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

SATURDAY, AUGUST 15, 1992

U.5. SENATE,
SELECT COMMITTEE ON INTELLIGENCE,
Fairbanks, AK.
The select committee met,'jmrsuant 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, é:er:sidmg' .

Present: ator Murkowski.

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

PROCEEDINGS

Senator MURKOWSKI. Good morning, ladies and gentlemen. Those
*of 3;23 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 gzmmitteeon Intelligence. Let me introduce
on my left John Moseman, Chief of 8 for the Minority, and
David Garman on my right of the Senate Intelligence Committee
Staff. Ma% Johnson on the far right is acting as our Committee
Reporter. We'll introduce Buff Bohian 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 Pm told it's not an earthguake 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.

{n
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The fali of the Soviet regime has resuited in an outpouring of in-
formation about the prectices 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 Arcti¢/
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, aind the Arctic
Research Commission, and the State of Alagka.

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 theyre designed in such a'way 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 ‘gathway for ra-
dioactive contaminants from Eastern Europe and Western Russia,
where many of these reactors are located. The threats presented by
those potential radiocactive risks are just apart of a m;ger Arctic
pollution problem. Every day, industrial activities of the former So-'
viet Union confinue to create pollutants. I think we should face up
to the reality that in a country struggling for economic survival, en-
vironmen{ 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 m Alaskans. Smal}
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. Wil
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 e?lgre 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 Srou
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 Stste, Curtis Bohlen, to give us
the State Dﬁrtment’s‘ perspective. As. a senior member of the
Interagen tic Research Policy Committee, Secre "Bohlen
can also tell us what can and should be done to scientificaily assess
the threats facing the Arctic from these various poliutants. 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 cbange 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 scientiste, 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
thougbts about the opportunities and problems invelved 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 ai:mo%)heric research, Dr.
Ned Ostenso, will outline the t%ro am that NOAA can bring to
bear on these problems. One of the Environmental Protection Agen-
gr's top radiation and mixed waste experts, Admiral Richard

uimond, will provide the EPA’s perspectivé on these problems.
We'll also hear from a number of scientists and health experts, in-
cluding some who have come from Russia, from Denmark, Norway
and elsewhere, to provide information based on their experience,
their research and their monitoring. We have representatives from
the environmental community, one to specifically address issues in-
volving the dumping of nuclear materials in the ocean, another to
present information gathered about a broader range of pollutants
and the mechanisms and that trans 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 representin%ean 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 probiems.

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 Alagka Health i’roject, and manti others have also submitted
written testimony. I invite people in the audience to submit writien
testimony, if they're inclined to do so. The hearing record will be
kept open for two weeks for the acceptance-of additional- public tes-
timony.

[The documents referred to follow:]
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DEPT. OF EN VERONMENTAL CONSERVATION
OFFICE OF THE COMMISSIONER Phone: (907}465-5000
410 WILLOUGHBY AVENUE, SUITE 105 Fax; (907) 465-5670
JUNEAU, AK 998011795

August 28, 1992

The Horwrabis Frank H. Murkowsid, Co-chairyan
Senate Sslact Committen on Intaliigence

United States Senate

ATTENTION DAVID (SARMAN

Am, 211 Hart Senate Buliding

Washington, OC 20510

Dear Senator Murkowski:

Thank you for kolting the Select Committee on inteligance open hearing on radiation
argt environmental threats to the Arclic from the former Soviet Union on August 15.
Thig was indy an extraordinary hearing and the Stats of Alaska appreciated the

opportunty to tostly.

With this lotter, we wish to follow up on our suggestions for an acfon plan to further

identify and respond to the threats discussed at the hearing. The Alaska Department
of Envirarmnental Conservation is one of severs! State agencies with responsibility for

health and the environment; we work closely with the Alaska Department of Health and
Sociat Services and with the Alaska Divisian of Emergency Services in the Deparimant
of Military andd Veterans Affairs. The Alasks Department of Fish ond Garne also carries
responsibitities in this arena, Al of cur Depanments participate int the Northern Forum,
an assovintion of state, provincial and regional govemors from Northern ragions which
is chaired by Govemor Walter J, Hicke! with a secrotariat in Anchorape. As well, aach
of our agencies deal with counterpart faderal agoncies trough a varisty of cooperative
agresmonts,

Th key points of action we suggest in follow-up to what we've leamed at the hearing,
In covrdinated foders! and State action, are as follows:

1. The United States needs to establish g real-time radistion monitoring
- systerm in Alaska andg, through bilateral or multilateral agreements, .
Russian tervitory which neighixors Alaska. ‘the Stats of Alaska is arvdous
to cooperats in this program.  Our loiter to the Envircamental Protection
Agancy's (EPA} Rear Admiral Hichard J. Guimond, describing this



The Honorabie Frank H, Murkowski 2 August 28, 1992

program in detal, is snclossd. We regquest, with this letter,
Congressional funding of 3_285,000 to instal this monitaring effors

2. The United States, Russia, regional govermments in Russia, and the State
of Alaska need to develop appropriats prevention and response plans for
& nuclear incident, including a power-plant accident, submarine mishap,
or rypture of improperly disposed nutiear wiste. This plan needs to be
tested with regular drills involving nationsl and iocal governments.

A copy of Governor Hickel's April 20 fetter to Ambassador Strauss
reguesting mproved nolification and monitoring is also andosed,

3, The United States and other Arclic nations nesd to work with national
&nd regional governmems in Russia to fully identify, map and develop a
mitigation plan for te rudiear and other major environmentat threats in
the Arctic. We understand the U.S. Arctic Research Commigsion has
recently discussed this issue, with the objective of producing a hazards
map for the aastern Arctic of Russia similar to the map produced by
Norway, Polard, and Russia for the westem Arctic, Besides finding the
source of radionucieides in the Arctic, we must also work quickly to
identity the source of mercury, cadmium, and PCBs which are
increasingly found in the Arctic food chain, Mitigation can only begin
when we krow the source. The State of Alaska, through existing
oooperative agreements with environmental agencies in Magadan,
Kamchatka, and Viadivastok, can assist in this effort, The Northemn
Forum is also structured to asuist In this effort. .U.S. disarmament
suppor programs, the Arctic Environmental Protection Stretegy, and U8,
activity under the proposed aid package Should help this work as well,

4. The United States and Alaska rieed to deveiop a coordinated action plan
to use the Russian nid package to suppart environment, heaith, and ey
economic infrastructure in the Russian For East that affects Alaska, Parts
of the proposed sid package which suppart Joint research, investmaent,
and intergovernmenisl sxchange shouid be used to support these goals.

By separate cover, you will receive a latter detaiing the Stete's interest in
this goal as the id package goes to conferance,

4. Fhe United States shouid, wherever possible, support the Northem
Forum as a maans to strengthen local participation in international Arctic
affairs and as a means to strengthen the role of regional governments in
the Russian North, Thet support can inciude placemernt of 1.5, State
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Department officials at the Secretariat in Anchorage as tralning in Arctic
policy. Federal resaarch for the Arctic Ervironmental Protaction

andt other goals should be coordinated with efforts of tha Northemn
Fotum. The Northem Forum Secratariat could also serve as host
secratariat for either the flora and fauma o the marine environmental
protection progframs of the Arctic Environmentat Protection Strategy. We
batieve the Northem Forum, o 1t involves regional govemments, s a
better mechanism than the Arctic Councl propased by the Canatian
government.

6. The Unitad States needs 10 roverse ths pattern of federal "naglect’ of
rrajor health and environmantal issues n Alaska by establishing an
Arctic/Alsska region for tho Environmentsl Protection Agercy, and
daveloping & better faderal commitment to Alaska rural heaith and
sanitation issues.

immediate attention must be paid to the radiation and pofiution lagacy of
the United States in the Arctic. Radicactive soils at FL Greeley fum a
disabiad reactor, and in norfwestern Alaska from the Project Charict
tests, showudd be packod and removedt to safe storage of once. A sheet
datailing some of what wo know of thase two sitss is anclosed to tis
fstter. As well, wo are sending a dreft copy of “A Commitment to
Alaskans” detaing the huge problems rural Alaskans face in
anvironmaental health issues.

-- Senator, as & result of the Falrbanks hearing we believe LS. and State policy maksrs
#r6 better infarmed than ever before on key erwironmental issues facing the Arctic, As
.Alagkans, we are concerned for the safoty of our citizens. We are also concermed that
they Soviet Union's ackadalsical” practices with nuclear materials, as doscribed by

. ClA Director Robert Gates, extond 1o other ervironmerntal practices hroughout the

" formes Soviet Union snd continue today.  Alaska competss with Russia in several
basic resourcs industries —ofl and gas, mining, Smber, fishing - and, whils wa wekcome
the democratic and economic reforms which have made Russis a participant iy the
workd market, we want 10 miske sure Alasia and U.S. companies are not competitively
disadvantaged because they incur the exqenses necessary to protect the environment
while Russia does not

Wa wore piaasad to hear Assistant Secretary of State Curtis Bohlen's testimony
cormmitment to push for & new LS. Arctic policy, and 1o pay more attention to
international Arctic issues. 1 is intaresting 10 nots that as the Antarctic Protection

. Trealy was signed to forestal energy and mineral deveiopment ins the South Polar
=memdeucmemmw.mmw
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and joint development of the Arclic is only again possble sfter a Hatus of 56 years.
We rmust use af the inteltigence at cur disposal o meet this.opportunity safely, fairly,
ardt immediately.

‘Thank you again for holding this hearing, end keeping tha record open for this
“aiditional tostirmarny.

Sincerely,

RN

£ John A-Sardor
Cornmissioner

 JEP/MT/kt u\battyt\coermls\trasrkowskl 001)
Enclosures

co: U.8. Senator Tet Stevans
U.8. Aepresentative Donald £, Young
Curtis Bohlen, Assigtart Secretary of State
U.8. Department of State
Joha Katz, Special Counsel
State/Federsl Relations
Alaska Office of the Goverrxy
Maad Treadwsl, Depuly Commissioner /ADEC
Janice Adalr, Assistent Commissioner/ADEC
James E. Powel, Deputy Director
+ Division of Envirorsnertal Quality /JADEC



WALTER J. RIGKEL, GOVERNOR

OFFICE OF THE COMMISSIONER . Phone: (907) 465-5000
410 WILLOUGHSY AVENUE, SUITE 105 Fax: (807) 465-5070
JUNEAL, AX DEB01-17D5 ’

August 25, 1862

Roar Admiral Richard 4 Guimond
Assistant Surgeon General
U.8. Putiiic Health Service and
Deputy Assistant Admiristrator
Office of Solig wasta and

Emergency Responss
U.S. £nvironmental Protection Agency
Washington, D 20480

Dear Admirat Gulmond:

Thank you for sending me a copy of your testimony at the recent U5, Senate
irtelligence Cornittes hearing in Fairbanks. The Dapartment of Environmentat
Conservatius {HEC) sppreciates your commitment in addressing the issuss
surrounding radiation threats to Alaska, the Arctic environment, and the United States,
tam sarry § and my deputy, Mead Treadwell, were tinable o discuss this sublect with
you in graater detai, )

The State of Alaska is committed o strangthening its partnerships with Russia’s Arctie
regions, the Northem Forum and others to defing and deal with this vital issue. The
ioim efforts in upgrading rediation monitoring ang responsa capabiity wilt be good
stat. A five-phase program is proposed beginning with upgrading air radiation
mondoring sampling equipment in the large population centers of Anchorage,
Fairbanks and Juneaw. Mr. Jorry Leiich, the Emvirormental Protection Agency’s (EPA)
Region 10 Hadiation Program Manager, has agresd 1o supply the ERAMS sampling
aquipiment and support through the EPA fab in Mortgomery, Alabarma.

The second phase of the praposed radiation monftoring and response program is to
instali resl fime detactors, Pontabie lonization Chambers (PICs) at the perimster of the
Stata, This gystern will provide an eartier warning system for Alaska and the nation.
‘¥hese monitors can be iocated in Barrow or Walnwright to cover the northern-most
region; Nome, Unalaklest, 5t Lawrence tsland, Little Diomeds, or Kotzebue to cover
the central region;, Bethei 1o cover the southem region; and one on tha Alsutian Chain.
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The cost of establishing this system is estimated at $135,000 for equipmert,
instaliation, and nitial development of a reporting System 1o collect and coordinate the
data genersted by the systom. ‘We believe, throughroooperstion with the military,
Natioral Guard, Neative health arganizations, and others, we can-operate the system

- The next three phases of the radistion monitoring and response plan consist of
upgrating the Departrent's laboratory {($150,000), developingan emergency
response capability, and establishing & monitoring systern with the Russian Far. East.
We will be workis 10 strengthen bilateral and multiaters) agroements & the regional
end pationat jevel o make this happen, end will work with the-Northern Forurn here,
Paul Ringold at £PA and Ray Armaudo at the State Departmant in that regard.
Fieasa note the encliosed very positive editorial *Nuctear Concems” in the 8/22/92
adition of the Ancharage Daily News., Wouki it e possible for vour office to provide
mwmaaw:azmmwmmwm +QObaining this funding
mﬁmawgﬁaﬂtuagmm ' .

wamdmmmisapmum Abosnduseﬁaawpyofmﬂve«
phase plan that is proposed for Alaska.

Sinceraly,

-~

_4;&;\.?&4‘ .i'.,.;u'
. - - John A Sendor
Cornmissionsr

- JEP/MT/IAS o (CO-commiradd)
Enciosures: Editorial "“Nucdear Hearings”

Faul Ringold
Erwvironmentsl Protection Agency

fay Amaudo
_u.s. State Department

The Honorabie Frank H. Murkowski
United States Senate
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John Katz, Special Coungel
State/Federsl Relations
Alasks Office of the Governar
Washington, BC

Dana Ramssan, Regiona A(zrmn:strater
[13:3 EPA»-Haglon 10

Jerry Laitch, Acting Chief. -

Radiatior: arx! indoor Air Section

Air andd Radiation Branch

Air and Toxics Division/USEPA—Region 10

At Ewing, Assistant Regional Administrator
Alaska Cperations Office/USEPA—Region 10
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Aprif 20, 1932

The Honorabie Robert Strauss
United States Ambassador to Russia
Moscow (£}

Ulitsa Chaykovskogo 19/21/23
RUISSIA

Daar Bab,

The State of Alssks has recently Isarnad of & radioactive release from the nuclesr
power piant et Bilibing, Russie, on July 10, 1981, This faciiity is closar to most
communitins in westerr Akska than to tha state capitol,

There is currently in piace an international agreement that reguires notification of
these types of incidents to nearby or potentisliy-affected countries. The stete is
concernad about the tack of notification regarding this incident. | would fike to
know whet caused this failure to carry out provisions of the agreement and what
staps arg baing taken to ensure that tha State of Alaska receives prompt
natification of aif future incidents.

This notification is criticel for several reasons. First, and most Importam!y, the
State of Alaske must be eble to provids prompt informatign to protect our citizens
from potentie! herards., Second, the state must have fmrmdfata and direct
information if wa are to establish a meaningful monftorfng systém to avahuate
possible impacts, Third, the state may ba able to sharé.resources with the Russian
agencies and communities that may be directly affected, by # radiotogmei release.
Recent information indicatas thet there have been 270 unschedufed sroppeges of
muclear regctors and fve (5) releesas from nuclear power pfams In Russia since
January 1, 1881, W aiso have ¢ report that even as this nuc!ear pawal stetion

Kl
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The Honoreble Robert Strauss
Aprif 20, 1952
Page 2

in Bilibino consitlers & second stage, more than 170 top specialists have
ennounced their intantion to leave Chuko tka, and there are currently no plans for
their raplacemant, Your prompt assistance in hejping to entighten us on these
matters witt ba apprecigted.

With best regards.
Sincerely,
&5 Waltar J, Higint
Walter J. Mickel
Governor
Enclosure

ce: U8, Senator Frank H. Murkowski
U.8. Senator Ted Stevens
U8, Reprasentative Donald E. Young
Witliam Reilly, Sacretary of the Environmentel Protaction Agency
Administrator, Nuciaar Raguiatory Agency
Curtis Bohlen, U. 8. Depertment of State )
John A. Sendor, Commissioner, Dapartment of En vironmenal Consarvetion
Theodore A. Male, Commissioner, Dapartrnent of Health and Sociel Services
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Background Information on Formedy Used
- Defense Sites Corttaining Radiation
in Alaska

August 25, 1982

PROJECT CHARIOT/CAPE THOMPSON

Alaska Department of Environmental Conservation, Federa: Faciliies/Contaminated

- Sites section, received a raport this waok from Cook intet Vigd which contained several
- mamos from 1962 and 1963. The memos describe and discuss the burial of

approximately 43 pourds of radioactive isotopes, intluding faliout from nuclesr testing

in Nevada at Cape Thompson during Project Chariot.  The isctopes were placed in 10

experimental plots and water applied in order {o conduct 8 hydrologicsl study by the

United States Geoclogical Survey agency for the Atomic Energy Commission, After the

study the conteminated soil was buried under four feet of soil in the Snowbank Creek

- drainage in an area which appears 10 be approximately 3000 feet from the Chuckchi

. Sea. Themasusedasasubswtenwmhrttwwltagesof Pgint Hope and
Kvaling,

‘The site is ciassified as a DERP-FUD (formally used defense site) and as such is the
responsibilty of the Army Corps of Engineers. The Corps has been cortacted and
they wilt contact ADEC regarding their plans for removal, AREC has informatly
expressed their desire for an emergency removal.  Further research will center on the
degres of risk posed by the isotopes and more specific information regarding the
-location of the buriat.  For more information contact Lacra Noland (07} 451-2138.

FORT GREELY

“The repair 10 the building attached to the SM1-A nuclear reactor commenced the week
of August 17. ‘The confractor has begun the excavating process to remove pant of the
axigting staby in preparation for pouring the new cantilevered retaining wall.  According
1o Johrt Davis, the radiation monitoring contractor, sightly elevated leveis of

. radioactivity were recorded In the excavated sof. This may incur storage and
mmammammmmummmmmm For more
information contact flon Short 07} 451.2156.

{£0-comar\detsites 57}
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A Commitment 16 Alssicany - . Inboxduction

“A Commitment to Alaskans” is a working document meant to isy
the foundation for a more refined plan in the future. As sueh, the
Department would like to solicit publle and agency input regarding
information eontained in this draft as well as any additional
information or ideas whieh eould be of assistance in this planning
effort. : :

Additionally, an interageney Task Foree is being formed toact ay
a catalyst for advancing and refining the goals, strutegies and
ohjectives ontiined on the following pages. If you are interested
in partieipating in oue of the Task Foree’'s working groups, please
let us know.

Pleage address all commeuts/ideas to:

John Sandor, Commissioner

Alaska Department of Environmental Conservation
- 410 Willoughby Aveune

Junean, AK 99801

Phone: 465-5050
Fax: -~ 486-5070
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10 Alsskiing ) ' ' Inpoduction

OVERVIEW

Withont adequate wutcr, sewerage, and solid waste
fnctlities, the vitality of Alaska's communities is
hampered, public kealth threatened, and opportn-
nities for economie development severely restricted.

Ag the Ststelooks towards the twenty-first century,
it is eritical that we commit to an effielent, well
planned approach to providing thesepublie services
to all Alaska. '

This doeument offers a strategy for formulating a
systematic approach to addressing the water, sew-
erage, and solld waste needs of Alaska's communi-
ties, It presents recommendations for maximizing
the efficieney of current sanitation gystems and
optimizing future capital project Investments. As a
{ong-term management proposal, goals are outlined
and action strategies presented for review.

Thisisa working policy document meant to lay the
_foundation for & more refined implementation plan,
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A Cotnmitmens to Alpdone i Istroduction

A BLUE PRINT FOR SOLVING ALASEA'S
- SANITATION NEEDS

FUNDAMENTAL GOAL:

Rt is the goal of this administraion that no Alaskan be deprived of the
quality of iife afforded by the provision of adequate water, sewerage,
and solid waste services,

STRATEGY:

Toachieve ehis goal, a five p'cim management strategy is recomumended.

. Develop a Comprehensive imeragency Approach to Problem
' Selving.

. Adhere 1o 2 Stable Six Year Funding Commitment.
*  Six Year Capitalization of the Alaska Clean Water Fund,
. Promuote a Solid Szateﬂ’ederaJJComunity Partership.

- Enhance the State’s Insurar:ce Policy” Programs (Training &
Technical Asslstm}

TIME FRAME:

If the recommendations outlined in this plan are effectively implemented,
water, sewerage, and solid waste services will be providedinevery Alaskan
community by the year 2010, Intermediate steps may be required to
achieve the final level of service,
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A Comminnent @ Alaskans

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

The first plan, ontiined on pages ** through **, is a sirategy for
addressing the sanitation needs of the State's urban communities.
The second plan, whichbegins on page **, presentarecommendations
for solving the water, sewerage, and solld waste prehlems in rural
areas. These plans ave intended to stand alone and may, therefare,
contain some redundancy.

Under each plan, managerent goals are presented followed hy action
strategies for goal advancement, '
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GOALS AND STRATEGIES FOR
SOLVING THE
SANITATION NEEDS
OF
URBAN ALASKA




A Commitment tp Alusksiny tban Strwiegy

The Sanitation Needs of Urban Communities are Dramatic.

AGING
FACILITIES

POPULATION
GROWTH

NEW

‘The imediste and long term need for increasing the avaiiability of funds for wrban
wazer, sewer,-and solid waste munagement projects is dramatic. During the nexs
Fwenty years, it is estimated that-4 minimurmn of 31 billion will be needed to plan,
design, construct, expund, upgrade, replace, and rehabititate sanitation systems in
the State's incorporated menicipalities.

The majority of urban water, sewerage, and solid waste facilides in place today
were constructed between 1973 and 1985 &t 4 cost which exceeded $750 million.
Since the average useful Hife of these faciiivies is 15-20 years, it is projecied tha
there wili be 2 major demand for sysiem replacement berween 19922005, The
exactextent of these replacement costs is not yet known, however, due 1 inflation
and a variety of other economic factors, costs will exceed the first rourd invest-
BNt

Alnskais the second fastest growing State in the nation and it's highest growth raies
have raditionally been convenmated in incorporated compmmsities, The population
in many of these corpmunitdes has already increased beyond the design capaciy of
their sanitution systems and system overfoad has become 2 serious problem. This
increased burden on 2 reatment facility shorens it yseful 1ife and can result in
inadequate trestnent, recRTing system malfunctions, of 8 compiens system brealke
down. New fucilites need 10 be constructed or oid facilizies expanded 0
accotmrexiae the growing population of these comemmnities. )

in addition to replaring aging systems and acconmmodsting population growth,
locad governments wili soon be faced with mecting new federal drinking water and
sotid waste standards. Complying with these new. standinds wiil sequire a major
invesunent in exensive system upgrades for many communities.

DRINKING WATER The federal governmeni has recently redefined safe drinking water reguirernems.
REQUIREMENTS The fiscal impact of the new standards is currently under review. it is known,

NEW

however, that a major investment wifl be required to bring systems into compliance
with new surface water Sltration and leadieopper ruies.

Diue to the expense of upgrading fandfills o mest new federa! reguirements, many

SOLID WASTg  cities will likely opt to close their fandfills and build new ones. This willnotbe .
REQUIREMENTS " cheap. A recent stady for the Juneax landfill, for exampie, estimated clossre costs

of approximaely $10mitiion. When constructing new facilities, communites wiil
* be mequired to meet federal design stndards which will necessitate a substantial
expenditune, :
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Urban Sramgy

GOALS

AN ENDOWMENT FOR THE FUTURE

*

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

Maximize Hmited State revenues through an eguitable
division of State and local financing alternatives,

Promote & State/Community partnership approach to
probiem solving,

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

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

Formulate an effective strategy for mesting population
growth needs and ensuring adequate sanitation services

are provided throughout urban Alaska,

Four Action Strategies are recommended as salid practieal steps
teward achieving these goals:

Stabilize funding for sanitation in!‘mstrtchure.
Optimize the State’s investment in sanitation facilities,
Promote State/Community partnerships

Develop a planning datahase.

5
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0 Ak, Urbum Stramgy

ACTION STRATEGY:
Stabilize funding for sanitation
infrastructure,

A-stable and predictable funding commitment for the construction of sanitation
facilities is necessary w0 schieve the gosl of adequare sanitation services in every
Alaskan commusity.

As shows in the graph befow, State furding of community sanitstion facilities has
bees sporadic a1 best. When State revenues were high, it was reiatively susy for local
govermments to obiin grants, However, as oif revenues dectined so did the State's
investment in these projects. The unpredictable sature of this "boom and bust”
funding cycle has made planning for long term capital improvemoents viraily

- impossible for local goversments, In fact, there hisve been insiaces where cormtnu-

nities were successful in receiving State funding for the planping, design and the first
construction phase of 3 project, but have not received financial assistance for the
phases necessary to complete the project.

State Pundleg History of Sanitation Projects”

. E580 000, DO

5 i

* g i Sl tacogh
Vit a6 Wiwr

" By committing to & stable Municipal Maiching Grants budget, the State and focal

govemments would be able toplan for and finance public sanitation projecisina more

" effective and efficient manner, :

Likewisc, by capitalizing the Alaska Clean Waser Fund loan programs, the Suie
would provide Alaska's urban comenunitis with 4 predictsble, perpetual and, cven-
misdly, self-sustaining financial resource (as describe in objective 2 of the next Action
Strategy.

6.
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Objective2 Capitalize tbe State Construction Loan Program.

For the next six years, the Depatinent plans 1o request an appropriation o the Ste
Constrection Loas Program as pant of its capital budget submission. Due to the large
dernand for financial assistance Srom this loan program {last year alone, commumnity
requests exceeded 395 million}, s minimum capitalization of $10 miliion per year for six
_yearsis moommended, Arthis level, over $177.7 million in sanitation projects could be
financed over twenty yeurs,

¥ revenues are available, & more aggressive six yesr capitalization commitment is

AN ENDOWMENT FOR THE FUTURE.

The graph below comepares the value of new grojects which could be Snanced through the
State Consuetion Loan Program over & twenty year period under four capitalization
scenatios, where $10, $15, 520 and $25 mitlion are appropriated cach year for six years.

s S1E M ooy yeuw fior & yexr
$456,000.000- ey $15 M ot you for § years 3 $444.199,£25
SA00000,000-F—H  —pper 520 M per pow For 6 v =
SISOL00000Frrdd oo $28 M, iyt §0¢ 6 years o S355.377.300
300,006,000 g ["T]  sresqaesars
$7286.000.000 - -
200000000 ot | ! $171,663.6%0
o .
b |, i
S150,000,000 - P
e ol
$100,000,000. el
BortirF]
$50,000,000.
%

e T
Fiscal Yoear
Under Scenario |, the State capiealizes the fund at the rate of $10 million per year for six

yeers. This comminment level would gfiow the fund to fimnce $177.663,650 worth of
ROJECES OvEr A twenty yerr period. .

As the capitilization level increases under the temaining three scenarios, the number of
projects that can be funded over a twenty years and the average rum o the revolving
fund increase propovtionately. Under each scenario the Stae would reatize more that o
225 perceny retyern on its infriat investment after 20 years.

B
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Objective 3 Promote an eqmtabfe solutzon to capital project
financing.

Addressing the water, sewerage, and solid waste needs of the State’s urban communisies
is estimated to cost in excess of $1 bitlion over the next 20 years, Unformnately, local
governments and the Stare have Bmited financial resources, Sothequestion arises... how
wil the pianning, design and construetion of these projeces be financed?

The State can notde it alone. Revemies are declining and demands on budgets are already
burdensome. Neither can commnunities afford 1o finance multi-million dollar projecs.
Fhers are few revesue soeams which focal govermments can dedicate 1o sanitation
facility constrection. Residential user fees are already steep in mostcommunities and are
carmarked for system operation, mais , a1 reping COBLS,

“The Pepartment recommends an squimble division of financial responsibility between
the State and local governments. The graph below compares the costs 1o communities
anet the State 10 construct $3 billion in projects over the next twenty years under fve
financing mechanisws: State Direct Grants, State Construction Loats; Municipal Bonds;
Municipal Grants combined with State Constructon Loans; and 2 50750 Municipal
Grant/community bond combination.

of cast 1o ities and the Stite to Sonatruet 1 Bidan
hmmmmmnnmmimmgawm
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As shown above, the most squitable division of financial responsibility between the
“State and local governments would be provided by combining Mumicipal Grants and
Sute Construction Loans. The grantloan ratio could be changesd based spon 2
community’s financinl capabilities. This approach is used in many States throughout
the 1.8, whmmﬂmﬁeﬁsfwwmaﬁmmmbawdupmwhmw
called an ability to pay index,
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ACTION STRATEGY:

" Promote a State/comumunity partnership.

It is essential that community parieipation i a project gobeyond signing a grant offer or passing aresclugion,
It i5 equally vital that the Stae's ole ransceads simply disbursing payments. Experienice has shown that
corarmunities who actively work with the State and participate in the soluton to their sandtation problems are
e Hkely o adequately operate and maintin their facilides.

Objective1 Local commitment to participate in funding.

Requiring a focal funding commitment not only ensures that proiecis are a community
priority, it also increases commmnity interest in operating and mainiaining projects in which
they have miade a Srancial invesmoent  Historically, the matching requirement of the
Municipal Grants program has been the catalyst for this commitment in urban communities.
New, the Adaska Clean Warer Fund loan pograms are siso avaiiable to assist all urban
communities participate in project Costs,

Objective 2 Cooperative pianning.

A successiul project requites adequate and cooperative planning.  Without planning, re-
sources sy not be available o compiete construction, a commuznity Tty g¢t 2 projecs which
is different from what they wansed; the faciliry constructed may not be feasible, practical, or
the most cost effectve alternative available: and the cost of operadag and maintaining the
systern may be too expensive for the community, Iris, therefore, vitat that both locel restdents
and individualy with experience and expertise are part of the planning wam. Project cost
estimates myst be accuraie or conswructon could be haled grior w compidton. Public
hearings should be held frequently dusing plansing wensure the community gots what it wants
and has the information necessary 1o choose the most cost effective, feasibie, and practicat
project alternative.

Cooperative Planning betwests communinies and the Depa.rﬁncn: is an inregral part of
suocessfol projects. It is 2 regubrenens of Municipal Grants, Federal Wastewazer Loans, and
State Construction Eouns,

fih;ectwe 3 Operation and maintenance.

ks addition 1o a comemitment to properly operae and maintain their facilities; fzzmimg for

sanitation projects should be condiioned vpon a local commimment to () hire operators

certified ot a leve! commensurate with the iechnical compiexity of the facility, and (9) require
. Operator participation in refresher courses and skill advancement wraining,

The Department will provide assistance for addressing these reguirements by (3) ensuring
commmurities are aware of operation and maintenance casts associated with z project priot 1o
construction, (b) assisting communities o calculate vser fees sufficient (o finance operation
and mainmnance costs, and {¢) by offering weining, twchaical assistnee, and cerificaton
programs for SySitm GPETaers.

iz
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A Commitment to Alssions Ryl Stragegy

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

PUBLIC
HEALTH

As Alaska Jooks o the future and & growing population, it is sssental that we strive so
yrovide services which protect the public health of our rural residents and lay a
foundation for econaenic development opporunites.

Adequate water, sewerage, and solid waste services are comersianes to realizin g these
goals. .

