 1988 (see Fig. 5).

Since 1986, the Murmansk Maritime Shipping Line has halted disposal of SRW at sea.

Table 2. Summary Data on Low- and Intermediate-Level
Solid Radioactive Waste Dumped in the Kara and Barents Seas

Area Activi Number of Years Remaks
(See Fig. 4) Ci TBq Dumpings a ar

3320 123 22 1967-1991 3174+? C,
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _9 LO , 8 V

2 3410 126 8 1982-1984 1108C, 104 LO
3 2027 75 8 1968-1983 472+? C,

__________ _____ _____ ~~~~~4 LO, 1 V
4 2684 99 8 1964-1978 1600+? C,

_____ ~~~~~~~~~6 LO, I V
5 1280 47 5 1968-1975 5 LO
6 661 25 7 1966-1981 8+? C, 7 LO, 4V
7 235 8 1 1972 I LO
8 1845 68 3 1982-1988 146+? C,

____________ ______ ~~~~~~~18 LO, I V

Off Kolguyev 40 1.5 1 1978 1 V
Island _ 1 9 7 8 I V

Key to Remarks: C-ontainers; LO-targe object V-vessels.
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Table 2 (continued)

Area Activ Number of
(See Fig. 4) Ci | TBq | Dumpings Years Remarks

ChernayaBay 300 II 1 1991 I LO
(Novaya Zemlya)

Barents Sea >100 >4 1 ? Barge with solid
RW in welded hold

Total -6000 -590 65 6508+? C,
.__________ ______ ________ 155LO, 17V

Key to Remarks: C-containers; LO-large objects; V-vessels.

Among all RW dumpings in northern seas, the greatest ecological hazard is presented by
sunken objects with SNF, which are a mixture of fission products and actinides. Summary infor-
mation on these objects is presented in Table 3.

Table 3. Objects with Spent Nuclear Fuel Dumped in Northern Seas

Object - Coordinates, Depth, ATotal Radionuclide Description ofYear meters (m x), kCit Content Protective Barriers

Compartment of NS No. 7156-2' N. 20 800 Fission Stock reactor com-
285 with two reactors, 55°18'5' E, products partment and interior
one containing SNF in Abrosimov structures filled with
place (see also Table 4) Inlet, 1965 fusfurol mixture
Compartment with two 71°56'2 N, 20 400 Fission Same
reactors containing SNF 5518-9 E, products
from NS No. 901 Abrosimov

.Inlet. 1965 l
Shielding assembly of 74°22'1' N, 49 100 137

C, (-50 SNF residue bound
reactor from OK-150 58°42'2' E, kCi), 9sSr by furfurol-based
unit of nuclear icebreak- Tsivolka (-50 kCi), mixture, shielding
.r Lenin with residual Inlet, 1967 231

Pj, 241AtJ, placed in reinforced
SNF (60% of fuel.. 2

"4Cm (-2 concrete container
cornplement based on kCi) and metal shell
*U0,) -
Reactor from NS No. 72°40' N, 300 800 Fission Metal container with
421 with SNF 58°10' E, products lead shell dumped

Novaya along with barge
Zemlya De-
pression.
1972

NS No. 601 with two re- 720
31'15' N, 50 200 Fission prod- Stock reactorcom-

actors containing SNF 55?30'15- E, ucts partment and interior
Stepovoy structures filed with
Inlet, 1981 nufurol mixture

Total: 5 objects with 7 1963-1981 2300
reactors containing SNF

24

-Extten etsimats were made at the time of sinking based on power generated by NS reactors (12.5 GW/day).
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Figure 6. Exper Estimates of Maxim Possible Total Activity (at time of disposal) of All
Forms of Solid Radioactive Waste in die Kma Sea.
Size of symbol is proportional to activity, figures are in kCi. Exact coordinates of area sie
given in Tables A3 and A4.
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As the table indicates, the inlets along the coast of Novaya Zemlya hold one NS with two re-
actors containing fuel in place, a reactor compartment with two reactors containing SNF, a reac-
tor compartment with one reactor containing SNF in place and one reactor with SNF removed,
and an NS reactor with SNF in place. Removing the SNF from all six sunken NS reactors was
impossible due to the damaged condition of their cores. For the same reason, 125 irradiated fuel
assemblies (FA's) could not be removed from the core plate of the OK-ISO reactor unit on the
nuclear icebreaker Lenin. Thus, according to available official data, six reactors with SNF in place
and one shielding assembly from the Lenin with partially removed SNF were dumped in the inlets
of Novaya Zemlya and the Novaya Zemlya Depression of the Kara Sea.

An exact estimate of the radionuclide content of these cores (without knowledge of which the
environmental consequences of each dumping cannot be assessed) and determination of their total
activity requires laborious scientific research. Such estimates can be made only after analysis of
data on the operating conditions of each nuclear reactor throughout its life. Such an analysis has
been performed only for the Lenin. This permitted the activity of the SNF at the time the reactor
was dumped in 1967 to be estimated at 100 kCi. This work has not been done for NS reactors
sunk off Novaya Zemlya, and the minimum estimate of their total activity furnished by the Navy,
120 kCi, is not well enough grounded and requires further calculations that account for the reac-
tors' operating conditions. The maximum estimate of the overall total activity at the time of
dumping, in the opinion of one Commission expert, could be at least 2.3 MCi (see Table 3 and
Fig. 6).

We should note the activity of the reactor sunk as a result of the accident aboard the NS
Komsomolets, which is lying at the boundary between the Norwegian and Barents Seas at a depth
of 1,700 meters 300 km from shore. According to expert estimates, the total activity of this NS's
reactor core is at least 150 kCi.

Before sinking, reactor compartments with SNF in place were filled with a hardening furfia-
rol-based mixture (except one NS reactor). According to estimates by the power plant's designer,
this filling will prevent the SNF from contacting seawater for a period of several hundred (up to
500) years. As noted in Table 3, the shield assembly with SNF from the Lenin was additionally
placed in a reinforced concrete container and a metal shell. Table 4 presents available data on the
disposal of reactor compartments and reactors with SNF in place in northern seas. These data
show that a grand total of 10 reactors with SNF in place have been dumped in the inlets of Nova-
ya Zemlya and the Kara Sea.

It is difficult to determine their total radioactivity accurately enough. In these reactors, most
of the radionuclides were produced through the action of neutron fluxes in the working reactor,
so their activity is also crucially determined by the reactor's operating history. Moreover, the ac-
tivity of these objects depends on their elemental makeup. Thus, in the structural members of the
Lenin, cobalt was used, which resulted in a very high level of induced 6OCo activity (about 50
kCi). An expert estimate of the total induced activity is at least 1000 kCi at the time of sinking.

Thus, available data show that RW was discharged and dumped in the Barents and Kara Seas
beginning in 1960. This was were mainly liquid and solid RW (the latter low-, intermediate-, and
high-level, including reactor compartments from NS's with fuel in place) produced during opera-
tion of nuclear icebreakers and Naval vessels.

Analysis of the situation with radioactive contamination of the northern seas will not be suf-
ficiently complete without an account of the possible entry into the marine environment of man-
made radioactive substances from the atmosphere, from river runoflf possible drift from the Gulf
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Stream, one branch of which passes through the Bareats Sea, and products of underground and
surfice nuclear tests on Novaya Zemlya.

Table 4. Objects without Spent Nuclear Fuel Dumped in Northern Seas, 1965-1968

Coordinates. Deth Radio- DescriptionObject C o mu Total Aiviy nucLide Of Protectiveyear mscontent Hamrers
Reactor of NS No. 2S5 (see 71-56'2-N. 20 Rai si Unclear Stock
Table 3) 55-1'5-E, analysis cntpastsno

Abrosv s a
Inlet. 1965

Reactor compartncnat (two so- 71-55'13 N. 20 Requires special Unclear Stock reactor
actors) fiom NS No. 254 53'3232 E, analysis compartment

Abrosimov etn
Inlet. 1965

Reactor compartment (two re- 7156'2- N. 20 Requires special Unclear Stock reactor
actor.) from NS No. 260 5 5- X '5- analyis coEsnartsent

Abrostmov scUa=
Inlet. 1966

OK-150 nuclear power pbns 74-264- N. 50 -50 kCi Mainly Biological
from icebreaker Lenin. compri- 5837' E. 60co shielding unit
sing three reactors with prints- Tsivolka (B-300 steel,
ry loop pipelines and wer- Inlet. 1967 concrete)
tight stock equipment
Two reactor. from NS No. 533 73'59 N. 35.40 Reuires special Unclear Metal con-

66-18S analysis ter with
Tecbenlye lead shell
Inlet. 198s

Total: 5 objects with 10 reac- 1965-198S 20-40 Requires special
tons without SNF analysis (possibly

up to 10D kCi at
timce of dunsping)

As a result of radioactive fallout, the soils of the Far North contain 137Cs at a level of about
40 mCi/ln 2 , and 96Sr at about 30 rmCikm2. According to data from the Russian Committee for
Hydrometeorology (Roskomgidomeo), entries of 90Sr and 137Cs to the Barents Sea with river
runoff between 1961 and 1989 were about 6 kCi (200 TBq). The total entry of 137Cs and 90Sr to
the Barents Sea from the atmosphere with global fallout of the products of nuclear explosions
over the same period is estimated at approximately 100 kCi (3700 TBq).

Similar calculations for the Kara Sea give corresponding values of 33 kCi (1200 TBq) and 70
kCi (2600 TBq).

Calculations have also been made which indicate that the transport of LRW dumped by nu-
clear fuel processing plants at Sellafield, Great Britain and La Hague, France could have contribu-
ted about 200 kCi (7400 TBq) to the Arctic Sea and the ecosystem of the Barents Sea. Without
denying the very princsple of transport of some portion of LRW from the Arctic Sea, we should
note that this matter requires considerable f&rther research (see Fig. 7).

Table 5 presents a sumsnary radionuclide budget of the Barents and Kara Seas ecosystem.
Despite the indeterminacy in its precise assessment, noted more than once above, we believe that
the order of values objectively reflects the situation existing at the time of RW disposal.
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Figure 7. Distribution of Radioactivity in Surface Waters of the Barents, Kara and Greenland Seas.
A: Distribution of radioactivity(1 37

Cs), based on 1982 data;B: Hypothetical distribution of radioactivity of sur-
face waters of Barents and Kara Seas if the source of the radioactivity had been transport by currents from
northern seas. Hatching indicates areas of high and low concentrations (near Spitzbergen Island) that cannot beexplained by transport from the Arctic Sea alone. Arrows: directions of major currents.
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Table S. Anthropogenic Radionudide Budget
of the Barents and Kara Seas Ecosystem, 1961-1990

Barents Sea Kara Sea Ecosystem as a Whole
Source of Long- Activity Activity Conr

Lived Radionuclides Avitybution
kCi | TBq kCi | TBq k |TBq %

1. Atmospheric fallout 100 3700 70 2600 170 6300 6.2
2. River runoff 6.0 200 33.0 1200 39 1400 1.4
3. Contributions from 200 7400 - - 200 7400 7.3

Gulf Stream system
4. Dumping of solid and 13 480 16 600 30 1100 0.7

liquid RW _ _
5. Sinkng of SRWwith - 2300 85300* 2300* 85100 84.4

SNF__ _ _ _ _ _

6. Underwater and sur-
face nuclear exilosions . .. (No data) ...
Total (upperlimit) 319 | 11780 2419 8 89700 2739 101300 100

a-Expe estumate of the upper limit of activitylthe ime of dispmal.