As the rwenty- first century news, citizens in over half of the Stae’s rural communides
diy not have piped watey or flush toilers. Over ninety percent of the sewerage facilities
in rural Alaska have been assessed by the federal government as tnadequate. Ssate and
federal agencies have estimated tre costs of providing scceptable sanitation facitines
in evéry rural community to be $1.2 1o $1.3 bitfion, These are staning statistics and
they highlight the magnitude of the problem. :

Widtout adequae water and sewerage facitities, personsd hygiene s difficult, if not
inpossibie. The lack of factiitics to properly dispose of human waste, combined with
Insufficient quantities of safe water oftent result in threats to public bealth. Village
residents experience a nutaber of waterborne and commanicable diseases which could
- be avoided if means wo supportimproved personal Rygiene and safe drinking water were
available.

“The provision of acceptable sanation services is often a prerequisite 1o ¢tonomic
development and growth, However, many villages lack these basic facilities, Numer-
ous raral communities, for example, are unable o atract the seafood processing
indusiry because their water and sewerage facifities do not meet standards required o

ECONOMIC  S9PPOTt the industry. Likewise, the full potential of the tousism busincss may not be
DEVELOPMENT realized in rarad Alasks since even the most seasoned graveler would prefer to visitan

QUALITY
OF LIFE

area where safe driniing watey and flush totlets are available and refuse is consolidated
out of sight. Another example of an economic development opportunity which
demands sanitation infrastruciure is pors development, Toateract shoretine businesses,
ot ondy do-our ports and harbors need adequate docks and breakwaters, but adequate
water upd ewer are ajso critical Under MARPOL, coastal commurites must also
provide solid wase facilities in order 10 engage in marine comnnerce, yet adequate
facilities are not available in many of our more promising rural ports,

One of the indicators often used 1 measure the quality of life in 3 community is the
public sexvice infrastrecture provided (o residents,  Carrying 4 sloshing bucket of
haman waste to pitch in a pond or hauling water from & watering point would not be
acceptable to the vase majority of Asnericans, yet many rural Alaskans contend with
these hardships daily. Providing warter, sewernge, and solid waste services 1o every
community by the year 2010 will allow afl Alaskans 1o experience the quatity of life
taken for granted throughont the rest of the natton and much of the worid,

14,
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A Comssiguent 10 Alaskans Rual Strsaeny

A CALL TO ACTION.

After rwenty yoarsof: zrymgwaddrmﬁwsaznmonnwdsofmm:sks,:szscwmem
are no quick fix solutions.

The problem is multifaceted. Firss, our current selection process for detormining which
projects will receive grant assistance is short-sighted.  Too often the State’s anauai
sanitation funding pian is dhrown ogether diting the closiag days of the legislative
session based ypon pohucaimmmﬂwramm A loag term, stable funding
approach has not been avaiiable.

Second, it has become clear that telinology stone will not 2ddress the water, sewerage,
and solid waste needs inrural Alasks. Competent operatars , adequate ser fees, proper
accounting, snd the support of 2 well mged commenity governmment are egquatly V:tal
companents (o solving sanimtion problems,

Third, demographic, sconomic, and climasic conditions make sanitation sysiem con-
struction and operation in rurel Alaska among the most expensive and technically
challenging in the world, Yetlitlé research has been conducted to develop aliematives
1o expensive and complex piped systems capabic of providing an equal jevel of service.

F‘maily,ahngmmsmgcapmmwwmgmmmmnwdshwmabun
formulated. Rather, planning has boen limited o 4 one year period and has been based
so&elyuponmzoumaf:thmeca;::mlbndgctpm& This process has groven
ineffective,

As the first step loward addressing these and other refated issues and instituting 2
wiore snified approack to solving the sanitation probiems of rural Alusken, the
Department recommends the formation of an Interagency Task Force, This group
would act a3 {he cataiyst for sdvancing and refining the gouls, strategies and
ohjectives outlined on the following pages.
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A Comenlumon 10 Atasiwer : : Rural Strategy
Estimated Timeline for Solving Unmet Needs

mlm:lmlmm“nnwlm:mmm:mmmmmwmmnm

. . imcommenduions . [ Bervice Levels Delined
mmn,z;:.m : awsitablo for o Fall 1992 Level 1wter w non treated or watering podnt
AFN Coneention} | Level 1sewer = pit privies or hoseybuckets
. T .. Level 2 water = washeterin .
* tipgeadic Level IWiater . S Level 7 sewer = community sewage haol system
Sysieen (waier paint) ) Level 3 water = individual wells 5
o Level 2 (washetaria/ 2 :s < § Level 3 sewer w on-sie septic sysiems®
homeybucket Saul} Level 4 witer m piped/track haul : ”
Lavel 4 spwer w piped/muck haul
+ Upgprwide Lovel 2 Systems
{washerriatau! systeams} >
to Level 4 {piped or tracked
sorvions)
+ Upgrade Lewe) 4 Sysieom
{plped or trocked dervicet}
to full compliance with >
fodersl water standards,
) gﬁmw Diats not xvsilebie to make projection.
foderal wamy soostards |
+ Solld Waste Sysem 3 @
Upgrades .
* Piped or mxcked services )> @
b ad] covmenenition which
desire the services and are Assumptions:
Wﬂwﬂsw ’ 1} $50 mittion svailahie fy from: alk Ruowi SONICES,,
msinisining the gystesrs. 2y Tinse fines wilt be s wwﬂ{ dditional Funding is obeined

——




A Commitment 1 Alaskary Ruri Serarpy

ACTION STRATEGY:
Form an Interagency Task Force.

Due 10 the magnitude of sanitation needs in rurat Alusks, a unified, muliagency spproach to problesm

. solving isnecessary. An Interagency Task Force will beestablished wreview, analyze, and recommend
policies, standands, and solutions for formulating afederal/State/community twenty year reral sanization
stzegy. The Task Foree will consist of individuals, groups, and agencies represening a varety of
interests and disciplines. Represensation will inchude State and Sederat agencies, Jocal officials, the
tegislazure, the University of Alaska, Health Corporations and rural leaders. Participation, nput and
recommendations from experts in the areas of engineering, housing, finance; busiaess, health and
education will provide the Task Force with the policy direction necessary wdevelop a comprehensive
twenty year sttegy for meeting the water, sewerage, asd solid waste nesds in rure! Alaska,

Because of the complexity and number of issues at kand, the Task Force will wark more efficiendy if
divided ino several subgroups. Each subgrousp will be assigned specific issues to analyze and will be
responsible for reponing recommendations 1o the full Task Force for inclusion in the Stases rural
sanitation strategy. During the first year of the strategy, the Department will concentrace on obtaining
programs direcdon from Task Force recommendations on the foflowing: .

Objective 1. Establish uniform standairds for federal and
' State housing :

The existing minimum water and sewerage service standards of Suate and federal housing
programs wifl be reviewed by the Task Force, Current standards will be exazmined for
compatibility with the State’s overall goal of providing water, sewerage, and solid waste
services to every Alaskas comenunity. Whers curment standards are inadequate, specific
parareters wiil be recommended as rinimum health requirernents, .

Hadopted, thess parameters wouid be required in every new home constructed in Alzska
by federal and State housing authorisies, Additionally, methods for modifying plumbing
* inexisting homes which do not meet the minimusn code will be axplored. -

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

The Task Force wiil review the feasibility of providing a subsidy program for operation
and maintenance of village sanitation Sacilities. Many villages do aot have the population
ar economic base o adegquataly budge: for operation , maintenznce and replacemen: costs
welated o providing sanitation services. These costs wifl be reviewed and compared w
the average household income in each rusat region of the State t determine an equitable
- selution to O&M budgeting. The cost of subsidized O&M wiil then'be compared 50 the
cost and benefits achieved though expansion of the Remote Maintenance Worker
Program. :
20,
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A Conmitment to Alssinng Rursl Swategy

Objective 5 Develop and institute a sanitation education

curricalum.,

Breaking the cycie of water borme disease in remote commisnities takes mcre than capitl
sroiects - a health education programis aoeded w augment ongoing construction activities.
"The Task Force wiil explore working with the Depariment of Education, the U.S. Public
Health Service, and local schook distrivts to deveiop and implement 2 complere “kealth
education kit” includisg videos, posters, and text books. These materiats would be made
avaiiable w teachers in remote locations 1o educate children of the importance of personal
hygiene, safe drinking water, proper sewage disposal, and adequate solid waste manage-
ment

11 is suggested that heaith education become an integral part of ali sanitation consguction
projects in rural Adaska. The whys and hows of properly using new fuciliies 25 well a3
information regarding comsmunicable diseasss fwhat they are, how they are spread, and
how %0 prevest contacsing them); the water cycle; the inipartance of boiting non-treaed
drinking water; and the imporiznce of separation distances between places where waier is
obtained and whene sewags or solid waste is hauled would be among the wpics explored,

biective 6  Improve roads in communities where haul sys-

Objective 6

tems are the selected alternative.

Geographic, tlimatic, 2nd economic condisions in many rural communities make piped
arilities impracticaj of infeasible. In such cases, residents frequently select water and
sewer haul systoms as preferred project alteratives. Haul sysiems mguire roads with
bearing capacity adeguate 1w handle large water and sewnge tansporsation vehicles.

- ‘Unformnately, many of the comanunities whe destre haul systems, either do not have

roads or have roads which do nior now have adequate bearing capacity.

The Task Foree wili explore coondinzdng funding and resources with the U.S Public
Hegith Service, e Bureau of Indian Affairs and the Department of Transportation in
arder 1o construct new gravel roads or improve the bearing capacity of existing roads in
communities where haul systems are the preferred alternative 1o piped systems.

Objective’? Develop utilities for joint use by villages and schools.

Esmany villages, two separate water and Sewer sysiems are operated. Cme provides service

- 1o the commusity and the other 1o the school. As 2 resuls thers are swo treatment planis,
" two wastewater coliection and disposal systems and dual plumbing, heating and elecuicat

systemns to support thems.

“Based upon the recommendations of the Enseragency Task Force, the Deparement prbposes

identifying those communities where dual systems exist, examining the requitements of
each; and determining where joint wilities are cost effective and practical, 1t is further
recominended that # joint usdiities piiot smdy be conducted by REAA's prier o agplying
the “joint uttiities” approach in several arcas.

22,



A Commiment to Alsskany Rurni Strategy

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

ltis virmaily impossibie for the State to enter the ewenty-first ceniury with hopes of providing every
Adaskan community with adoquate sanitation services without & stuble funding commitment for the
constraction of necessary faritities.

As shown in the graph below, State and federal furding of nowl saniation facifities has heen
sporadic at best. When Stae revenses were high, it was relatively easy for locs} governments o
obtain grants, However, a3 oil revenues declined 50 did the State's invesument in water, sewerage,
4l solid waste projects. The unprediciable nunme of this "boom and bust” funding cycie has made
long term capital improvemens planning virtmally impossible for local governments. Likewise it
does not ailow for 3 systemativ, jong wrm Stasewide approach to address community sanitation
neads. i

Higwory of Saue Funding for Rurad Sauitsion 19851990

i I
Dizees Grumss
B Village Ssfc Water

By committing to & stable Village Safe Water capital budget, the State, federai, and local
governments wiil be better able 1o plan for and finance public sanitation projects.

24,



A Connd ter Adack Ruerai Strategy

ACTION STRATEGY:
Assist communities increase operation and
maintenance capabilities.

“The construction of raral sanitation facilities represents a mult million doflar investment by the State
in public health protection forvillage residents. Increased comminment to the operationand maintenance
of these facitities is necessary if rara public heaith and the Stae’s large investment in sanitation facilities
are to be safeguanded, Wealmesses in planning, staffing, and budgeting lead to sanitadon system failures
as surely as equipmen: and mechanical imakdowns, Unless this trend is reversed, sdditional system
Failures are predicted and a remendous financial burden will be placed on the Statz. The Department
propases the following mult-disciplinary spproach w help deal with these probiems.

Objective 1 Define operation & maintenance capabilities
rm————— a1l needs in each community.

Using dam obained from Remote Maintenance Workers, Village Safe Water Enginoers,
Public Health Service Engineers, Native Health Corporations and community jeaders,
the Department will assess the operation and maintenance capabifities and needs in cach
rurat cormmnity. The Operations Assistance program within the Departmeat will gse
tisks information to1arget training effors in communities lacking sufficient expertise for
operating and maintaining their sysems,

Objectrve 2 Work with State agencies and authorities to
b cl@yelop and implement a utility management
training program.

‘Fhe Departnent recommmends working with the U.S. Environmental Protection Agency,
and the Departoent of Community and Regional Affairs, amd the Alaska Energy
Asthority 1o develop amd instirate 2 management SRining program o assist rual
commuznites in implementing basic fnancial, accounting, bookkeeping and manage-
et Sysiems necessary to properly manage public utilities. Through the program, [ocai
officials woukd Jearn 1o coupare revenues 1o actual costs and adjust user fees accord-
ingly; investgate afmmative somroes of system revenues; develop utility billing proce-
dures and policies; and institute proper accounting and solid business management



A Commitment to Aleskeny - Rarmt Seategy

Objective 4 Expand the Remote Maintenance Worker
Program.

Most of the Stete's nwal communities lack 3 public works department, a full fime

- professional water/sewer opemtor, and in many cases an clecaicianor plumber. Sysmms
are frecentiy koftin the hands of volunteers who, with limited resources and knowledge,
face a wide mray of mechanicsl, eavironmentl, and public heatth related problems. In
aress whers climatic, sconomic, and demographic conditions make cperation and
maintenznce of Saciites ardoous, techinioal cxpertise is of great imporiance. However,
thie remmote focation of most villages makes it economicaily infeasible foroutside services
10 be obtained when technical assistance is most nesded.  The Remom Mainterance
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 acircuizof 10415 villages
and resides in a bub community within theirarea. Through the efforss of these RMWs, -
the program employs a two-fold approach to protecting costly facifisies and public
heath, ;

1. Technicai Assistance . Due tothe remoteness and climatic conditions found in most
villages, even mingr opexationsd problems can result in maifunctons that can iead to
catastrophic systom failure.  As techaical experts, RMEW's are availabie to viliages 24
howrs a day throughout the year for advice and emergency repairs.

2. Operator Training, As educacors, RMWS provide operarors with emergency and
mm%ﬂmeWmMquaMmsm
with their mdmdmﬁ requirernents.

Mw&dummtwdmmgmmdm!emm the Departrent of
Environmentsi Conservation, several Native Health Corporations, and rurel viliages
troughout the Swee is positively reflected in the success of the RMW program.

{ﬁlfaﬂnmte!y. Jess than hail of the State’s rurat communities are serviced by a
Remaote Maintenance Worker {refer to exhibit *}

The Interngency Task Force wifl evaluste expanding the RMW program so that
withins the next five years, alf rurai cormraunities are served by 2 Remote Mainte-
nance Woarker. This will ensure the protection of rural public heaith and the State's
capital investiment in rural sanitation infrastructure.  RMW assistance will only
be provided until & community has obtained the competence Lo operate is system
without State assdstanoe,



A Commimment o Alaskans Barnd Fratgy

ACTION STRATEGY:
New technology- research & development projects.

The Department proposss active investigation and promotion of inngvative and alterative
wehnology for the delivery of naral sanimtion sevvices. Demographic, economic, and
climarie conditions make snintion construction and operation in rural Alaska among the
most expensive and techaicatiy challenging in the nation, A chand develop
program needs to be institusedd s develop aliernatives o expensive and compiex piped
systerms capable of providing #n sqaal fevel of service.

Rescarch and development activities should represent 2 corumunity, Swe, federal,
University and private sector cooperative effort both in funding and design. A mutt-
tered approach o in ddeveioping new sanitation technologies is suggested.

Lo -3

Asthe first step in this cooperative effors, the Depariment advocates sponsoring anaual
wehaology serinars where promoters of ianovative and aiternative sanitstion technolo

vgies can present their concepts 1o the enginesring community. This would sncoutage new
ideas from manufacterers and designers and would inmoduce sanitation engineers o
acntradidonal technologies.

It is snggested that the nteragency Task Foroe include o rescarch and development
subcommitiee 10 review new technologies including those presented during annual
technology serinirs 1o detenmine which merit further stady .

As funding alows, those technologics secommended by the subcommittee as showing
the ot promise would undergo feld testing which would consist of three phases. The
first phase would include targeting 8 receptive village to host the demonstiation project,
a project inception briefing during a council meeting of the hosting community, and (if
necessary) fabrication of prototype units. Dhusing phase two, protofypes would be
installed in the hotnes of four 1o ten volusteer familics, Phase 3 would consist of project
evaiuation. If the project isa success and well received by the village, expansion of the
technology into-the rest of the community would be recommentded through the capital
budget process. '

This phased approach would aliow commmnities to participate in and assess cach step
of a demonstoration project before contnuing ontothenext phase. Further, it would aliow
comupities to abserve and evalude wechnologies prior to deciding whether 10 adopt the
new technology on a community-wide basis,

© Al studies, evaluations, and reports regarding the suceesses or failures of new sanitation
technologies in village Alaska would be made available w isterested parsies,
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Wmmﬁmwmﬂmmmmmmwmmm
Radioactive and other Environmental Threats to the Arctic resulting from past Soviet
activities, Saturday, August 15, 1992, Fairbanks, Alaska, Thomas C. Royer :

An Action Plan for Asctic Pollution Studies

Past pollution of the Asctic by the Former Soviet Union and the continying
contamination from the existing sites tices in Russia pose potentially serious tireats
to the Arctic eavironments and its inhebitants as discussed in the oral testimony of 15

- August 1992, The University of Alaska hag expertise that can be brought to bear on this

tem and the faculty of the University of Alaska have a direct interest in protecting the

;fog—ibeing of their families and neighbors; they are willing to respond with vigor to this
em,

The problem is an interdisciplinary and international one. ¥ cannot be solved by
one agency or country, It requires a very long duration commiment. It also requires the
utilization of resousces in what is considered by many s 8 remote region of the world,
though not remote to those of us who live here. The use of existing organizetions,
coaperative agreements and facilities to address this problem would provide the most rapid
and least expensive approach 1o this complex problem. .

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

We need both a long-term plan and immediate action. Immediate action should tke
advantage of existing programs in the Arctic nations. For example, air monitoring sites
should be added 1o existing netwaorks. . Sampling oppornnities in the Arctic marine
environment are available in the upcoming months and they should be wtilized. Within the
next several weeks, at least two research vessels will be in the Chuskchi Sea in both the
Russian and US EE7 and contd carry out some limited, initisl sampling. These studies
involve both University of Alsska Fairbanks and Russian scientists. Simifar opporienities
might exist in other areas such as wildlife ecology and poblic health that can be identified as
helping with the problem. There currently exists a cooperative agreement on the Beringia
?mmge?mkth&tcou!dheuwdtompﬁe wrrestrial systems on either side of the Berng

e - S

I}’f long-term a‘uﬁlm for Arctic Pollution S'g:jﬁes should hehndcveioped by an ;gm?n&!
- group of science and engineering expents, This interdiscipli B shou D a
‘long-term action plan for the four 1asks soon, beginning with ::!y xgggﬁcmon of existing
data and information on Arctic poliution 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
ayacg::. ‘Afier a plan ig established, requests for specific proposals can be made and the
W clt sunp

A critical facet of this work will be the cooperation of Russian and other circum-
Arctic sciemtists, While the faculty at the University of Alasks Fairbanks afready have
‘many collaboretive agreements with Russian colleagues, it is important that ties between
Arctic researchers be strengthened and ties established where they do not exist. The new
MMionalArc&cScimCmnmﬂweﬂASC)canplayamagrm here. A University of
Alaska Fairbanks faculty member presently chairs the IASC Working Group on Giobal
Change, which is concerned with environmental changes in the Arctic. Also, AMAD, the
Jnternational Arctic Monitoring and Assessment Program is now devising a strategy for
monitoring Arctic pollution, and University of Alaska Fairbanks faculty members are
helping to write the US contribution to this strategy. Hoth of these activities will be
brought into cur proposed long-term planning. '
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The Urdversity of Alaska is prepared to organize this planning meeting and to serve
88 a clesringhouse 10 coordinate an immediate response using existing expertise from
- universitics and state, federsl, and inmrnational agencies. UAF has des.with most of the
feders] 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

Tt is recogrized that the U.S. presently has a limited capebility w sample the Arctic
Ocean.. U.8. Coest Guard icebreakers, Polar Star and Polar Sea, are available when not on
other missions, Major expeditions have been carried out on these vessels but the sampling
of frequently repeated stations is much more difficult. Russian ice breakers are another

platforay 1o use especially in the next few years, However, the long-term solution i3
for the 1).8. w rely on its own Arctic research vessel,

. The National Science Foundation has funded a conceptual design and is now
ﬂm;qmﬁmlmywpdmhamm&mwmmmdmm
community, The final desige is in 1993 with construction beginning in 1994. Rt
should be available in 1996 and will be capable of addressing many of the Arcticpotlution
probiems for the first quarter of-the aext centiry. “Fhis-will be an tm teapability since
nmpﬁwhﬁﬁ.mﬁm%ﬁawmﬁmismﬁtymminm
mammm% ‘on the and Siberisn shelves unaided by escont for
: .ai:m:x_elxxis of the-year, ww@gm&?swm?&mmm

in #n ordery fashion, &

Thomas C. Royer
Chrancelior'sFaculty Associate for Research
University of Alasks Fairband

Fuirbanks, Alaska 99775



Qi of the Director of Libimtins (HOT) 474724

Auguet 27, 1992

Honorable Prank Murkowski
United Statea Sepatae

T09 Hart Bullding
wWashington, DC 26510

Dakr Senator Murkowski,

Thie is just a very brief follow-up on the hearings you held
L recontliy Fairbanks with the Select Committee on Intelligence of
tha U.5. Senate relating to nuciear pollution in the Arcetic. -

While I know there is obviously a grent deal of resesrch %o be
accomplished identifying, profiling, and tracing the effects of
‘nuclesr pojlution in the Arctic, particularly emanating from the
former Soviet Union, I would like to etress two pointe.

Tha grest volume of rapaarch done in the former Soviet Union in

avaiiabie st the various ecientific Institutes, but not oasily

asccessible becsuse of lanquage barriere, There should be, as part

of this effort and others, an sttempt to work with scientiete and

information ecisntiste in the former Soviet Union to sesess the
bresth, depth, and accuracy of much of the scientific research, -
which ie in the form of gray report iiterature now  largely

inaccessible to the West. guviat information ecientiets are aager

to work and coliaborate with others, particularly 1.8, ifibrarians

and information scientists, who may asaist them in translating and

making theas muny acientific atudies mwora readily available to the

world sclentific commnity.

Aleo, na much of the eclentific work procsede, there is a nand,
often identified in the hearings vou held, to make eure that the
peoples in the North know the resulte of the various sclentific
endeavors in s relatively timely fashion, and in & format rexdily
underatond by indiganous penplea and local pepuiations who may not
necoegarily be aecientifically sophieticated. Libraries, beth at
the locsl levael and in higher education, have s roie to play in
the disgomination of these research results, They ghoutd bha
integral to my sffort to make the remsarch resuits and prespective
impacts svailabie to tha public. :



Honorable Frank Murkowski
Ausast 27, 1953
Page =3«

* found the hearings extromely interssting and was very pleased
that you tock the oppertunity te hold them in Fairbanks,
particularly on the JAP camgus.

Sinceraly yours,
&4 A Tie &aﬁ}

Faul H. HeCarthy
birevtor of Libraries
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Ganadian Embaaey

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

August 13, 1992

The Honourable Pavid L. Boren

Chairman

The Honourable Frank H. Murkoweki

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 Ambaeeador Burney’s letter of July 14,
I am pleased to provide a written etatement for inclueion in
the record ¢of your Auguet 15 hearing on radicactive and other
environmental threats in the Arctic.

Pleace do not hesitate to contact me or ny staff if we
can provide additional information.

Youfs sincerely,

P,
Michae)l Kerdin
Charge d’Affairee, a.i.

c.c. David Garman
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Radiocective end Other Environtsntal Thrsets to the
United Btates and the Arctic
Resulting from Peet Boviet Activitise

Field Eeering Conduotesd by ths
Beleot Committes on intelliigence
United gtetes Sanete

Univereity of Alaeke, Fairdanke
Auguet 1%, 1992

Gtatament of the Governmant of Ceneda
CIRCUMPOLAR ARCTIC ENVIHONMENTAL PHOTECTION

Over the paet few years, Caneda has ehared in the
growing appreciation of the importance of the Arctic ecosysten
and ity vulnerability to global sources of pollution. “Thie
eubject is of great concern to the Government of Canada. We
welcome this opportunity to share our views.

Threats to the integrity of the Arctic ecoeystem arise
from a number of eources, inciuding anthropogenic radicactivity
{1). Many are hemispheric in origin and can only be resclved
through international cooperation, fThe eight Arctic countries -
Canada, Dehmark, Finland, Iceland, Norway, fweeia, $weden and the
United $tates -- have recognised their responeibility as joint
custodiane of the Arctic environment and in 1989 embarked on the
Finnish Initiative, a common strategy to address the threats.

Canada’s initial involvement in the Finnish Initiative
followed a periocd of focused attenption on eserging problems
relating to Arctie environmental pollution, beginning in 1985 with
the establiehment of an inter-agancy Working Group on Contaminants
in Northern Feesystems and Native Diets. A baseline literature
review commissioned by the Working Group underscored the heed for
a comprehensive assessment of wildiife contamination in northern
Canada (2)}. In response, the Working Group undertook a
coroperative program of studies beeed on an integrated scoeyeten
approach. %The progran of studies linked atgpospherice,
oceanographic and limnological traneportation proceseee and
pathwaye with bioti¢ accumulation, human dietary patterns and
poesible health implicatione. Scientists and indigenous peoplee
worked together to design and conduct the project, the first
comprehensive review of which took place at an intermational
workshop in ottawa in February, 198% {3},
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The review, which has recsntly besn pubiished {4},
considered four families of pollutants: heavy netals,
organochlorines, acid precipitation, and radionuclides. The
prisary focus with regard to radionuclides was on long-iived
fission products that have entered the Arctic terrestrial
ecosystem, primarily through atmosphsric fali-out from nuclear
wsapons tssting batwsen 1952 and 3980 and as a result of the
Chernobyl incident in 1%86. Monitoring programs to assess the
impact of radicnuclides on Arctic Biota and humang wsre carried
out. Although the sliow biological turnover rates in the Arctic
have projonged the naturai dissipative processes, & steady declins
in cesium-137 levels was obeerved. The results suggest that the
cansumption of caribou msat from Arctic Canada doss not pose a
significant cancer risk. This trsnd can be sssn as evidence of
ths environment’s ability to recover in rssponse to corrective
actions such as the atmospheric Nuclear Test Ban treaties.

ths rsvisw also cohcluded that while acidic
precipitation is not responsibls for significant scosystem strsss
in Arctic Canada, certain heavy metals (particularly cadmiwus,
msroury and lsad)} 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 drganochlorines {e.g.
PCBs, chlorinatsd dioxins, and DDT) and other psraistent organics,
the concentrations ars the result of a combination of atmospheric
pathway and chemical characteristics and the high affinity of
these substances for fats., Thix has resuited in the significant
biomagnification of the chemicals in many of the favoured dietary
itsms of indigsnous peoples {s.g. fish and marins mammals}. ‘The
fact that some of the most ubiguitous substances in the Canadian
Arctic {s.g. ths pssticide toxaphsne) havs nevsr been ussd in
Canada on a regular basis indicates that the Arctic poliution
iszue is global in naturs and cannot be addresssd by oursslvss
alone.
She. Zinpish.nitistive

Recognition that environmental degradation of the Arctic
reguires a joint responss underliss ths Finnish Initiative.
Delsgates to the jinitial meeting in Ssptsmber, 1589, agrsed that a
series of reports on the state of the Arctic environment be
prepared with respect to the foullowing contaminants: Aclds
{drafted by FPinland)}, Heavy Metals (U.5.5.R.), Noise (Psnmark),
011 {Norway), Organic fontaminants (Canada) and Radiocactivity

(Finland). It was dstsrmined as well that Norway and the U. &.8.R.
would lead a review of national and intsrnational monitoring
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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 kegin work on the elaboration of an Arctic
Sustainable Development $trategy. Draft reports on theee subiects
were reviewed at the second meeting on the Finnish Initiative, in
Yellowknife, in Canada‘e Northwest Territories, in Aprii, 1930,
and were aubaegquently published {(%}. -

Several important developments occurred at the
Yailowknife meeting. The first wae the participation for the
firet time of Arctic non-governmental organisationa -~- the fnuit
Circumpolar Conference, the {U.S.S5.R.)} Association of Small
Peoplea of the Morth, and the Nordic Saami Council -« ae formal
ohservery, Second, the structure of the Declaration on tha
Protection of the Arctic Environment and the companion Arctic
Environmental Protection Strategy began to take ehape {6). The
Declaration and Strategy were further daveloped at & praparatory
zeeting in Kiruna, Sweden, in January, 1991, and the Declaration
was asigned by all eight circumpolar countriee in Rovaniemi,
Finland, in June, 19%1 (7). : :

_ The Arctie fnvironmental Protection Strategy (AERS)
eetablishee objectives and defines a eet of common principles to
guide the Arctic countriee in taking action to protect scosyeteme
and promote the euetainable utilieation of reecurcea, fThe
gtrategy contains & review of the probless poeed by persistent
contamination by organic substances, oil, heavy metals, noise,
radicactivity and acidification, and a program of action to
regspond to environmental degradation resulting from these eix
isasues. ‘The proposed actione take advantags of existing
international tools and mechanieme, where poseible. For exampls,
the eight Arctic countries agreed to utiliee the Task Force led by
Canada and Sweden under the United Natione Economic Commission for
Furope (ECE) to develop proposale for international control of
pereistent organic compounde under the Convention on Leng+Range
Transhoundary Air Pollution (LRTAP} by 1994.

: Tha Strategy also outlinee specific commitments related
to Protaction of tha Arctic Marina Environment, Emergeney :
Prevention, Preparedneee and Responsti¢, Coneervation of Arctic .
Flora and. Fauna, and the establishment of an Arctic Monitoring and
Aseeeamant Program {AMAP}. The latter iz at present ksing [
developed by a circumpolar tagk force and its content is expected
to be finalised at a mseting scheduled to take place in Toronto in
December 1992 (8},
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The Strategy is & living document. ‘The eight Arctic
countriee have egreed to hold regular meetings to aeeese progress
and to further develop the plan, and are to meet next at
minieteriel level in Greenland in September 199%3. A practical
instrument has thus been created through which the circumpolar
.nations can work together to address the type of issues of concern
to the Senate Select Committee.

The Governpent of Canada developed its own Green Plan in
parallél with the development of the AEPS. Although thie
eixwyear, $3-billion comprehensive national environmental plan
includee componente which relate to the Ayctic only indirectly, it
alsc includes a comprehensive plan of action exclusively devoted
to the Arctic region -+ the Arctic Environmental Strategy (AES),
unveiled in April, 31991 (9)." The AES is A eix-year, $100 miliion
progra® which sets out .specific programs to address four key
.environmentel -challenges in the North: contaminfnts, water, the
clean-up and disposasl of waete, and the integration of econumic
and environmental consideratione. . The componente of this plan of
action were developed in partnership with local and national

. organieations of indigencus peoplee, who are now elsc
sparticipating in ite implementation, Through the Green Plan
Arctic Environmental Strategy, Canada is ecting upon its shere of
the ministerial commitments made in the Rovaniemi Declaration.

Russin

Anys=plan .to protect the Arctic enviromment must include
the effective participation of Ruseia, the territory of which
includes a very ‘large proportion of the land maes bordering the
‘Arctic Oceen and of the fresh water entering it. It le quite
clear that the. Government of the Russian Federation recognisee its
responsipilitiee in this ares and ie anxiocus to address them,

=  However, trying to redreee the legacy of the past posee fnormous
- practical challenges.

Canada believes .that .the sight signetories of the
Rovaniemi Declaration ehare a common reeolve to bde innovative in
seeXing ways to assist Ruseisa. In most caeee, assistance is
taking place on a bilateral baeie. In June of thie year, Prime
Minieter Mulroney and Ruseian President Yeltsin signed a new
T s+ Cenada-Russia Agreement on Cooperation in the Arctic and the North
- {30} which included a eection addressing contaminante. The
Agreement replaced earlier vereicone, which have already proven to
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be of great value in assessing the lmportance of pathways for the
traneport of persistent organics into ths Arctic. Prime Minjeter
Muironey aleo announced that Canada will build an atmonpheric
monitoring station in the Russian Arctie to examine poreistent
organics, thereby compiementing the actione plamned under the AMAP
and the Rovaniemi Declaration. )

A second example of bilateral cooperation is the joint
Noywegian~Russian investigation of formsr Soviet nuclear dungp
sites in the Barente Sea, which will begin on August 15, 1992, A
Canadian will participate in this activity, collecting sanples for
analyeis in Canada, and Noyway has besn informed of our
willingness to taks part in future related studies. f%he full
extent of nuclear disposal practises used by the former Soviet
Union in the Arctic is only now becoming Xnown, -and the potential
environmental impact must be assessed. ‘Thsoretical considerations
suggsst that ths dsgree to which radionuclidss are diepersed
following leakags from a merins dump site container will depend on
the physico-chemical form in which the radionuclides ars released,
Many radionuclides such as plutonium-23% and 240 have a high
affinity for particlee and are therefors likely to be incorporated
into sediments in a very localissd area., However, some other
radionuclidee, such as cesium~337, strontfum-90, technetium-9% and
tritium wouid be mobilised much mors easiliy and, therefore,
ultimatsiy would be widely dispersed throughout the Arctic Ocean.
The most widely studied tset case at this time iz probably that of
ths V.5, B-52 npomber armed with nuclear weapons which crashed
through the ssa ice nsar Thule, Gresnland, in 1968. Ajithough a
major plutonjum spill into the enviromment ovcurrsd, after 25
yeare little of this material appears to have migrated beyond
£ifty kilometres of the crash site (11}.

An additionmal factor which must be considered in this
regard ie the ambient background of radicactivity aiready preesnt
in ths Arctic Ocean. The levsl of radionuclides ie similar to
those in othsr oceans in ths world, and the sources can be ranked
in decreasing order of significancs as follows: natural sourcee
(s.9. polonium), atmospheric weapons testing, the Sellafisld
nuclear fuel rsprocessing plant in the United Kingdom and,
finally, Chsrnobyi (12, 13). While the state of our knowledge
should be further advanced by the time the international .
scientlfic conference on Radioactivity in the Arctic and Antarctic
convenes in Kirkenes, Norway, in August, 1993, there ciearly
remaine much to be learned.
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conclusion

Pollution of the Arctic, and in particular the
bicaccumulation in indigenous pecples of organcchlorine residues,
is of great concern to Canada. Ws remain optimistic that these
and other examples of envirommental dsgradation in the Arctic can
be revsrased. The eight signatories of the Rovanieni Declaration
on the Protection of the Arctic Environment and the accompanying
Arctic Bmvironmental Protsction Strategy recognise that these
problems cannot be addressed in isolation or by nationa acting
alome. Through the Strategy, ths Arctic nations have achisved a
workable institutional arrangement to bring about co-ordinated and
comprehensive action. Although stiil youmg, this approach has
alrsady achieved significant advances through its own initiatives
{&.q. the Arctic Monitoring and Assessment Programme) and through
its influence on other activities (e.q. ths ECE Task Forge on
Persistent Organics). Ths Strategy will continue to evolve under
direction from ths ministerial meetings, and Canada looks forward
to achisving furthsr progress at the 1393 session, in Gresnland,
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27 MINISTRY OF THE ENVIRONMENT

FINLAND

August 11, 1992

United States Sepate
Select Committee on Intelligence
Washington, D.C. 205106475

USA

Dear Sirs,

1 wish to refer to your Ietter dated June 39, 1992 concerning an open
hearing on radioactive and other environmental threats in the United States
and the Arctic resulting from the past Soviet activities.

1 would like o cxpress my appreciation for the opportusity to testify in
the hearing. B is my opinion that international co-operation and open and
frank exchange of information ars needed to overcome environmental
threats resulting from past Soviet activities in the Arctic and clsewhere.

indeed, the people of Finland have 2 serious interest in the topic of the
hearing. That is why Fialand has promoted mternstional cooperation on
environmental protection in the Arclic and in solving cavironmental
problems in former socialist countries in Central and Eastern Europe. On
the initistive of the Finnish Government, the cight Arctic countries are
implementing 4 comprehensive strategy, adopted in Rovaniemi, Finland,
1991 for the protection of the Arctic environment. At the same time
Finland is taking part fnancially in the cavirosmental aciions in the
aciphbouring regions, mainly in Russia and the Baltic countries.

Tuwpburrw JAB 01990 1
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The Government of Finland has approved an Action Programme for
Centra) and Eastern Europe, which concentrates in the areas close to the
Fiunish borders inn Russian Federation and in the Baltic states. In this
programme wmatters related to the improvement of the safety of the nuclear
reactors of the former Soviet Union as well as eaviroumental matters in

~ general have a high priority.

Finland's bilateral grant contribution for these activities in 19590-92
amounts to approximately 45 million USS. At the moment some 30
million LJS$ has beer tied o joint environmental investments, pilot and
technica) assistance projects so that the total value of these projects
already amounts to more than §20 million USS. Sinde it is not possidle
on this occasion to go mto further details of our cooperation, please find
attached 2 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 coaperating with Russian counterpants in
improving safety in nuclear power plants in the Kols 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 & major energy conservation pilot project
including a masterplan and 10 industrial and power plants have recently
been lannched. This initiative is taking into account the alternative sources
of energy to cventualy make i possible to replace technically outdated
conventional and nuclear power piunts in the former Soviet Upion. During
19492 - 1993 the Finpish Goverament will provide FIM 10 millios to
support these activities.

Through multiatezal and bilatera) cooperation Finland panticipates in solv-
ing envirommental problems in the neighbouring countries. Cur activity in
this matter is based on the assessment that the caviroamental sitwation in
the formet sociulist countries is alarming and the risks involved are a con-
cern fot the whole interantional community. #n the case of Finland
transboundary impacts and risks of poliution are of such magnitude that
the environmental problems of out neighbouring comntries must be taken
fully into account in our national environmental policies.

A lot of information has been collected and exchanged between us and our
neighboues on environmentat problems and their solutions. The poliution
risks in Russiz of the greatest concerm o us are related 10 nuelear power
and waste risks i the Kola penitisula and the Saint Petersbury regions,



toxic and hazardous waste resuitisg from industries and dumping activities
as well as major airbomne and waterbome pollution from industrial
activities and cities,

In the Circumpolar region environmental risks related o industrial and
mii:my activities are alarming. Cur experience and knowledge in this
region relfate t0 huge copper and nickel smelters and tbcu env:mnmm!af
impacts as well as nuclear power production.

The task cooceming the improvement of nuclear saféty and eavironment
i the former Soviet Union is a huge one. Accordingly, intensified
international cooperstion and coordination is necessary, Finland welcomes
the inittative made by the G-7 in Miinchen regarding the improvement of
-nuclesr safety. The Finnish Government is prepared to participate it 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 weork that we heve been doing together with owr Russian col-
leagues indicates that environmental probliems of the former Soviet Union
are alarming and the risks related to them showld be of great concern to
the infernational community. My govemment is ready to share all the
information and experience that we have and to cooperate in the matter,

. Yours sincerely,

of Eavironment of Finland

Annex: information on Finnish hilatera] environmental protection programs with
Central and Eastern European countries
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MINISTRY OF THE ENVIRONMENT
OF YINLAND
East Europe Project 5.8.1992

THE PINNIGE ABGSISTED JOINT ENVIRONMENTAL PROJECTS
IN EASTERN RUROPE 199311992 .

L.ESTONIA MECU

A full scale pilot desulphurixstion plant for 2,91
roducing sulphur and dust emissfons of the ofl
shale power plant in Narva {(1%91) i

Easti Energia Tustantoyhtyss, Estonla

A.Anlstrdm Ltd

Sludge dewatering equipment for the waste water 0,14
traatment plmat of Yallinn (1991)

Tallinn Water Works, Estonda

BWT-Engineering Lvd

Mesmantling of the Suskkisaaxd waste waber Q.18
trastment equipsent and their delivexy to fellinn
(1991}

Tailinn Water Works, Estonia

Halginki Water and Sewage Works

Planning, preject mansgement snd training for the 0,32
t of waste water treatment of Taliion

(1991}
Tallinn Water Works, Estonda
Plancenter Ltd -
Filot renovation of the sower symtem of Tailinn, 0,16

dalivexy of Welnspection equipment and maintengoces
training (399))
. Tailinn Water Works, Estonia
Fainehuuhtelu Ltd -

Construction of a seuage trastment plant for a Q0,07
hotel in Saarsnmea (1991} .
Kuraesaari Town, Bstonia
K. Jouman Ky

Pilot project for production of water chesicais 0,33
{1992)

The city of Tallinn

Hemiras Ltd

Wagte watur treatment in the town of Kohtla-J8xrve. ¢,07
1, phame: & Pilot Plant study (1992}

Polevkivikeonia, Estonia

Vegd-Hydro Ltd

Waste water trestment in a fish processing plast - G, 14
in viinistu, Estonle {1992)

gamar Ltd, Estonia

Protec Ltd, Processing techiicues



2. RUSSIA

pelivery of oll combatting and recovery eguipsment
to St. Petersburg, Ruaaia {1%%91)

pilarn-group, St. Petershury

Lord Ltd

Sulphur dioxide and dust removal in the Koata-

wukahs combine in Karelia, Russis {1942}
Kostamukahs combine
Tampells Power Ltd

:

3. POLAND

Waste sanagement project in Inowroclaw sodaplant
{1991)
Larox Ltd

Environmentai project in fSwiecie pulp and paper
plant {1991}
A Ahistrém Ltd

gistrict heating systes in Krakown (1991}
Nokia Rsapeii Ltd

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

Alr pollution control renovation project in
Creczott Mine {19931)
Outokunpu Engineering Ltd

oilcombatting equipment for Baltic Ses coastal
axres {1991}
Larsan-Marin Ltd

Pelivery of sewage pumps for wunicipalities (1991}

Ssrlin Ltd

Eavironeentsl renovation pwa§e¢t of the ZG-Rudna
industrial plant {1992)
Larox EEd

Envircnmental rsnovation project of -the %G«
Baleslaw industrisl plant (1992}
Larox Ltd

1,38

1,45

0,8

0,44

1,85

0,08

6,35

0,36



MINISTRY OF THE ENVIRONMENT
OF FINLAND

Eagt Burope project 5.8.1992

THEE FINNIEH PUNDED TECENICAL ARSIGTANCE PROJECYS
N EASTERG BUROPE 19911993

1. REGIONAL COOPERATION . - MECU
belivery of laboratory equipsent to the Hola .03
Scientific Center, Nursansk Heglon, Rusais (1991}

#ater and Environment Dlgtrict of lapland

the saster planning of water mansgement in the 0,03
Neva water system snd the remesrch and .
t of the ume and protection of watera .
in the arsas cinss to the Flanish-Rusalan border,
8t. Petersburg, Rusaim (1991}
Kymi Regionsl Water and Environsent District

the reglional deposition of sulphur, nitrogen, 0,05
ammonis snd allkali setaia in the province of
RFymé, in southesstern border aveas of Finland
{1991%)
forest Ressarch Institute

tvaloation of the enviroomental impact and 0,02
risks by Svatogorsk pulp and papsr mill,
8t. Petarsburg, Fusaia (1991}

Ristola Ltd.

tupact of two different mechanisms of forest 0,02
dusages (direct poiscn Smpact snd winter iwpact}
on the foresta in the scutheasters parta of FPinland

Foreat Research Ingtitute

Praparation of coopsration progrsmme botwesn 0,02
tetonia and the province of Uusisas (1991}
Adminiatrative Board of Uusimsa

Praparation for the joint resosrch program of G, 008
Lake Ladogs, Karslis, Busaia {1991)

The University of Joensuu/

Karslian Research Ingtitute

Fublication of an skologicel bullatin as part 0,01
of envircommtal coupmration hotwesn Eastern
Finiand snd the Republic of Xarslim {19%2)

Water and Enviromment Bistrict of

Northern Karolin

Renceation of the sain puspa in the Bortavsla 0,01
Town Water Sorks, in Karelia, Husata (1992}
Soii and Woter Ltd.



Support te the Fnvironmental Data Center of the - 6,05 I
Kola Peninsuia, Murmansk Heglon, Rusala (1962)
Water and Environment District of Lapland

the maater planulng of water sanagement and .03
protection in the Neva water system (1992)
Kymi Regional Water and Environment Blatrict

Tertiary treatwent of pulp and papexr mill waste G,01
watera, the Leningrad ares, Ruaala {1992)
Kyl Rnglonal Water and Envirpnment Dlatrict

the reglonsl deposition of sulphur and nitrogen . o,048
in the province of Kymi and the Leningrad Reglon
{1992)

finniah Meteorologicsl Institute

Bcolagical monitoring of Raraiian forests (19%2) o.08
Forest Ressarch Institute .
Study on jmproving the production of lignin G,009

ng
sulphonate in Russisn sulphite cellulose mills
(1992)
appeenrants university of technology

Moasuresenta of the flue gus emiaalons of oll o,05%
shale power plonts in Batonde (1992)
Adminigtrative Board of UYualmsa

Siomonitoring of depositicn arvund thermal power 0,02
plants in Northeastern Estenda (1992}
Administrstive Board of Uusimaa

wWater guality classification with sacroalgas & o8
biojindleators of the cities ¢f Tallion snd Msinld. .
{1992)

Admdniatrative Board of Uuaimes

Esvironmental cooperaticn with Saareonmsa, Hstonia a,81
(1992) .
Adminigtrstive Board of Uunimss

Survey of airborme smissions of the Kostasuksha C 8,02
arsa, Russia {3992) )
Kainuy -Water and Environment Ristxict

nvi ronmental Jupict assessment of Lake Ladoga, o8
Kareiisa, Russia (1992) )
Univeralty of Joensuu

Study on the impact of pulp and paper industry G, 006,
on water systoss by wsesns of examination of the
.sedimentary formation of the Kondopogs bay,
Karelia, Russia (1992)

Mikikaeld Water and Environment District
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The activities of Water and Environment District C,04
of Noxthern Karelia in the Lake Ladoga -project.
Study on traditional biotopes of the Lake Ladega in
cooperation with the University of Helsinki,
botanical musews.
Etudy on Lake Pyhidjdrel, Xarelia, Russia.
Study on environmental impact of forestry ip Karelis,
Russia. {1992}

Water and Enviromment District of Northern Karells

$tudias on forestry im virgin forssts in Karelis, 0,009
Ruggia (1692}
University of Joensuu

Study on ecosystemg of the area Oulanka-Paana- 9,002
jérvi in Karelia, Rusaia {1992)

niversity of Helsinki

iniversity of Oulu

Study on the toxic sediments of Lake Ladoys, ¢ 0.02
Karelia, Rusaia (1992}
Water and Envivenment District of Northern Karelila

2. TRAINING

Training progras related to the laboratory projact 0,02
of Xola Scientific Center {1991}
Water and Environment District of Lapland

Training program for the managers of Hatonian o.05
power plants on environmental protection and
technology (1991)

fechnical Education Centze

Envirosgental technology and cooperation in 0,05
training in Boutheast Finland and in
8t. Petersburyg Regios (1991}

Adminigtrative Board of Kymi

on-the-job training progras for 11 Estonian trainees 0,03
in rogional environmental sdministration in Pinland
(1991}

Survey of the neads for continuing education in ¢,03
eavironmental protection in Karalia and
St. Petersburg in Hussias and in Katonia {1991}

The University of Heleinki/

Krowiedge Services Ltd.

Support for the preparation of "Our Cowson - o.01

Environment Forum”", to be heid in St. Patersburyg 0,07

27.7.-2.8.1992 (1991, 1992} '
Finnish Associstion for Nature Consarvation

A seminar denling with the Ifmprovement of waste 0,02

water treatwent in St. Petersbury (1991:
Kemira Ltd.

67444 O ~ 93 ~ 3
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Support for the traloning project "The Baltic Sea 0,005
Envircoment”, the Baltic States - (199))
The Turky Swedish University

A training ¢ourse in seasuring techniquas of airx g, 000% -
gualiity for Estonian axpects {1991} .
Finnigh Afx Pollution Prevention Society

Asglstance for the prepavation of the East.West 0,04

Fost-graduate Energy and Envirorasent Learnfiog
Pscikage in the North Western Parts of Russian
Fedexation {1991)

Uniscience Ltd.

Paxrticipation allowance of two Estonian experts 0,001
in & training course of envircnmental technoiogy :
(1992}

-

The University of Tuzku ' h

Cooperation in snvironmentsl technology and Q.09
training in Bcuthesastern Finland snd the

Laningrad Region (1992)
Lappeanranta university of technology

A meminaz dJealing with water protection and 0,06
trantient and a courua of treatment technology
in Bt. Patersburg, Russia {1992)

Mational Board of Waters and t:he

Envirenment of Finlend

treining course for Russisn leading water supply 0,02
sduinistrators and technlesl sanagers (1992} '
vumz e,
Printing of an Extonisn environmental bloiogy 0,02

texthook for schoclks (1992}
Tuglas socliety

The seminar “Tha role of water works as pact of the 0,01
infrastructure and in luwplemeanting water protection
seasures™ in Tslilinn (1992)

Yenpore University of tachnology

A swuinay dealing with the state of the Gulf of 0,007
Finland and improvessant of the waste water
trestment in St. Peatersburg Region (1992)

Univeralty of Turku

A seminay for teachars of schools and vooationak 0,004
sducation fnstitutions in the oltiex of Lappean.
zanta, Finland, and Vyborg, Russia, dsaling with
mvironmentsl sducation (1992)

The city of Lappeanrante



A seminar dealing with priscipiles and practices of 0,01
the protection of the enviremsent in Piniand and
in Rusmia {1992}
University of Helainki/Lahti Research and
Training Centre

On-tha-job training progran for Estonian and Russian 0,05
trainees in regional environmental administration
tn Finland (1992}

3. THE REGIONAL ENVIRONMENTAL CENTER FOR CENYRAL AND EASTERN
EUROYE, BUDAPEST, HUNGARY

The Pipoish grant contribution for 19491 0,313
The Fionlsh grant contributlon for 1993 G,3:

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

Supply of a radiophone to the research vaesmel Q.01
THulklm™ for its activitias in the oulf of Finland
(3991}

Naticnal Board of Watars and the

Environment of ¥Finland

balivery of laboratory egquipsent to Estemla 0,05
{1691)

National Board of Waters and the

Environment of Finiend

palivery of laboratory squipment to XKarelia, ¢.05
Mussia (1992)

National Board of Waters and the

Environment of Finland

Finnieh Meteorciogical Inatituta

Forest Research Instituta

A research of heavy metal dapoaitions fn Robue ¢,01
forests in Rastexn parta of Finland (19%1)

National Board of waters and the

Environsent of Finland

Delivery of a voltage stabilizar for a mitrogen 0,001
dioxide meter in the Dniversity of Tarto, ¥atonis

(1991} :
the University of Turku/Physical Research
Institute of Wilkuri :

Study tour of the resesarch vessel "Muikiu®™ to Q.81
8t. Petersburg in 1993 (1991} .
Netional Board of Waters and the
Environment of Finltand



Extablishment of the fnvircomental Data Center
in Fstonis {1992}
. National Board of Waters and the
Environment of Finland

Co;ggtatlon in monftoring air gquality in Zstonis
{1 }
Heleinki Motropolitan Avesa Council YTV

Equi]
£1992)
. Kotks Environmental Associatibn

Planning work for the waste water treatment plant
in a schocl in Estonia (19%2)
Taspoie Stainer School Agsociation

Study on nutrient and sutrophication dynamics in
the Eaatexrn Gulf of Finliand (1992)

National Board of Watersg and the

el ronsent of Finland

belivery of squipment for the training progras of
Extonisn trainves {1992}
Amintatrative Board of Vaasa

§. PROJECYT PLANNING AND PILOT PROJECTS

The Environmsntal Review and Priority Action

Prograumes for Farelia snd Et. Petersbury i

Runsia and for Estonfa (1991)

Mdendum to the Priority Action Progrsms (1992}
Planceanter Ltd.

Appraisal of the pilot desuiphurisation project
of Narvs power pisat (19%1)
Energia-Bkone Ltd.

A pilot project concerning the waste sanagesent
in Pistigorsk, Russis {19%1)
JAtekyytt Ltd./fhomp Ltd.

A piint sewags tresatment plant for a dairy in
Tarto, Estonis {1991)
Finndish PBusineaa. Institute

A study on increaaing the afficiency of energy
une o the industry of Estonis (1992}
Inatran Voims Ltd,

Appraisal of the sulphur removal project in
Hontshegorak, Kolas Peninsuls (1992)
Ekono Ltd.

Study on biological treatwent of run-off waters
from Esxtonisn oll shals ash fisalda {1992}
Tamperea University of technology

pent for the Leningrad Region forest raawds"

0,02

0,001
0,002
0,009

0,06

0,009

0,01
0.08
0,02
0,04
Q,04

0,006



Feasibility study on the sludge treatment project 0,015
of Rehtna plygery Ln Estonda (1992}
Soil and Water Lid.

6. NUCLEAR SAFETY

Detailed planning of a joint project concernlng 0,04
nuclear safety in S§t. Pstersburg nuclesr power plont
{1991}

¥innish Centre for Hadiatlon and Nuciear

Safsty

Appraisal and improvement of auclear safety ln a,2
8¢, Petersbuig nuclesr power plent (1992}
Finnlah Centre for Ksdiation and Nuclear
Safety

7. TRUST FUNDS 1N INTERNATIONAL PINANCING INSTIMIONS FOR
IMPLEMENTING THE EALTIC SEA ENVIRONMENTAL PROGRAMME {1992)

World Bank 0,18
e 0,09
EBRD _ G,18
Nordic Investwent Bank 0,35

8. OTHER STUDLES AND ACTIVITIES

A study on cooperation possibilities betwesn the ~ 0,003
gatonlan Assoclatlon for Envivonmental Protection
and Finnish Association for Kature Conservatlon
(199%)
Estontan Assoclatlon for Environmental
Provection

tatonisn and Rassian suwsaries of the study 0,003
- "pracondltions for cxeating the National kark of
Eastern Gulf of Pinland, Friendship II"° (1981)
Eaatl Loodusitaltss Selty

Optimlsation of alr and water pollution controal 0,04
seapures of Fioland and the nelighbouring arens
(3991 '

Ekono Ltd.

A atudy concerning onvircomental administration 0,02
and policy in Soviet Union {1991)
Exactis Ltd.

A computerized register for snvlronmentsl projects O,04
in neighbourlng areas {1991, 1992)
The Finnlsh Forelyn Trade Associatlon
Elancenter Litd.



Appraisal of the Egtonian air gquality (1992}
Ekono Ltd.

Environmental pre-feagibllity study of the
western coast of Eetonfa (1592}
Plancenter Etd.

Bovironmental pre-feasibility study of the Yarto _

ares and lake Peipus in Estonia (1492}
Plancenter Ltd.

A Finnisgh-Swedigh-Estonian joint prﬂjeét for
identifying radiation risks In SillamiEki, Estonia
(1992) '
Finnish Centre for Radiation and Nuclear
Safaty

19

0,000

Q.04
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East Europe Project:
Co-operation for a better environment

The East Evrope Project, launched by the meh Minisry of the
Environment in 1997 to protect the emvir in neighbowring
regions of Eastern Europe, is now filly ander-way. T?;e profect has
established itself as part of Finland s active, international environmen.
tal policy.

Aiming at better air protection, protection of the Baltic Sea, and
the development of hazardous waste management, using Finnish
emvironmental know. how and technology.

The East Europe Project provides funds for join profects whick, when implemented, will
bring significant cuit in alrborne and waterborne pollution reaching 3 inland and the Baltic Sea.
& will also improve hazardous waste manggement, Funds are granted to Finnish companies
and corporations primarily promoting the use of Finnish envirgnmental technology or testing
new Fimnish technigques or faww-how,
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The £ast Furope Project
is part of Finland's active,
international
environmerdtal policy.
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The 16 projects in the environmental
protection programme
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EMBASSY OF ICELAND
WASHINGTON, D.C.

August 10, 1992
rof. 21.8.3

*hs Honorable
Davld L. Borsn
{hairman

Ths Honorablis
© ¥Frank H. Muzkowsk]
Ylce Chalyrman

tinited Ststes Senate
Secisct Comuittee on Intelligence

Dear $irs,

fhanking you for your lettsrys of June 38, 1692, to the
Minister for ths Envlronment of Iceiand, the Honorable Eidar
Gudnaacon, and to myself concsrnlng the forthcoming hearlng of the
smiect Commlttae on Intsliigence st ths University of Alaska-
Fsirbanxa ln Falrbanks, Alsska, I havs the honor to forward o you
& Ststement by ths Government of Icelaad concernlng Radloactivs sad
other Environments] Threats to the Unltsd Ststes and the Arctic
resultlng from past Sovist sctlvities.

Upon your suggsstlon i have besn In contact wlth Mr. Dsvld
Garmsn of the Staff of the $alect Commltiee on Intelligence &nd I
wnésratsnd from him that my Government's Statement will be entered
into the records of the Committee's hearing nsxt Saturday, Avgust
1%, in Fairbanks, Alaska.

t appreciate grestly your providing me with this opportunity
to esdvsnce the sttsthed Statemsnt of the Govarnmsnt of Iceland
giving exprsssion to its assrTlous concerns about environmentsl
threats to sli ¢lroumpolar nstlens stemming from ex-$oviet nuclesr
activites ln ths Arctic. 1

ne Fbly.
YUy

[ Norry
Témas K. Tomasson

Poulyt Addross: Talephons: Tabplm:: Tolax: Crbly Adkirizyn:
2 Connectiont Ave., MW, (202} SESGH4 (202) 2656856 RBGA 244800 urbasmy
Washington, 5.0, X066 i
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maummmmwm&&m.
Congress August 15, 1992 at the University of Alaska-Fairbanks

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

Statement by the Government of Ioeland

L

The Govemment of Iceland is greatly concemed over the growing
risk of serious contamination in the Arctic region. 'The threat is posed
from various anthropogenic sources, not ieast from the alarming
snvironmental problems from past Soviet activities. Ioeland's geographic
positlon and the country’s dependence an sustainable utilization of living
marine resources, highlight the intereats ar siake.

: Contaenination in the Axctic region and pollution in distant areas
can easily be ransported by air and sea currents into the waters north of
Iceland. A pertof the Icelandic 200 mile exclusive econonsic zone
borders the Arctic region and many of the living marine rescurces in
Icelandic waters are dependent upon bomass productivity in the Arctic,
Purthermore, ocean currents originating in the Arctic reglon have o
significant mpact on the development of marine iife, through physical
snd chemical processes, in the waters around Ieeland,

It is commanly accepted that the fagils ecosystem of the Arctic is
very valnerable to all kinds of poilution vr other enviroumental
disturbances and should, because of its giobal significance, be subject to
stringent environmental protection (of. the Rovandemi Declaration),

1 A

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

- on the sale of centain foodstuffs, and the negative effects that radiosctive

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

The waters arovund Iceland are highly vulnerable to transhoundary
poilution 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, i.e. o the ocean polar-subpolar front, The Eaat
Greenland Current brings water from the Arctic Ocean and the Gulf
Streamn water which has undergone admixture with waters off North
America and Western Burope. These water masses affect both mazine
. Hifs and poilation levels around lceland. The country is also located on
the path of the extra-tropicel depressions that move across the ocean from
North America towsrds Earope, bringing air masses from both continents
a8 well as from the adjacent ocean areas. :

In view of the grave situation as regards marine poliution in the
adjacent sea areas, such as the North Sea and some of the coastal waters
in Northem Europe, the Icelandic Government decided in 1989 on 2
three-year program of extensive measuring and monitoring of heavy
metsls, organic compounds and radioactivity in Icelundic waters,

- inchiding sediments and biots. The purpose of the program i3 o provide
© - baseline dats for fature marine research and monitoring and to evaluate
- the possible effect of tnshoundary pollution in Teelandic waters.

pollution by radiooucleides and heavy metals around Iceland is still
-insignificant, Notwithstanding, the measarements have indicated that
various pollutants are carried into Icelandic waters over a long distance
by wind and oceans currensts, For ingtance, while levels of radicactivity
are low, the amount of ceslum 137 in sea-water iy substantially higher in
the waters off the north coast than off the south coast, or 6 By/m3

2



74

compared to 3 Bq/m3. This difference Is traced, amang others, to sea-
bormne radioactivity from nuclear industries and sccidents in other far -off
mes.ﬂnmm:mssingpimtnmm:n&mbﬂam
ﬂnmmtc!ﬁnsm

Hl

Although not yet fully made known ir: scope and detail, the
collupse of the communist regime in Bastern Barope hag regulted in
disclosure of past dumping and discharges of mdioactive and other toxic
westes into the ses, waterways or underground storage close to -
groundwater sources. All thess activities pose a grave threat of marine
polintion in the Arctic and could lead to serious consequences for the
myammmcmdhpmubhfmdmmsfmmmpmm
'tlwmhemm

‘Tt is, therefore, the firm view of the Government of Teeland, that
further investigation of the scope and nature of poliution in the former
Soviet Union should teke place with urgency in the framewortk of ~ .
international co-operution. The focus should be aimed at expédient steps -
to clean up contmminated sites where feasible, and bringing others, where
appropriate, under control to contain further spatial effects. Emphasis’
should aiso be placed on developing proposals for reducing and -
preventing farther poltution and risks from instaliations still in operation
that discharge heavy metals, persistent organic substances and radioactive
materials, Particular exaphasis should be placed on closing ousdated and
maﬁmwmnmmnwammmmm
lb:symzt&owvyammdlsm}.m _

Mwowmmmfmmﬁmgmekmm&m
operation, in the view of the Icelandic Government, would be the recently
established co-operation of Arctic countries on the Arctic environment.
mmmmwm;mnonﬁmm
wchﬁmlﬂmwwkfmupedimm
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Iv.

Pollution is by far the grestest threat t0 the Arctic region and its
futare sustainable development. The serious environmental problems
stermming from past Soviet activities is an acute example highlighting the
urgency for more active international co-operation to control and monitor
peilution an regional and global levels.