.2. Disposal Sites, Volumes, and Total Activity of
Radioactive Waste Dumped by the USSR in Far Eastern Seas

In this section, as in the previous one, we review data on the discharge and dumping of low-
and intermediate-level liquid and solid RW at sea.

The geographical locations of officially designated areas for disposal of liquid and solid RW
are shown in Fig. 8, and descriptions of the areas are given in Table A4 of the Appendxb Of the
ten areas used for disposal, only Area 4 satisfied IAEA requirements for disposal of RW in terms
of depth and location.

LRW was dumped in far eastern seas by the USSR from 1966 through 1991 in five of the
designated areas (Table A6 of Appendix). In vohume, the most LRW was dumped in Area 7 (near
the southeastern coast of Kamchatka Peninsula), and in activity, in Area 9 (Sea of Japan). The an-
nual variation in LRW dumping in far eastern seas is shown in Fig. 9. In terms of activity, the
most LRW was dearly dumped in 1986-1987.

Available data demonstrate that a total of at least 12,335 Ci (456 TBq) of LRW was dumped
in far eastern seas.

Data on the disposal of low- and intermediate-level SRW in far eastern seas are presented in
Table A7 of the Appendix. Such dumpings were conducted regularly in four of the 10 designated
areas beginning in 1986. In volume of SRW dumped, Area 9 (Sea of Japan) stands out, and in
total activity of low- and intenmediate-level SRW dumped, Area 8 off the southeastern coast of
Kamchatka stands out. According to available data, the total activity of intermediate- and low-
level SRW dumped by the USSR in specially designated areas in far eastern seas is 6,851 Ci (254
TBq). This activity is contained in 6,868 sunken containers, 38 sunken ships, and over 100 other
individual sunken Iarge objects.

The variation in dumping of low- and intermediate-level SRW in far eastern seas is shown in
Fig. 9. These data indicate that the maximum amount of satch SRW Cn terms of activity) was
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dumped in far eastern seas in 1975 and 1985.
Table 6 presents all available data on the disposal of NS reactors in far eastern seas.

Figure S. Radioactive Waste Disposal Areas in Far Eastern
Seas. 1-5. 7: liquid waste dumping areas; 8: soelid waste
dumping area; 6, 9, 10: solid and liquid waste dumping areas.
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Figure 9. Rate of Disposal of Radioactive Waste in Far East Seas by Year.
A: dumping of liquid RW; B: disposal of low- and intermediate-level solid RW. Bar height is proportional to an-
mnua dwrmping activity.
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Table 6. Disposal of Reactors with Spent Nudear Fuel in Place in Far Eastern Seas

Object Coordinates, Depth, Total Radio- Description of
________ ~~~Year meters Activtyl* nuctide ProtectiveYear meters Ci (TBq) Content Barriers

Two NS reactors 40°10' N, 3000 46.2 (1.7) Unclear Lead-lined
131°15'E, metal con-
Sea of Japan tainer
(Area 10),
1978

Core late from the 52°30' N, 2500 70 (2.6) Unclear Lead-lined
reactor of NS No. 159°9' E, metal con-
714 east of Kam- tainer

chatka, 1989
Total: 2 reactors and 116 (4.3)
one shield assembly

*-At time of disposal.

Thus, according to available data, the activity of RW dumped by the USSR in far eastern seas
is distributed as follows:

Liquid RW
Intermediate- and Low-Level Solid RW

Solid RW (induced activity in two reac-
tors and one shield assembly without
SNF)
Total

* 12,337 Ci (456 TBq)

6112 Ci (225 TBq)

116 Ci (4.3 TBq)
18,565 Ci(685.3

TBq)

* No dumpings of reactors with SNF in place were conducted in far eastern seas. In addition to
the above data, we must include information on RW that entered the waters of the Sea of Japan as
a result of a radiation accident aboard an NS in Chazhma Bay (see Section 3), the loss of a 350
kCi RtG radionuclide power supply during transport near Sakhalin Island, and radioactive con-
taminations resulting from atmospheric falout and river runoff.

Considering the areally enormous waters of the far eastern region, the liquid and solid RW
dumped by the Pacisic Fleet do not appear to be more than several percent in the budget of man-
made radioactive contamination.

233. Total Amount of Radioactive Waste Dumped by the USSR at Sea

On the basis of accumulated documentary data and expert findings, the total activity of all
RW discharged and dumped by the USSR in seas adjacent to Russian territory may be estimated
at 325 kCi (12 PBq). Experts estimate the upper limit of the activity of RW dumped at up to 2.5
MCi (92 PBq).

In addition to data on RW dumped in northern and far eastern seas (see Tables 2-6), we must
include information on radioactive materials that entered the marine environment by accident.
Among these are:
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* radioactive materials aboard NS's that sank as a result of accidents (including nu-
clear reactors and NWH's);

* radioactive materials aboard other objects that suffered accidents and fell into the
world's oceans (nuclear reactors on satellites, NWH's that fell into the sea from air-
craft accidents or failed launches);

* radiation sources that accidentally fell into the ocean;
* LRW that accidentally entered the sea from shore storage facilities as a result of

leaks;
* products of underwater and surface nuclear explosions.
Sufficient information is not available on a single one of the items fisted above, so its collec-

tion is an urgent objective. Available data on all these sources of radioactive contamination of the
world's oceans are presented in Table 7.

Table 7. Information on Radioactive Objects that Have Fallen
into the World's Oceans Through Accidents with Soviet Submarines

NWH
Maximum Activity

Object Location, Depth, Reactor at Time of Remarkso
Date meters Activity, Accident,

________ __________ ~~~kCi Ci
Diesel Pacific Ocean, 6,000 None 1.0 Bow section with
submarine Hawaiian NWH's raised in

Islands, April August 1974 by Glo-
1968 mar Explorer (activity

0.4 kCi)
Nuclear Bay of Biscay, 4,000 250' 0.8 2 nuclear power
submarine 4/8/1970 plants
Nuclear Bermuda 5,500 250' 3.8 2 nuclear power
submarine Islands, plants

10/6/1986
NS Komso- Norwegian 1,685 150' 0.41 1 nuclear power plant
moets Sea, 4n1989
Total 650 6.03

t-Expert estimate (at time of sinking)
-The world's Oceans contain a total of 50 NWH's from various countries [221.

The total activity of all RW sources that have entered the world's oceans from USSR territo-
ry cannot be determined with sufficient accuracy at present due to the lack of confidence in the
inventory of each and every source of radioactive contamination of the ocean. Tentative data,
largely of an expert nature, are presented in Table 8.

2.4. Radioactive Waste Disposal in the Seas of the Russian Federation

The disposal-ofRW at sea, long practiced in the USSR, was continued in 1992 by the Navy
in far eastern and northern seas. Factual data obtained by the Commission on the matter are pre-
sented in Table 9.
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Despite the comparatively low values of activity for dumped RW, it should be reemphasized
that this has placed the Russian Federation in the position of having violated the provisions of the
London Convention, which it has obligated itself to observe, and has also led to violation of the
Russian Federation Law, Protection of the Natural Environment.

Table S. Summary Data on the Scale of Contamination of the World's Oceans
by Radioactive Wastes from USSR Territory, 1961-1990

Source of Contamination Location and Date Suspected Total
Activity, kCi*

LRW from Navy and Murmansk North Atlantic Ocean. About 25
Maritime Shipping Line Northwest Pacific Ocean. Over 12

1959-1991
SRW from Navy and Murmansk Same About 300
Maritime Shipping Line, including (experts estimate
sunken reactors not over 2,500)
Sunken NS's Atlantic and Pacific Under 650

Oceans
Lost NWH's, RTG's, satellites, etc. Atlantic, Indian and Pacific Several thousand

Oceans
Discharge of RW from Yenisey and Ob Arctic Seas Several thousand
Rivers
Total All the world's oceans Not over 10,000

*-At time of disposal.

Table 9. Disposal of Radioactive Waste at Sea by the Russian Navy in 1992

Disposal Area Type of Dumping Activity
(Coordinates) I Ci GBq

Barents Sea
Area5 (coastal) 3,066m

3
LRW 1 8 666

Far Eastern Seas

Area 5, Sea of Japan 906 m
3

LRW 1.3 48
Area 7, east coast of Kamchatka 906 m

3
LRW 1.3 48

Area 9, Sea of Japan 1774 m
3

LRW 7.6 281
Area 8, 52°30' N, 159o9 E, east 46 m

3
SRW, 41 containers 12 444

coast of Kamchatka
Area 9, 41°40' N, 133°30 E, Sea 2640 m

3
SRW, tanker TNT-I 14.5 534

ofJapan

Area 9, 41°40' N, 133030 E, Sea 55 m
3

SRW, 41 containers 0.5 19
of Japan

Total by type 6,652 M
3

LRW 28.2 1050
2,741 m

3
SRW 27.0 1000

Total Activity 55.2 2050
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SECTION 3. RADIOLOGICAL CONDITIONS IN MARINE

RADIOACTIVE WASTE DISPOSAL AREAS IN THE NORTH AND FAR EAST

Before reviewing the specifics of the radioecological situation in the seas adjacent to the
northern and far eastern coasts of the Russian Federation, we should address the organization of
radiation and sanitary-epidemiological monitoring in marine RW disposal areas.

3.1. Organization of Radiation and Sanitary-Hygienic Monitoring
in Marine Radioactive Waste Disposal Areas

Until 1983, monitoring of radiation conditions in marine RW disposal areas was performed
by the forces and assets of the Northern and Pacific Fleets. The scope and frequency of monitor-
ing was regulated by sanitary requirements for disposal of RW at sea, with the most attention de-
voted to investigating levels of biologically hazardous radionuclides in seawater, bottom sedi-
ments, and commercial and marker species of water life in RW disposal areas.

Radiation hygiene studies of RW disposal areas were performed using radiation monitoring
ships, which were part of the Navy's support fleet and represented modified MRT class fishing
trawlers. In technical condition and navigational properties, the radiation monitoring ships did not
fiully meet the requirements placed on ships for navigation in open seas with difficult ice and
weather conditions. For this reason, monitoring could not always be complete.

More detailed radiological studies of marine areas were carried out during the performance of
a series of scientific research studies on the problems of RW disposal at sea in 1960, 1966, 1967,
1972, 1980, and 1984-1990 by the Maritime Branch ofthe USSR Ministry of Defense's Twelfth
Central Scientific Research Institute, the USSR Ministry of Defense's 126th State Scientific Re-
search Test Area, Roskomgnidome 's Typhoon Scientific Research Institute, and the Navy's Cen-
tral Medical Laboratory. These studies were aimed at assessing possible radioecological conse-
quences and developing optimal conditions for discharge of liquid and dumping of solid RW by
nuclear vessels and ships at sea at high latitudes with severe ice conditions, in coastal and non-
coastal waters, and at Naval bases.

Before areas designated for discharge and dumping of waste began to be used, preoperational
radiation inspections were conducted according to special programs including determination of
radionuclide activity in seawater, commercial water life, and bottom sediments.

With the implementation of the PS-82 regulations specifying procedures for issuing approvals
to dump RW at sea, monitoring of radiation conditions in RW discharge and dumping areas began
to be performed by the forces and assets of Goskomgigdomet, and in water areas of basing refuel-
ing and repair areas for nuclear-powered ships, by radiation safety services of ship formations or units.

Radiation inspection of seas used for RW disposal was performed by Goskomgidromet in a
series of expeditions by research vessels. In 1975, the Navy hydrographic ship Abklsiayo per-
formed a radiation inspection of the Sea of Japan. In 1982, the research icebreaker Otto Shmdi&
performed a radiation inspection of the Kara Sea. In 1992, a joint Russian-Norwegian expedition
on Roskomgidromet's RIV Vilkor Buynisuiy performed a radioecological inspection of the Bar-
ents and Kara Seas (Fig. 10).

An expedition planned for 1992 by Roskomgidromet and the Navy to inspect SRW disposal
areas in the bays and inlets.of the eastern coast of the islands of Novaya Zemlya did not occur
through the Navy's fault.
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Figure 10. Diagram of the
Routes of RN's to Study Ra-
diation Contamination of
Northern Seas.
Dotted line: RN 0O11 ShJmidt,
1982; dashed line: RN Viktor
Buynitsky, 1992; solid line:
RN Dalnijy Zelenmsy, 1992.
(0: site of sampling in 1992
where radionuclide Concentra-
tion increased with depth.

All studies of radiation conditions since 1967 have been performed in water areas loca-
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ted 50-100 km from SRW disposal areas. Direct monitoring of radiation conditions in such
waste disposal areas themselves has not been performed for 25 years.

It should be noted that the dumping of RW in containers does not guarantee absolute safety
from the standpoint of possible seawater contamination, since the container material is subject to
corrosion. Metal containers fail in seawater after 10 years, and concrete ones in 30 years. The
possible pollution of the marine environment by fuirfiirol, which was used to seal many reactor
compartments when they were sunk, has been insufficiently studied.

On the whole, the state of radiation and sanitary-hygienic monitoring at RW disposal sites in
both northern and far eastern seas in recent years should be recognized as unsatisfactory. Despite
the fleets' annual generation of a large quantity of RW requiring disposal and dumping at sea over
the course of decades (including high-level and potentially hazardous RW), a system for observing
and monitoring the condition of radioactive objects dumped at sea is practically nonexistent, al-
though the systems of the Russian Ministry of Defense, Ministry of Industry, and Ministry of
Atomic Energy have numerous scientific research institutes involved with the development and
operation of nuclear-powered vessels.

Work to develop a system of marine radioecological monitoring in disposal areas was not be-
gun by the Navy until 1992.

3.2. Radiation Conditions in Seas Used for Radioactive Waste Disposal

In the course of radiation hygiene inspections conducted at SRW disposal sites before 1967
and areas of LRW discharge before 1990, no cases of dangerous radioactive contamination of the
marine environment were discovered, either in the disposal areas themselves or in adjacent water
areas, with the exception of brief (up to several days) local increases in radionuclide activity in
seawater during discharge of LRW.

Information is lacking on the status of radiation conditions at SRW disposal sites themselves
in northern and far eastern seas. This has evoked not only concern by specially authorized gov-
ernment agencies of the Russian Federation for monitoring of the status of the environment in the
Russian Federation, but also sharp criticism directed at Russia on the pars of other countries and
international public organizations.

An assessment of the total radioactive contamination of sea surface waters where RW dis-
posal took place requires more detailed data. Levels of radioactive contamination of northern and
far eastern seas discovered so far show no dangerous rise in levels of radionuclides in the marine
environment (Table 10).

3.3. Anticipated Changes in Radioecological Conditions
at Sites of Radioactive Waste Disposal at Sea

An estimation and prediction of possible radiation hygienic and radioecological consequences
of sea disposal of RW produced during the operation, refueling and repair of nuclear-powered
vessels and ships were performed on the basis of a study of documentary data on the quantitative
and qualitative composition of RW, analysis of technology and radiation protection measures used
in preparing RW for disposal and disposing of it, and a comparison of various sources of radioac-
tive contamination of Russia's Arctic and Pacific coastal seas.

The analysis shows that there are important differences in the estimated impact of liquid and
solid RW dumped at sea
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Table 10. Average 90Sr Concentration in Sea Surface Waters, 1990-1991, pCi/l 1231

Area 1990 1991 Number of
Samples in 1991

Baltic Sea 0.53-0.57 0.44-0.46 15
Sea of Azov 0.85 0.83 5
White Sea 0.25 0.25 4
Barents Sea 0.21 0.16 6
Caspian Sea (northern part) 0.40 0.33-2.35 13
Sea of Okhotsk 0.09 0.10 4
Sea ofJapan 0.17 0.10 4
Black Sea (Dnepr-Bug estuary) - 2.1 14
Pacific Ocean (coastal waters of 0.08 0.09 12

East Kamchatka) .

Calculations performed using models of radionuclide migrations in marine systems demon-
strate low levels ofpossible entry of radionuclides from LRYV into the human body through food
chains. Even with a conservative approach, exposure doses for possible critical population groups
do not reach significant values and are not reliably different from doses caused by the natural and
technogenically altered radiation background.

In the course of research on the subject, Summary Documents on the Disposal of Radioac-
tive Wastefrom Naval Facilities in Special Areas of the Sea between 1960 and 1966, performed
in 1967, no increase in radionuclide activity in seawater, plankton, or commercial water life was
detected in areas of LRW discharges. Computational studies on the subject, Documents on the
Validation. of the Draft "Sanitary Requirementsfor Disposal of Radioactive Waste at Sea" also
showed that discharges of regulated amounts of LRW would not lead to a hygienically significant
increase in the concentration of artificial radionuclides in seawater and commercial water life.
Actual values of LRW discharges were, as a rule, significantly lower than regulatory standards.

Consequently, data from previous research permit us to draw the preliminary conclusion that
the LRW discharged from facilities of the Northern and Pacific Fleets and the Murmansk Mari-
time Shipping Line presents no significant radiation hygiene danger, either to the population as a
whole or to critical population groups (fishermen, residents of coastal areas). Further studies
could refine the above preliminary assessment of the effect of LRW, but are unlikely to substan-
tially alter it.

It is more complicated to assess the effect of LRW disposal on the marine ecosystem and
marine biocenoses. Our knowledge of the circulations of substances in northern and polar ecosys-
tems is too fragmentary for final definite conclusions. For example, our knowledge is totafly in-
adequate even in the area of hydrography. Recent discoveries of powerful bottom currents that
vary with the seasons and deep storms in which the rate of movement of water masses exceeds
several knots show the depth of our ignorance, even of apparently well-studied parameters of the
sea.

A conclusion on the effect of LRW disposal on shaping radioecological conditions at sea re-
quires comprehensive comparative studies of marine water life over large areas [24-27]. A com-
parison of various local populations of vertebrates, invertebrates, microorganisms and algae is
needed.

Such studies, even if they are energetically begun in the near fiuture, will take several years.
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Serious concerns are provoked by ever more frequent cases of diseases and pathological changes
(including those to the cardiovascular system) noted in pinnipeds inhabiting the Barents-White
Sea ecosystem [27]. These changes cannot be unambiguously linked to LRW dumping, but the
theoretical possibility of such a link exists.

At the same time, budget calculations of the share of total anthropogenic radiation contami-
nation of marine ecosystems due to LRW (2.5-5.0%) indicates with a fair degree of certainty that
the effect of discharged LRW on marine ecosystems cannot be a determining negative factor on
the scale of the northern and far eastern seas adjacent to Russian territory.

The radiation hygienic and radioecological danger of SRW dumped at sea is determined by
their radionuclide content and activity, the condition of their protective barriers (degree of water
tightness of their packing containers, rate of the latter's corrosion, etc.).

A comparative analysis of the potential danger of SRW dumped at sea from vessel and ship
nuclear power plants suggests the conclusion that the greatest threat in radiation hygienic and ra-
dioecological terms is presented by reactors with SNF in place in the Kara Sea. In cases when re-
actor compartments and reactors with damaged cores in place dumped at sea were specially pre-
pared with reinforced protective barriers (filling internal cavities with fiurfiirol or cement, additio-
nal sealing, etc.), a substantial release of radionuclides in the near future seems unlikely.

However, this theoretical conclusion may be incorrect, since the actual course of corrosion
processes and transformation of protective barriers erected is unknown. No fill-scale experiments
of sufficient duration and similarity to actual conditions were performed during the development
of protective barriers and estimation of computed time to seal failure. And until each and every
dumped SRW with high activity levels is inspected, no final conclusions concerning them can be
drawn.

The computed design time to possible seal failure for the block of the first nuclear power
plant of the icebreaker Lenin, which contains three reactors without nuclear fuel, is up to 500
years. No similar data for other sunken reactors were furnished to the Commission, and reevaluat-
ing all these calculations, if they exist, is an important objective for the immediate future. More-
over, it must be kept in mind that a number of reactors with SNF removed were dumped at sea
without the creation of any additional protective barriers to the release of radionuclides into the
marine environment.

The aforesaid also applies to containerized SRW, and to RW dumped in the holds of sunken
vessels. According to calculations, the container walls (3-4 mm of steel 3) could be subject to
significant corrosion within 20-30 years after dumping at seal. Since the corrosion of steel 3
would proceed unevenly over the surface of the container, the flushing of its contents will not be
uniform. In that period, all radionuclides with half-lives shorter than 3 years will decay, and 9°Sr
and 137 Cs activity in the waste will decline by half

The rate of release of the remaining long-lived radionuclides seems impossible to estimate
with certainty, although there is no doubt that the process will inevitably take a long time.

Unfortunately, even these theoretical calculations could be far from reality. We know from
eyewitness testimony that during the disposal of low-level SRW, cases were noted when metal
containers were shot to accelerate their sinking. This means that without the slightest doubt, the
release of radionuclides began immediately after disposal of the containers. The radioecological
consequences of the release of large amounts of radionuclides in the shaDow areas of the Kara Sea
must have affected the ecosystems, but this effect can be assessed only after observations. are
made in the disposal areas.

For now, we have only some alarming data indicating that in a number of water areas in the
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western Kara Sea, the concentration of radionuclides (I37Cs) rises at depth (Table II; see also
Pi8. 10).

Table 11. 137Cs Concentration (eq/m 3) at Various Depths
in the Southwestern Kara Sea at Five Sampling Points

Depth . Number of Samvlin Point
Surthee Depth~ ~~ 2 3 4 5

Surface 6.9 2.9 3.2 3.5 3.4
7-80 meters 5.0 6.9 6.2 10.3 4.4
85-230 meters 10.9 11.1 19.5 11.6 9.8

Future analyses must be done with the awareness that in a number of cases, sunken vessels
were loaded with highly toxic substances such as heptyl.

The majority of noncontainerized SRW dumped at sea is equipment manufactured of high
alloy steels. Such steel is subject to corrosion at a rate of about I mm per 100 years. The thick-
ness of the radioactive layer on articles made of this steel removed from a reactor is 0.1-0.5 mm.
Consequently, all the activity from noncontainerized SRW of this type must have passed into the
marine environment within 10-12 years after disposal. The release (flushing) of radionuclides from
other noncontainerized wastes proceeds even more rapidly. Consequently, a large portion of the
radionuclides from noncontainerized RW must have entered the environment. However, since the
total activity of this RW is low, it must not have had a noticeable effect on shaping overall radio-
ecological conditions in the sea.

However, we should keep in mind that accidental contact with individual radiologically rather
hazardous objects is possible, for example due to removal during diving work, or when storms
cast them ashore from the shallow bays and inlets of the islands of Novaya Zemlya, where a large
portion of RW has been dumped (Fig. I1).

To prevent people from accidentally contacting radiologically hazardous objects thrown
ashore, the Novaya Zemlya Northern Test Site performs an annual visual inspection of the eastern
coastline of the archipelago. In Maritime Territory, aerial gamma-ray photography was performed
in 1991 in the area of the NS accident at Chazhma and along the coast of the Sea of Japan. No
radiologically hazardous objects or articles have been found, with the exception of an unidentified
metal object with high levels of radiation (over 100 r/hr: fragments of fuel rods) in 1984 on the
coast of Abrosimov Inlet, Novaya Zemlya.