In pardcalar the recently disclosed experience from past Soviet
activities demonstrates the urgency for a globaily implemented total ban
on discharge of toxic substances, persistent organic substances, heavy
metals and mdioactive muterials into the sea from land-based sources, as
well as on emplacing such materials under the sea bed, Letus also bear
in mind thet in the context of possible globs! wanming the marine
environment provides one of the most important sinks for carbon dioxide.
Increased marine poilution will sndoubtedly redice the assimilative
capacity of the oceans. The Soviet experience ilhustrates aldo the
irnmediate need for effective international regulations and supervision
cantroliing sea-borne nuclear reactors and all ocean transport of
madicactive or ather hazardous substances and toxic wastes, whether for
military or civilian purposes. '

‘The Government of Iceland avails itself of this opportunity to
confinm its commitment to the protection of the marine environment. Itis
the firm view of the Government that the highest pricrity must be
attached to this task to safeguard our plant from ecological disaster.
Therefore every effort possible shiould be pursued to curtail any
consequences that past and present activities within the area of the former
Soviet Union might have upon the environment of the Arctic region and
the northern seas.
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STATEMENT GF
THE OFPARTMENT DF ENERGY
BEFORE YHE
SENATE SELECT COMMITTEE DM INTELLIGENCE
UNTTED STATES SERATE
AUGUST 35, 1992

The Départment of Energy (DOE) is pleased to provide its views on a developing
issue: the discharge of radioactive and hazardous materials into the Arctic by
the Former Soviet Union. - The Department is awars of the importance of this
matter to the citizens of Alaska and to the State Qnd Lacal governments
relative to the possible risks of radioactive and hazardous material
contamination. One of the lessons of the Chernobyl accident is that
radigactivity does not respect national boundaries. However, the dual degree
of contaminatios 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 possibie radioactive and hazardous material
contamination in the Arctic and Alaska which may have raesulted from past
Soviet practices. The contaminants of concern may include many of those with
which DOE is examining, such as uranius and its decay products. heavy metals,
organic¢ contaminants, industrial solvents, and a wide range of scllutants from
power plants and nuclear factlities. Hiéh respect to our domestic residue of
the cold war years, BOE is dealing with ajl phases of cleanup, from assessing
the nature and extent of contamination to developing remediation technolegies

design to improve current environmental restoration techniques.
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THE NATYRE AND SOURCES OF RADIOACTIVE AND HAZARDOUS
CONTAMINATION I8 THE ARCTIC

Potential arctic contaminants from the nuclear weapons complex of the Fermer
Soviet Union (FSU} include radionuciides and the following non-nucliear
hazardous wastes; volatile organic and other organic compeunds, inorganic
compounds, heavy-meta1s, ant buried objects {tamks, barrels, and other

conlainersy.

The Department uses a number of characterization technologies, but the
majority of the Department’s programs and activities currently address
centamination and poilution of Tand and greundwater rather than of deep-water

argas.

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

dumping.

. Radisactive and hazardous materials tb;t gltimately entered the Arctic were
created in the l1ate 19405 when the Soviet Union started up $is first
reprocessing plant at the Chelyabinsk auclear weapons production complex about
100G mites southwest of Moscow. Highly radioactive and hazardeus waste
solutions from the plant were discharged directly into the Techa River and
uitimately entered the Xara Sea several bundred miles east of the island of

Novaya Jemiya in nerthera Russia. Recent Russian statements estiimate that
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close to three mitifon curies of long-lived fission products were disposaed of

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

The Former Soviet Union began nuclear weapon: testing at Novaya Zemlya in 953
and continued thfbugh 199G, when a self-imposed testing moratorium was
announced, The Festing. particulariy prior to the mid-1960s, uitimately
resutted in the Fad%oact%ve materials being carrieé intg the stratosphere and

distributed over the Northern Hemisphere, including Alaska.

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

quantities of the radioactive wastes from Soviet military activities.

Andray Zolotkov, & former deputy to the Supreme Sovied from Murmansk,
announced last September that the Former Soviet Union had practiced ocgan
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 inte the Arclic waters Hetween &0 to

110 feet desp.
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DGE CAPABILITEIES, 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 groper

remediation procedures and technalogies can be determined.

The 4.5, has a variety of remote sensing and in-situ technglogies capabilities

ERYI I

. discovering and identifying specific sites that may need to

be characterized and quantified in detai)

. guiding detailed characterization and quantification efforts

. aiding in monitoring remediation work in real time if
necassary

. supporting long-tevm monitoring of the sites whether or not

remediation is performed.
Thers are many technelogies currently available to assist with the Jocation
and charzcterization of Arctic contamination sites. Contaminants cas be
tdentified, located, characterized, monitored, and quantified by direct
sensing, measurement, and analysis of the offending substance. They can alse

be characterized indirectly by observation of secondary effects on the
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environment. There are & variety of procedurss that could be applied to each
of the main categories of contaminants. For example, surface or subsurface
contamination by radionuc)ides can be directly characterized using alpha,
beta, and gamma spectroscopy techniques. Heavy metal contamination can be
characterized ind}rectly through evaluating geoi¢gical ‘changes by thermal
infrared ang mu]pi» or hyper-spectral technology. And contamination by
volatile organiclcompounds ¢an be characterized directly by active

Tuminescence or In-sity infrared scasning of seil samples.

The technologies avaitable vary with the contaminants they ‘are designed to
identify. Yhe contaminants and procedures for identifying them are as

follows.

Radionuciides. Alpha, beta, and gamma spectroscopy can be used for direct
characterization of both surface and sub-surface contamination. Systems
currently available include: air-borne; veshicle-mounted: transportable units;
and in-sity monitors. There are also counting and spectrometry techniques for

solid, liquid, and air samples to identify uitra low-level radicactive

contaminants,
Hayardous Wastes {volatile and other oreanic compounds). A number of

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

luminescence, and active luminescence.
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n ni¢ £ ds. imorganic compounds cam be detected through direct
sampie cellection and characterization techniques. Both field and jaboratory
aralytical techriques-such as in-situ active microwave {including ground
pepetrating radar), electromagnetic {frequency and time domain}, thermal IR,

and e1ectromagaefic (high freguency}-are available,

£i biects. Currently available techmiques for the detection of buried
VRELLY L TUUE LIsLa ] LR, abh iIve miLIoWdYe, PAiSive foruwdve,
electromagnetic {Ferrous}, somar, active seismic, phctograbhic, and -

mutti/hyper spectral.

tat . A number of technigues are available for direct
sample collection and characterization. These techmiques include

photegrammetry, muiti/hyper spectral, and active and passive microwave,

THEORETICAL SYRATEGIES FOR REMEDIATION

If it is necessary to remediate a hazardous or radioactive waste site, the
first step would prebadbly be to retrieve intact waste contaimers. The
"Department 5 developing robotic retrieval techniques for use at its waste
management site at the Idahe Natiomal Engineering Laboratory. Technologies
deve%opeﬁ and demonstrated there could be applicable to land disposed waste in
the Former Soviet Uafon. These technologies may be modified to address

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

3t Dak Ridge.

Retrieved containars would then need to be stabilized uatil they could be
characterized fof treatment. There are several commercially avatiable
methods-inc!udiqg standard overpacks, storage in air-supported buildings, and

encapsuiation in polymer tubes-thal would provide short-term containmest.

The Department has recently completed lests in which intact drums of hazardous
and simulated radioactive waste were completely meited in 3 plasma-arc
furnace., The resulting wasie forms were a vitrified, nom-leaching glass
containing the fission products and 3 stagged metal, Yhis technology could be

rapidly developed for application to retrieved contaimers.

The second step would prabably bs to contain waste that has spilled from
damaged containers but has not yet migrated far from the original waste area,
Containment technologies availsble for contaminated soils include freezing in
place, hydralogic barriers, grout barriers, in-situ vitrification and capping.
These techaigues have not been applied to shallow bays. The Russians have
ysed caisson to back fil} lakes used for disposal and have advanced grouting

systems.
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REMEDEATION AND THE NATIONAL LABORATORIES

IQOE’S national laboratories are conducting pertinent research in Arctic
contamination, risk assessment, and remedistion technology. These national
Taboratories have several geologists, glacioltogists, hydrologists and other
specialists who have direct experience fn researching enviroamental condittons

in the Arctic.

“he national labi have been analyzing samplas fraﬁ auciear tests for over 35
yaars. [n addition, they have been Qnatyxiag environmental samples for over
30 years and have the analytical capability to detect axtremely low
concentrations of radioactive material. For alpha-and beta-emitting material,
they are ackeowledged to have the lowest detection ltmits in the world. In
addition, resea;chers have stad;ed the disparsion of fission products from
‘auclear tests in enviromments as varied as the Hevada Test Site and the South

Pacific.

A worid rencwned expert in the study of the fate and traasper: of radipactive
materials in the envirenment conducts research at a4 DOE laboratory. He has
sluﬁjgd'yhe thernobyl nuciear accident and the spread of radicactive materials
from the accident as woll as the health risks associated with the release of
those mapériaZs;' DOf has also developed and used fate and transport models to

study the mobility of contaminants in complex eavironments.
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HEALYH ASSESSMENTS

Besides demenstrating 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 radiclogical health
effects on the sﬁrvivors of Hiroshima and Nagasaki, and on those exposed to
high doses of radiaiion as a result of the Chernobyl accident in the Former
ngiet Union.

Radiation Effects Research Foundation studies of Japanese Atemic HSomb
Survivors have revealed much about the effects of both high-tevel and low-

tevel gxposure to radiation.

poE's Joint Coordinating Committes for Civilian Nuclear Reactor Safety has set
up working groups that will help determine the dose levels of the

radionuc) ides that are associated with the health effecis of Chernobyl. The
primary working group will develop validated models for dose protection in
future accidents and physical desimetry for dose reconstruction with higher
doses. Projects for the working groups include atmospheric dispersion
modeling; evaluating radiemuciides doses through the tarrestrial and agquatic
food chaing; plasning epidemiclogic studies on thyroid effects and leukemia;
corducting surveys of adult and child health; and analyzing clinical data on
acute radiation syndrome patients. Oversll, this project has heiped BOE 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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expesyre for use in setting and reviewing cur own risk-based exposure

standards.

CONCLUSIOR

This statement ﬁas not exhaustively examined the possibilities for
characterizing and moniloring contamination in the Arctic. There are a
variety of underses characterization techniques that could be employed to
tecate and characterize the extent of deep-sea dumping in ihe Arctic. For
example, remote submersibles could be used to monitor cyrreats in the Arctic.
This monitering could then be used to conduct subsurface ocean-current
analysis of thermal circulation and radicactive transport. In addition, ocean
circuiation models developed to study global warming could bp employed to
determine whether any measured contamination is moving from Kovava Zemlya
through the Barents Sea and into Aflantic fishing regions. Much of the
Bepartment’s work in eavironmental remediation and technology may contribute
to the ¥ation’s understanding of the contaminatios problems in the Arctic, and
much can be appiied to solving those problems. As noted in our testimony, the
first step in the clieanup of radicactive or harardous wastes is teo
characterize the nature and magnitude of the contaminant. Once this happens,
many of these technologies no doubt could be employed expeditiously. In
agdition, not all of the research and applied technology at DGE will provide
an adequate framework for addressing this contaménation issue. For example,
very litile of DGE's experience in characterizing and freating contamination

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

i
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abuses are clearly the responsibility of the Russians to rectify, the BOE can
hope that some of its prejects 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. 8. 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 Whalin Commdssion,
the Alaska and Inuvialuit Beluga Whale Committee, Alaska Eskimo
Walrus Commissiop, Bering Sea Fisherman's Association, Chukchi
Sea Fisherman's Cooperative and the Northwest Arctic Native
Association. Our members come from Alaskan. villages as far south
as Tyonek in the Cook Inlet Region to the northern arctic village of
Kaktovik near the Canadian Boarder.

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

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

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

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

We want to see the health of the Alaskan marine mamumal 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.

Wae 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 natxves depend on for
Qur nutritional and cultural needs.

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

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

Barrow, Alaska 99723
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WETTTEN SUBMISSION AND TESTIMONY OF YTHE
INTERNATIORAL TNIOR FOR CIRCTMPOLAR BEALYH
to the
UNIEED STATES
SENATE SELECT COMMITTEE ON INTELLICENCE
HEARING

Fafrbanks, Alsska
August 15, 1992

by Dalee Sambo
Executive Director
Thank you for the opportunity to make this submission to the Senate Select
Comrittee on intelligance, We are encoutaged by the Committee’s Interest fn
Arethe and sub-Arctic envirommentsl watters and concerns, as wsil as the
attsntion of the Central Intelligence Agency towards fssues such as nuclear and
frctustrial waste dumping in Avctic wsters., The United States and the world

community are beginning to realize the need for 4 comprehensive approach to the

inter-refated problems of environmental pollution snd h hesith rms. the
Intsrnational Ynfon for Circumpelar Health {IUCH) has hed & long-standing
interest in this aspect of envirompental conditions and we would iike to 51’!-&;3
some of our work with you.

In regard to tha tepie of discusston st thia hesxing, we would like to
describe the history, structure and work of the IUCH and address the aservices
that the IUCH, as a long-standing intarnstionel health organfzation, -can provide
to the wvarlous U.S, sgencfes and orgsns concerning themsefves with Arctic

watiers.

Atnerrikn Society for Cinnpertsr Health « Caosadian Sovicty for Cincumpotar Fesity
Noxdlicr Copneid for Ammic Medial Reseech « Siberian oo, Russian Acadery of Modioa? Sciences

s -
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We would also ilke to descride our dlrect and indlrect relatiomships with
other internstione} initiatives, and in partlcular, the Internatiomal Arctic
Sciente Committee and the Arctic Monitoring end Assessment Program of the so-
called Finnish Inltiative.

BISTORY

As eerly ss the 1960’2, medical scientists heve been collaborating on
Arctic medlcal resesrch actlvities., Dr. farl Albrecht, ss Commissioner of Heslth
for the Territory of Alaska from 1945 to 1956, envisioned an Internatlonal Unlom
for {ircumpolar Heslkth, )

In 1967 Dr. nibrecht initieted the flrst circumpolar sympozium, which took
piace in Fslrbanks, Alaska. Pa:t:icipet:lts came from the United States/Alasks,
Canads, Norway, Denmark, Sweden, Gre.e'almd, Iceland, Finland end the (former}
U$58. The 1967 participants declded to hold en Internstionel  Congress on
Clreumpoler Health every three years.

Finally, fn 198 the IUCH waz founded atr the meeting of the 5th

Internationel Congress on Clrcumpolar Heslth in Ceperhagen, D k. 1o May 1986
the first ITUCH Constitutlon was drafred and adopted.

I!‘he.lli‘mi 1% now an official, formal nen-governmental orgsnlzation. The
subsequent actlvlties of the IUCH and its “edharing bodies™ have been sble to
provide an important and useful exchange of Arctic medicel research and probieas
that has been beneficial te people worldwide. Because of the Ilnternstionel
-pature of our work, wve couperete closely with other tnternstionel srganizstlons
suc.:i'l sa the World Health Organizatlon, the Imslt Circumpolar Conference, the
lnternationel Arctic Science Committee, and the Internsticna) Council of

$cientiflc Unlons.
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The chjsctives of the TUCH are to:

* premote Internationel cooperation in the study of cireumpolar keeleh;

* encourage end support research snd exchange of scientific information in

the circunpoelsy haalth sclencee; '

* prowote public awareness of the current situation of circumpolar heslth;

* provide » mesns of communication with other relsvent organizations.

One of the principal activities of the 1UCH iz the hosting of the triennisl
Intemational Congrays for Circumpolar Heelth., Such conferences provide s useful
and importent forum for the exchange of Arctic sedicel resesrch and heslth
preblems. Thus Far eight Congresses have token place in Fairbanks, Alaska
(19673; Ouluw, Finland (1970); Yellowknifa, BWT, Canade {1974); Novoelbirsk, USSR
{1978} ; Copmnthagen, b e (1381} Anchorage, Alaska (1984); Umea, Swaden (1987}

and Whitehorss, Yuken Territory, Canads (1990).

The IX Internationa) Congress on Cirowmpolsy Health (ICCH) will ba held En
Reykjavik, Iceland, from June 20 - 25, 1993,

The JUCH is comrittad te ensuring tha substantial iovolvement of sheriginst
peoples from all circumpoler nations in its work and circumpolsr health issues
generally. The Indigenous Program of the IX ICCH In Reykjavik will be
coordinated by the ¢ffics of Dy, Ove Rosing Olasen {1nuit), Minister of Health snd
Envirorment, Gresniand Home Ruls Goverrment.

In sddition to the triecnial syuposis, the Iﬂ{:ﬂ has sstablisghed o tusher
of working groups on specific heslth problems of the circumpoler regions,
fncluding matters relating to cencer, family heslth, tobacco and hesith,

tnjuriss, end AIDS.
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The TUCH alse collacts and dissaminatas information on clroumpelar health
and sretle medicine.,  The sclantific journal ARCTIC MEDICAL RESEARCH is
- published, on a quarterly basls, in cellaboration with tha Merdic Council for
Arctic Madical Research. The journal ls lndexed in index Madicus and other
biomadical databases. TUCH mambers receiva a subseription to this official
journal of the IUCH.

The J.hA. Hildes wedal which was astablished in 1986, by the IBCH, is
awardad Lo outstanding internations} scholars in the area of circumpeiar haalth
and Arctic medicine. In 1990, at tha Whiteharse Congrass, tha J.A. Hildes medal
was awarded to Ms. Evelyn Camball of Canada; Professor Henxik Forsiug of Finland:
Professor Frederlck A, Milan aof Alaska; and Professor Yurl Mikitin of Russia.

HEMERRSHEP

the "adharing bodies” of tha IUCH include the:

American Sociaty for Circuspolsr Haalth {ASCH)

Canadisn Seciaty for Girvcugpelar Haalth {CSCH)

¥ordle Councll far Arctic Medical Rasaarch (NCAMR)

Sibarian Branch of the Russlan acadamy of Medical Sclences (AMS-5E)
Individual research workers, institutions, agsociatlons, or companins may adopt
afflliatad mesbership if they are not reprasanted by tha four adharing bodies.
Current affiliated members 1nclude:

Sclentiflc Cosmittee for Antarctic Resaarch {SCAR} - Working

Croup on Human Blelogy
Society for Medical Research in Graeniand
s Icelandic Soclety for Glrecumpalar Health

Wardle Soclety far Arctic Medicina

Swadlsh Socliety for Arctic Kedicins

: The TOGH Council conslsts of 11 membars: twe frow each of the four

aﬁhéfing badles, one from SCAR, and ftwo delegates elected by the General

Assenbly, which meats ln conmectlon with the LCCH.
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IUCE COUNGCIL 1996.1993

pr. J. ¥. Hart Hansen, President
{NCAMR -Denmari)

¥r. Carl Hild, Vice President
{a8CH-United States)

br. Kue Young, Secretary/Treasurer
(CSCR-Canada)

pr. §ster Fjeilhelm {at large-Norway}
br. Cary Pekeles (at-large-Canada}

br. Jean Goodwlil (CSCH-Canada)

Dr, ¥lall Raznacheev {aMS5-58-Russla)
Dr. John Middaugh (ASCH-United States)
Dr. Desmond Lugg (SCAR-Australla)

Dr. Yurl Nikitln (AMS-SE-Russis}

Dr. Hans Akerblom (HCAME-Finland)

Dr. Hamw Vuorl {Observer WHO}

The TUCH Secretarlat 1s located on the University of alasks Anchorage
camwpus. This office is to provide administrative and mansgement functlons for
the overall organlzation, fundraising, and llalsen with natlomal and reglomal
governments ln the clrcumpelar zone, and assistsm:e; in Councll meetings and the
crilennial Internstional Congresses. The Executive Director of the Secretariat
offlce is-l}alua Sambo, Inuit of Alaska,

HIMAN HEALTH AND EIWIRQN}!EHTI

Many clreuapolar humen health problems <¢an be directly attributed to
environments} conditlons and specifically the degradation or destructlon of the
envirorment, often by pallution seurces far frow clrousmpolar reglony, In

addition, the pellutants from che Industrialized Arctlc-rim countries are of

67444 O - 93 - 4

e
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mejor toncern to the IUCH. As has been testified to by CIA Director Robert
Gates, the probles of nuclear and fndustrial waste ocean dumping by the former
Soviet Union, will have grave human health effects. These envirommental health
problems will regquire monitoring ;m:l basle "risk assessment” and this is vhere
the TUCH can best provide direct assistance,

‘the IYCH can assist governments, both regionelly and at the community-
ievel, as to the environmental health problams that may eserge and how to respond
to such problems. The IUCH wenbership can assist by answering the questions that
are reised by comsunities and also in providing Information _about the potential
effects, As a circumpolar-wide health organization, we can also provide
coordination of Arctic emvironmental health research.

We have made numerous contacts regarding our offer of mervicas to a number
of northern internstional fora. In particular, at the meeting of the
Internations} Arctic Selence Committee {IASC}, held last year in Oslo, Norway,
IUCH President, Dr. Jens Peder Hart Hansen, was askad to investigate the need and
opportunities for IASC to play a role in facilitating international cooperation
for research in medical and health sclences in the Arctic, At the recemt founcil
maeting of the IASC, April 1992, Dr. Hart Hansen introduced an IUCH proposal
addressing llalson snd cooperation, and the creation of a parmanent IASC working
gtoup on medicai and health sciences consisting of the (UCH Council and a
temporary working group on monitoring of human heelith in the ‘Arctic environmsent.

The 1ASC responss to the proposal was farmal agreement to liaise with the
130K through the IUCH President. l‘\xrtharﬁura. they agread to that the IUCH
Council wouid constitute a standing advisory body to IASC as to medical and

heailth services fn tha Arctic, JTASC will alse drav om 1UCH adviee as to
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inciuding these sclences Inte multi-disciplinary programs being Initiated or
supported by IASC.

The IS¢ 1s now well Informed about the activities snd potential of the
TUCH and we are acknowledged as 4 bHody repregsenting human heaith and medicine in
the circwpoinr- regions, The Executive of the YASC has already callad upen 1WCH
for specific advise on two health-related toplcs.

4 very different example of "lndirect™ IUCH ceilsbeoration and cooperatien
on health matters 1s with the “Finnish Inmitiative®. At the ministerial
conference in Rovanieml, Finland, June 1993, the eight Arctic countries adopte-d
the Arctic Environmental Protection Strategy snd commitited themselves to
establish an Arctic Monitoring snd Assesswent Program (AMAP) to monitor the
ievals of, and asgess the seffectz of, anthropegenic pellutants in all
compartments of the Arctic envirenmant and to establish an Arctic Monitoring snd
Apseusment Task Force {(AMATT) to implemant the program. An AMAF Secretarist has
Peen establ lshed 1n Horway.

& working group Is now finalizing a drafr plan for the hugan hasith
dimenston of this work. Denmark/Greenlsnd has been appointed the so-called lead
country for the human hesith part of AMAP at a meeting In Tromso, Norway in
Becember 1991, Tha IUCH Preaident, Dr. Hart Hansen, is the Chalr of this vorking
group, thus, making the IUCH an Indirect participant in chis lmportant work. iIn
addicion o humsn health matters, sther concerns inciude aumosphere, marine
enviromment, terrestrial esviromment, fresh water and rivers and remote sensing
and medeling.

We have alszo offered our services, by way of an propesal, to the Northern
Forum, & reglensl govermment inltistive with s Secretarist or mailn office In

Anchorage, Alaska. At the Third Northarn Reglons Conference in Septewber 199G,
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IUCK President, Br. Hart Hansen, chalred a session on clircumpolar health, From
this session emerged the recommendation that the IUCH encourage and astablish new
means of international coliaborative research on circumpolar health problams and
that further research In basic environmental and ciinical sclences be adeguataly
supported. At the founding meating of the Northern Forum In Hevesber 1991, tha
TUCH proposal to provide support and assistance in all matters relating to
northern health was adopted.

Finally, we also have formalized a collaboerative-vorking relstionship with
tha Inelt Clrcumpolar Conferemce {ILC}. As many of you know, the TCC 1s an
international indlgenous non-governmental organization representing the Inult of
M_asica. Canada, Greenland and Russia, On July 24, 1992, the 1CC Caneral Assembly
sdopted a resclution agreeing to formally cooperate and col laborate with the IUCH
in all areas of clrcumpelar health, and to further participate in the upcoming
1% iatarnational Congress on Gircumpelar Health, acheduled for June 1993 in
feykjavik, Teeland. We consider collaboration with northern Indigancus
organizations, such ax tha ICC, essential to truly lmproving the ovarall health
conditions for northern peopies,

These are just some examples of the important contribution that the IUCH
can ake to the aresa of Arctic or clrcumpolar health and social conditions. We
are eager to provida thia assistance to the various agencies of the United Statas
government and [ts political aub-divisiens. Such collaboration amd cooperation
can be extremaly beneficial to all northern peoples and governments.

1f you would like more Information or assistance, plesse call upon us.

1hark you for the oppertunity to submit this statement.



American Society for Circumpolar Health

August 10, 1992

senator Frank MurkowsXi
101 izth Avenue, Box 7
fairpanks, AR 99701-6278

Honorable Senater Murkowski and
Mambers of the Senate Select Committee on Intelligence:

As President of the American Society for Chircumpolar Health
and Vice~President of the International Union for circumpolar
Health I commend you for holding this nearing on the risks of
radicactive 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 thernobyl incident. It is
known that the wing patterns in that region can bring the newly
re-airborne radicactive material into the Arctic and potentially
into northern Alaska.

Blaska has been a place for dealing with nuclear materials
for many yearsg.

* The First nuciear powered electrical generator plant in
the world is not may miles from the site of your hearing ané when
it was shut down it raised wany local concerns as to the
pellution it way have, and may still be producing.

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

* The Native populations of the north central part of the
state bacame contaminated in the nid-1960s with radivactive
cesius and strontiuw from the failout of these materials after
atmospheric testing around the world. The global wind patterns
and magnetic drift of the particies caused them to precipitate
and bicaccumulate in the Arctic food chain. Hadivactive body
purdens of up to 200 times the background leveis were measured in
tine people of Anaktuvik Pass.

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

* A formal body of the indigenous pecple 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 spacific
sources in Russia.

Carl Hild Pavid W, Tomgpiin Agita Todd-Tigest fexpoe R Rache
Presigent Vico President “Treasurer Seoreiany

P.O. Bar 3IEEE = Anchomge, Aok 95524
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Chernebyl impacts are still being assessed. vScience® July
24, 19%2, page 48% discussed the possible impact on the mind net
just from mental stress or "radiophebia,® but actual damags to
membrane. phespheliipids in brain celis. oOur technelogy has out
paced cur understanding of the impacts that proceed with the
advances that science provides. HNew lack of government
regulation and structure in Russia may increase the chance of an
wnintentional discharge of nuclear materials.

Internatienally agencies of the United States have sighed
twe agreements in the past few vearg to cooperate with the
digsenination of infermation on clrcumpelar issues., The Finnish
lnitiative and the Internaticnal Arctic Science Committee (IASC).
At the April 27-2%, 1952 meeting of IASC it was agreed that the
“IUCH (Internatienal Union fer Circumpolar Health} was the expert
body on health issues in the Arctic,” and “Ceuncil decided to
lialse with IUCH through its President. JTUCH!'s Council was asked
to censtitute a standing advisory body te ITASC as to medical and
heaith services in the Arctic. 1ASC would alse draw on TUCH
advice as to including these sciences inte muiti-disciplinary
programmes being initiated or supported by Iasc.®

As Vice-President of IUCH and President of the American
Seciety for Circumpolar Health, the adhering bedy of IUCH from
the United States of America, I urge you te follow the
international decision to invelve our professional secieties, I
request that any and ail materials that result from the
investigation of the internatjenal transmigration of peliutants
be reviewed for their medical and health implications. I reguest
that lecal, regienal, State, and Federal health officials be
actively inveived in the multi-disciplinary programe which shouid
result frem these hearings and the growing concerns of Arctic
centamination. It is imperative to invelve those to whem
community health has been entrusted. Every citizen cannot
understand the complexities and risk assessments that comprise
these highly technical issues. ‘e monitoring researchers must
inciude the health scientists as well as the health care
providers, all of whem can provide explanations as te the health
impact of the changing environment to their own communities.

I thank you for your time and consideration of these issues.
The American Scewiety for Circumpolar health has for a guarter of
a century werked te foster internaticnal ceoperatien in Arctic
heaith science ressarch. We must be involved at seme level in
any evaluatien of nuclear monitering in the circumpoliar regions.

gincerely,

N

Cari M, Hiid, M.5, Sci. Mgnmt,
President ASCH
VicewPresident JUCH
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August 10, 1982

Senator Frank Murkowsikl
10} 1i2th Avenue, Box 7
Fairbanks, AR 997016273

Honorable Senator Murkowski and
Members of the Senate Select Commities on Intalligence:

The Alaska Health Prolect {AHP) is a private, not-for-profit
corporation. {ur geal is to improve the health of Alaskans
through top guality educational programs and environmental
research efforts to prevent pellution. We work to keep those who
must deal) with harardous materials or work in hazardous
situations aafe from harm.  As the Executive Director of this
agency I sit on the State of Alsska's Epergency Response
Commission (SERC) representing a public interest group.

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

We need te establish a regqular system of documentation on
what transboumiry pollutants are coming into hlaska. We need to
estaklish 2 mechanism to infors the publie, public interest
groups such as AHP, and State agenciss 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 s$tee) mills in eastern Europe. We
kpow that radicactive fallout from the atmospheric testing of the
1960*'s fell on Alaska and concentrated in the people of the
northern interior due to their diet of caribou. We know that
Chernoby) set the Arctic world on edge wondering where those
materials would settle, Now we know that Russia is struggling to
deal with its masgsgive internal problems.

It seems likely that there is greater chance today that the
people of Alaska will be exposed to ineldental radicactive
materials due %o an unanticipated release than there has been
gver the past four decades that we would be the victims of &
muciesr attack., It is no longer an issue of being exposaed

i 3]
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pecause one lives near a selected military tarxget or strategic
site, it is every man, woman, child, animal, and plant in every
community, Tiver, and regicn of the north.

1f radiocactive materials are raeleased from the Chernobyi

ares, during clean—up or as may be happening as this letter is
written due to a forest fire that is hurning contaminated
regions, the faliout is very likeiy to sweep acress the Arctic
amd precipitate on our North Siope. Meanwhile if nuciear
reactors go off line, be they on land or in vessels, along the
sastern coastal areas of Russia then the atnospheric and ogean
contamination willi sweep across the Bering Strait and into
western Alaska within a very short time.

The citirens of this state wmust be protected. The tirst
tine of detenss is menitoring for the types of events I have just
mentionad, That monitoring west be completed with an evaluation
by heaith specialists and other sclentists to make a rTisk

. assessugnt of the event. ‘Then the pubiic must be notified of
that risk and intformed on how best to behsve in order to majintain
their health, The Alaska Health Project is ready to make our
services avallable in such a situation, however we pust Xnow in
advance that we, and others of the health care community, are
going to be integrally networked with any monitoring systen that
is proposed.

As the threst to the goneral population is no langer
miiitary in focun we belleve that the Community Right To Xnow Law
comes into effect. We belleve that any wonitoring scheme that is
lspienented ba Interfaced ¢losely with the SERC and those Local
Emergency Planning Committees who are planning tha response to
potentiai reicases of hazardous pateriais. We also beileve that
thers must be involvesant of hesith scientists. Aretic health
acience remearch has alresdy been provided quidelines on how to
perform their work and provide information back to the impacted
Sompunities from the American Pubiic Heaith Association. (Coples
of that policy are encicuoed)

I appreciate this opportunity te provide testlmony to this .
cormittee, I am wiiling te work with any group that msy be
torsed to address how best to keep the pubile informed on the
rasuits of the monitoring of radioactive saterials in the Arctic
and the risks to health which may result in any release.