We must note two other circumstances that increase the potential radioecological hazard of
dumped SRW. The first concerns the possibility of a significant acceleration of corrosion process-
es affecting RW composed of different metals (for example, steel with copper, zinc, titanium, etc.)
in seawater. In such cases, electrolytic reactions can occur, in which the corrosion rate of metals
can be increased manyfold. Just such a process characterizes the rapid destruction of elements of
the NS Komsomolets (the steel-titanium combination).

The second circumstance is the possibility of unauthorized disposal of RW at sea, or its dis-
posal in violation of approved standards.

Everything that has been said with respect to SRW forces the Commission to refrain from
any final conclusions on the degree of their radioecological hazard until each and every disposal
site has been inspected.
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Figure I11 September 1, 19 11.StepovoyhtWet (Novaya Zemlya): Sinking of adamaged NS with two liquid mietal
reactors. Depth about 20 meters.

An urgent task is the organization of reliable monitoring (observation, tracking and analysis)
of the release of radionuclides from dumped SRW.

Since all dumpings of SRW in northern seaus (and most dumpings in far eastern seas) were
made in gross violaition of international standards, and considering their potential radioccollogical
hazard, the only reliable solution to the problem can be to raise large high-level SRW from sha-
low disposal sites and reinter it in specially equipped repositories on land. However, this solution
must be adopted after comprehensive studies to assess the radiation risk of such SRW dumpings.

3.4. Accident on a Nudlear Submarine in Chazhma Bay (Maritime Territory), 1985
On August 10, 1985, during completion ofreactor refueling work on an NS at a pier in a Na-

val shipyard in Maritime Territory (Chazhma Bay, town of Shkotovo-22), due to violation of nu-
dlear saofety requirements and reactor ld raising technology, an uncontrolled spontaneous uranium
fission chain reaction occurred in the port reactor.

The resulting thermal explosion of the reactor destroyed the forward and aft machine rooms
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and the forward compartment of the control system. One assembly with a freshly loaded core was
blown out of the reactor. The fueling shack was also partially destroyed, and its roof was blown
off to a distance of 70-80 meters, landing in the water 30 meters from shore. The NS sustained
damage to its pressure hull in the aft portion of the reactor compartment.

Immediately after the explosion in the reactor compartment, a fire broke out, which was
brought under control after four hours. The combustion products, along with fission and activa-
tion products and particles of unreacted fuel compound in the form of fine particles and slurry, fell
out within a radius of 50-100 meters around the damaged NS.

A radioactive plume was deposited with an axis intersecting Dunay peninsula in a northwest-
erly direction and extending seaward toward the coast of Ussuri Inlet. The plume was 5.5 km
across on the peninsula (later fallout of aerosol particles occurred on the water surface up to 30
km from the release site).

The release of radioactive substances into the atmosphere was calculated (neglecting radio-
active noble gases) at about 185,000 TBq (5 MCi). The release of radioactive noble gases was
estimated at approximately 81,000 TBq (2 MCi). The heaviest contamination was noted at the
epicenter of the release and along the axis of the radioactive plume. Seven and one-half hours af-
ter the accident the exposure dose rate (EDR) of radiation in the area of the accident reached
250-500 mr/hr, and contamination of surfaces by beta-emitting nuclides was 0.5-4.0X106 de-
cays/cm2-min.

Significant radioactive contamination affected submarines and special vessels near the acci-
dent site, piers, and the shipyard's land and manufacturing structures.

Also radioactively contaminated was a large part of the water area of Chazhma Bay, especial-
ly near the damaged NS. Contamination of the bay occurred at the time of the explosion and for-
mation of the plume, and also when radioactive water from the damaged compartment entered the
water through the hole formed in the pressure hull. One hour after the explosion, the activity of
short-lived radionuclides in the seawater reached 74 kBq/I (2 pCiA). Two months after the acci-
dent, radionuclide levels in the seawater had declined to original background values, where they
remain today.

The accident created a focus of radioactive contamination on the bottom of the water area of
Chazhma Bay. The area of intense radioactive contamination is concentrated at the accident site
and within the limits of EDR>240 tsr/hr occupies an area of about 100,000 m2. In the central pan
of the focus, the EDR is 20-40 mr/hr, with a maximum of 117 mr/hr as of 1992. Currents are
gradually moving the radioactive contamination toward the entrance to Chazhma Bay. The radio-
activity of bottom sediments is due mainly to 6OCo (96-99%) and partly to 137Cs.

The maximum 60Co unit activity in bottom sediments at the accident site is 78 kBq/kg (2.1
,uCi/kg), and in marine water life 670 Bq/kg (18 pCi/kg). The total 6sCo activity in the bottom
sediments of Chazhma Bay as of 1992 was approximately 185 GBq (5 Ci).

Contamination of bottom sediments by 137Cs is seen in local areas and in concentrations
comparable to or slightly above background values.

Radioactive contamination of the water area affects the southeastern part of Chazhma Bay.
The area of maximum contamination of the bay bottom is 0.08-0.1 km2 (within limits of gamma
ray EDR>240 pr/hr). Contamination of bottom sediments can be observed moving from the acci-
dent area toward the western entrance to Strelld Inlet. Contamination of the water area of eastern
Ussuri Inlet within a radius of 3-5 km from the explosion site of the shore radioactive plume cre-
ates an elevated gamm ray EDR over background of between I and 8 pr/hr.

Radioactive contamination in the water area of Chazhma Bay, the western passage of Strelki
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Inlet, and the eastern part of Ussuri Inlet is caused by concentration of radionuclides, mainly 6OCo,
by bottom sediments. The activity of radionuclides in the seawater in these areas is at the level of
background values typical of other parts of the Pacific coast. All activity is concentrated in the
bottom sludge and can be removed only along with it or from the surface mud layer.

The observed tendency for radioactive contamination in the bottom layer to move and dis-
perse along the bottom of Chazhma Bay will entail no serious ecological consequences, since the
total radionuclide activity in the bottom sediments is relatively low (about 5 Ci), and the leading
radionuclide is 60Co, with a half-life of 5.26 years.

During the accident and cleanup, 290 persons were exposed to elevated radiation. At the time
of the accident, 10 persons died of their injuries (eight officers and two enlisted men). Ten per-
sons developed acute radiation sickness, and 39 displayed radiation reactions.

Continuous monitoring of radiation conditions in the accident area and in the radioactive
plume has been performed by the yard's radiation safety service. Periodic monitoring of radioac-
tive contamination of natural environmental systems is being performed by units of the Pacific
Fleet's Chemical and Medical Services, the Maritime Flotilla, the Maritime Territory Sanitary and
Epidemiological Service, and the Maritime Hydrometeorological Administration.

In the future, radioecological studies of the consequences of the NS accident in Chazhma Bay
(including to refine the boundaries of the radioactive plume in the marine environment and its rate
of dispersion along the bottom of the bay and inlet) must be continued.

3.5. Accident on the Nuclear Submarine Komsomolets in the North Atlantic, 1989

On April 7, 1989, a fire broke out in the stem section of the Komsomolets, a nuclear subma-
rine. The vessel surfaced, but after several hours' struggle for survival, it sank, killing 42 crew
members. The NS reached bottom at a depth of 1680 m at a point with coordinates 73°43'16 N
by 13'15'52' E, near the island of Medvezhiy. The site is about 300 nautical miles from the Nor-
wegian coast.

One difference between this accident and others, including those involving American NS's, is
the threat of accelerated release of radionuclides into the marine environment. The reason is that
the Komsomolets has a titanium pressure hull. The rate of corrosion is increased manyfold when a
titanium hull reacts in seawater with the steel reactor parts and other ship components made of
various metallic materials.

The reactor was switched to stable cooldown mode, ensuring nuclear safety, both at the time
of sinking and when the vessel remained sunken.

From the time of sinking, engineering design features of its NWH's made a nuclear explosion
absolutely impossible, so the problem of nuclear safety for the ship in its sunken position can be
regarded as solved. However, the problem of ensuring radioecological safety remains.

From information on the power generated by the power plant of the Knomsomolets, experts
estimate that the reactor core contains approximately 42 kCi of 9OSr and 55 kCi of 137Cs. The ra-
dioactivity of its NWH's, resulting from their 2 39Pu content, is about 430 Ci.

The area where the accident took place is among the most biologically productive in the
world's oceans, and is of special economic importance. It falls within the spheres of interest of
Russia, Norway, Sweden, Great Britain, and Iceland. Even minimal transport of radionuclidea
(fission products and transuranian elements) up the food chain from seawater to plankton to fish
could have grave political and economic consequences.

The first expedition in the area of the NS's sinking was undertaken in May 1989 by the RNV
AademikMsfiskavKeldys& The results of the study were of a reconnaissance nature.
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A fill-scale research prog was carried out on a second expedition on several ships from
April to September 1991. Twb Mir deep-water manned submersibles were outfitted with standard
dosimetric instruments and specially developed radiometric apparatus. The submersibles delivered
special cartridges with selecive sorbents to capture certain radionuclides to the NS and recovered
them. Between August 23 nd 31, 1991, both submersibles dived to the Komsomoleis simultane-
ously for a total time of hours 31 minutes. Thirty-two water and soil samples were taken im-
mediately alongside the VS's hull. The results of analyses obtained by January 1992 showed that
although the primary lop of the reactor was not watertight, the release of radionuclides was ex-
tremely low (137Cs concentrations not over 10 pCi/I).

It was learned that the upper part of the pressure hull in the area of the forward compart-
ments is damaged. It was also found that the doors of the torpedo tubes are open and seawater is
in contact with the bodies of the missile torpedoes. The casings of the NWH's have lost their
seals, and active warhead materials are in contact with seawater.

A third expedition to the Komsomolets was conducted from May 7 to 18, 1992 aboard the
RIV Akademik Msfislav Keldysh and the RNV Ivma Krmzenshlem Submersibles performed six
dives to the Komsomolets and to a rescue chamber discovered to have surfaced 300 meters away.

Even the second expedition noted that the NS's hull had sunk into the mud relative to its base
plane at least 2.5 meters at the bow and up to 4.5 meters at the stern. In 1992, noticeable changes
were found compared to 1991. Hull encrustation by living organisms was less noticeable than in
August 1991, evidently due to seasonal variation. /

The pressure hull had significantly more damage in the bow than had been recorded in 1991
videotapes. Along the port side, in the area of the bulkhead between Compartments I and II, a
transverse crack about 2 meters long and up to 50 mm wide was discovered. Along the same port
side of the pressure hull, a long longitudinal crack had appeared, approximately 30 mm wide
along nearly its entire length, and in some areas the crack's opening had reached 400 mm. In the
upper part of the pressure hull of Compartment 11, along the port side near the attachment of an
emergency flotation buoy, the damage comprises a crack at least three meters long and up to 300
m wide. A noticable increase in the amount of corrosion products (ferric oxide) within torpedo
tube 2 has been recorded.

The predicted entry of small quantities of 137Cs into the seawater, first recorded in 1991, was
confirmed. The maximum cesium concentration near the NS was 180 Bq/m3, and it averaged-on
the deck above the reactor compartment-29.6 Bq/m3 (the allowable concentration of 1 37Cs in
drinking water is 550,000 Bq/m3). Although the official report states that analyses of water sam-
ples, bottom sediments and selective sorbents did not detect 239 Pu release from the NWH's into

the environment in 1992, other data indicate that such releases have already been observed, albeit
so far not in dangerous amounts [32].