P ﬁinmra iy,

. Carl M, Mild, M.5. Scl. Mgut,

.  Executive Director

” and SERC Nembay
miwzﬁm: AHPA AHSRP

ee: . SERC

i

S
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Senate Fairbanks hearings a start
~ Centra] Intelligence Agency IMrector Robert Gates
interrupted bis famiiy's Alasks vacation last
" Saturday and put on a suit and tie to testify sbout the
CIA's knowiedge of nuciear and heavy metals
pollution in the former USSR .
Although Mr. Gates wasn't very forthooming and
offered lttle new information, Sen. Frank
Murkowslef, R-Alaska, deserves credit for bringing
him to Alasks. L
Following Gates’ testimony at the Fairbanis
hearing, severnl punels composed mainly of scientists,
university and government offictals took to the stage,
Thmmammlmmsmthatmm!mmdhuvy
metals pollutinn in the Russinn Arctic is widespread,
even catastrophie. But no one knows its éxtent ang
most say it frst must be found and monitored, then
cleaned up if necessary, - .
On g related note, said Dr. Stephanie Pfirman of
the Environmental Defenve Fund, the blanket of
winter arctic haze is comparable to the size of Africa
- and it'y not just atfecting the Arctic, It extends into
Eurasia and even into the northern Midwest states,
How has the U.S, contribured to arctic haze, and what
- will we do about it? . -
’ Summing up the day and voicing the thoughty of
many colleagues, Dr, Vara Alexandeér .0f the
University of Alaska Fairbanks suocinctly satd we
. need’ an Inter-disciplinary and muiti-nationsl .
. epproachk to decades of Soviet-ern poliution.
In light of this, U.§. scientizts and government
. officlals would do well by the American public — agd |
Alaskans in particuiar — if they followed the |
Norweglans' lead. Hriefly, the Norwegisn government °
is working with Russia to map where Soviet-era
nuclear dumping and testing took place at the
Scandingvian aod of the Ruseian Arctle Ocean.
Alnskans who hesrd about the Fairbanis event
might well asic what it held for them Part of ths
answer carms from sketchy testimony that revealed
polluted aress exist on the Alaska side of the former
Soviet empire. Yet their axtent and exact locations
sreni't widely known. LT
Like the Norweglans jooking eastward, we must
ook westward across the narrow Berviug Stralt to find
anzwers — and begin working with the nations and
people of the Arctie oo solutions. .
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Senator MURKOWSKI. Well, as you might imagine, these hearin
are designed to hear from the witnesses, so I will conclude. We
have a full day with many presentations. So without further delay,
P'd like to introduce Secretary Boblen and initiate the hearing,

Dr. Bohlen, please proceed with your statement.

fThe prepared statement of Senator Murkowski follows:]

STATEMENT OF U.5. SENATOR FRANK H, MURKOWSK]

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

Harlier this year, the Senate Intelligence Committee began to receive reports from
environments] and nuclear scientists in Ruesia detailing reckless nuclear waste dis-
posal practices, nuclear accidents, and uses of nuclear detonations that I franikly
found astonishing. .

Also troubling is the fact that 15 Chemyobyl«s%: RBMK nuclear power reactors
continue to operate in the Former Soviet Union. se reactors lack s containment
structure, and they are designed in such a way that a nuclear reaction can actuaily
increase when the reactor overheats. As scientists here at the Univereity of Alaska
and elsewhere have documented in their study of “Arctic Haze,” the polar air mass
and prevailing weather patterna %mvide a pathway for radicactive confaminants
from eastern Burope and western Russia where many of these reactors are located.

The threats presented by these potential radioactive risks are just a part of &
larger Arctic pollution problem. Everyday industrial activities of the Former Soviet
Union continue to create pollutants. Let’s fare it, in a country struggling for its eco-
nomi¢ 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 amounta of
heax;yh metsis—possibly from indusirial pellution or “Arctic haze”™—are already mak-
ing their way inte wairas and other marine mammals that feed meny arctic resi-
dents. Will radionuchides follow? Do we have the moniloring mechanisms in place
to warn us should this occur? Can we address, through hilateral and multilateral
mechanisms, the need to halt the spread and promote the cleanup of these pollut-
ants? Who has the talent and capability {0 do this kind of work? These are all im-
portant guestions we hiﬁe to explore today.

Today’s hearing, which is the first ever field hearing of the Select Commitiee on
Inteliigence, will hear from a remarkable Hat of witnesses in effort to explore these
issues from seversa] different parspectives.

Because this is an international problem, we've asked the Assistant Secrotary of
State Curtis Bohlen, to give us the Stste Department's perspective. As a senior
member of the Interagency Arctic Research Policy Committes, Secre Bohler can
aise tell us what can and should be done to scientifically assess the ats facing
the Arctic from these various pellutants.

Director of Central Intelligence Robert Gatas 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 ﬁl:y in the environmentsl area-~not only in this area but in the
realm of global change and other environmental concerns. The CIA of the post-cold
war ers is forging new ground in the ares of envirenmental intelligence under the
leadership of Robert (iates, and we are pleased that he has chosen this eccasion
here in Alaska to outline seme of his new mitiatives.

Because many, including myself, have suggested that scientific and envirenmentsl
monitoring in the Arciic should be und en in oollaboration 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 sbout the oppartunities and problems involved in scientific cooperation
with the Russians. The Commission recently returned from a series of meetings
with their counterparts in the Russian Academy of Sciences, so0 Dr. ODowd is
uniquely qualified to address this guestion.

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

We will also haar from a pumber of scientific and health experts..including some
who have come from Russia, Denmark, Norway and elsewhere—te provide informa-
tion based on their experience, research and monitoring. .
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We have representatives from the anvironmantal 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 arsund 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 represenﬁ:zg
an alliance between the University of Alaska and a National Laboratory to set fo
somne 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 ¥inland,
fceland, the U.8. Department of Energy, the Arctic Marine Resources Commission,
the International Unton for Circumpolar Health, the American Society for Circum-
polar Health, the Alagka Health Project and many others, have also submitted writ-
ten testimony. { invite anyone in the audience to feel free to do 50 as well. The hear-
itzf tiﬁwrd will be kept open for two weeks for the acceptance of additional public

{imony. . .

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 BouLEN. Thank you, Mr. Chairman, I am indebted o
you for invil:‘m%me to testify today because I think this is s reslly
critical issue that has been ignored foo 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 Novayz Zemiys, 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 liguid 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 nuciear submarine re-
actor cores as well as the mid section of the first nuclear icebreaker
Lenin, with three reactors, now lie on the gea floor in the Barenis
and Kara Seas. Other reports st that the sea off the
Kamechatka Peninsula has also been s 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 duéx;fing and disposal activities may represent a
serious environmental threat in the longer term. Unfortunately, ail
too little is known about the propensity of those radioactive and
toxic wastes to s%read throughout Arctic.

I want to emphasize the seriousness with which we in the State
Department and the whole U.S. government view these evenis. As
1 said, Mr. Chairman, your hearing today is timely and provides an
ogpommity to hear from both government and public witnesses
about what is known about this Arctic dumping.l
Ultimately it is Russia that must assume the responsibility for
rectifying these environmental igsues, But that does not mean that
the United States can sit hy and do nothing. We must and we are
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beginnialglto ascertain the nature of the problem and whether there
is a likelihood of environmental er to 11.8. 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

anization to seek information from the Russian federation. And
1 think the International Atomic Energy Agency may also have an
important role in this. '
¢ 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
msglonse to this. I'm pleased to say that we are working with other
U.S. agencies to %lace American scientiste 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
izo outline what options there may be for Russia to correct the prob-
em. .

There are several things that are clear. There is a scarcity of
available baseline data about the sediment and water cbemistry,
current circulation patterns, and the food web in the Arctic Ocean.
We must find out what -data has already been collected in the
for_me{;' 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 1.8, scientist on a joint Russian-
Norwegian research cruise, later next week. This vessel is planning
on maﬂn’ g 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 cruigse 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 mske a transit of tbe Arctic QOcean through the
North Pale in the company of the Canadian icebresker Louis St
Laurent. And I should add that we've recently discusged 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.8.
Coast Guard, U.S. Geological Survey, 11.5. National Oceanographic
and Atmospheric Administration, the Canadian Geological Survey,
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and the Canadian Department of the Environment are all involved
o ot gap in th d ‘92-93 samplin lies b

major gap in the proposed ‘92-93 sampling programs lies be-
tween %e a and Cll:ukchz 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 scientigts aboard Russian
ghips, including their icebreakers. in this connection, the oppor-
tunity to use former weapons scientists in Russia is a good oppor-
tunity.

And that as | have alluded to earlier, we intend to explore the
possibility of using Russian environmental scientists, their marine
chemists, biologists, and geologists, {o parti%pate in retraining the
former weapons scientigts. Knowledgeable U.S. scientists may as-
gist in this retraining. The retraining, if autherized, 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 complets and accurais moniter-
mﬁ work in that region in the future. Moreover, the Russia Aid
Biil, 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.

T'd like to say just a few words about the progress we've made
in the last few yearg 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 bhilateral 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 intsrest 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 igsue before us today. The first is the International Arctic
Science Committee founded in August 1990. The JASC is a non-
govemmentai scientific organization established to encourage and
acilitate 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 JASC 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 T think the JASC must be requested to play a role in designing
a}z:d planning the needed assessment of these nuclear waste dis-
charges.

A second cooperative effort was initiated by Finland in 1989 and
resulted in what we know now as the Arctic Environmental Protec-
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tion Strate It was signed at a ministerial level meeting in
Rovaniemi, and 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-
;l)%red i}y individual lead countries and reviewed by all participants,

ese focus on six specific areas: oil, acids, persistent chlorinated
organics, noise, and heavy metals, and radicactives. The strategy
summarizes these reports and calls for specific actions.

Obviously the focus on radicactivity 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 o 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 El.glfspro-
gram. It is important that they botb devete the necessary resources
and priorities to implement AMAP effectively. In particular, we
would request to undertake a long-term monitoring pro-
gram, a program to menitor these dumped nuclear materials.

Mr. Chairman, there are also two other relevant bilateral agree-
ments with Russia which bear on the problem of marine pollution.
One is the 1972 U.S/USSR agreement on cooperation in the field
of environmental protection which will be discussed by my col-
league from EPA. The otber concerns cil 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 se of the agreement is to es-
tablish a mechanism to deal with the risk to the marine environ-
ment posed by potential il development in the Bering Sea by both
countries, and tanker traffic associated with such development and
with the devek:aﬁment of oil production in the Beaufort Sea. {'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 aceident threatening one or beth 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 q}han also provides for regular coordination meetings
and exercises. The plan is implemented and maintained by the U.S.
Coast Guard and &eir Russian counterparts in the field of pollu-
tion response. While one might question what an oil poliution
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 umbrelia arrange-
ment for dealing with environmental issues.

.
.
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Mr. Chajrman, 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 fo 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 fuﬁ throttle o see what we can do
about this problem. '

Thank you.
[The prepared statement of Secretary Bohlen follows:]
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TESTIMOKY OF
CURTIS BOHLEN,
ASEISTANT SECRETARY OF STATE
FOR OCEANS AND INTERRATIONAL ENVINONMENTAL
AND SCIENTIFIC APFAIRS, BEPOAE TH
SENATE SELECT SUBCOMMITTEE ON INTELLIGENCE,

AUGUST 1%, 1992

MR. CHATRMAN:

I AM PLEASED TO APPRAR SEFORE THIS SUBCOMMITIEE TQ DISCUSE
INYERNATIONAL ISBUES RELATING TO RADIOACTIVE AMD OTHER
ERVIRONMENTAL THREATS TO THE UNITED STATES AND THE ARCPIC
RESULTING PROM PAST SOVIET ACYTIVITIES.

AB PAR BACK AS THE 194G'E, THE SOVIET UNION USED THE
BARENTS AND KARA SEAS, IR THE VICIRITY OF NOVAYA TUMLYA, POR
DUMPING NUCLEAR WMASTEE. ACCORDING 1O RECKNT ARTICLES 1N THE
RUSSIAN PRESS, REPORTING BY LHVIRONMENTAL GROUPS, AND
INFORMATION FROM OTHER souabzs. ESTINATEE SUGGESY THAT AS MucH
AS SEIVERAL BILLION CURIES OF LIQUID AND SOLID RADIGACLIVE
MATERIAL MAY HAVE BEEN OUMPED. APPARENTLY WITH RO COBCERS FOR
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115 ENVIRONMENTAL IMPACT. ACCORDING TO THE SAME

REPORTS, SOMEWHERE DETWEEN 10¢-15 NUCLEAR SUBMARINE REACTOR
CORES. AS WELL AS THE MIR.SECTION OF THE FIRST NUCLEAR
ICE~BREAKER, LERIN, WITH THREE REACTORS., BOW LIE ON THE SEA
FLOGR IN THE DARENTS AND KARA SEAS. OTHER REPORTS SUGGEST THAT
THE SEA OFF THE KAMCHATEA PENINSULA HAS ALSO BEEN A DUMPING
GROUBD. "

THESE DUMPIRG ARD DISPOSAL ACTIVITIES MAY REPRESENT A
SERIOUS ENVIRONMENTAL THREAT IN THE LONGER TERM.
UNFORTURATELY, ALL 00 LITTLE 1§ KNOWR ABOUT THE PROPENRSITY OF
THOSE RADIOQACTIVE AND TOXIC WASTES $0 SPREAD THROUGHQUT THE
ARCTIC.

I ALSO WANT TO EMPHASIZE THAT WE IN THE ETATE DEPARTMENT,
ARD THROUGHOUT THE U.S. GOVERNMENT, TAKE THESE CORCERNS
SERIOUSLY AND -ARE SEEXING TO ADDRESS THESE CORCERNS. YOUR-
HEARIRG TODAY I8 h-USE?UL OCCASION FOR BRINGING TOGETHER BOTH
GOVERNMENT AND PUBLIC WITNESSES T0 ASCERTAIN WHAT IS RNOWN
ABOUT ARCTIC DUMPIRG 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
ROTHING. WE MUST, AND WE ARE, BEGINMNING TO ASCERTAIN THE
HATURE OF THE FROBLEM AND WHETEER THERE IS A LIKELINOOD oF
ENVIROWMENTAL DANGER TO U.5. INTERESTS,

THE FIRST BYEP IS TO SEEK FROM THE FORMER SOVIET UNION MORE
INFORMATIOR AND SUPPORT TO DETERMINE PRECISELY WHAT DUMPING MAY
HAVE CCCURRED. WE WILL PO THIS IMMEDIATELY. THE WNEXYT STEY 1S
TC UNDERTAKE SOME SAMPLING ACTIVITIES THAT MAY HELP TO DESINE
THE PROBLEM. I AM PLEASED TO SAY THAT WE ARE WORKING WITH
OTHER U.5, AGENCIES 70 PLACE AMBRICAN SCIBNTISTS ON SHIDS
TRARSITING THE ARCTIC CCBAN FOR THE PURPOSE OF TAKING SAMPLES.
FIRALLY, WE MAY AF ARLE TO USE FORMER RUSSIAN WEAPONS
SCIENTISTS IN A BROADER.SCALE EFFORT TO ASSHSS THE PROBLEM AND
BEGIN TO CUILINE WHAT CPTIONS THERE MAY B8 FOR RUSSIA 10
CORRECT THE PROBLEM.

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

SEDIMENT AND WATER CHEMISTRY. CURRENT CIRCULATION
PATTERNS, AND THE FOOD WEB IN THE ARCTIC OCEAN.
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IMPROVING QUR UNDERSTARDING OF THESE ENVIRONMENTAL
SITUATIONS WILL REQUIRE INTERNATIONAL COOPERATION AND

PARTICIPATION,

A HiGH DEGREE OF 'COOPERATION AND PARTICIPATIOR ON THE
PART OF. THE RUSSTAN GOVERNMENT WILL 82 REQUIRED.

ME QIFfLINE TWO COUBSHES WE ARE PURSUING IN THE ARCTIC:

WE HAVE BEEN LOOKING INTO THE PARTICAPATION BY A U.S.
SCIERTIST (OH __SClBﬂ’l‘IS’I‘S) OR A JOINT RUSETIAN-NORWEGIAHN

© HESEARCH CRUISE IN LATE-AUGUST BARLY SEPIEMBER. THIS

VESSEL IS PLAKNIEG ON MAKING MEASUREMENTS AND TARING
SAMPLEE AT OR NEAR APPROXIMATELY 16 DP SITES INK THE
VICINIIY OF NOVAVA ZEMLYA. ON AUGUST 12 THE RUSSIANS
ADVISED OUR EMBASEY THAT IT WAE TOO LATR 10 JOIN THE
CRUISE. THEY SUGGESTED THAT WH TALK AROUT PUTURE
COOPERNTLON ON CRUISE MIESIONE AND INDICATED THEIR
ATTITUDE 10 THMIS WAS VERY POSITIVE.

WE ARE ALSO PURSUING THE POSSIBILITY OF A U.8.
PLATFORM TO CONDULT RESEARCH. WE HAVE J\R_MED 1o
FLACE A U.S. GEOLOGICAL SURVEY mzo«mm‘nz CHEMYST
ABOARD THE COAST GUARD ICEBREARER, POLAR STAR, ALHC IN
THE LATE-AUGUST TO LATE-SEPTEMBER TIMEFRAME, THIS
VESHEL WILL B2 mm&arw INVOLVED IN GROPHYSICAL
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SEISKIC REBEARCH ARD ITS COURSE WILL BE CONSTRAINED BY
THE ICE-PACK. WE EXPECT IT TO REACH AS FAR AS 600
NAUTICAL MILEES NORTH-RORTHWEST OF ALASKA OVER THE
CHURCHI CAP.

IN THE 1993 TIMEFRAME, WE ARE INVESTIGATING THE USE OF THE
POLAR STAR WHICH IS SCHEDULED 70 MAKE A TRANSIT OF THE ARCTIC |
OCEAN, THROUGK THE NORTH POLE. IN THE COMPANY OF THE CARADIAN
ICE-BREAKER, LOUIS ST. LAURERT. THE PROPOSED TRACK FOR THESE
SHIPS WILL BEGIN AT BARROW, ALASKA, ON OR ABOUT AUGUST 20.
1993, ARD END AT TROMSO, HOBWAY, ABOUT SNPTEMBER 26, 1993. THE
U.§. COAST GUARD, TRE U.S. GEOLOGICAL SURVEY, THE U.S. NATIONAL
OCEANIC ARD ATMOSPHERIC ADMINISTRATION, THE CANADIAN GEOLOGICAL
SURVEY AND TME CARADIAN DEPARTMENT OF THE ENVIRONMENT ARY
INVOLVED 1§ TMIS E¥FORT.

A NAJOR GAP IN THE PROPOSED 1992-93 SAMPLING PROGWAMS LIES
BETWEEN THE KARA ASD CHURCH!I EBEAES, PARTICULARLY ALOMG RUSSTIA'S
ARCTIC COASTLINE, CONDUCT OF THE RESEARCH IN THIE AREA,
APPROXIMATELY PARALLEL 7O THE NORTHERN SEA ROUTE, IS PROBABLY
MOST COST EFFECTIVE IF CARRIED OUT PREDOMINATELY BY RUSSIAN
SCIENTISTS ASOAHD RUSSIAN SHIPS, INCLUDING ICEBREAKERS. IN
THIS CONNECTION, THE OPPORTURIYY TO USE FORMER WEAPONS
SCIENTISTS PRESENTS ITSRLF.
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ACCORDINGLY. AS ¥ ALLUDED TC EARLIFR., WE WILL PROPOSE THAT
CONSIDERATION BE GIVEN TO THE IDBA OF USING RUSSIAN
ENVIRONMENTAL SCIENTISTS~-MARINE CHEMISTS, BIQLOGISTS AND
GEOLOGISTS==TO PARTICIPATE IN RE-TRAINING THE FORMER WEAPONS
SCIEWIISTS. KMOWLEDGEABLE U.S. SCIENTISTS MAY ASSIST IN THIS
RETRAINING. THE RE-TRAINING fF AUTHORIZED WOULD BE CONDUCTED
IN CONJUNCTION WitH 4HE INTERNATIONAL SCIENCE® AND TECHNOLOGY
CENTER ANHOUNCED BY SECHETARY BAKER.

THESE NEWLY-TRAINED SCIENTISTS COULD, GIVEN THEIR
PACRGHOUNDS, MAXE ADDITIORAL CONTRIBUTIORS TO THE DBFI'HITIO& QorF
THE ANCTIC POLLUTION PROBLEM, AND ALSO SUSTAIN MORE COMPLETE
AND ACCURATE MONITORING WORK IN THAT REGION IN THE FCRESZEABLE
FULURE.

MR CHATRMAR, I WOULD ALSO LIKE ‘Y0 BAY A FEW WORDE ABOUT THE
PROGRESS WY HAVEZ MADE IN THE LAST PEW YRARS IN INTERHATIONAL
ARCTIC COOPERATION - WHICH MAY PROVE 10 88 OF GREAT USE IN
ADDRESEING THE NUCLEAR WASTE ISSUE. UNTIL RECENTLY, W&
TPROMOTED OUR ARCTIC SCIENTIFIC AND ENVIRORMENTAL INTERESTS
INTERNATIOSALLY THROUGH BILATERAL AGREEMERIS OR PROGRAME .

ASIDE FROM THE 1973 AGREEMENT ON THE CONSEAVATION OF POLAR
BEARS, THERE WERE MO ARCYTIC-SPECIFIC MULTILATERAL AGREEMENTS OR



115

T

COOPERATIVE ARRANGEMENTS. IN THE LATE 19808, THE SOVIET UNIOR
BEGAN EXPRESSING INTEREST IN REGION-WIDE ARCYTIC COOPPRATION FOR
THE FIRST TIME, OPENING THE DOOR TO PROSPECTS POR SUCH
COOPERATION. A8 A RESULT., THE ARCTIC COUNTRIES - FINLAND,
CANADA, DENMARK (SREENLAND), ICELARD, NORWAY, SWEDEN, RUSSIA,

AND THE U.S8. - ARE NOW COOPERATING MORE CLOSELY ‘THAN BVER
BEFCRE.

THERE ARE ALSO WO INTERWATIORAL FORA WHICH ARE RELEVANT TO
THE ISSUR BEFORE US TODAY. THE PIRST IS THE INTERNATIONAL
ARCTIC SCIENCE COMMITIER (IASC), FOUNDEDR IN AUGUST 1890. IASC
18 A NON-GOVERNMENTAL SCIERTIFIC ORGANIZATION ESTABLISHED TO
ERCOURAGE AND FACILITATE INTERMATIONAL CONSULTATION AND
COOFERATION FOR SCIENTIFIC RESPARCH CONCERNED WITH THE ARCTIC.
IT IS COMPRISED OF HEPRENENTATIVES FPROM RISHT ARCTIC COUNTRIES
WHICH ARE POUNDING MEMBRRE, PIUS SIX OTHERS WHICH HAVE
DEMORSTRATED SUBSTARTIAL RESEARCE IR ANCTIC SCIENCE - THE
UNITED KIRGDOM. GERMANY, FPRANCH, THE NEYMERLANDS, POLAND, AND
JAPAN, IASC COMSISTS OF A COUNCIL, A REGIONAL BOARD, WORKING
SROUPS, AND A SECRETARIAT. HEADQUARTERED IN 0SLO, NORWAY. THE
U.5. REFRESENTATIVE TO IASC IS THR NATIONAL ACADEMY OF SCIENCES.



116

e

A SECOND COOPERATIVE ARCTIC EFFORT WAS THITIATED BY FIRLAND
IN 1589, AND RESULTED IN THE ARCTIC ENVIROBMENT PROTECTION
STRATEGY. 1T WAS $IGNED AT A MINISTERIAL-LEVEL MEETING IR
ROVARIEMI, FPINLAND ON JUNE 14, 1991. '

THE ARCTIC ENVIROKRMENTAL PROTECTION STRATEGY IS8 A PLAN FOR
COOPERATION AND COORDINATION OF ARCTIC COUNTRIES® EFFORIS TO
BROTECT THE ENVIRONMERT.

THE STRATEGY 1S BASED ON STATE OF THE ENVIRONMENT REPORTS
PREPARED HY INDIVIDUAL LEAD COUNTRIES AND REVIEWED BY ALL
PARTICIPANTS., THESE FOCUS ON SIX SPECIPIC AREAS: OIL, ACIDS,
PERSISTENT CHEORIRATED ORGANICS, NOISE, ARD HEAVY METALS, ARD
RADIOACTIVITY. THE STRATEGY SUMMARIZES THESE REPORTS AND CALLS
FOR SPECIFIC ACTIONS. '

OBVIOUSLY, THE POCUS ON RADICACYTIVITY MAY PROVE UBEFUL AS A
TOOL IN THE SITUATION WITH WHICH WE ARE CONCERRED TODAY. I8
PARIICULAR, THE STHATEGY'S ARCTIC MORITORING AND ASGESEMENT
PROGRAM MAY PROVE USEFUL. ITS GCALS ARE TO COORDINATE EXISTING
ABD FUTURE MONITORIRG EFFORTS AND TC DEVELOP AR ARCTIC DATA
DIRECTORY. COUNTRIES RECOGNIZE THAT THIS ¥FIRST STEP OF
COOPERATION 15 ESSENTIAL 1O THE FUTURE COORDINATION OF QUR
RESPORSE TO FOLLUTION THREATS. NORWAY HAS VOLUNTEERED TO HOST
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THE SECRETARIAYT, WHICH IS HOW LOCATED IN OSLO., Tue
ENVIRONMENTAL PROTECTION AGENCY AND THE NATIONAL OCEANOGRAPHIC
AND ATMOSPHERIC ADMINISTRATION ARE THE LYAD U.S5. AGENCIES FOR
THIS PROGRAM.

MR. CHAIRMAN, THERE ARE ALSO TWO OTHER RELEVANT SILATERAL
AGREEMENTS WITH RUSSIA WHICH ALSO BEAR ON THE PROBLEM OF MARINE
POLLUTION. ONE IS THE 1972 US/USSH ACREEMENT ON CCOPERATION IN
THE ¥IELD OF ERVIROEMENTAL PROTECIION, WHICH WILL BE DISCUSSED
BY MY COLLEAGUE FROM THE ERVIROSMENTAL YROTECTIOR AGERCY. THE
OTHER CONCERNS OIL POLLUTION. IT IS THE AGREEMENT SETWEEN THE
URITED STATES AND THE SOVIET UNIOS CORCERNING COOPERATION IN
COMBATTING POLLUTION IN THE BERIRG AND CHURCHI SEAS, WHICH WAS
DEVELOPED USDER THE UMBRELLA OF THE 1972 AGREEMENT, AND SIGNED
NAY 1I, IS&9. THE PURPCSE OF THE AGREEMENT IS TO ESTABLISH A
MECEANISN 0 DEAL WITH THE RISKS TO THE MARINE ENVIRONMERY
POSED BY POTRHTIAL OIL DEVELOPMENT IN TRE BERIRG SEA DY BOTH
COUNTRIES, AND TANEER TRAFFIC ASSOCIATED WITH SUCH DEVELOPMERT
ARD WITH THE DEVELOPMENT OF OIL PRODUCTION IN THE BRAUFORT
SEA. IT IS ALSO DESIGHED TO DEAL WITH THE POLLUTION RISKS
ASSCCIATED WITH THR TRANSPORT OF OTHER RAZARDOUS SUBETANCES.

R ——
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PURSUANT TO THE AGREEMENT BOTH COUNTRIZES ESTABLISHED A
JOINT MARINE POLLUTION CONTINGERCY PLAN TO PACILITATE A
COORDIMNATED RESPORSE 0 A POLLUTION INCIDENT THREATENING ONE OR
BOTH COUNTRIES, AND TO PROVIDE A COMMUNICATIONS NETWOREK AND
COMMAND STRUCTURYE FOR DEALING WITH SUCH THCYIDENTS. THE PLAN
PROVIDES FOR PRICGR AGREEMENT ON PROCEDURES ARD
RESPONSIPILITIES, INCLUDING CUSTOMS AND IMMIGRATION CLEARANCES
POR PERSOFNEL, TO ERABLE RESPONSE TEAME TO MOVE MORE QUICKLY
AND EFFECTIVELY 10O CONTAIN OR CLEAR UP A POLLUTION INCIDENT.
THE PLAN ALSO PROVIDES POR REGULAR COORDINATION MEETIRGS AND
EXERCISES. THE PLAN IS IMPLEMENTED AND MAINTAINED BY THE U.S.
COAST GUARD AND THEIR RUSSIAN COUNTERPARTS IN THE ¥IELD GF
POLLUTION RESPONSE, WHILE ONE MIGNT QUENTION WHAT AR OIL
POLLUTION AGREEMENT HAS 10 DO WITH NUCLEAR WASTE DUMFING, THE
FACT 18 THAT THE AGREEMENT IS A USEPUL PRERCEDENT. It
_bmdus*zmms THAT THE U.S. ASD RUSSIA CAN REACH AGREMENT ON AN
EFFECTIVE UMBRELLA ARRANGEMENT POR DEALIRG WITH ENVIRORMENTAL
1SSUES.,

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

Just a couple of questions. You, I believe, have been in Alaska
for the last 10 days, have vigited the Pribilofs, you were in Nome
for the Arctic Research Commission Meeting, and you've been bere
at the Univers;tiy of Alaska for the Conference on Arctic Pobey.
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 fo convince some of your
colleagues that much of the future wealtb of North America Hes in
Ellge Arctic. And we've got some questions that need scientific atten-

on.

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 MUrgOWSKE. Barlier this month I had an occasion to
have a meeting with the Russian Ambassador to the United States,
Ambagsador Lukin. And yesterday | was given a copy of a letter,
I might add it was in Russian, which purported to be an official
Eoiicy statement of Russia relative to the subject matter of our

earing. 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, ] was encouraged by it. I think the
most—maybe I could read tbe 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 firegram H
mentioned earlier. That is certainly consistent with all the discus-
sions we have had with the Rusgians, I think there is going to be
a good deal of interest in the kind of cooperation that iz needed.
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Senator MURKOWSKI, My last question is relative to the tendenc
in Washington for the bureaucracies to kind of overwhelm eac
other. And I'm curious to know if you feel in your area of respon-
gibility that we've got an adequate balance here, in the sense that
. the National Science Foundation, the Interagency Arctic Research
Policy Committee in the Arciic Research Commission, the Environ-
mental Protection Agency, NOAA and others all have a role in the
Arctic. Somebody’s got to orchestrate ciearly 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
commitice 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. 1 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 o
Nome a few days ago that you mentioned was to attend a meeting
of the Arctic Research Commission. That was my first exposure o
. 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 thd(:gurse strinais,
and unless you control the purse strings, it’s very difficult to make
agencies move in the direction you want. '

Senator MURKOWSKI. Well, Mr. Secretary, as one who's in the
policy-making role in the State Department with regard to oceans
and environment, we look to your for leadership. And there’s an old
saying in Alaska, when one sled dog said to the other, “the scenery
never chan%es uniess 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 tz'avea‘rf to Alaska and
- gpending so much time here and we look forw to the message

at you're going to take back to Washington.

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

enator MURKOWSKE. Thank you very much. I hope that you can
be with us for a ;fortion of the day and imvite you to stay with us
through this panel. , , \ C

We're going to call the Director of the Central Intelligence Agen-
¢y, 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 il;ein.g 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 Stetes Senate, that the opportunity to work with you and
your colleagues hag been very gratifying and we certainly commend

ou for your leadership and the fresh vision which you have
2)r{cjnzg'h?: to the agency and also to the policy makers in Washington,

Mr. Gates, 1 ve:;y much appreciate the fact that you've taken
time off from your family vacation to be up here with us teday and
fo communicate some of the activities of your agency relative %o 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 eavironmental con-
cerns that constitute a gotential threat. And with that, 'l look for-
ward to your remarks. Please proceed.
[The prepared statement of Director Gates follows:]
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tastimoay for the DCI at Univarsity of Alaska Hearing

I am here todsy at the raguest of Senators Boren and
Murkowski end Senate Salect QQagittaq on Intalliqencg, to addrean
two iasues: posgible environmental threats raauxtiné from past
Soviat nuclear activities; and the rois of tha Intallig;naa
Community in addresaing environmental probiens.

Let me first discuss the role of the Intaz}iqanca Community
with regard to environmental problems.