Inspection of the area around the Komsomokts disclosed local irregularities in the distribu-
tion of natural and artificial (technogenic) radionuclides in bottom sediments. Areas with some-
what elevated but not ecologically hazardous radionuclide concentrations have an area on the or-
der of tens of m2, located at distances of tens of kilometers from the NS. At present, the area's
complex hydrology (currents up to 1.5 W/s) and geoinorphology do not permit an unambiguous
link to be drrwn between the presence of irregularities in technogenic radionuclides and their re-
lease from the Kamsomoleti

Turning to predictions, we can note that it is rather favorable for reactor radionuclides and no
significant change in the marine environment should be expected in the immediate firture.

The radioecological situation regarding the plutonium component of the NWH's is more
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alarming. The beginnings of 239Pu escape can be expected in 1995-1996. The uncontrollable
process of plutonium escape could occur in pulses and last several years. This could create a zone
of stable contamination by 239Pu corrosion products, which wilt be both highly active and chemi-
cally toxic, on the bottom near the NS.

The Polar Institute of Marine Fishery and Oceanography (PINRO) has made assessments of
the potential economic damage due to 239PU contamination of sea products. Commercial fish can
be expected to be contaminated to levels double the allowable limit for 239Pu. Moreover, in addi-
tion to the heavy economic damage (up to 2.5 billion rubles in 1991 prices), negative political re-
action by the Scandinavian countries will inevitably follow.

The most radical preventive measure would be to raise the NS. The costs of such an opera-
tion would exceed 250 million U.S. dollars. Existing damage to the pressure hull and continuing
corrosion could make salvage impossible.

Local sealing could impede the rapid release of radionuclides. One proposed method of seal-
ing the NS is to pump. in a gel consisting of 1-2% chitosan (an active absorber of heavy metal
salts). The gel would undergo polymerization in the presence of calcium contained in seawater,
forming a glassy substance (which would not erode quickly even in strong currents), and practi-
cally completely prevent radionuclides from entering the external environment for decades.

Yet another alternative solution to the problem is to detach and raise only the NS's bow sec-
tion containing the torpedo tubes (or only the torpedo tubes) and the NWH's they contain (with
subsequent destruction or disposal of the warheads).

If any of these alternatives were selected, systematic radioecological monitoring at the resting
place of the Komsomolels would remain mandatory. International participation in such monitoring
must be expanded.

3.6. Conclusion

Direct measurements of the radioactivity of surface seawater in areas used for LRW disposal
have shown no dangerous rise in levels of radioactive contamination over backgrounds.

At sites of direct disposal of the most hazardous SRW (reactors with SNF in place), no ob-
servations have been made since 1967. Now, a quarter of a century later, such observations must
be made immediately. With this aim, a full-scale expedition must be organized this very season
(summer 1993) to inspect the condition of sunken objects in inlets of the eastern coast of Novaya
Zemlya and the Novaya Zenlya Depression. The expedition plans must include all SRW disposal
areas, in both northern and far eastern seas.

The organization of radioecological monitoring at RW disposal sites must be done jointly by
the Navy, the Russian Ministry of Nature and Roskomgidromel. For objects proven to be a radio-
ecological hazard, the Russian Navy, Committee for Special-Purpose Underwater Work
(KOPRON), Ministry of Atomic Energy and Ministry of Nature must develop a plan of measures
to raise them to the surface and subsequently dispose of them on shore.

Fleet hydrographic services must establish the precise coordinates of sunken large objects and
show their position on maps and in piloting books.

To assess the radiological consequences of RW disposal at sea, scientific research should be
initiated immediately concerning a) the radionuclide composition of sunken objects and the condi-
tion of their protective barriers, and b) the uptake of radionuclides by food chains and dose bur-
dens in water life.

A thorough study of the radionuclide budget of ecosystems in northern and far eastern seas
should also be assigned.
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SECTION 4. WAYS OF SOLVING THE PROBLEM OF HANDLING
RADIOACTIVE WASTE PRODUCED IN THE SYSTEM OF THE NAVY

AND MURMANSK MARINE SHIPPING LINE
The widespread practice of RW disposal at sea, followed in the former USSR from 1959 to

1991, arose as a result of unpreparedness for the deployment of an industry specializing in the
handling of RW.

The design and construction of complexes for treating liquid RW and compacting solid RW,
begun in the 60s, was terminated for reasons of false economy and due to the lack of immediate
danger from RW dumping at sea. As a result, Russia now faces a whole series of acute problems
with the operation of its nuclear fleet, which require immediate solution.

The USSR (and now Russia) possesses 235 nuclear-powered vessels and ships, including 228
in the Russian Ministry of Defense's Navy and seven in the Russian Ministry of Transportation
(394 nuclear reactors in the Navy and 13 on icebreakers-60% of the world total). Each year, the
operation of NS's and nuclear-powered ships produces up to 20,000 m3 of liquid RW and up to
6,000 tonnes of solid RW.

Clarification of ways of solving the problem requires a dear idea of the features of the RW
produced.

Most of the LRW (up to 70%) is low-salinity discharges of circulating waters and water loop
flushes with activities on the order of I pCiV1. Higher levels of activity are typical of wastes from
loop decontamination, water from spent fuel assembly (SFA) holding ponds, and a number of
other liquid wastes. This LRW has high salinity and comprises up to 15% of all LRW. Most of the
total activity comes from this group of LRW. A third group includes waters from special sewage
systems of shore sanitation stations, laundries, decontamination stations, and radiation safety labo-
ratories. Their activity is low (up to 10 nCil), and they differ little in salinity from the second
group, but contain surfactants. In volume, the third group also comprises about 15%.

The highest levels of contamination in SRW are found in equipment used in reactor com-
partments.

Significant levels of activity accumulated on filters during treatment of LRW. The majority
(by volume) is contaminated film coatings, uniforms, and other objects. SRW with high levels of
activity was produced in operations with SNF. Handling of SNF should be singled out as an es-
pecially important problem, along with the problem of decommissioning and recycling NS's.

4.1. Problems in Recyding Decommissioned Nudear Submarines and Handling
Spent Nudear Fuel in the Northern Fleet and Murmansk Marine Shipping Line

As a result of arms reductions and for technological reasons, the Russian Ministry of De-
fense's Navy is decommissioning NS's.

On an NS being decommissioned, SNF must be removed from reactors, decontamination
must be performed, reusable equipment must be removed, and the reactor compartment must be
cut out and placed in a properly equipped, ecologically safe storage or disposal site. However,
due to tichnical unpreparedness, this cycle cannot presently be filly implemented.

- The most urgent problem is removing SNF from reactors. As of January 1, 1993, SNF had
been removed from only 15% of NS's decommissioned by the Navy. Only six reactor compart-
ments had been prepared for long-term storage. A special problem is the removal of SNF from
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NS's with damaged cores, which is impossible with current technology Abroad, such damaged
NS's are placed whole in underground repositories for long-term storage.

The removal of SNF from other NS's requires properly equipped transfer points and suffi-
dent capacity for its storage.

As of January 1, 1993, the Northern Fleet was storing 3,000 bundles with SFA's. Since each
bundle contains seven FA's, the total number of SFA's is 21,000.

The Murmansk Maritime Shipping Line is storing SFA's on the tenders Lepse, Imalra, and
Loma They hold a total of about 4,500 SFA's, and their reserve storage capacity is practically ex-
hausted. Conditions of removal of SFA's are just as unfavorable for the Murmansk Maritime
Shipping Line as for the Navy. The repository aboard the Lepse is damaged, with a current activi-
ty of 750,000 Ci (and 17,000 Ci of that is due to long-lived and toxic transuranian elements).

However, the Navy and the Murmansk Maritime Shipping Line have not decided to send
SFA's which are damaged, come from reactor cores with-liquid metal coolant, or are being stored
in containers at outdoor sites for reprocessing.

As a result of the unsatisfactory organization of work to provide timely removal of SNF from
units of the Russian Navy to reprocessing plants of the Russian Ministry of Atomic Energy, exist-
ing SRW storage facilities are overflowing, both in the Navy and, to a lesser extent, in the Mur-
mansk Maritime Shipping Line and at enterprises of the former USSR Ministry of the Shipbuild-
ing Industry. Sufficient capacity for compacting solid (flammable) RW exists only at the Mur-
mansk Maritime Shipping Line's Nuclear Fleet Radio Regiment, but it has not set up a special
system for treatment of LRW. The Navy lacks such systems.

At present, on orders from the Russian Ministry of Defense's Navy, industry has manufac-
tured 50 TK-VG- IS containers, whose use will support the disposal of SNF, but their use is being
held up by the fleets' lack of SNF transshipment terminals (their creation is planned for 1998).
According to schedules, the Navy is prepared to dispose of SNF beginning in mid-1993 using the
TK-VG-l8 containers.

4.2. Problems in Recycling Decommissioned Nuclear Submarines and Handling
Spent Nuclear Fuel and Other Radioactive Waste in the Far Eastern Area

The shore bases and ships of the Pacific Fleet store 1,200 packing bundles (8,400 SFA's)..
Only four reactor compartments have been prepared for long-term storage. As in the North-

ern Fleet, the problem of SNF storage facilities is extremely critical: they are overflowing and do
not comply with international requirements. The condition of low- and intermediate-level SRW
storage facilities also does not comply with these requirements.

Storage facilities for SFA's at floating maintenance centers for reactor refueling are in a dan-
gerous condition, and the SFA's cannot be removed. Moreover, damaged reactors from three
NS's are being stored with nuclear fuel, and the SFA's cannot be removed from them. This is
creating a problem with future disposal of these reactor units.

Thus, the Pacific Fleet, like the Northern Fleet, lacks regional strategies for handling RW and
SNF that specify and develop all technological operations involving RW from the time of produc-
tion until disposal. A consistent technical policy in this vital area of fleet activity can be termed
lacdng Developers and manufacturers of nuclear-powered ships and vessels are not properly co-
ordinating their actions with local governing bodies. Their disregard for the interests of these
bodies is absolutely intolerable at present.
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Figure 12. Decommissioned Nuclear Submarines Awaiting Reactor Core Removal and Furthe Recycling. Pa-
cific Fleet, Pavlovskiy Bay.

Figure 13. Pacific Fleet Nuclear Submarine on Which Unauthoized Reactor Startup Was Performed in August
1985, Accompanied by Thermal Explosion and Fire. Nuclear firel fiom re-
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4.3. Analysis of the Proposed Russian Government Program for Handling,
Recycling and Disposal of Radioactive Wastes and Spent Nuclear Materialsfor the
1993-1995 Period and Through 2005, and of the Russian Federation Government

Resolution of August 31, 1992 on the Recycling of Nudear Submarines

The termination of discharges of LRW produced on Naval ships and at shipyards requires de-
velopment and implementation of a special program. Expert assessments show that the realization
of such a program will require at least five years and expenditures on the order of a billion rubles.
A program of compaction, reprocessing, storage and disposal of SRW will require significantly
greater outlays. The implementation of both these programs can be realized in the framework of
the special-purpose Russian Government Programnfor Handling, Recycling and Disposal of Ra-
dioactive Wastes and Spent Nuclear Mateialsfor the 1993-1995 Period and Through 2005. The
program is presently under review by the Government of the Russian Federation.

Section 9 of the Program, titled Handling Wastes Produced in the Operation and Decom-
missioning of Nuclear Propulsion Units, stipulates the allocation of over six billion rubles (in
1992 prices) for the creation of shore and ship systems and units for reprocessing liquid and solid
RW produced during the operation and repair of nuclear power plants.

The Program for Handling Radioactive Waste schedules for 1993 the conduct of a general
analysis of the formation and accumulation of RW in northern and far eastern areas of Russia and
the workup of a feasibility study for the development of specialized industrial capacity that will
meet the needs for temporary storage, processing and disposal of RW. Under the 1993-1995 Pro-

.gram, pilot repositories are to be developed for disposal of solid and solidified low- and interme-
diate-level RW.

If work on the Program is begun immediately, capacity for disposal of high-level SRW could
be brought on line in 1996. The plan calls for developing designs and by 2000 completing work
on the decommissioning or modernization of radioactively contaminated engineering structures of
shore maintenance centers and other Naval facilities.

Measures to normalize the radiation conditions in Chazhma Bay and the town of Shkotovo-
22, Maritime Territory, are to be developed in 1993 and implemented by 1995.

One item in Section 9 of the Program provides for assessment of the radioecological conse-
quences of RW disposal at sea and the sinking of NS's.

A study of sinking sites of reactors with SNF in place is an urgent priority and must be per-
formed by the forces of a Russian expedition with international involvement no later than summer
1993.

The other urgent measures included in the Program for Handling Radioactive Waste must
include immediate organization of the removal of SNF from storage facilities (primarily floating
ones) of the Navy and Murmansk Maritime Shipping Line. Construction of new SNF storage fa-
cilities at Naval bases must also be arranged immediately and included in the program, and the
commissioning of the proposed SNF storage facilities of the Murmansk Maritime Shipping Line
must be advanced from 1995 to 1994.

Thus, the current draft Program does not take sufficient account of the RW handling prob-
lems that have arisen in the operation of nuclear-powered ships and vessels.

A source of concern is the slow progress of the Program. Financing of work for the Program
appears clearly low and does not correspond to its stated objectives.

A Resolution adopted by the Government of the Russian Federation in August 1992 specified
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practically the entire range of priority steps to recycle NS's and nuclear-powered ships decom-
missioned through 2000. These steps include the construction of temporary storage sites for
floating NS's; the retrofitting of shelters for temporary storage of NS reactor compartments; and
the construction of shore bases for vessels, compartments and equipment for removing reactor
cores and receiving and reprocessing RW, decontamination shops, sections for preparing SRW
for disposal with incinerators, special water treatment and laundries with tanks for temporary
storage of liquid RW and space for temporary storage of solid RW.

On the other hand, the resolution does not resolve questions of the disposal of NS reactor
compartments from which removal of SNF is technically impossible, and does not resolve ques-
tions of the selection of optimal methods and techniques for disposing of reactor compartments
and their equipment and technologies for dismantling and recycling nuclear-powered ships and
NS's and their weapons and armaments in order to prevent radioactive contamination of the envi-
ronment.

4.4. Conclusion
Thus, the Northern and Pacific Fleets have accumulated an aggregate total of about 30,000

SFA's, which corresponds to the contents of about 140 NS reactor cores. Storage facilities have
free space to accept only three more cores.

Given that the normal operation of NS's requires the transfer of about ten reactor cores in
each fleet annually, it is obvious that a critical situation now exists that rules out the further safe
operation of the NS fleet.

At present, the Navy is not prepared to completely halt the discharge of LRW at sea before
commissioning of shore processing centers, planned for 1997.

The current draft of the Government Program for Handling Radioactive Wastes does not
sufficiently account for problems connected with the comprehensive solution of the RW handling
problems created by the operation of nuclear-powered ships and vessels.

The Government resolution adopted in August 1992 provides for the solution of most of the
urgent problems relating to the recycling of NS's and nuclear-powered ships. However, even if
the measures called for in the resolution are fully realized, the necessary capacity to recycle RW

)produced thereunder will not be commissioned until 1996-1997. The resolution also does not ad-
dress the problem of recycling liquid and solid RW produced during the operation of nudear-
powered Naval vessels, and does not resolve problems of the disposal of damaged reactor com-
partments.
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CONCLUSION

In accordance with the objectives stated by the President of the Russian Federation, we have
examined two basic aspects of the problem, international and domestic Russian.

The problems of RW disposal at sea have acquired special importance from the standpoints
both of Russia's compliance with international obligations and of ensuring Russia's ecological
safety.

The unacceptability of RW disposal at sea for Russia follows from the Russian Federation
Law, Protection of the Natural Environment, Article 50, Paragraph 3 of which prohibits the

sinking of RW, and from the repeated official position of the Russian Federation, which signed a
corresponding declaration in Rio de Janeiro and two conventions on the protection of the marine
environment (the Baltic and Black Seas) that prohibit the disposal of RW at sea.

The performance of Russia's international obligations under the London Convention require:
I) presentation of data collected by the Commission on RW dumpings conducted at

sea and official statistical manuals to the Secretariat of the International Maritime
Organization and the IAEA;

2) inspection of RW disposal sites at sea with the support and participation of repre-
sentatives of interested nations and competent international organizations;

3) organization of effective monitoring of sites where dumpings of high-level RW have
been conducted in the past;

4) development of plans for purifying seas of high-level RW that presents an environ-
mental hazard;

5) immediate resolution of problems of processing and safe storage of RW produced
by the operation of nuclear-powered vessels and ships (primarily regarding the con-
struction of storage facilities and commissioning of capacity to process RW).

51



594

FINDINGS
1. We have established and documented that beginning in 1959, the former USSR disposed

of various levels of RW. This refers to RW produced during the operation and repair of nuclear-
powered Naval vessels and ships of the Murmansk Maritime Shipping Line. There were cases ofunauthorized and accidental sinking of vessels containing RW. Some RW (including NS reactor
compartments and damaged reactors with nuclear fuel residues) was transferred for sinking from
ship repair enterprises of the USSR Ministry of the Shipbuilding Industry.

In 1991-1992, the Navy continued dumping liquid RW in the Barents Sea, as well as liquid
and solid RW in Far Eastern seas.

2. The Soviet Union did not furnish any information to the International Maritime Organiza-
tion of the International Atomic Energy Agency on RW dumping at sea performed by the USSR.

Normative legal acts and departmental instructions regarding the disposal of RW at sea that
have been retained from the time of the USSR and are applicable on Russian territory either do
not comply with or directly contradict the London Convention accepted by the Russian Federa-
tion, other international agreements in this area, and the 1991 Russian Federation Law Protection
of the Natural Environment.

3. Due to the fleets' unpreparedness for a transition to new means of transporting SNF,existing temporary storage facilities for SFA's are overflowing. SRW from vessels, ships and
yards is accumulating in containers in outdoor areas.

This is why it is practically impossible to halt RW dumping at sea without simultaneously
solving problems of handling it on shore. It would lead to a further accumulation of RW at its
points of production and temporary storage, degrade radiation and overall ecological conditions,
and cause a rise in social tensions and a real threat to personnel and the public.

4. Because the leaders of the former USSR adopted the concept of disposing of intermedi-
ate- and low-level RW at sea, construction of capacity for processing solid RW and purifying lq-
uid RW, begun by the Navy in the 60s, was halted in 1972.

The 1985 USSR Government decision to build special storage fadlities in the northern and
Pacific Fleets for disposal of reactor compartments from NS's, with commissioning of their first
stages scheduled for 1993, has not been implemented.

5. It appears impossible to establish the amount of radionucfides that entered the marine en-
vironment in RW discharges from the territory of the USSR with the desired accuracy. According
to documentary data at the Commission's disposal, the activity of dumped RW was 325 kCi. Ac-
cording to expert estimates, the maximum activity of RW that entered seas adjacent to Russian
territory could have been as much as 2,500 kCi (at the time of disposal).

6. The greatest potential radioecological hazard is presented by reactors from NS's and thecore plate of the nuclear icebreaker Lenin, with nuclear fuel in place, which were dumped in
shallow inlets of Novaya Zemlya archipelago in the Kara Sea.

7. Monitoring of radiation conditions in marine disposal areas for SRW has not been per-
formed for over 25 years.
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ABBREVIATIONS USED

Used in Translation Used in Orignal
FA TVS
Gosatomnadzor Gostomnadzor

Goskomgidrome1 Goskomgidromet
IAEA MAGATE
IGPRAD IGPRAD

IMO IMO
KOPRON KOPRON
LRW ZhRO
NS APL
NWH YaBP
PINRO PINRO
PS-82 PS-82
Roskomgidromet Roskomgidromet
RTG RITEG
RW RAO
SFA OTVS
SNF OYaT
SRW TRO
VSTZ-66 VSTZ-66

Expansion
fuel assembly
Russian State Committee for the Supervision of

Nuclear and Radiation Safety
USSR State Committee for Hydrometeorology
International Atomic Energy Agency
Intergovernmental Working Group on Radioactive

Waste Disposal
International Maritime Organization
Committee for Special-Purpose Underwater Work
liquid radioactive waste
nuclear submarine
nuclear warhead
Polar Institute of Marine Fishery and Oceanography
Regusationsfor Discharge of Radioactive Waste at Sea
Russian Committee for Hydrometeorology
radioisotope thermoelectric generator
radioactive waste
spent fuel assembly
spent nuclear fuel
solid radioactive waste
Temporary Sanitary Requirementsfor Disposal of

Radioactive Wastes at Sea

57



600

APPENDICES

Table Al. Characteristics of Liquid Radioactive Waste
Discharge Areas in Northern Seas

Area Coordinates Geographic Depth, Remarks
N. Lat. E. Long. Name meters

I 78°0' 48°0' Barents Sea 180-300 Open sea
78°0' 52°0'
74°0' 48°0'
74°0' 52°0'

2 77100 4310 Barents Sea 200-300 Open sea
77°0' 47°0'

72030' 43°0'
72030' 47°0'

3 72045' 33°30' Barents Sea 200-300 Open sea
72045' 36030'
72015' 33°30'
72015' 36030'

4 69051 ' 34°15 Barents Sea 100-200 Coastal
69°51' 34°51'
69034' 34°15'
69034' 34°51'

5 68018' 40013' Barents Sea 50-100 Coastal
68°18' 40036'
68010' 40°13'
68010' 40036'
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Table A2. Characteristics of Liquid Radioactive Waste Discharge in Northern Seas

Area Area 2 Area 3 Area 4 Area S
Year Volume, Acti it, Volume. Actiiv Volume, Actriitv. Volume, Activity, Volume, Activity,

m3 Ci TBq) m3 Ci (Ba) m3 Ci (r1q) ml Ci (lBq) m3 C (lBq
1960 760 0.21

1961 930 16.5

1962 850 4.61
1963 1054 35S.15

1964 910 153.11
1965 . 6520 963.62 _

1966 . 3540 366.84 1220 5.97 449 1.01
1967 _ 144 30 17 530 2.2 _ 2000 2.69
1968 353 2.81 1357 0.50 1400 1.52
1969 316 109.51 3416 51.S7 1290 0.29 750 0.41
1970 2703 65.42 4370 96.13 2257 0.56
1971 2371 20.65 1096 3.62 1549 1.41
1972 850 5.9 930 19.5 4101 101.33 2560 8.40
1973 882 22.0 4057 76.6 3872 129.36 885 4.00
1974 8645 265.7 3155 321.3 838 0.80
1975 1947 430.0 4720 55.27 851 15.3 835 6.35 1610 8.16
1976 100 63.0 6229 75.9 2788 811.9 830 11.20
1977 1500 68.32 4150 47.35 860 1.5 870 8.70
1978 340 30.19 5170 90.25
1979 604 12.01 7286 78.42
1980 650 27.06 3405 22.32 3957 37.67 800 8.00
1981 . 2146 268.27 2130 201.06 906 3.99 2755 21.13
1982 1250 169.0 1745.4 11.07 1476.6 18.52 1855 9.70
1983 685 72.41 1772.1 265.34 472 11.06 3247 22.34
1984 5125.4 222.13 820 5.99 740 2.78 1614.8 51.38
1985 2376.6 65.85 3980.5 21.9
1986 900 10.59 870 29.49 1410 5.74 3410 23.73
1987 ___,. __, . 1740 34.8 780 14.7 2211 22.38 2063 20.6 1
1988 364 .1527SI5

1989 _ 2472 39.76 875 1.41 2752 11.10 Total, Areas 1-5
1990- 751 084 1267 7.12 5913.6 59.03 Volume, Actjivty,
1991 263.2 3.99 2382.8 1961 m3 Ci (Bq
Total 14244 6356 66811 3341 53300 082, 8507 54 46772 317 19634 12153

(235) (123) ()
1

- (2) (12) _ ((12)
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Table A2 (Continued)

Discharge Outside Areas 1-5
Year Volume, Activity, Remarks

1959 600 0.00 65044' N 35°54' E, White Sea

1960 100 0.2 Near Gogland Island. Baltic Sea
1965 100 100 Severodvinsk. explosion at plant
1976 ? 8500 Kara Sea, LRW from nuclear icebreaker

Lenin
1982 7 10 Andreyev Bay. reservoir leak
1989 ? 200 Ara Bay, accident aboard an NS
Total

Areas
1-5

Grand
Total

800
+?