Ag youIXnow,-éﬁ November 15th jast year, the Praaident
aiqnadltha most far resching directiva to aseess future
int#lliqance priorities since CIA snd tha Intalligence Community
were ¢rested in 1947. The directive required some 20 éalicy
agencias and departments to identify their intelligence neads Lo
the yeer 2005, Their reeponses hiéhlight tha inuroasad
importance of environmentsl concarna as an intaelligence isgua,’
The National Security Council has integraﬁed ail the expressed
priorities into one cverall list and the Intalligence Compunity
.is using this list as a guide for allecating rasourcea.

Policymakers and membars of Congraas are asking CIA to
increasa ita stnd} of anvironmental issues because we have

spacial akille, rescurces, and unigue ineights. ¥For axanple:
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¢ At the request Df Senator Murkowski, a toam of analysts
has been working to assess the potential environmental
consequences of long-term nuclear testing and wasta
disposal practices of tha former Scoviet Union.

o Earlier this year I was asked by the President’s gcience
Adviger, Dr. D. Allan Bromley, and Senator Albert Sorw,
to assiat NASA in ite effort to collect and analyze
satellite dath on the environment. The project-~-callad
the Earth 6hlngvat1m Systemw-will help scisntists t‘.c. )
answer some of  today’s most pressing envircrmestal
questions such as "How 4o the oceans, forssts, desert and
atmosphere intaract as an intsgrated syatsn?* and “Ia the
sarth’e ¢lisatas changing?® The CIA will provide guidance
te NASA mmni.nq the aoat -sfficiant seans for
processing ths larye gquantitiss of dath that it is
¢ollacting for this project-~becauss we havo.vut

" expertise in this arse.

‘6 At Pr. Bromley’s suggestion, ths Intalligence Community
recently assumsd ssmbership on ths Committes on Zarth and
Environmantal Resesrch, vhich has become the primary

eoordinating body for nationsal environmental programs.
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Mapberehip on tha Committee will providea the Intelligence
Community a better understanding of the Committee’s
activities and requirements and will improve inteliigence
support to our envirensental policymakers.

© Senators Gore and Murkowski ha#a asked whether CIA data
could be released to environmental sclentists who ave
studying global change~—-and I have agreed to form a teanm
of cleared scientists who will examine our deta and
determine what would be useful to anvironmental scienc;.

o Undar the Congressionally directsd Sual Use Technology
Initintive, technology developed undsr the auspices of
che Inteliigence Community will be transferred to tha
private ssactor whera appropriata~-tschnology especially.
uaa!ullin anevering gueatione in areae like the
enviconment, law anforcament, and sedicine. - Iwelve
projectg-~costing $30 millien-«have been aqlactgd.
Roughly half of the funde are for snvironsental projects.’

Intalligence is spplying its apecial capabilitisy to

nontraditional srems--such ae the environment and related toreign
mucisar safety isaues. ?orlsavuznl yesars the CIA has brought a

value-added o the work done on these problems~—in our anazfﬁisr
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our uwee of unigue collection assets, and in our ebilit} to
| tollect and aesimi{late vast quantitiee of information.

For example, CIA ansiysts assesssd the scope ot_the
unpracedented environmental dasage which occurrsd whan Iragi
forcee sabotaged XKuwaiti oil fields last year,” Agency
specialists used enhanced commercial weather sateliite imagery to
track daily oil elick movaments in the gulf and they used unique
collection systsme and commercially-avallable lLandeat inagery te
‘verity the number, location, and status of the hurning oil yellé
in Ruwait., The dﬁt& used by CENTCOM in the bonbing that stopped
the flew of oil into the Gulf was provided by intelligence. ‘he
CIA worked with privete experts to develop and build s computer
model capable of projecting concentrations of key pollutantge-
primarily sulfur diexide and particulates--and their impact on
human hq;lth and crops, '

$ince the late 19808, ths Intelligence Community hae baen
contributing to U8 government sfforts to work with other
couniriaa to protect the ylobal envirornment from a hoet of
threata:

& Ozone depletion, which poees rieke of increased skin

ecancer, blindneee, declining agricultural vields, and

67444 O - 93 ~ 5
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tisheriae losess, will only be stopped by a woridwide
affort-«jaid out in the Montreal Protocox——t; atop uvaing
. chlorofiuorocarbons (CFCs). The Intelligence Community
has besn following this probles for several years and is
stayrting work on a program to determine uhe-thar we Can
monitor smiseions of Cris.

Tropical deforestation is a phumnnorl that jcopardizaé
the world’e climate, causas local problams such ae

~ flooding ar;d nudslides, aﬁd leads to the axtinction of )

| plant and.animal epaciss needad for biomedical ressarch.
CIA analysts have done work on theae issues, using
satglliite imagery and other tools, to support US
policymakare in their sulti-ysar efforts to escure an
international trasty on forsst protaction.

Poseible climate change, and measuras adopted by
governmants to reduce graenhouse gas emieeions in an
affort to evert it, have potantially far-resching
conssguances. Az US negotiators worked at langth to
forge the international agreement on this inportant issue
that opaned for signaturs two months ago in Rio, CIA

anslysts provided them, over the ¢ourss of a three-ysar
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pariod, with & comprenensive series of reporte on this
wulti-faceted problenm.

Other gimilar iesues that are tha subject of congoing
analytic work include: ocean dumping of hazardous substances;
water scarcity and degradation; the enviropmantal consequencea of
narcotics cultivation; the impact of aarthguakes and other
natural disesters; food shortages and agricultural resourca
daciine; and the preeeuras faced by developing and induetrialized
countries alike as they grapple with the costs of environmental
protection. While some of these proiects have been started
within the paet several yanrs, many go back a long way. OQur work
an agricuiture, for axample, has baen ongoing for decades,

A related eubject for intelligence ia menitoring the nuclear
power programs in countries of concern. This Is not a new issue

for intelligence. And thia brings me to tha second and Primary
part of my presentation--possible environmental threats arising
from past Sovier nuclear activities. CIA has kept an eya on the
Soviet nuclear gowar-éraqram since the etartup of their first
small prototype power reactor in 1954. In the years thet
folliowed, we compiled an extensive collection of technicel
literature on the program and on the reactors themseives. ¢CIa

integrates this data with information acguirad from our
] .
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satallites to sssoas the national aecurity, econcmic, and eafety
fsplications of tha prﬁqrnn.

Since the Charnobyl disaster in 1986, CIA axpatﬁa have
workad closaly with other US govarnment agencies To prapare
datailed atudies of Soviet-dasigned power rsactors. Wa are now
working with these agencies to determine the moat effective way
to improve the eafaty of thess raactors. AU tha same time, we
wontinue to ¢ollact information on raaciur problems such as the

‘rncant actident at the Chernobyl-typs reactor located near 5t. .
Patersburg, Ruasihk.

CIA has nonit&rad Soviet handling of muclear wasta since
1448, whan the reactor that produced the plutonium for the fipst
Soviet nuclear waapon hegan opsration. We nov look at
snvironssntal contamination dua to & varisty of nuclear
artivities«wmost of which supported nuclear wveapons productiom;u
and guestions about tha safety of stored Mt radicactive liguid
and aolid waste. Thia includss reprocessing of fusl froa
civilian and naval reactors, and naval nuclear sctivities.

Tha former Soviat Union’s attitude toward safety in handling
padivact iva vaste materiale was lackadaisical from ths very

beginning of ite nuclear program. Radicactiva wastes rasulting
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fror the extraction of plutonium for tha UYSsR's first muclear
waapona at Chelyabinsk~65 were discharged directly into thg Tacha
niver, rasulting in sevsre contamination of the watershed for
thousands of kilomatere downstream. Subsegquant pracgiaas ware
hardly better-~highly radicactive waste was dumped into Lake
Karathay at %h; plant beginning in 1281, Today, decpite ongoing -
cleanup efferte, 120 million curles of vadioactive materials are
in the laxa, and aa little as one hour’s sxpoaure to the
" radiation at the oﬁoralinp_cuulﬁ be fatal. Radioactiva
contanination irfhe groundwatar haa spread 2 to 3 kilometars
from the lake. 2additionally, an explosion in a waste tank at the
eita in 1957 contaminated over 13,000 square kilometers, and suoh
. of the land ramaine unusabla today.

I.‘zho aituation in Chalyabinak~-though parhaps the most
savare«~ie hardly nniqu-.. Sinilar piants in Tomsk-7 and
‘Kraanoyarak~ze also contaminated the local snviromment. Open
.puolo of water at Tomsk reportaily centain slevated levele of
plutoniue and other radioisotopas, resulting in conaiderable
uiiﬁlit. contamination, including elk, hars, duck, and fish,
whith are consumsd by the jocal populacs. Reactore at the

Erasnoyarsk plutonium production plant uss water directly from
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the Yenisey River for cooling, and have contaminated the river
with cesium, stréntium, and othar radiciseotopes for hundreds of
kxilometers downstream. One of these reactors ramaiqs operational
today.

Even though these facilities are not in the Arctic, their
impact has besn observed in the regicn. All watersheds from
thess sites flow to the Argtic Ccean, and wasts from the polluted
Tacha River reportedly was discovered in the Arctic as early as
1951, Moreover, fhh vaste handling practices at these eites vere
all too typical ¥f Soviat attitudes toward nuclesr safety and the
snvironment,

The grustast single source of radiosctive contamination of
the Arctic environment has been from nuclear wespons testing,
sspecinlly atmospheric testing at the Novaya Zemlys teat site in
the Arctic from 1985 to 1962. About half of the USSR's '
approximately 200 atwospheric tests were conducted at Novaya
Zamlyn. Virtually all of their highast yisld sxplonions wvere
conductad thera, with a total yisld of cver 300 nnéatana. Amony
these wha the world’s largest explosion in 196i--approximately 55
megatons, over 3,000 times the yield of the Hiroshima sxplosion.

In addition to sometimes severe local contaminstion from fallout,
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Soviat atmospheric testing also was the greatest contributer to
redicactive contamination of Alaske and northern Canede.

The esverity of the contamination decreased dramaticaily
atter the 1943 Limited Test Ban Treaty--aspecially in Alaska aﬁd
Canada--but Scviet underground nuclear veapons testing and
peaceful nucleer explosicns continued. Russian statements
indicats over 130 seaceful nuclear swplosions for mining, seismic
eounding, or arantién of underground storage cavities were

\cunduated throuqhuui'hho Soviet Union. A few of these axplauion;
wers part of a progranm tio develop the capability to excavate
canals using nuclesr axpiosicma. Thesn crater-producing
axplosione produced widespread contamisation: In an August 1987
tant, for axam#lo. tha conerste plug placed to contain the
uxpxusimn was blown out of the tunned, and radicactive matarial
spewed .into the atmosphare. Soma of the other explosions may
'have'éuntaminataﬁ the local q:uﬁndwatat, and a few may have
lesked radiosctive materisle. Excapt for teets at Novays Zemlya, -
‘which sometimes spread contamination into the broader Arctic

enviéungent. these leaks probabliy produce oniy limited local

contamination,

10
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Soviat nuclear reactor accidents slso have contributsd te
contamination of the Arctic, Numercus studies have documsntad
tha disproportionately haavy fallout in northern Néfway; Swaden,
and Pinland from the Cherncbyl’ sccident in April 1$86. Fifteen
.of tha unsafe Chernobyl/-type nuclear reactors remain in
operstion in the former Soviet Union, and togather with other
typas of old, unsafa Soviet-designed reactors, comprise over half
of the power reactora now operating in tha €IS and Esstern
Burope. In the Arctic, four emall reactors using aimilar
tachnology to thé Charnobyl’ reactora cre ot the remocte
ssttlement of Bilibino in the Russian Par East, and a powsr plant
on ths Kole psninsula has four aging pressurized-vatar reactors.
The demise of the USSR and ita East Buropsar client govermments
has left all of the rasctors largely barsft of matsrial suppoct
and ragulatory guidance. 1The situation lis made worss by the '
ragion‘s savers sconomic problews, which ara undermining efforts
to ;aintain and improve safs operationm. .

In additian to pover reactors, bundreds of reactors are
aboard CIS5 submarinee and naval vessels, the majority of which
ara baasd in or near Afcfic ;atnrs. A September 1985 explesion

during refuelling of & Soviat nuclaar submarine near Viedivostok

i3
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illuetratss the potential for eerious accidente in thasa
Teactors. The explcsion ecattered radioactive materisl onshore
and inte the kay, which reportedly was only haphazar’:alny and
incompletely cleaned up. In addition, commente by former Soviet
navy personnel and two wellepublicized sinkinge of Soviet
subzmarines since 1986 jllustrate the danger fire and accidente
pose to €IS submarine reactore, The large number and advancing
4ge of thees reactore will incresaee safety risks, particularly as
- the CI& hegine to diemantie many of ﬁh- veeoele, )
Peliberate dunping of radicactive waste nmateriala inte
Arctic watsre, or jimproper land-based storage ie anothexr source
of radiologicsl poliution. The USSR dumpad substantial
quantities of radicactive wasts in Arctic waters, including the
three damaged original nuclear resctors of the icebreaker Lenin,
and rasportedly rsactore from several submarines--including am
with nuclear fuel aboard. Radigactive wastes, metly. from naval
reactore, alsc ars buried on Aretic thnrés. Only Soviet records,
it any, or detajled sci_sntir!ic surveys can detarsine the amount,
type, and potsntial hazarde from the matorial which hae been

dunpad. I axpect that we will learn more about these and othar

concerns in light of the new scientific cooperation, euch ae the

[ ¥
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-4oint Russlan-Norwagian expedition to survey nuclesr waste
disposal oites in the Kara Sea plannad for this month, and
information~sharing made poseible by the collapas of Communism.

he newly fres republics of the former Soviet Union and
gagtarn Europe face enormous anvironmencal challsngas., The
detariorscing industrial infrastructure prasants a high risk of
disasters. Tha chemical and energy sectors--wyhars much of the
equipmant isx old nqd'in naed of roplacsment-appsar to facs the
nighest risk, but sscious breskdowna could occur in railroads, |
oivil aviation, &nd nuclesar povsr plants. 1In some casas,
scoidants have airesdy cocurred. For exampls, an oll well in
Uzbekistan drilled vith inadeguate equipment ruptured in March,
contaminating farsland and threatening to pollute & vital river.
Only through intensive round-the-cldck efforts, aided by U3
experts vho in turn wers supportsd by intalligescs reports, m
workers abis ta cap the wall and protect the river.

Environmental destruction caused by Sovist troops in Eastern
Europe is adding substantially to the already hesvy clesnup
burdens nevw governments face &8s the result of four dscadas of

anvironoantal neglect by tha ragion’s forser communiet rulers.

13
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The dastruction being revesled by the pullout of Hoviet forces
clearly will take many years and billions of dollars to repair.
Corroded petroleum, oil, lubricants, pipelines and storage tanks
as well as poor fuei-handling practices make contamination of
soil and groundwatsr the most ubiguitous pollution problem at
former Soviaet facilitiea. lax safety standards combined with
poor storags and accounting practices at ampunition depote have
led to soil and water contamination with a variety of heavy
motsl, acida, and éthar toxic-«and often sxplosive--wastes.
flalvents, painte;. coatinga, and plating materiala have been
poorly stored and carelesaly dumped, Troop mansuvere invelving
heavy tracked vehicles and live-firing exarciesa have destroved
terrain, worsensd erceion and water poliution, and contaminated
the sacil vith lead and other substancas. Unexploded ordnance
ptusu&ta 4 aatety hazard in and avound training areas. East
Europsan governgenta are assessing the dimeneions of the
poellution problem they have inherited from the Soviet nilitary,
but it probably will ba many years before thase areaa can be
cleanad up and returned to productive use.

Anvthar Region atruggling with the rasidus of fSoviat actiona

is Central Asim‘s Aral Sea baein. Over the paat 1310 yeare, Soviat

i4
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-afforts te axpand Centyal Asian cotton productionewwhich required
diverting largs guantities of water from the rivers that faed the
Arsl--has reduced the ses by over 40 percant of its volume and 60
percent of its surface arsa. The imaking and dunmping .nt
poaticides into water supplies, the ahaez;ce' of water pricing
policise, and fierce compstition for water--particularly awong
the Urbaks and Turkmen--have significantly woresned Central
Asia’a critical Int_:ur situation, fxisting political, aconcmic,

. and sthnle tansinm'.tn the -raqicn ars being further strained by
Arsl "rafugees® Boving to citles in ssarch of guarantesd msdical
cars, secure esployment, s stable sourca of drinking water, and
essentisl foodstuffs. Central Asian lesders--fsced with serious
sconomic and political difficulties--havs discussed cocperation
on environmental imsuss, But have ydt to formulsts, such leas
implemant, & concrats plan to halt the Aral's desiceation, 2.\;::1
undar tha best poseible circumstances, with effactive raglonal
cooparation and massivs foreign essistancs, it will take st least’
five to tene yesrs of consistent sffort befora sny progress in
halting ths Arsl's destruction can be realized. without such
cosparation, the Arsl basjin fs likaly to bescoma &n environsentsl

daad zona.

© B



137

Although tha CIS ib faced with a daunting legacy of
environmental problems, it is making prograss in sone areas. For
sxampla, for several years they have been sonverting highly
radioactive civilian and military vaste to glass--in order to
immobilize it and make it more manageable. In other areas, key
data on existing and potantial environmentol problems doss not
axist becauss Sovist authorities faared collacting tha data might
cospromise necret activities.

The €18 countries will be unable to neet the costa of claa;
up-~astisnted st billions of dollara. Ruseis took the lead in
launching an environmental protection plan based on economic
incentives in 1991, dut lack of revenuss aa induatrial output
daclines has resultsd in a negative balence that ia getting
vorse. Although €IS anvirenmantal Sinisters have agresd to
'eobb-rata on scme snvironmentol iseues--such as Jolning with ﬁhu
EC on funds to help with costs incurred frox Chernobyl’--each
gountry hae turned to the West for ald, including technology and -

Taxpartise, and will continua %o do so. Sut they have yet bc'
prioritize nesds, or to resclve such isauee as ownership of land

and industyrial aesets and liabllity for danages.

36



138

ror its pare, the CIA is helping US agencies working with
the CI8% to ldentify the most pressing problems so that our
government leaders can ensure that US assistance is used I
affectively.

The jeeues that f‘ve talked about today are all cﬁnsidezad
#pontraditional” intelligence issues, They do not constitute the
bulk of CIA’s work, but they are important ar@gs of intarest to
the President and other leaders in our government. In an erz of
'&ééiihgnq budgets . it.will be a special challenée for the
Intelligence Comfiunity to enhance its capabilities in soms of
thesa newer aress, while éontinuiﬁq to monitor more ﬁiaditiunal

.aoncarne such 2s prolifaration, terroriem, regional disputes, the

former Soviet Union and some aspacts of international sconomic

arfairs.
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STATEMENT OF ROBERT N, GATES, DIRECTOR OF CENTRAIL
INTELLIGENCE

Director GaTes. Thank you, Mr. Chairman. I'm here today at the
request of Senators Boren and Murkowski and the Senata 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.

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 sinee CIA and the
Intelligence Community were created in 1847. The directive re-
quired sormme 20 policy agencies and departments to identify their
intelligence needs to the year 2005. Their responses highlighted the
increased inﬁportance of environmental concerns as an intelligence
igsue. The National Security Council has integrated all of the ex-
gressed priorities into one overall decument and the Inteiligence
ommunity is using this document as a guide for reallocating its
Tesources.

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 taam
of analysts has been working to assess the potential environmental
consequences of 1on%~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 asgsist the National Aeronautic and Space Adminig-
tration in its effort {o 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 presging 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 sug%lestion, the Intelligence Community re-
cently assumed membership on the Committee on Earth and Envi-
ronmental Research, which has become the émmary coordinating
body for national environmental problems and programs. Member-
ship on the Committee will provide the Intelligence Community a
better understanding of the Comimittee’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 [ 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-
giiate; technology especially useful in answering questions in areas
ike 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 o 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 coliect and assimilate
vast quantities of information.

For example, CIA analysts assessed the scope of the unprece-
dented environmental damage which occurred when Iragi forces
sabotaged Kuwaiti oil fields last year. Agency specialists used en-
hanced commercial weather satellite imagery to track daily oil slick
movemenis 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, primariltﬁ
sulfur dioxide and particulates, and their impact on human heal
and erops. |

Since the late 1980’s the Intelligence Community has been con-
tributing to U.8. government efforts to work with other countries
to protect the global environment from a host of threats:

zone depletion, which poses risks of increased skin cancer,
blindness, declining agricultural yields, and fisheries losses, will
only be stopped by a worldwide effort, as laid out in the Montreal
Protocol, to stop using chloroflucrocarbons, 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
te reduce greenhouse gas emissions in an eftort 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 ocesn dumping of hazardons substances; water scar-
city and degradation; the environmental consequences of narcotics
cultivation; the impact of earthquakes and other natural disasters;
food shorta%es, 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. Qur work on agriculture, for example,
has been going on for decades.

A related subject for intelligence is monitoring the nuclear tpowesr
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 protetype power re-
actor in 1954, In the years that followed, we compiled an extensive
coliection 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
imgiications of the program,

ince the Chemolgi disaster in 1886, 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 atgencies {0 determine the most effective way to improve
the safety of these reactors. At the same time, we continue to col-
lect information on reactor qmblems guch 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 {0 a variety of nuclear activities, most of which
supported nuclear weapons acquisition and production, and ques-
tions about the safety of stored but radicactive liguid 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 safefy in handling of
radioactive waste materials was, to say the least, lackadaisical
from the very beginning of its nuclear program. Radicactive 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 downsiream. Subsequent practices were
hardly better; highly radicactive waste was dumped into Lake
Karachay at the plant beginning in 1951. Today, despite ongoing
cleanlgz]]‘)e efforts, 120 million curies of radicactive materials are in
the , and as little as one hour’s exposure to the radiation at
the shoreline could be fatal. Radioactive contamination in the

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

itionally, an explosion in a waste tank at the site in 1857 contami-

nated over 23,000 square kilometers, and much of the land remains
unusable today.

The situation in Chelllyabinsk, although perhaps the most severe,
is hardly unique. Similar plants in Tomsk-7 and Krasnoyarsk-26
also contaminated the local environment. Ofpen pools of water at
Tomsk reportsdly contain elevated levels of plutonium and other
radicisctopes, resulting in considerable wildli?e contamination, in-
cluding elk, duck, fish and hare, which are consumed by the local
population. Reactors at the Krasnoyarsk Elutonium production

lant use water directly from the Yenisey River for cooling, and
ve contaminated the river with cesium, sfrontium, 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 alpproximately
200 atmospheric tests were conducted at Novaga Zemlya. Virtually
all of their higheat 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 ui'gzdg nuclear ex-
plosions. These crater-producing explosions produ widespread
contamination. In an August 1987 test, for example, the concrete
plug placed to contain the explosion was blown out of the tunnel,
and radicactive material spewed into the atmosphere. Some of the
other explosions may have contaminated the local groundwater and
a few may have leaked radicactive 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
g‘ililiroportionateiy heavy fallout in northern Norway, Sweden and

inland from the Chernobyl accident in April 1986. Fifteen of the
Chemo{:fri%ype 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
hasg four agin%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, bundreds of reactors are aboard
(18 submarines and naval vessels, tbe majority of which are based
in or near Arctic waters, A September 1985 egiosiou during re-
fueling of a Soviet nuclear submarince near Vladivostok illustrates
the potential for serious accidents in these reactors. The explosion
scattered radioactive material on shore and info the bay, which re-
portedly was only haphazard}g and incompletely cleaned up. In ad-
dition, comments by former Soviet navy personnel and two well-
gublicized sinkings of Soviet submarines since 1986 illustrate the

anger 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.

Deliberats dumping of radioactive waste materials info Arctic
waters or improper land-based storage is another source of radio-
logical pollution. The USSR dumped substantial quantities of ra-

dioactive wasts 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 sbores. Only Soviet records, if any, or detailed sci-
entific surveys can determine the amount, type and potential haz-
ards from tbe material which has been dumped. I expect we will
learn more about these and other concerns in light of new scientific
coopergtion, such &s 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 enerlgy 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 m 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 bﬁ
U.S. intelligence information, were workers able to cap the we
and protect the river.

Environmental destruction caused by Soviet troops in Kastern
Europe is adding substantially to the already heavy cleanup bur-
dens new governments face ag the result of four decades of environ-
mental neglect by the region’s former communist rulers. The de-
struction being revealed by the Fuilout 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 d bave led to soil and
water contamination with a variety of heavy metals, acids and
other texic—and often explosive—materials. Solvents, paints, coat-
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ings, and plating materials have been poorly stored and carelessly
dumped. Troop maneuvers involving heavy tracked vehicles and
live ﬁnnﬁ exercises have destroyed terrain, worsened erosion and
water poliution, and contaminated the soil with lead and other sub-
stances. Unexploded ordnance presents a safety bazard in and
around training aress. 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 &Euantii:ies of the water from rivers that feed tbe Aral,
has reduced 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 tgoii , and fierce
competition for water, particularly am e 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 bave
discussed cooperation on environmental issues but have yet to for-
mulate, much less implement, a concrete plan fo halt tbe Arals
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 bave been converting highly radioactive
civilian and military waste to glass in order to immobilize it and
make it more managesable. 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-
{ies. :

The CIS countries will be unable to meet the costs of cleanup, -
estimated at billions of dollars. Russia took tbe lead in launching
an environmental protection plan based on economic incentives in
1991, but the lack of revenues as industrial output declines has re-
suited 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 bas
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, C%A and the Intelligence Community are helping

8. 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-
gistance is used effectively,

The issues that I've falked 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 proliferetion, terrorism, regional
disputes, the former Soviet Union, and aspects of international eco-
nomic affairs.

Thank you, Mr. Chairman.

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

i think you've certainly laid out the situation as it exists, and
certainly highligbted the exposure. I wonder if you can provide us
with any explapation 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-

sure if nuclear wastes are improperly dispesed of. Can you en-

ighten us at all on why there was not more consideration given to
the proper disposal of this waste?

Darector GaTes. Well, it's hard to say, but 1 would speculate that
the primary reason, particularly during the period of 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 whicb 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 fo 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 elzewhere 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 dumpmg them
in lakes, and then into storage containers; and now this new meas-
ure that I described of turning it info glass to immobilize it. Se
there have been some improvements over the years, bat fundamen-
tally these measures have been decidediy inferior to those in the
West and have clearly been inadequate.

Senator Murkowskl. 1 wonder i you have any information rel-
ative to the healih effects on the residents of the areas, {t's a vast
area, I gather there is not much documentation. But 1 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 Scviet 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 ceniralized
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 authorifies in the past, but it’s our be-
lief that these studies are tgzobabiy deﬁgiy flawed because of the
unreliability of the data gathering and the way in which the stud-
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ieg 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
m%{ now become possible with the coliapse of Communism and
with greater levels of interest on the part of the new Russian au-
thorities. _

Senator MURKOWSKI, Cooperation obviously between Russia and
the United States on the environment depends on stability of gov-
ernment, and there’s always a continued concern about sident
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 fartor 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 %c:emment,
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,
Rusgia, in particular, is undergoing severe economic hardship. It
clearly has political implications. President Yeltsin bas 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, bave 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 hag 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 ch their political and economic systems from a
1,000 year legacy of autocracy, Communism and state-directed eco-
nomic activity to a Western-style democracy, and market economy.
it’s never been done before, certainly not on this scale, so I think
it would be unfair to Mr. Yeltsin to underestimate the challenge
that faces him. I think he’s done a pretty remarkable job so far.

Senator MURKOWSKI. I'm wondering, in our relationship witb the
Russiang relative to monitoring activities associated with the envi-
ronment, is it on the basis of a guid 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 artivity, 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.

Ig)irector 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, engineerin‘_j«;1 and t@chnotiglgg, and
there ig 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.

ator Munkowsgl. You mentioned in your statement the
thougbt of clearing scientists for classified information. | wonder if
_you can elaborate a little further, because I know it would be of in-
" terest to many who are goin%nto testify today, relative to their par-

ticipation with the Central Intelligence Agency. What specifically
miggteyou have in mind that you can tell us?

irector GATES. The basic purpose in the endeavor that is under-

way now is to ascertain whether in the now 30-some-year-oid ar-
chive of satellite-coliected information, particularly imagery sat-
ellites, there is information in that data bank, stretching back over
that period of time, that would allow environmental scientista 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 Congressgional staff, the Intelligence Community, and the sci-
entific community, is to identify scientists in some 10 different dis-
ciplines who would receive security clearances gnd 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 ig, then the next step will be for us fo figure out
how we migbt be able to make that data available for exploitation.
We also probably will draw on their belp and offer our help, ﬁ:‘f—
ticularly in this NASA project, with respect to the information-
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 anyene in the world in terms of processing
and integrating this kind and quantity of data, and I think we can
perhaps have something {o 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 eﬁiore this data and see if there’s something there that
can be of value, ' ’

Senator MURKOWSKI. Senator Boren and I collaborated on this
question and we thought if appropriate to have it in the record,
and as you know, our Intelligence Community voted on the 1993
Intelligence budget, which the Senate will debate when we return
in September. And there's going to be some who want to take some
deep cuts, as much as an additional two billion. I'm curious fo
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 belpful that represent little additional cost to us. But
I think that there is an interest, both in the Administration and
in the Congress, in baving us expand this effort and undertake
some more ambificus activities, ile the environment is an im-

rtant issue from a national standpoint and a very high priority

m a national standpoint, in the prioritization of intalligence is-
sues given to us by the President and the government, and the
Con%fess I might add, ¢learly 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 fo thank
iou for inviting Dr. Wilford Weeks of the Geopbysical Institute

ere at the Universig of Alagka 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 s with us, Stan Moskowitz, an-
other Zhréshmgga i ggn’t know where Stan is but1 ht'a;’}:; out there
somewhere. ow you got up very, very early this morning
fo fly up to Fairbanks and be with us, and we’re going o 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 fo 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 {o address, in cooperation with the Russian scientific
community, a procedure for evaluation moniforing and then an ac-
fion oriented program fo initiate what should be gone. And 1 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. Gaies, cne conld move
te some rather dramatic conclusions with this information on its
surface as opposed to the facts that we need to generate. And that’s
somethizﬁ 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 alppealing for that, we need that, and the presentation by
the panel this morning, I think, sets the ienor 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 fo gen-
erat% action. So I want {o 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 fo these
premises, please proceed, Dr. O’Dowd.

{The prepared statement of Dr. O'Dowd follows:)
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Testimony for the Hearing Before the
LS, Senate Select Committes on intaligence
August 15, 1992, Fairbanks, AK

Dr. DBonaid . O'Dowd, Chairperson
Arciic Research Commission

THE CHALLENGE AND THE OPPORTUNITY

The United States is an Arcic 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.

Pecpie, however, live in the U8, Arctic — and have lived thera longer than '
arywhere else on the continent.  Moreaver, the economic dependence of the United
States on Arclic mineral and Bving resources is increasing.  Twenty-six percant of U8,
domestic oif production is currently extracted from the Alaskan North Siope,
“rapresenting 11% of the total national petroleurn usage. The Bering Sea offers ong of
the richest fisheries in the world, nearly 28% of the total U.S. commarcial catch and
0% of the world’s supply of fishery products are obtained there. A zincflead mineg
that has the potertial of becoming the workd's krgest began operations in northwest
Alaska in 1990, U.S. coal reserves north of the Arctic Circle may exceed the total
reserves of the entire lowsar 48 states. Deposits of strategic minerals in the U8, Arctic
are abundant, bt thelr axtraction is not yet economical.