189634

190434

11600
(429)
12153
(450)

23753
(879)
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Table A3. Characteristics of Solid Radioactive Waste
Disposal Areas in the Kara Sea

Area Coort inates Geographic Location Depth,N. Lat. E. Lon?. meters
1 72°5' 57'30' Kara Sea, 380

73°17 60°0 Novaya Zemlya Depression
2 74040' 59053' Sedov Inlet, 13-33

74°42' 600 17 east coast of Novaya Zemlya
3 74°35'1" 59'18' °8a Inlet, 24

747' 59°12' east coast of Novaya Zemlya
4 74022'3' 58042V1 Tsivolka Inlet, 56-135

74°22'0" 58°41'00 east coast of Novaya Zemlya
5 72°33'4" 55034 Stepovoy Inlet, 25-27

72032'40 55023'3" east coast of Novaya Zemvya
6 7105650 55°221 Abrosimov Inlet, 12-20

7156'0" 55019l11" east coast of Novaya Zemlya
7 75'40*9" 63°599 Blagopoluchiye Inlet, 13-16

east coast of Novaya Zemlya
8 75°58' 66°20 Techeniye Inlet, up to 50

75059' 66°18' east coast of Novaya Zemlya
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Table A4. Characteristies of Solid Radioactive Waste Dumping in Northern Seas

Year I Coordinates Volume, I Activity (9
0
Sr I Form of Dis al

N. Lat i E. Long. | equivalent, Ci) Containers I Ships Unenclosed
Area I Karm Se

1967 73°17'3 59°54' 212 35.3 Main circu-
lating pump
from nuclear
icebreaker
Lenin (3

1967 72°21' 5r5i0s1 910 359 Steamer
Josh Diaz

1968 73°06' 59°10 150 5.6 Barge No. 3
1969 Area I 144.8 159.2 7 ?
1970 73l I' 5954' 144 5.6 ? i

1972 72°24' 5755' ? 160 Lighter

1973 72°23' 58°0' ? ? Tanker
_NT15

1974 72°11' 57°40' ? ? Lighter
______ _____ ________ Oma

1975 72°38' 58°20' 5000 30 Lighter L-3
1977 72'19'22' 5746' 600 0.6 MBSN-

°801250
1980 72018'1" 5736'4" 243 118.4
1980 72°15' 5735' ? ?
1984 72°15' 5730' 295.1 248.6 Containers

_ ~~~~~~~~~~~~~~(V+)
1984 4.0 5.8 Class 111 fur-

ferol-acetone
.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ resin (V+)

1984 3.0 14.8 Primary loop
circulating

9 85 72°21' 5r50'18" 5182.1 738.24 1027 SRW
1985 73°06' 59°10' 693.26 506.99 535
1986 7221' 57050'18 419.4 156.83 321
1987 73006' 59"10. 1302.3 628.14 847 Steam gene-

rator, prima-
ry loop cir-
culating

1989 73°06' 59°10' 370.26 87.095 256
1989 72°21' 575018" 142 24.18 57
1991 73017'30 59354' 264.4 20.66 131 SRW

_ ________ _______ 354.5 14.92
Total 16134 3320 3174 8 9

_ _ _ _ _ (123) _ _ _ _ _ _ _ _ _
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Table A4 (continued)

Year Coordinates Volume. I Activity (OSr| Form of Dis!sl
| N. Lat I E .om m3 equivalent Ci) I Contannas I Ships I Unenclosed

Area 2. Sedov Inlet
19S2 74°40' 59'55 ? 100
1982 74°40' 59055' 2357.6 1718.2 298 91 4k-650B

bundles
1982 74°42 69°56' 218.4 63.56 182
1982 74°41' 5953' 276 118.32 230
1983 74'40' 59°56' 280.5 I121.44 231
1984 7441' 60l7T 136.5 172.8 108
1984 74°41' 60°17' 3.0 6.0 Furfurol-

actone resin(n6 pcs.)rei
1984 74°41' 6017 10.5 52.5 Primary loop

cirulating

1984 74°4 B 6001 7' 150.9 57.21 59 Stenm gene.
rator

Total 3433 3140 1108 104
(126)

Area 3. Ogn Inlet
1968 74°07' 53012' 400 4 Barge SB-5 SRW
1976 74°35'1" 59'15'4' 560 929

1978 74°17 5818' 170 15.5 . SRW
1980 74°35' 59014' 278 274.35 SRW
1980 74°35' 59°14' 500 59.21

1981 ? _ _? 349.06 containers, ? SRW
1983 74°35 59°13'5 540 205.32 212

1983 74035'1" 59013'10 580 190.6 260
Total 3028 2027 472+? 1 4

. . ___ (75) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Area 4. Tsivolka Inlet
1964 74°22'3" 5841' 640 977.37 1600 Special SRW

lighter
.___ | l l l |N. Bawman

1965 74°223" 5841' 266 448.96 SRW
1966 74223 | 5841' 446 534.17 SRW
1967 7402230 5842' 240 374.97 SRW
1967 74222 | 58041'5 | 25.2 28.64 SRW
1967 740223' 5842'1" 72.21 77.2 SRW
1976 74°22' 5842' 1233 12 Special

lighter
________ I _______ ______ I _________ ______ I__ K bbzhm a

1978 74022' 5841'_ 438 230.5 | ? | _

Total 3360 2684 1600+? 2 6
l I I 99 11
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Table A4 (continued)

Year | Coordinates Volume, Activity (90Sr Form of Disposal
N. Lat E. Long. in

3 equivalent, Ci) Containers Shi Unenclosed
Ara. Stewvov Wet

1968 72°324" 55°339S 185.2 184.78 SRWfroII
nuclear ice-
breaker Le-

________ "~~~~~~~~~~~~~~~~~in
1970 7233' 55°29'2" 243 371.12 SRW
1972 720332' 55026'20 242 212 SRW
1973 72033'2' 55°233" 532 325.24 SRW
1975 720334" 55°24' 445 187 SRW
Total 1647 1280 5

(47)
_ _____ ______ Area 6. Abrosimov Inlet

1966 71°56'1" 55019'5' ? ? Barge |
1967 71°56'5" 55021'50 ? 0.28 Barge

231500
1967 71°56' 55°21' ? 30 Barge SRW

MBSN-
378250

1974 71'56 0 55'21-00 520 229
1977 710553" 55°22'1" 254.8 387 8
1980 71°56' 55021 ' 750 10 Lighter Steam gene-

L-8711 rators (5
. ___ ._ _ pes.), SRW

1981 71056' 55°21'2 392 5 ?
Total 1917 661 8+? 4 7

_________ _________ (24.5) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Area 7. Blagooluchiye Inlet
1972 75'40S9' 63°39' 331 234.84 I SRW from

_ I I I Lenin
Total 331 235 1

(8)
Area 8. Techeniye Inlet

1982 76°58' 66°20' .91.2 29.34 76
.. .. 84.0 4.0 70

1988 73059' 66°18' 229 1811.21 Lighter No.
4

Total 404 1845 146 1
(68)

64



607

Table A4 (continued)

Yca- ] Coo |Volume, | Act- -(5r| o poa| .idtIE I .i r I .. i ; l_ _
- -.-. s. I . , ' I I I I I In=0I oa

Outside Areas I .
1978 69°34'1- 4r56'* 1100 40 Lighter Cruise mis-

Nikel sies (7 pcs.),
,steam gme-
,rators (S
pcs.), PR-
50's (2 pcs.),
warheads (4

Total 1100 40 1 18
__________ ~~(1.5) _ _ _ _ _ _ _ _ _ _ _

Grand Total . 31534 15502 6508 17 154
(574) 1 _

1-20 miles northw of Kolguycv Island. possible coordinaes 6934'0 N, 47562 E.
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Table A5. Characteristics of Liquid Radioactive Waste Discharge
and Solid Radioactive Waste Dumping Areas in Far Eastern Seas

Area Coordinates Geographic Location Depth, Remarks
N. Lat. E. Long. meters

I 42°0' 133°10' Sea of Japan 3250-3700 Liquid RW
42°0' 134°30'
4100' 133010'
410'0 134°30'

2 41°10' 13110' Sea of Japan 2900-3300 Liquid RW
41°10' 134°30'
39°30' 131°10'
39°30' 134°30'

3 53*0- 148010' Pacific Ocean ? Liquid RW
5300* 146040' (east coast of
5120' 148010' Kamchatka)
51020' 146040'

4 50100 162045' Pacific Ocean ? Liquid RW
50,0. 161°35' (east coast of
4800' 162°40' Kamchatka)
48°0' 161035'

5 42026' 131037' Sea of Japan 1100-1500 Liquid RW
42026' 132020'
42017' 131°37
42017' 132°20'

6 41055' 131047' Sea of Japan 1900-3300 Liquid and
41055' 13213' solid RW
41°45' 131047'
41°45' 132°13'

7 52028' 159002' Pacific Ocean 1400-1500 Liquid RW
52°28' 159012' (east coast of
52040' 159002' Kamchatka)
52040' 159°12'

8 52028' 159006' Pacific Ocean 2000-2570 Liquid RW
52°28' 159011' (east coast of
52°34' 159002' Kamchatka)
52034' 159°11'

9 41036' 133022' Sea of Japan 3250-3700 Liquid and
41'36 134042' solid RW
41°46' 133022'
41°46' 134042' .

10 40010 131015' Sea of Japan 2900-3300 Liquid and
41010 131015' solid RW
40°10' 131035'
41°10' 131035' .
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Table A6. Characteristics of Liquid Radioactive Waste Discharge
in Far Eastern Seas

Arma I Ar2 Area 3 Area4
Year Volume, |ActivityI Volume, Activity. Volume, Activity, Volume, I AcdiviY,

m3 ICi rTm) mJ Ci ( Bq m3 |nCi (70 m3 ICri(BR)I
Tota 16250 1.5 3156 0.9 1513 1 l 4803 0.2

- (0.1) (0.03) 0.004 (0.007

-For Areas 1-4, only summary data are presented, without year-by-year breakdown.

Area 5 Area 6 Ana7 Area 9 Area 10
Year Volume, Activity. Volume, Activity. Volume, Activity, Volume, Activity, Volume, Activity,m3 Ci (13) m3 Ci Bq m3 Ci ( io)l m3 Ci (lq) m3 Ci
1966 7 0.12 800 0.09 _
1967 ? 0.16 900 0.02
1968 ? 3.10 900 0.05
1969 ? 0.89 1200 0.20 .
1970 ? 1.8 ? 0.24
1971 ? 1.5 ? 1.18
1972 ? 32.35 2100 0.17
1973 2930 23.4 3700 5.09
1974 900 28 ? 0.05 2835 22.212
1975 856 0.09 2028 3.45
1976 3630 13.057
1977 _ _ 1517 0.95 2210 0.376
1978 _ _ 2334 5.29 4124 19.966
1979 3140 411.03
1980 2335 0.29 3545 52.051
19SI 3530 2.79 929 3.998
1982 2960 149.88 2840 13.57
1983 1730 28.54 3553.6 20.387
19S4 526 19.14 1500 3.27 3600 34.55
1985 305 12.81 2997.5 190.49
1986 259 0.15 824 318.15 2550 26.44 3698.74 10250.3"
1987 L 4248 170.6 780 31.90 2710 217.4
1988 1808 18.7 1230 42.9 720 10_45I1990 133 0.7- 890 1.3 902 8.44 Total, Areas 1-101 900 5.3 - - -4
1992 906 1.3 906 1.3 1774 7.6 m- 

3
Ci(

Totl 7836+? 117 5072 489 34289+ 352 32970 10840 17608 536 123497 12337
- -~ (4) _ (1S) _ (13) (41 _ (1 (456)

67
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Table A7. Characteristics of Solid Radioactive Waste Dumping
in Far Eastern Seas

Coordinates Volume, Activity, Form of Dis al
N. Lat. E. Long. m3 Ci Containers I Shi Unenclosed

Area 6
1968 No data 136 21 136
1969 No data 1145 209 1145
1970 No data 693 22 693 _
1971 No data 481 III 481
1973 No data 241 122 241
1973 No data 550 58 - Fire control

tower Liffy
1973 No data 70 3 - Floating fire

control
tower

1986 41°50' 131°30' 59 72 52
1986 41°50' 131°30' 40 4 40
1986 41050' 1320'0 371 II - Mediumn

fishing tra-
lerlreErigera-
tar ship
__Indra

1986 41°51' 1320'0 180 115 Fishing sei-
ner Kapitan
Aron

1987 41°50W 1320'0 21 43 - Part of a
crane

1987 41°50' 1320'0 200 17 Barge
1987 41°50' 1320'0 95 14 44 -

1987 41°0'5 132'0 16 1 - - Metal
1987 41°50' 132.00 37 34 37 - _
1987 41°50' 1320'0 48 5 32 -

1988 41°50' 1320'0 26 6.9 14 - -

Total 4409 869 2915 .2
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ (32) .__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

__ Area 8
1969 No data 61 133 61 - -

1970 No data 20 14 20 - -

1970 52'21' 156°6' 6 14 16 - -

1970 52°28' 159 1 4 6 4 - -

1970 52434' 159°2' 5.1 4 - -

1970 52°34' 1590 11' 16 16 18 - -

1970 No data 16 63 16 _
1971 No data 20 9 20

1971 No data 5 70 5 _
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Table A7 (continued)

Year Coordinates Volume, | Activity, Form of Di'sp
N. Lat. i E. Lon m

3
Ci I Containers Ship | Unenclosed

Area 8 (continued)
1972 No data 300 3.8 - Heavy

trawler
Swngay

1972 No data 14 3.2 14 _
1973 No data 60 26 60 _
1974 No data 56 4.8 56 _
1975 No data 64 47 64 _
1976 No data 27 17 27 -
1977 No data 25 41 25 - _
1978 No data 50 36 50 -
1980 54°34' 159°2' 94 27 94 - _
1981 52°28' 15901' 48 27 48 -
1982 54°34' 159011' 95 242 95 _ _
1983 52028' 159°2' 60 44 60 -
1985 52°30' 159°4' 82 1537 51 -
1986 52°31' 1599' 47 II 41 -
1986 52030' 159°8' 15 8 15 _ .
1986 52031' 15908 8 39 - - Primary loop

circulatng
pump (50

1986 52031' 159°8' 105 45 105
1987 52031 159°8' 50 41 50 . -
1987 52032' 159°8' 51 40 50
1988 52030' 159°8' 2.7 8 - - GTsN-146

main circula-
ting pump

1988 52030' 15909 70 59 - - Steam gene-
rator (10

1988 52030' 159°9' 97 37 97 _ -

1989 52030' 159°9' 46 13 46 _
1989 52030' 1599' 7 70 - _ Submarine

.___ core plt
1989 52030' 15909' 3.7 0.85 _ - Pzimaay loop

circulating

1989______ 511pump ( pc.)1989 52030' 15909' 30 17 30--
1989 52030' 15909. 14 3.5 - _ Hydrova-

cuum decon-
tamination

1989 52°30' 159 556 8.4 56 _i
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Table A7 (continued)

Year Coordinates Volume, I Activity, Form of Dissal
|N. Lat. |E. Long. n3 | Ci Containers Ships Unclosed

. Area ~~~~~8 (conitinued)
1990 52°30' 1599' 72 13 72 _ _
1990 52°30' 159°9' 600 138 Barge
1990 52°30' 159°9' 55 29 50 _ _
1991 52030' 159°9' 41 13 41
1992 522305 159 5 46 12 41 2 2
Total 2553 2992 1502 2 62+

_ _________ _________ ________ (111)

Area 9 |
1974 41040' 13330' 14 6 14 - -
974 41045' 133'41' 32 17 32

1974 41°44' 1332' 28 2 28
1974 41°36' 133°22' 132 33 - Seiner No.

_____ 100
1975 41°41' 133'40' 40 36 40 - _
1975 41°40' 133'1 4 22 4 -
1975 41°40' 1330'1 40 296 40 - _
1975 41049' 133°10' IS 28 IS -_
1975 41°40' 133030' 22 8.4 22 - _
1975 41°40' 133030' 20 26 20 _
1975 41036' 13222' 130 16 - SeinerNo. 5
1975 41036' 132°22' 63 4 63
1975 41036' 132°22' 230 20 - Seiner No. 6
1975 41036' 132°22' 204 19 - Seiner No. 4
1975 41°41' 13441' 196 26 - SeinerNo. 2
1975 41°41' 134°41' 154 16 - SeinerNo. 3
1975 4141' 134°41' 36 3.6 36 -_
1976 41°41' 133030' 40 16 40
1977 41°42' 133030' 46 164 46 _ _
1977 4141' 133022' 62 3 38 . _
1977 41°37' 13342' 174 6 Fishing ship
1977 41037' 13342' 160 6 - Fishing ship
1978 41°40' 133'40' 29 1 29 -
1978 41040' 13340' 13 18 13 -_
197S 41°40' 133340' 23 3.4 23 -
1978 41°43' 13335' 28 2.5 28 -
1978 41141' 133031' 39 68 39 - _
1978 41i40' 133031' 36 7.5 36
1978 41038' 133°41' 33 5 33 _
1978 41037' 133°42' 235 15 Fshingship -

1978 41037' 13342' 17 11 - Fishing ship
1978 41°44' 133°26 29 2 27 _ _
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Table A7 (continued)

Year Coordinates Volume, Activty, Form of Di
N. Lat. E. Los. | 3 Ci Containers I Shi Unenclosed

Ar 9 (continued)
1978 41°44' 133°26 321 5 321 _
1984 41'41w 13402' 34 236 34
1984 41°39' 133030 29 8.5 29 _ _
1985 41°38' 133°30' 36 833 31 _ _
1985 41°39' 133°30' 40 9.7 60 _ _
1985 41°40 133°23' 201 14 - Experimen-

tal vessel
__ _ _ _ _ _ Ungur _ _ _ _ _ _

1985 41037' 134oO 80 21.5 80 Unu
1985 41°41' 134°l' 50 90 50 _ -
1985 41038' 133°25' 58 3.3 58 _ _
1986 41°40 134010' 38 70 37 _ .
1986 41°40' 134°18' 31 15 31 _ _
1986 41046' 134°10' 20 5 18 I _
1987 41040' 134°20' 31 26 34 -
1987 41°46' 134°30' 41 85 28 -
1987 41036' 133022' 474 13.5 - Fishing ship

___________ ___________ A
t~j ew r

1987 41036' 134030' 42 8 28 _ _
1988 41036' 134030' 208 8 - Fishing ship

Trebovatel-

1988 41°46' 134°30' 50 10 34 _
1988 41°40' 134°30' 1665 17 - 7NT-14
1988 41°40' 134°18' 362 36 _ SR7M-8
1988 41042' 134°30' 56 62 56 _ _
1988 41°40' 134°18' 110 8.2 - SR7M-427
1989 41°40' 134°O' 35 14 35 _ _
1989 41°40' 1340 360 373 - Barge
1990 41040' 134'0O 114 103 14 Fishing ship

Tayczhnsy
1991 41°40' 134°O' 18 1.4 __
1991 41°40' 134°' 15 6.5 _ - Steam gene-

_ _ _ _ _ ._ _ _ _ _ _ ._ _ _ _ _ .rator (5 pes.)
199 41°40' 134°O' - - - Primary loop

circulating
pumps (21

1991 41°40' 133030' 124 39.5 - Fishing ship pcs.)

1992 41°40' 133030' 2640 14.5 - 1wI-II _
1992 41°40' 133030' 55 0.8 41 _
Total 9846 2230 1689 18 26

(82)
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Table A7 (continued)

Year I Coordinates Volume, I Activity, I Form of Disposal
I N. Lat. I E. Long. I m

3
Ci | Containers I Ships I Unenclosed

Area 10
1978 400l 13115' 31 46 . - Submarine

reactor tank
. ~~~~~~(2 pcs.)

1979 41°30' 131°35' 60 125 _ - Tank ofre-
servoir for
spent process
channels (2

1979 40010' 131015' 162 9.2 - Fishingship p
1979 41023' 131°25' 50 4.2 42 -
1979 40010' 131°15' 800 20.7 21 -
1980 4 1 005' 131°30' 68 72.7 68 -
1980 41°25' 131020' 65 0.95 53 - _
1980 40°10' 131015' 200 2.2 - Fishing ship

Tedzhem
1980 40°10- 131°15' 240 3 Fishing ship

Tauz
1980 41029' 13118' 34 0.2 34 _ .
1980 40°10' 131°18' 284 3.6 - RS-309 _
1981 40°10' 131°18' 165 2.5 - Fishing ship

Tekeli
1981 41°20' 131°26' 183 144.5 188 _
1981 4100' 131°26' 74 0.5 48 _ _
1981 40010' 131°15' 472 7.3 - Fishing ship

Tagil
1981 40°10' 131°15' 217 2.8 - RS-300
1982 41020' 131P26' 40 38.4 40
1982 41005' 131°30' 36 23.4 36 -

1982 40°40' 131015' 255 7.1 - Fishing ship
Troitsk

1982 41040' 131°26' 31 0.12 31 _ _
1982 41°40' 131°21' 42 0.35 38
1982 40°40' 131°15' 450 11 - Fishing ship

Kosmonavt
_________ _________ _______ ~~Yeforov

1983 41°40' 131°26 107 92.3 83 Reactor lid

1983 41°40' 131°25' 47 2.35 47 ( p
1983 41°40 131°25' 405 10.6 - Medium

fishing traw-
ler/refrigera-
tor ship

0
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