* Irs the mew Russian Republic over half of the land area is arctic and subarctic
‘ang much of this landscape is underiain 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
sxtracted from the north,  The currert edraordinary political changes occurring in
flussia have made two facts clear 10 the West. First the long-term economic and
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mifitary activites especially in northem Russia have generated very large amounts of |
environmental poliution — both industrial wastes and radioactive materials - with
apparently unprecedanted negative effects on people and ecosysterns. Second, the
continuing decling of military confrontation and concurrert rise of democratic
govérnance provide new opportunities for collaboration, particularly in sciencs, on
issues of common concern, Oneé of the more urgent issues demanding attention is
the potential movemars of Russian pollutants to other countries as well as ther
impacts on common resources in the world oceans.

The Arctic has a vulnerable environment that is extrermely sensitive to
perturbations. The delicate balance Detwsen its physical, chemig:sl and acological
componerts, governad by the very iow rate of biogenesis and chemical tumover,
makes the Arctic an "early warning system® for giobal change, whers the signatures of
climate change are expected to occur first,

The Arctic is an active component of the giobal geosphere-tlosphere systern,
Atmosphere-ocean coupling in the Arctic is an important feedback mechanism in the
thermodynamic machine that controls the cimate of our planet and atmospheric
processes in the Arctic piay & crucial role in shaping the weather and cimate of the
entire northern hemisphere. The Arctic Ocean i an essential component of the
cirgulation of the world's oceans and a regulator of the giobal ciimate. A dominant
world water mass, the botiom water in the Atlartic, is formed mainly from Arctic ocean
water, thermchallne circulation involving sea ice determines the temperaturs, oxygen,
carbon and matrient content of this deep resarvoir. Highly localized physical chemical
and biological processes in the Arctic Ocean's upper layers play a crucial role in the
removal of carbon dioxikie arxd other bioganic and man-made materials from the
astmosphsra.

In addition, the Arctic is a natural storage reservolr for arnosphernic and water
poliution, Industrial aerosols from lower lattudes in sastern Eurcpe and the Soviet

2
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Union appear in the form of "arctic haze® over jarge regions of the Arclic. The Arctic
Ocean receives a5 much as 10% of all of the world’s riverine dischargse in spite of
representng only 1.2% of the total ocsan water mass. Since this ocedn has limited
outflows irto the other world oceans, it is much more vuinerabile {0 industrial, urban
and agricultural poliutants discharged into rivers flowing into it than any other ocean,

POTENTIAL FOR INTERNATIONAL RESEARCH COLLABORATION ON ARCTIC
ENVIRONMENTAL POLLUTION

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

Scientific cooperation among the circumpolar nations, es well as among other
countries with scientific activities In northem latituces, is accelerating. The U.S. and
Russia have had since 1972 a bilateral agresment in the Seid of environmental
protection which was renewed this year. Cooparative activity in the Arctic, however,
has been limited. Quite generally, the increasing rumber of intemational bilateral and
muitilateral agreements for srctic research in recent years signals the rising importance
and breadth of both governmental and nangovermnmental international collaboration in
the Arctic.

In August 1990, the intemational Arctic Science Committes {IASC), which the
Arctic Research Commission has agvocated since 1986, was formally constituted as a
non-governmental body to faciitate collaborgton in arctic sciencs. i June 1981, a
ministerial mesting among the sight arctic nations, initiated by Fintand, was held to
complete intergovemmental accords for protection of the arctic environment. Included
was a concept for an Arctic Monitoring and Assessment Program (AMAP)

3
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§ first visited the former Soviet {inion in 1987 when | served as President of the
University of Alaska to explors cooperative opportunities in science . In July 1992 and
as Chairman of the U, 8. Arctic Research Commission, | met with the Arctic Research
. Commigsion, Russian Academy of Sciences and traveled 0 parts of the Hussian
- Arclic. These experiences, | beligve, are relevant 1o your discussions as there have
been many changes in Russian science over the past five years,

My primary abservations are:

1} In 1987, jeaders of Russian science that | met in Moscow and Sibera
axprossed a desire to establish greater contacts with western scientists, particularly in
the 118, andd especially to leamn 11.5: sclentific methodologies and to gain access to

- U.S. technologios such as computers. The means of doing so was bilatarat
agresments premised on the host courtry pays all incountry expenses of the visiting
scientist.

2) In 1990 | raveied to the Soviet Union to sign a series of agreements including a
plan 1o establish & joint intemational science center in Magadan supported by the Far
East Branch of the Sovist Academy of Sciences and the University of Alaska,

| ntte that 14 bilateral agreemernts between the University of Alask and various
research institutes across Hussia 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 1.5, scientists in Alussia, Athough openness had
engendered even more wilingness to propase joint research projects in 1990, access
1o mary areas of the Russian Arctic remainesd under tight control,

3 in July 1992, the Arcic Research Commission went to Northeastern Russia, met
with varicus officials and sciantists and visited a number of sites of scientific and

4
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technical interast. Our objectives were to: i) acquire information about the operation of
the Comunission’s Russian counterparts, the Arctic Sclentilic Council of the Russian
Acadiemy of Stiences, i) daveiop more extensive contacts with the Russian Academy
of Sciences and the regional academies and thelr instiutions of mutual interest and
potential coopsration, and i) cbserve relevant field conditions that affect scientific
research ins the Russian Northeast.

Ins sutnmary, we leamed that.

a. Organization of science in the Russian Academy of Sciences as well as the
government mizistries is undergoing redirection and new appointments. The
trand is toward more regional and local representation of people and issues,
more applied emphasis, and more sffort 1o coordinate amaong instiutes and
between cantral and local ynits,

b} Priorities in Fussian northern sclence appear remarkably simitar to UG, arctic
pricrities, Perhaps this is not surprising considering decades of exchanges and
intermational conferences in the scientiic community, To elaborate the areas of
priority research and currert imemnational cooperation, Table 2 lists eight
sclertific areas and cooperating U.S. organizations for the Far Eastern Branch
of the Russian Academy of Sclences.

¢ To iflustrate the capacity of the Russian sclence eriterprise, Figure ¢ presents
the 30 research nstitutes of the Far East andl assigned staff (7,935} in 1988,
Aithough numerous observers have noted that Russian research institutes have
large numbers of technicians and are greaty overstaffed; nonethe.ess, the
numbers of technical personnel engagedt in arctic sciencs is impressive.
facause of a favorable dollar to ruble sxchange rate and because salaries of
Russian scientists are notorously low, science done in Russia is a great buy 1
addresses relevant problems and meets western standards.

5
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dj In May 1991, the Presidium of the Russian Academy of Scierices establisheg
an Arctic Center in Moscow to help set science priorities and help coordinata
ressarch. Also established in Magadan was the International Center "ARKTIKA*

- with U.S. and Russian Co-Directors. ARKIIKA will facilitate joint research by
providing logistic arrangemants within the Russian Far Fast. i demonstrated

- this capability fov o recent trip by arranging meeting space, meals, hotels and
transportation by bus, fixed wing plane and halicopter, We fraveled about 2700
miles in the Russian Arctic,

&) The issue of the scientific quality of past Russian data and the currency of
some areas of Bussian science continues te be of concern among western
scientists.  On the first point, my racent cbservations are that Russian scientists
are vigorously exercising their independence of political control. They are
aager 10 establish the independence, integrity and rigor of thelr work. On the
issue of quality control, we can heip curselves and Russian science by insisting
that scientific proposals ag well as resulting scientific adticles for publication be
tigorously reviewed by objective international expert peers,

In.Ganclusion

Thers is no doubt based on my cbservations and experience that Russian
scierdists very much want to collaborate in research even on sensitive issues such as
radioactive dumping and environmantal damage. They have capabilities and
- experiances 10 confribute, but almost no funds to support cooperative efforts. it is in
LS. interests 1o collaborate for at least two fundamental reasons: 1) we need o
keiow if the Arctic is threatened by poliutants befors toxicants reach aur shores, and 2
assisting Russian sclence is a sound contribution 1o a stable Russia and to world
peace. In my oplnion # Is aiso morally and scientficaily the right thing to do. Rt is also
desirable to collaborate on a nudli-national level among circumpolar nations.



Inlatnationat  Agreements

University of Alaska

Country Grganizatton UAE tinlt Purposs Date Signed iStatus

USSR All-Union Scientific_and Hesearch School of Mineral Ragearch Suk-8g
inatituta for Golkd and Rare Matals Engineering and MIBL

USSR Foundaflon for Sovigf Innovaticns, Caoti. of Rural Alaska Fob-8%
Moscow

LS5R linstiuie of Bioksglcat Probloms of the iinsi, of Arctic Blology Resaarch Deoc-88]Active
North, USSR Acadermy of Sclencas,

LISSA Koig Scientfic Center. USSR Acadomy linst, of Maring Sclences HAagoarch Nov-89iActive
of Scisnces, Murmansk

LSER Dapt, of Geocryalogy, Moscow State  1Geophysical lnstitute Research ?'ep Actlve
University

LIBER Pofar Gaophysicat Instltuts, - Geophysical institule Rasearch Pogc- 88
USSR Academy of Seloncas, jwhera?l

USSR United Institute of Physical Technical School of Erginsaring Praliminary Jul- 8t
Problams of the Noith, USER {Memorand. of
Acadamy of Sclences, Yakytsk Lndarsiztding

SOR V.|, Lenin Alltinton Academy Agricuttyraf_and Ragearch Nov-85
of Agriculiural Sclenses, USHR Forastry Experimen)
Acagemy ol Sciences, Novosibirsk Siation, SALARM

USSR Contral Siherian Botanical Museun, LA Muyseys Rusearch Activa
USSR Academy ol Stiances, '

61



inlalnaliohat Agreements

USSR Magadan Stale Podagogical inslitule  |Goliege of Rural Ataska  ISIuden] Ap1-aCiAclive
. . ) - Exchange, o
Hesearch
USSR Yakutsk Siate University glichal Programs  Sludent Jui9ilAcive -
Exchange
USSR Koz Srience Genyre, USSR Academy ot llasl, of Maring Sciencas  [Reseasch Nov-89 o
Sei Murmansk )
LSSR iScientific-Technicat Library, Rasmussen Library Aig-S,
LS5R Khabarovsk Siate Instilute of Intnreoitegiale  Athlefics iAthielic dun-91iActive
Physical Culiute, Khabarovsk Exchanags
USSR and  {Kola Sclence Center, Murmansk and Rasmussen Library information Apz-B1fActive
Finlanet Arctis Cantre of tiniversity of Laptang Exchangs
R Xinjiang College of Fmanc School of Management — [Eaailly. Exch, - AT o
PRC Gyangzhou New Technical Institute of  [School of Mineral Research Aps-DLiAutive
Geolony, Chinsse Academy ol Sciences | Enginsering el
d"‘/“‘ ;
Denmark  Usiversity of Copenhagen Hniernational Programs  |Stwent Exch, Jun-86 Active
Denmark Aarhus Universily UAF Leller ol Gel-86
Inlent
Penmark __ iDanish Willers' Union, - Coliege of Liberai Ads  |Supporl i Mai-88iAcLVe
Panish Arts Gouncll Allisls
il .
Canada MeGH -tMiversily International Programs  (Siadent Exch, Sep-87}Active

951
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Organization of the Far Eastern Branch of the Academy of Sclences, USSR
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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. Qceanographic research in the Arctic seas of the Russian For East and the aorthem: area
of the Pacific Ccean to determine climatic global changes, seasonal, synoptic and minor
variants of weather.

Pacific Oceanologic lnstitute (Viadivostok)

Institute of Marine Technologies (Viadivostok}

Institute of Automatics and Remeote Controf (Viadivostok}
University of Washington (Seattle)

Scripps Institution of Oceanography (San Qiego)
University of California (San Qiego)

2. Studies of blochemical ecosystems to determmine the evoiution of the Bora, fauna and
mainfand habitats in the portheastern Russian Arctic and Arctic seas in the Russian Far
East. .

Institute of Biological Problems of the North (Magadan}
Research Center "Chukotka” {Anadyr)

Institute of Ecology and Resource tise (Petropaviovsk Kamchatskii)
Institute of Water and Ecological Problems (Viadivostok)
Institute of Bictogy and Soils (Viadivostok)

institute of Marine Biology (Viadivostok}

Pacific Institute of Bicorganic Chemistry (Viadivostok}
Pacific Institute of Geography (Viadivostok)

University of Alaska (Anchorage)

University. of Alaska (Fairbanks)

University of Washington (Seattle}

Lniversity of California (San Diego)

3. Research on the anthropogenic contaminative impact on land, ocesn and the atmosphere
in the Russian northeastern Arctic and the Arctic seas it the Russian For East

Inistitute of Biclogical Problems of the North (Magadan}
Northeastern interdisciplinary Research Institute (Magadan)
Institute of Ecology and Resources Use (Petropaviovsk Kamchatskii)
Institute of Water and Ecological Problems (Khaharovsk}

Institute of Appiled Mathematics (Viadivostok)

institute of Automatics and Remote Control (Viadivostok)

Institute of Biology and Sofls {Viadivostok)

Institute of Marine Biology (Viadivostok)

12
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Pacific Institute of Bicorganic Chemistry (Yladivostok}
Chemistry Instisute {Viadivostok)

Pacific Oceanclogic nstitute {Viadivostok}

Far Eastern Geological Institute {Viadivostok)
University of Alaska {Anchorage}

University of Alaska (Fairbanks}

Lniversity of Washington (Seattie)

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 { ¥iadivostok)

University of Alaska {Anchorage) -
University of Washington (Seattie)

University of Hawaii (Horolulu)

5 Research on the flora and fauna on the mainiand 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 Bloorganic Chemistry {Viadivostok)
Institute of Biclogical Problems of the North {Magadan)
Pacific Institute of Geography { Viadivostok)

International Scientific Research Center "Arktika” (Magadan)
Research Center "Chukotka™ (Anady:)

6. Peveloping aew technelogy for Arctic conditions

Institute of Problems of Matrine Technologies (Viadivostok)
Institute of Autornatics and Remote Contro {VZadwostok)
Institute of Chemistry {(Viadivostok}

Pacific Institute of Bivorganic Chemistry (V!adweswk)
Pacific Oceanoiogic Institute (Viadivostok)

Institute of Volcanology (Petropaviovsk Kamchatskii)
North-Eastern Interdiscipiinary Research Institute (Magadan)

+ Studies on the relations of environment, human and economic potentiality ie the Arctic
Norti-Eastern Interdisciplinary Research Institute (Magadan)

Institute of Biological Problems of the North ¢ Magadan)
Pacific Institute of Geography ( Viadivostok)

13
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Research Center "Chukotka™ (Anadyn) .
International Scientific Research Center "Arktika™ { Magadan)
University of Alaska (Anchorage)

University of Alaska {Fairbanks)

{University of Washington (Seattle)

8. Research on the heritage, Hving conditions, and development trends of Native populations
i the Russian Far East

Institute of Biological Problemns of the North (Magadan)

Research Center “Chukotka Anadyr}

institute of Ecology and Nature Resource Use (Petropaviovsk Kamchatskii)
Enstitute of Water and Ecological Problems (Khabarovsk)
Institute of Biology and Soils (Viadivostok)

Institute of Marine Biology (Viadivostok) -
Pacific Institute of Bicorganic Chemistry (Viadivostok)

Pacific Institute of Geography {Viadivostok)

Uiniversity of Alaska (Anchorage)

University of Alaska (Fairbanks)

University of Washington (Seattie)

University of California (San Diego)

14
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STATEMENT OF DR. DONALD O'DOWD, CHAIRMAN, ARCTIC
RESEARCH COMMISSION

Dr. O'Dowp. Mr. Chairman, thank you for inviting the U.S. Arc-
tic Research Commission to comment on radicactive 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
ecogystem. :

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-
Ker, the Arctic Research Commission visited Magadan in early July
to meet with Russian counterparts. At that meeting we met with
representatives of the Arctic %esaarch Commission of the Russian
Academy of Sciences and also with the Commission on Arctic and
Antaretic Affairs of the Russian federation. These are referred to
as the Committee from the Academy and the State Commitiee con-
cerned with Arctic affairs. Also present were representstives of the
Far East branch of the Russian Academy of Sciences and rgﬁw
resentatives from numerous institutes from the Far East branch.

The objectives of this trip were to determine how the Russian
comnmisgions operate, what are their jurisdictions, how our fwo 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 Fast. 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 ixl;etty 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 Washi n 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
dig not seem to be a shocking number to the scientists that we
talked to. It's a shocking number to us, but in that confext 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 probabtig
no one knows nor bas looked at for a long time. In speaking wi
Ruggians who work along the Arctic coast, they say this is & condi-
tion that is endemic in the Russian Arctic, just afreat tgiies of un-
identified but probably undesirable materials along the beaches
and along the immediate shoreline.

In vigiting with Russian medical personnel, 1 was tailnvﬁf re-
cently with some people who are circuit riders. They visit villages
to carry out medical services in relatively small communities on =
periodic basis. Their comment was that particularly in sections of
the Arctic north, in the villages, there are many instances of people
with ilinesses 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 & 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 immediats area. -

All this is compounded by the extreme secrecy which has charae-
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 otber doctors. However, they are in their
records. They were required to keep careful records of what they
observed and the s of treatment and problems that they were
dealing with, and if those records could be secured, transiated, ana-
Iyzed, we probably could learn a great deal about problems that are
of relevance to the Arctic. ' o

I was interested that one of the Russian officials during our
meeting when we talked about pollution said that until last year
such information as the impact of suto emissions on air quality in
cities was instantly classified as secret information, not svailable
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 piant made an error of some sort, the oi)eratoz's
in other Fiants could not be informed of it because of the classified
nature of the information, and so they were in daxéfer 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 recommendstions. The central government sgencies 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 s key Russian agency that should be
central to any activity that would occur. }{ was interesting to us
that in response to that suggestion the representativas of the re-
gional branches of the Academy of Sciences said in & very nice way,
they don’t think we should work with those people, because they
never get anything done, And in any case, the pz%%abiy would take
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your money and disappear. If you would work with us they said,
we would be able {0 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-
gion 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

esire.

Also, there is a sharp division between military science and civil-
jan 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 radicactive 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
Egpuiation in the mid latitudes, and in time we hope that they will

cg;;ars 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
timeed help clean up and correct the disaster that has already hap-
pened.

Also, by working with a broad spectrum of Rusgian scienfists we
can support their faltering science community, and 1 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
cqrre?nt 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.

nator MURKOWSKIL. 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.
Piease proceed, Dr. Ostenso.

{The prepared statement of Dr. Qstenso follows:]
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U.8. DEPARTMENT OF COMMERCH
BEFORE THE

BRLECT COMMITTEE CN INTELLIGENCE
UHITED STATES HENATE

FAIREANKG, ALASKA

AUGDED 1%, 1992
Mr. Chairman and Members of the Comnittee:
your invitation to testify at thie open hearing ralees & concern
that the reported contamination of the Arctic by the Former
goviet Union by redionuclides and other toxic substances could
pose & sericus risx to the Arctic envircnment and its ecceyetems.
We in the Netional Oceanic and Atmospherio Administration (NOAA)

share thie cohcern.

INTBODUCTION

In recent months I have heen represented at and kapt informed of
discussions of thie matter by the staff of Intsragency Arvotic
Regearch Policy Cosmittes (IARPC). These discuesions have
addressed the potentiasl contamination by the Yormexr foviet Union
of the Arctic by redionuclides and other toxie eubstances such as
persistent organi¢ compdunds and heavy metals. It is evident,
however, that the major concern has been focussd on radionuc)ide
contamination. For instapca, it has been reported by the madin

1
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that tha amount of anthropoganic radicactivity in the Former
$ovio£ Union is grestar than a billiion curiss. 3Joms of these
reports claim that ouch contamination levels are rosnltlnd in
ahortsr life-epans for many of the Former Soviet Union citizens,
faporte also note that the duration of human i1ife in esvaral

parts of the Pormer Soviet Union d4ous not axceed 50 years.

Although the olaims of these contamination levsls and thoir
spatisl oxtent need to ba verifiad, as wsll as the contaminstion
nassurenent methodology and othar laborstory tachpniquss used, ths
nurbers that have besn reportad for radicactivity and other
contaminant levels provide cauee for oconcery from the standpoint
of scological and human health. Purthsmmore, such concern ia
trans~boundary Lo nature because such contaninanta do not respect
pelitical or national bourdarisa. Howsvar, in putting auch
conoerns into perspactive, it ls important not to overrsact and
waste rasources: it ia iﬁpazativn that an assessmant of ths
prablem ba pursued in a phased manner that is interdisciplinery
in naturs and coordinated with tha othar Arcticwrls countrles.
Such an asdossnant should incliuvde ths dafinition of:

+ Zuigting portinant Lnforsatlon:

*  Souraes of Formey Soviet inion radlonucllides and othe.
toxina directly introduced to the Rusaian Arctic or
transported to the Arctlo via ocean, river, and
atmospheric transport and through precipltation:
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» pates of radionuclldes in the Russian Arctic, determinad
through modelling and obsarvational measurements in the
water column, sadiments and biota?

* Pffects of the contaminants 48 deternined at the
organism, community, ecosystem and fishery, and human
lovels;

» pefinition of policy implicationsy

* fRecommendations for actlon, remsdisl measurss, and other
studies;

* Logistical reguiremantes
+ PBqguipment requirsments; and

* Resource reguirementsa

NOAA is working with tha Intersgency Arctlc¢ Rasearch Policy
Committes (IARPC) to asgess the degree of this potential problem
and to take appropriate action with other IARPC agencles. -ha you
have mentioned, NCAA aleo has other ongoing progréns that are

pertinent to this toplo.

RELATED ROM: PROGRAME

NOAA is a national focal peint for information related to
understanding ouyr environment. Because of the Arctic’s unigue
role in the valance of the earth and jts .vast resources, NOAA
puts & high level of ilmpurtance on devaelaping a batter
understanding of the Arctic. Conseguently, ail of ROAA's lima
organizations are very involved In Arctic remearch. A few of the
key activities that NOAA is involved in that would have a benring

on the potential contamination of the Arctic ara:
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Marina Mammal Tisaue Archive:

Retional Status and Trends Program;

Clinate Monitoring and Dlagrostics Laboratory at Sarrow:
Pelar Satellites:

Arctio Ocaan Clroulation Studies:

Arctic Atmospheric Transport §tudies;

Geophysical Fluld Dynamice Laboratory Modelling Efforts;
HOAA/Navy Joint Ice Center; and
Data Regoue Efforts

ALl of thase programe heve some scisntific hear{nq on aspessing
the potsntial of anvirchmental risk due to contamination of the
Arotic by the Pormer Soviet tnlon. I will provide scme dstaile
on the firet two programs because they were epscifically
mentioned in the Comsittee’s invitation,

The marine mammal tiesue archive is & part of the National Marine
Mammal Tieoeus Bank and Stranding Network Program managed by
NOAA’e Natlonel Marine Fisheries Service (NMFS). It i3 deslgned
to conduot, on & regular besis, the collection acd storage of
sslected marine mammal tissues. Based on avallable funds, the
national goal le to conduct a standard suite of analyses on 10-1G
marine mammale in ssch regilon from which tissues are teksn. Tha
norpal esuite of anazysoﬁ will include orgarlce, inorganics,

toxins, necropsy, and histepathology. Tha Alaska Marine Mammal
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tiggue Archivel Project (AMMTAY), sponsored by the Minersis
Menagement Service (MMS: of the Depsrtment of the Interior, is
now being managed by NOAA‘Ss Nationsl Marine Mammal Tissue Bank
and Strending Archive Network Program. Based on an agreement
with ¥¥5, tissues wiil continue to be collected and will
gsubsequently be stored at the Dspsrtment of Commsrce’e National .
Ingtitute of S$tandards and Technology (NIST), where all eamples
are banked, Ssmples from ag many 88 10 bowhead whales tsken
during the 1992 subsistence hunts st Barrow, &1aeﬁﬁ, will be
collected =8 part of the AMMTAP. The sempling will be conducted
_witﬁ the help of the North Slope Borough Depsriment of Wiidlife
Mensgement. With the sssistancs of the IMPS‘s Western Alaska
Field Office in Anchorage, ssmplea might slsoc be collectsd this
yoar from baluga whales (As meny as % saimals} teken in native
subgistence hunts orx from strandings in Cook Inlet. In the case
of both the bowhesds and tho bslugss, sdditional samplee will be
collected for contsminant analysie by the NMF8 Northweet
Fisheries Centar.

NOAA’S Neational Status and Trends (NS&T) Progrem for Marina
Environmental Quality includes projects thst pericdiesily moniter
tha levels of about 70 different toxic contaminents, both heavy
metals snd pergistant orgsnic c¢ntaminamta,-at sites around the

coasts of the Unitod Statss. Nins of thess sites srs along the



179

U.8., Arctie coast (4 in tha Saering Sea, 1 in the Chukchi Sea, and
2 in ths Beaufort Sea). <Contaminant levels are meaeured in both

hicta and gediments from 3 stations at each sita.

The National Status & Trends (NS&P} pProgram alze lncludes an
elenent that monitors levelis of artificial) radionuclides in ¥.8.
coastal anviroampents. In 1990 N34T conducted a survey of the
ievels of artificial radiconuclides (¥'am, ¥9%0py 8y, Wag,
tipg, War, $zn, ®oe, oo in biota at 36 eitas around the U.8.
to compare with levels from the 1970s. HNong of thene sites were

in the Arotie.
QIHER QONSIDERATIONS

NOAA has elst been involved with the Dapartment of State on the
delibarations that led to tha Arotic Environmental Protection
Strategy (AEPY), and with the easociated Arctic Monitoring and
Aesesspent Program (AMAR} where NOAA is Co~Chair with the
Environmental Protection hgencey for the United Btates/’
invﬁzvounnt. I balievs that an sppropriate asseassment by the
United Statas of the contamination of the Arctic by the Former
Boviat Union ie quite fitting with the United Statee’
responsibiliticn undor AMAP and tho aescciated AZPS.
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SONCLUDING. REMARKS

To conciude my brief remarks to the Committee, speaking for KOAA
I support tha appreach of an appropriate coordinated interagency
assessment of the potential contamination of the Arctic by the
Fermer Soviet Union, and I ap anxious to work with you in this
regard. NOAA is well positioned, both scientifically and
programmstically, to contribute significantly to such an
assessment, I do believe that NOAA can bast fuifiil its
responeibilities in this raspect, however, by continuing to work
with the Interagancy Arctic Research Policy Committee in their
deliberations to dafine an appropriate strategy to renpond to the
reportad contamination of the Arctic by radionuelides and other

toxic substances.

Mr. Chairman, this compiates my prepared statenent. I will be

giad to answer any questiens.
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STATEMENT OF DR. NED A. OSTENSO, ASSISTANT ADMINIS.
TRATOR, OFFICE OF OCEANIC AND ATMOSPHERIC RE-
SEARCH, NATIONAL OCEANIC AND ATMOSPHERIC AD
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-
taminstion ‘of the Arctic by the former Soviet Union hy 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
discugsions on this matter by the staff of Interagency Arctic Re-
search Policy Committee, or IARPC, for which I am the Depart-
ment of Commerce rgfresentative. 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.
A}tlmugl]':‘x the claims of these contamination levels and their spatial
extent have not verified nor has measurement technologies and
other lshoratory techniques used, the numbers that have been re-
?erted for radioactivity and other contaminant levels provide cause

or 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 ive, it is important
not to overreact and to waste resources. It is imperative that an as-
sessment of the problem be pursued in & 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 Unijon 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 st 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 groblem and to take appropriate action with other agencies. As
you have alluded {0, NOAA has a number of programs in the Arc-
tic, and I will list just & 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 isboratory
station at Barrow. We operate two polar satellites. We conduct Arc-
tic Ocean circulation studies. We do Arctic air traneaigort studies.
Our geophysical fluid dynamics laboratory modeli fforts are rel-
evant to the Arctic. We with the Navy run a Joint Ice Center. And
%naily, we run the National and Internstional Environmental Data

enters, :

All of these programs have some scientific bearing on assessing
the potential of environmental risk due to contamination of the
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Arctic. I will provide some detail on the first two programs because
they were specifically mentioned in your letter of invitation.

e marine mammal tissue archive is part of the National Ma-
rine Mammal Tissue Bank and Stranding Network Program man-
aged hy NOAA’s National Marine Fisheries Service. It is designed
fo conduct on & regular basis the collection and storage of selected
marine mammal tisgue bssed 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 orﬁnics inorganics, toxins, necropsy, and
histopathology. The Alas Marine  Mammal Tissue ival
Project sponsored by our sister agency, the Minerals Management
Agency of the D ent of the Interior, is now aiso being man-
aged by NOAA’s National Marine Mammal Tissue Bank on a cooge-
erative basis. Based on this agreement, tissues will continue to
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 Manaﬁment. With the help of NMFSs Western
Alaska field offices in Anchorage, samples might also be collected
this year from beluga whales, as many as five animals, taken in
native subsistence hunts or from standings in Cook Inlet. In the
case of both the bowheads and the belugas, additional samples will
ge collected for contaminant analysis by our Northwest Nisheries

enter. .

NOAA’s National Standards and Trends Program for Marine En-
vironmental Quality includes projects that periodically monitor the
level of about 70 different toxic contaminants, both heavy metals
and persistent organic contaminants, at sites around the coasts of
the United States. Nine of these sites are located along the U.S,
Arctic coast, six in the Bering Ses, one in the Chukchi Ses, and
two in the Beaufort Ses. Contaminant levels are measured in both
bista 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, Eiutonium, cesium, silver, strontium,
zinc and cobalt in biota at about 86 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 Depariment of State on
deiiberations that led to the Arctic Environmental Protection Strat-
egy, which Secretary Bohlen referred fo, 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 hy the former
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Soviet Union, and I'm anxious to work with you in this regard. I
do believe that NOCAA can best fulfill ifs responsibility in tnis re-
spect by continuing to work with the interasency Arctic Research

olicy Committee in their deliberations to define an appropriate
strategy to respond to the reported contamination of the Arctic by
radionuclides and other toxic substances. -

Mr. Chairman, this completes my prepared statement. I'll be
glad to answer any quesfions in the futare.

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 Hesponse, Environ-
mental Protection Agency, and Assistant Surgeon General of the
U.8. Public Health Service. | 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 GUMOND. 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 MURKOWSK]. It will be entered into the record as if read.

- {The prepared statement of Admiral Guimond follows:]
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Insoeductiog

. Good morndng, Kr. Chalrman and distinguisted nembers of the
Committee. I am Baar Miairal Richard 7. Guimond, Daputy
Asmigtant Administrator of EPA's 0ffice of Solld Waste and
Esargency Rosponse. xumMMuth'mimm
mmmmmxcm;mm‘ 1 am alsc the forzmer
birector of EPAts otﬁ.ca. of mu.tixm ¥rograns. Consequently, I
s familiax with both zadiation and hasardous substance:iseues.

MMtarmmmesm*scftértIm

address the radicactive and other thrsstn o the Arctic resslting
from past Soviet activities. In your letter of invitation, you
requestad that T addyess the potantial environmantal and human
mzthiwucl:- on both Alaska and the Arctic of the past nuclear
and the ongoing industrial activities of the former Soviet tnion.
' !mnhomt-d that I pay particular attention to the sffects
' 'of radioruclides, hesvy metals, persistant organic poliutants and
tir polivtion on this fragyile savirousent. I am pisased to ba
able to sddress theso iseues today.

Xy testizony this norning will foous on thres issues: vhat
EPA knows sbout pollution ix the Arctic, what we bave done in the
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past on marine radicactivity pollution issues, and what the
Agency thinks is necessary to De Gone in the fubuea.

While EPA considers the lssus of radicactive contamination
of the Aretic to be of considerzble importance, ZPA does not
srrently have extansive informatlon about the axtant and typs of
radicactive contaminatlion found in the arctic. In addition, EPA
doe8 not bave extensive information about other types of
contanination thet pay be-damaging to the Arctic. Because of the
lack of camprehensive data, it is Gifficult to say with much
precision the extent of the -risk to human health and the
mmtmbyu@mwm. I would 1ike to take
this cpportunity to describe to you the ralevant types of
information that EPA doss have st this point.

EPA-hus been invelved in monitering studles at formar ocean
disposal sites in the Atlantic and Pacific. Nonitoring surveys
vers conducted from surface vessals, ss well es mamnad snd’
unmanned submersibles. We also evslusted monitoring data from a
forusr international dump eite aduinistered by the Nuclear Energy
Agency/Organisation for Eocnomio Cooperation end Development.
This £acility accoepted nuclesy and other wastes from several
Buropean countries.

EPA has undertskes several initiatives, often in cocperation
with NOBA, in studying past radiosctive waste disposal
activitias. One loportant task .m to iocata and identify smsta
contaimment puckages on the sea flsar., In addition, ZPA
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participated in naking detailed mescuresents of the
concantrations of both matursliv-ccourring and mas-made
radionuclides in the dispomal areas, examining and evaluating the
perforpance of the waste packaging in the marine environmest, and
evaluating the stats of the snvironment to datermina if there was
a thresat to human heaith through various marine tyansport
pathways. '

The studies found that the tyansport and uptake of
radionuclides in the food chain was dopsndent on the
radioisotups. Scme radiolisctopes are not as ataily available for
bicaccumulation/bioconcantration by plants and snimals in the
food ehain, ¥or exampis, many radionuclides {(such az plutonios)
adsorh to the ocsan sediment.  Such radiclsotopes are much lese
available to marine crganisme, excapt for thome benthie (bottou-
dwelling) organisms that ingest this sediment. In contesst,
.mmouumym;wmmmmum
&vailable to pelagic (non bottom dwalling) orgenisums such as
plankton and saimon. o
' m:wmmimnlmmtmm'muy&mup
by crganlsms in thae fo0d chain, howaver, the dilution factor in
the ocean can reduce the rigk of uptake. This would mske low
conseptratione of scluble radionuclides, such as strontium-90,
lage ¢f & threat to the fuod chain.

mw;mummm.mmtmmpomm
threat to hupsan health and the spvironment is the half iife of
the radioigotepes found there, Many isctopes released into the

3
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marine saviromment have very shorht half-lives of anywhere from &
faw minotas to & tew years. Thase lsotopes, when ralsased inte
. the ccean, will both disperse and radiodecay rather rapidiy.
‘Some of the radionuclides that may have been releassed in the
‘Arctic could be fairly long-lived: for exampie, plutonium-23a
naz & halr-life of approxisately B6 years, plutonium-239 has a
nalf-life of 24,400 years, snd plutonium-24C has a4 haif«life of
6,850 yoars. Styvontium-90 and cesium-137 have halt-lives of 23
and 30 years respectively. 8

fyaminstion of the environmental impact resulting from the
1986 Chermobyl accident illustrates the effact of such
radiodecay. In 1589, EPA entersd into a cooperative agcesment!
with the Institute of Blology of the Southern Seas (IBSS)} in
Sevastopol, Ukraine, to study the transport, partitioning, and
effacts of Chernohyl's principal fallout radionucliides on the
Black Sea. In Juhe 1990, at the lsvitstion of IBSS, a Joint
monitoring survey was conductsd in the northern Black Ssa aboard
the cceancgrapiic survey ship Profeyscr Vodvanitaky. The
radionuclides tracked by this effort vere cesfum-134, cesium=-137,
ruthenium-106, cerium-144, and strontium-90. During the ysers
since Chexnobyl, ‘all of the radiomuclide concentrationd have haen
decressing through dilntion and radiodacay until only the longe
lived Ceslum~137 is at concentraticas that are still easily
sesourable.

* Project 02.06~31 under U.S.-Russia Bilateral
Environmental Agresmant.

4
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In addition to these considerations fn evalusting the awtent
cauned by radicactive contamination in the Arctic, any amalyeie
L the potential {mpact of suych radiation on famman popnutations
wuchk ag the Inuit would require consideration of the dose of
radiation likely to be receivad by both an *aversaga® and a
“maximum exposed individumi.* In all iikelinood, the Inuit coyld
represent the “saxismum sxposed individusl.” In addition, the
population of individuals iikely to be affectad, by iiving near
the coast or consuming Arctic marine seafood, is an fmportant
congideration in ovaluating the risk posed by the contuomination.

As you can see, while ¥PA doas have samm dato about bahavier
ctmimliﬁasmimmmimmimm, va knaw
little about the spacific contanination in the arctic., Howsver,
w@mmmumwmmtmmumzwm
assess the risks frem Arctic pollotion. Much more information
needs to be gathearedt mmgm fully goeuge the risk posed to
mmmm_mtwmmumazmzm

Soviat Tnion.

EPA is conducting several additional activities designed to
further our understanding of Arctic contanination. EPA does not
have sufficient dato sbout the concentrations of radionuciides
acising from various activities c¢f the former Soviet Unicn.
Potential sources include disposed reactoyr vessale snd waste
drums, serial transport of rasuspended radionuclides, and
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radicactivity entesing from Mussisn rivers that mpt}{r ints the
Arctic. . ,

More data needs to be gathered to dfitarmine the
concantrations and characteristics of the radionuclides present
in the Aretic. In addition, the bebavior of the various isotopes
in Arctic waters and ssdimants neods to be evaluated to include
such parameters as ssdinment sroxion velocitiss, water/sedisent
partitioning coafficients (K;), benthic bioturbation, prevailing
currants and ocesn c:imlzlatian pattarns in, for sxeample, the
Barenty and Kears Seas.

Alme of particclsr laportance ars potential bielogiceal
transfear patlivays to man - including any *short c:imii:*,
mechanisus similar to the 1m-to-cax1m transtor of
radionuciides on iand. |

A concerted and sywtamatic monitoring program, coupled with
appropriate transpost amu,; oouzﬁ provide many of the answers
mewmmwcf radionucliides in the

. Arctic enviromment. Russien marine moientists are currently

. coordinating with Norwsylsn marine scientists to conduct a
survey, using a Russisn mmgra:phic vagsal, of the Barents and
Rava Seas in August/Septeunber 1992, ¥0A is currently trying to
’ pl-noa a sciantist on bosrd this vessel, or at a ninimum, to
obtain sediment samples for radiochemical and gscchenical
snalysis at EPA leboratories. This effort could provide
inzlwmatiwn to help determine the lavels. of rzdicactivity that
may have resulted from disposal of reactor vessels frunm the

&
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icebresker Lendn, radicactive waste drum disposals, and from
radicactivity released to these seas from pollution in rortheard.
fioving Russian rivers.

As noted abave, ¥¥A is already working wooperativaly with
tha former Seviet Uniont's Ministry of Ecology ont & resesrch
initiative. The objective of this particular atudy is to
contivme wmuining the moveoent and partiticning of radionucliides
resulting from the Cherncbyl accident as they sre carried from
the Darmibe and Prwpr river systezs into the Forthern Black Ses.
The focus of the research is on the distribution and
wnmmﬁmotndmmum in vater, sediment and biota. The
-mumammmmmummmtimof
slology of tha mm Sens (ms), Sevastopal, Ukraine. A
wja&mmmywmmamm.

On May 13, 1992, BPA representatives met with the Pxacutive
Secretary of the U.S.-~Russis Bilateral Agreement, Russian
Ministry of Scoloyy, mm:mm cooparative studies and
the status of mmmm descyibed above. ftha
participants in those discussions agreed that EPA could swpand
zummuwMuMmqmmm:imozmm
accgystens with appropriste Puselan thz:s.. It is sypected
that any of thess activities would be parforned within existing
resources. Areas for wistual cooperstion could inciude:

. Rotabligkment qt.' & joint "intercalibwstion™ program for

assin aonl:mm by 4isposal of muclear waste ans by
accidental relesses. of redicactive materials.
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. Ttilization of a Geographic Information Systexm for site
charactarization.

. Bvalnation of modela for predictive assessment and
forecasting of effacts from transport of radinactive
contaninants and other pollutants.

- pamonstration, testing and svaluation of remedial
technologies pertaining to the cleam-up of sites
contaninated with radiouchiviﬁyc

. Initiatlon of biceffects smdies focusing on
anvironmental impacts from radiosctive conmination.

EPA eurrently participates in a program conducted by the
National Oceanic and Atmosphezic Administration: (NOAR), the
primary vljective of which is to datermine the statun and long-
term trends of toxic costaminants in bottom-feeding fish,
shallfish, and sediments at ¢osgtal and estuarine locations
throughout the United States.. The program, entitled the Naticnal
gtatus and Trends Progray, has two components, SBanthic .
Surveiliance and Magsel Wateh. - '

The Natiomal Status and frends Program primsrily addresses
synthetic chlorinated compounds, polychiorinated biphenyls
{PCBs) , polypuclear aramstic hydrocarbons (PAls), and toxic trace
elements. In 39886, the Office of Radiation Proyrams of KE¥A
i.nitintad an informal wntking agreenent. with KOAR to astablish
mmitoring stations and obtain samples for radiomclide mlyﬂi‘.
Wmmmwmumetwmdw aiten in
the Atiantic and Pacific. The results for radiomuclide analywes
of sediment and blota wamples wers within the expected fallout
ranges from past nuclesar vespons testing. However, no furihar
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menitoring for radiomuclides has occurred since 1988. This
mmhmmmclmumsmmatatwm.
with respect to aly contanination, PA has an Environmental
Radiation Ambient Monitoring Systen (ERAMS), which was used to
track the movemsnt of Chernchyl asrial particulate radiosctivity
and can alse ba oyed to debect any siunificant atmospheric
particulate radicactivity arising from Arctic contamination. We
currently have ERAMS otations cperating in Juneas and Anchorage,
and ara is the process of establishing 2 station at Fairbanks.
Seuciugion ’
| =PA is concerned mbout thess releases in the Bussisn Azetis
Quean as it bas been about releases that may have occurred in
U.S. coastal waters in the past and from the Chernobyl accldent.
- Blthongh it is clear that thia' environmental situation is the
responsibility of the Busslans:to ractify, EPA intends to support
This completes xy prepared testimony, and I will be happy to
respond to any quastions from uenbers of the Committee.

K & »
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STATEMENT OF ADM. RICHARD GUIMOND, DEPUTY ASSIST-
ANT ADMINISTRATOR, OFFICE OF SOLID WASTE AND EMER-
GENCY RESPONSE, U.S. ENVIRONMENTAL PROTECTION
AGENCY

Admiral GuiMoND. I appreciate the opportunity to discuss EPA's
efforts to address radioactive and other threats to the Arctic result-
mg from t%ast 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. 1
am pleased to be able to address these issues today.

v 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.

Tll hepin with current knowledge ahout Arctic contamination.
While EPA considers the issue of radioactive contamination of the
Aretic 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 rigk to
human health and the environment caused hy such contamination.
However, I would like to descrihe 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 hioconcentration 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 organisma that do not
dwell on the bottom, such as plankten 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 tbe environment is the half life of the radio-
nuclides involved. Many radionuclides released inte the marine en-
vironment have very short balf lives, of anywhere from a few min-
utes to a few years. These radionuclides, when released inte the
ocear:, will bot{; disperse and decay rather rapidly. On the other
hand, some of the radionuclides that may bave 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 halflives, some of them get-
ting into thousands and thousands of years.

Examination of the environmental impact resulting from the
1886 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 Chernohyls 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-108,
cerium-144, and strontium-90. During the six years since
Chernobyl, all of the radionuclide concentrations bave been de-
creaging 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 likel
to be received by both an average and a maximally exposed individ-
ual. The maximally- sed individuals are those that you might
expect to have particularly higb exposure because of their proxim-
ity te the sources and their diet preferences. In addition, the
population of individuals likely to affected, by living near the
coast or consuming Arctic marine seafood, is an important consid-
eration in evaluating tbe risk posed by the contamination. In all
likelihood, the Inuit might very well represent the maximum ex-
posed individuals,

1 can see, while EPA does have some data about the behav-
ior of radionuclides released generally inte 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 fo assess the risks from Arctic pollution. Much more
information needs to be gathered in order to fully gauge the risk

osed to human beings and the environment by the activities of the
ormer 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 otber
witnesses. S

.More data needs to be gatbered to determine the concentrafions
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 licben-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 bave 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 regresentatives 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 participanta 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-
sulta for radionuclide ana‘i’;sis of sediment and biota samples that
were obtained from this found that tbey were within the range of
expected fallout from past nuclear weapons testing. No other fur-
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ther monitoring was done. This pro%-:nm could be expanded and ex-
tended in the future to include Alaskan sampling stations, -

I taiked g 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, bowever, because of some of the deterioration as
we've beard of some of the nuclear facilities over there, that you
might have some future events that would require us taking some
protective action. As & consequence of that, I think it’s worthwhile
considering various prudent typas of activities that could provide
early warning as well as information associated with any further
future contamination.

With respect fo air contamination, EPA has a network called the
Environmantal 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 contaminga-
tion in the future. We currently have ERAM stations operating in
Juneau and Ancborage, 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 fo 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 gu-ther
activities in developing that particular strategy, such as our activi-
t:ieskalong with NOAA in locking at an environmental monitoring
work group.

In conclusion, EPA is concerned about the releases in the Rns-
sian Arctic Ocean as it was about the releases that may have oec-
carred in U.S. coastal waters in the past and from the Chernobyl
accident. Althougb 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 Pd be glad to respond to any
questions you may have, Mr, Chairman.

Senator MURKOWsKk:. Thank you very much, Dr. Guimond. Let
me ask Dr. O'Dowd the first question. You've just returned from &
vigit fo Russia. And from indications the Russians have for a long
time been studying the Arctic. As you know, Dr. Komisar, and Ray
Vecei, Chairman of the Alaska Airlines, and Marjorie Johnson, the
Chairperson of the Alaska State Chamber of Commerce, and Cbuck
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 &
total of some 25,000 involved in Arctic science in Russia. I wonder
if you could give us an opinion of how good their science is? Some
of their facilities appear to be somewhat antiquated, but neverthe-
less the proof is obviously not in the facilities but the quality of
their science. F'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 thougbts 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 invelved 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—iprobably by at least twice--so that you get very large num-
bers of people doing the kind of scientific activity that we doon a
much reduced diet. One advantage that we find in working with
Russians is that thegado have the capability of collecting extensive
data, because they have tbe 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 brillianceww

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 | was traveling said, “you don’t need
to pay much attention to him, he is the son of academician so and
s0.” 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-
gtitution in the United Statss 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 northero part
of Western Russia, were more work has been done and where the
Norwegians in particular bave been gathering dats 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 fo 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, | am quite familiar with
many of the constituent letters that come in as fo 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 tbeir 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’'Down. Senator, Russian science, af 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,
18 pretty primitive, but the t{ransportation 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 sua]lnport in Russia as agains’c something like
$2500 an hour for equivalent sugl;mrt in the U.8. So, funds will go
a long way, and I think we could do a great deal of study, and
gather a lot of valuable information quickly, using the support
structure that they have available.

Senator MURKOWSKI, Well, obviously their V{)ticizzg s a little dif-
ferent than ours. I recall research ships in Viadivostok 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.8. coast where monitoring did occur. Is it a matter
of money, because clearly I think this moniforing is needed in
areas off the Arctic coast of North America,

Dr. OsTENSO. Yes, Qur program reflected out priorities based on
available resoureces. ‘

Senator MUrRKowsKI. 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.

enator MURKOWSKI. you intend to recommend specifically
sites in the Arctic?

Dr. OSTENSOQ. 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 pt::lgram. 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, tbe fac-
tory processors throw an awful lot over the side. And we're curious
whether KPA has a resigonsibiii’cy in this area and whether they're
meeting that responsibility.

67444 G - 93 ~ 7
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- Admiral GUmMOND. Yes. I understand that there's a concern in

| that area. I'm going to have a defer a little bit. I have asked some
folks in our Region 10 office in our water programs that are dealing
with that what they can do to look infe wbat control we can have
in that. And 1 believe that we are currently trying fo 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 o be,

Senator MURKOWSKL 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 maisno’c be. So,
we'll certainly hold the record open for a couple of weeks,

Admiral GuimonDp. Wili do.

Senator MURKOWSKL 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 GUmMOND. As I said earlier, I think there’s two areas
that you're trying to focus attention on and be prepared for. One

is tryin%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 frying to be protective in having the early
warnings for the future. One is the moniforing 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 dgelposition 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
ou'd like to have something a little earlier than that. So I think
would recommend that you would also have what I wouid 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 -of indication
80 that, if necessary, people could be notified to whatever pro-
tective action might be appropriate.

Senator MURKOWSKI 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 o complete that, so be patient. If you don’t get it in
eight weeks, why it’s fair enough fo call collect.

[Whereupan, at 12:15 o’clock p.m., the Committee was recessed.]

AFTERNOON SESSION

Senator MURKROWSK:. We call the heat-imxl:ﬁ back to order. And
well thank our court reporter again. I wi 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-
inder of the Institute of Marine Sciences of the University of Alas-

a,

I would introduce this panel now, Dr. Aaskar Aarkog, head of the
Ecology Section, Department of Environmental Sciences and Tech-
nology, at Risé 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, %gntiemen, or shall we start with the introductions?

Mr. GarMAN. Hollister’s first,

Senator Murkowsk:. Hollister’s first. All right. Wé're ready for
you. Please proceed.

STATEMENT OF DR. CHARLES HOLLISTER, WOODS HOLE
QCEANQGRAPHIC INSTITUTE

Dr. HoLLiSTER. Thank you, Senater. 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
;his _deiﬁate, and I just want to congratulate the Senator on the
oresight. : _

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 yeats 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 Titaric 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 Seﬁa eld, it’s the
same place, however. And we have noticed that most of the radio-
active material %;)mg 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 bouilia-
baisse here for you very quickly, which we couldn’t explain very
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eagily either. So, we knew somewhere in the Arctic up current
there was a nuclear reactor doing something. So, it was not s hu
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 cur 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 wben it gets to wherever it gets to? And who cares?
These I%ues;i;ions have been of interest to us and to myself for & long
time. My expertise is in the &hysics of sediment transport. Much
of the material coming from these radioactive, these reactore, will
be bound up in the particles, the particles will move with the
watier, so it's important to know which way the water goes, obvi-
ously.

There is a great deal of lmowled%e 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 cegium
and strontium which have a longer pathway, if you will.

We spend = lot of our ﬂ]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 Alasksa or, if not, where is it going. I
don’t think it takes & 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 rigbt now, that
18 the fuel rods or the high level material inside the reactors. How
it's been reporied that there are of the order 19, 12, 15 reactors sit-
ting in various places around Novays Zemlys 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
acean. 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 owm Navy sources know
more sbout 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
Iot 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 & submarine coming
together and going past each other out the other side is not a pret-
tﬁ 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 bif of cesium, out two
or 300 yards away, none of it anywhere near lethal amounts. And
1 suspect that that’s going to be the case for these other reactors
foxié)erhaps a very long time.

eep m 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 ILikely it
would end up dgoing back down eventually out and through the
East Greenland current. But there are experts right pext to me
here who could prove me right or wrong.

So the question really is, okay, what do we do? And 1 would

ink we ought to lock 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
tlosely and periodically with the robots rather than submarines,
which in that depth of the water and that neck of the woods is
prohably overkill. We have instruments that can go down and
meagure 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 }rou realize that the scientific commtmigr ig 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-
eating. And we have geat communication with our collesgues. And
to that extent, I've been asked to lead a U.S. delegation of sci-
entists, of people who are expert at rohots, and reactor shielding
experts, to go over to 8{. Petersburg next month and start talking
to the people who build the Russian nuclear suhmarines about the
possibility of, with robots, monitoring the MIKE class Kosmolets
submarine that went down off Norway, and set t?é) some sort of &
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.

ank you, Senator. That concludes my oral testimony.

Senator MURKOWSKI. Thank you very much, Dr. Hyollister, for
your presenfation 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. AarxroG. 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
80.
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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 oa Radicactive and Asker Aarkrog, D.Sc.
other Environmental Threats Risp National Laboratory -
to the Arctic resulting from DK-4000 Roskilde

past Soviet activities, Denmark
Alaska-Fairbanks

Aug. 15, 1992

ENVIRONMENTAL RADIOACTIVITY IN

THE ARCTIC

Definition of the Arclic _ -

In the present context the Arctic regions comprises alf areas north of the arctic circle,
The mujor purt of the area is the Arctic Ocean and the intand ice of Greenland, but it
aiso includes the northern parts of the Eyropean, Asian and American continents,

The low temperature and large amplitede photocycle {dark wimiers and nightiess
summers) are the primary factors which influence the arctic ecosystems. Although the
atrnospheric 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 potlutants
and to the high sensitivity of arctic ecosystems becanse the organisms in these systemns
already are under severe stress due 1o the unfavourable kiving conditions, The foodchains
are usually formed by a few species which means they have large natural fluctaations.
They are thus more weakly balanced than we know it from temperate and tropical

ecosystems,

The concern for the Arctic in connection with radioactive contamination came up in the
carly sixties wben multimegatons nuciear weapons were tested at the USSR Novaya
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Zemiya test site. Global fallout from testing of nuclear weapons in the ammosphere 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 [988).

The amount of local faliout from the Novaya Zemlya test site is not reported. It seems
however, that the Arctic Ocean (Fig. 1) contains about 4 times more *'Cs, ®$r and -
Py than we would expect from global fallout (JAEA, 1988). Hence it is tempting 1o
assume 4 conibution from local fallout. However it has abso been suggested that the
Siberian river systems, which in the forties and early ffties were used for disposal of high
tevel racwaste from the LISSR nuclear weapons programme (Cochran et al, 1990) may
be a source of input of radioactivity to the Arctic Ocean. - -

Discharges of especiatly *'Cs from the BNFL reprocessing piant Seilafield in the UK in
the seventies and early eighties contributed significantly to the North Atiantic inventories
(Fig. 2).

‘The Arctic regions have been contaminated locally from various sources eg. with 1 TBq
Py at Thule (Aarkrog 1984b} from the B-52 crash in 1968, with shorthived fission
products (e.g. ¥2r) in northern Canada from the loss of the Soviet Cosmos 954 satellize
in 1978 {Tracy et al, 1984} and with ™1 from loss of puclear submarines eg. 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
intersst,

Zolotkov (1992) has recently reported that radwaste throughout the years has been
dumped along the cast coast of Novaya Zewmlya. The waste bas also included nuclear
shipreactors, some stifl containing their nuclear fuel elements,

Special radionnchides in the Arstic

The long environmentat halflife of radionuclides deposited on moss and licken in Arctic
regions has made it possible t0 reveal the presence of some radionuchides normaily not

2
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sesn globally in environmental samples e.g. *Bi and %Co {Aarkrog et al, 1984a).

Technetium-99 is another example of a radionuclide especially observed in Nordic

regions, in particylar in the marine enviroament, where it is concentrated in brows algaes
{Aatkrog et af 1987a),

In 1961 a group of Scandinavian scientists with Kurt Lidén, Jorma Miettinen and Dietrich
Merten (LAEA) as keypersons initiated the so-calied RIS-symposia {Paskelza, 1990). RIS
stands fer Radioactivity In Scandinavia. These meetings were especially concemed with
the critical pathways of radiocaesium in the Nordic regions, in particuiar with the
foodchain:

lichen - reindesr - man,

Reindeer-breeders thus became a group of special concem in connection with radioactive
fatiout in Nordic regions. Beside of Northern Scandinaviz, reindeers are found in Alaska,
Northern Siberia, Greeniand and fceland.

The high surface to weight ratio of lichen and the long effective haiftife of *Cs in the
licken carpet is the main reason for the high radicecological sensitivity of lichen to
radioactive failout, 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
seasonat variations are seen in the reindeer breeders. The highest levels reported in man
are from Northern Siberia in 1964 where bodyburdens of .13 MBq *Cs were observed.
Similar tevels 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 Notway and Sweden (Gunnerpd et al 198%; Erkson 1990). But aithough the
coutamination at such locations were about an order of magnitude higher than in the
sixties, the problems were not of a circumpolar namre as after the global fallout period.

Johanson et al {1990}, Bakken et al {1990) and other radioecologists observed after the
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Chernoby! accident that mushrooms were an important sonrée of radiocaesium to graéing
rurminants and some game animals. A strong seasonal variation of *¥Cs in roe deer was
e demonstrated in Sweden . This variation was mainly due to consumption of
mushrooms in the awtumn, Thus the availability of mushrooms becomes iportant for the
observed radiceaesium levels in certain game animais and grazing ruminants {e.g. goat
and reindeet). A steady decvease of *'Cs is thus not always observed in such animals.

Herbage - sheep - man is another critical pathway for radionuclides in Arctic regions.
(Hove et al, 1990) The effective halflife of " Cs in this foodchain is quite jong.

Drinking water in the arctic and subarctic is usually derived from surface watet including
melting of snow and ice. Hence we do not see the same efficient removal of radionuclides
from the water as is the case for groundwater derived drinking water. Especially in
Greenland where permafrost is commen the drinking water levels tend 10 be relatively
high, Furthermore the ®Sr concentration seem closer related to the accumutated faliout
than 1o 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 & relatively high Cs content {Carlsson, 1976, Hisnen et al,
1966). It was aiso observed that the excretion of Cs decreased with decreasing
zg:ﬁpemturc {Kolehmainen et ai, 1966). After the Chernobyl accident the combinstion
of high faliout and low conductivity resulted in fish levels in the middle part of Sweden
greater than 1.5 k8q ™Cs kg fish, (Hikanson, 1991}

Fig. 4 shows the current system in the Arctic. Dotted lines represent warm curremts and
full lines are the cold ones. The discharges from nuclear reprocessing in Western Eurnpe
have been used to measure dilution factors and wansport times in this current system
{Aarkrog et al 1987). A waterborne pollutant in the North Sea is found abgut five years

4
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fater in the East Greeniand Current and two-three years later it has reached Thule in
NW-Greeniand. It is amazing that poliutants can travel that far and still be detected,

‘The studies of globat fallout ®Sr and WCs in arctic waters (Aarkrog 1989} have shown
that the effective mean residence time of these radiormclides in the surface water of the
Arctic Qeean 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
iatitudes in the world ocean, This impiies a shorter residence time of poilutants in arctic
surface water than what is seen in temperate and tropical waters,

At Thule in NW Greentand an arctic marine ecosystem has been studied with regard 10
transfer of plitoniurm since the B-52 accident in 1968, {Aarkrog et al 1984b It appears
that the effective halflife of Pu in biota is significantly less than the radiological halflife
of 24000 years, It is further more evident that there is a disciminaton against Pu when
we move 10 higher trophic evels in the foodchain.

Conclusion.and Summary

Although the radioecological sensitivity of food products from Asctic 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 cortamination may be seen in the Arctic as we have observed it
for e.g. reindeer breeders.

Radioczesium is concentrated from lower 10 Kigher wrophic levels, The marine animals

- contain orders of magnitude lower *'Cs levels than terrestrial animals in Nordic regions
and the trasfer of "Cs is onie to two orders of magnitude greater than that of %S o
meat of animals. (Fig. 5)



More information is particular needed on the radicactive 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 Zemiya?

2. What has the runoff of radioactive substances with the Stburian rivers from
nuciear activities in the former USSR been? In panica!ar_ 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 Zemiya?
Will in particular the disposed nuclear ship reactors influence the levels of
marine radioactivity in the Antic?

. &, What is the inventories of *Sr, '’Cs and phitonizm in the Arctic Ocean? Are the
levels higher than expected or have the measurements carried out so far been
100 few for a relinble estimate?

5. Are the Arctic Bassin and the Siberian rivers potential sources of contamination
~ “of important fishing aress in the North Atlantic region and what would then be
. radioecological impact?

‘Thie ecological halflives of ®Sr, ¥'Cs and transuranic elements should be detetmined in
© marine as well as terrestrial ecosystems in the Arctic in order to evaluats the radivéco-
Togical consequances of radipactive contamination in this part of the biosphere.
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NORTH ATLANTIC GLOBAL FALLOUT CONCENTRATIONS
iN 1989
SURFACEWATER CONTAMINATED BY GLOBAL FALLOUT ONLY:

2.8 By “'Csm” 1.8 Bq "S$rm”’ . 10 m8q #*“Pum>

ARCTIC OCEAN SURFACEWATER (GLOBAL FALLOUT ONLY)

4.6 Bq ""Csm™ 3.7 Bq ¥srm™ 12.5 mBg = *Pum™’

BALTIC SEA

14 Bq "Cam” 17 Bq “$rm>

Fig. 1.
{From Aarkrog, 1989)
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INVENTORIES IN THE NORTH ATLANTIC {1989)

!ﬂcs
Global fallout -150FBqg
Heprocessing - 30PBq
Chemobyl - 20PBq
“Sr

Gilobal fallout A100PByg
Raprocessing - 5PBq

R ]

Global fallout . 3PBq

Fig. 2
{from Aarkrog, 1989}
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Komsomaltets submarine

N sibmarine 1989 - NR+NW

1986 - NE+NW

¥ submarine
1968 - NR+NW

C submarine
1983 - NR+-NW

7

Cosmos 1402
1983 . SNAP

G submarine
1868 - NR+NW
. : Y submarine
1986 - NR+NW

{05t Soviet nuclear devices. )
Keys o figure: NR: nuciesr sactor, NW: nuclesr weapos,

Fig. 1
{unpublished IAEA informatien, i391)
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RADIOECOLOGICAL
SENSITIVITY OF
Cs-137 and ™Sr IN GREENLAND ANIMALS

Bqkg'yprkBgm®

Cs-137 Y
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150 5

1500 18

100

N Fig. 5

{from Aarkrog, 1979}
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STATEMENT OF DR. AASKAR AARKROG, CHIEF, ECOLOGY SEC-
TION, DEPARTMENT OF ENVIRONMENTAL SCIENCES AND
TECHNOLOGY, RISO NATIONAL LABORATORY, DENMARK

Dr. AARKROG. The Chernobyl accident. That is the major known
source. But bheside these major known sources there is a number
of possible major sources to radioactive contamination of the Arctic.
And here I will mention, firgt of all, local fallout from the Novaya
Zemlya test sites for nuclear weapons. We don't know how much
that 1s. 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
mgjor rivers running into the Arctic Ocean. That's the Ob River
system, the Yenisey River gystem, and the Lena River system. And

1 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 t¢ Semipalatinsk where they have
had nuclear explosions, and thcre is furthermore through the
Tomsk River a connection to the reprocessing of plutonium produc-

_tion plant at Tomsk. And in case of the Yenigsey 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 radicactive material. 8o this is all sources to the radioactive
contamination of the Arctic Qcean.

If we turn to the Ob River gystem, which I consider the most im-
%ortant, then we have three major contamination events in the

rals 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 Xarachay 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 capaciia; 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-
Iy known but the last one was completely unknown at that time.

d 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 Zemiya we do not have
an exact answer on that, I think it is important to know because
1 think there has been some more local fallout then we have
thought unti} now,

And the second question, what has the runoff of radicactive 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 1 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 eguestion, what are the radioecological impact of
the waste dum at Novaya Zemlya. Will in particular dis-
gosed nuclear ship reactors influence the levels of the marine ra-

ioactivity in the Arctic? I do not consider this so important myself
as the runoff from the rivers.

And the fourth question, what is the inventories of strontium and
cesium and plutonium in the Arctic Ocean? Are the levels higher
than expected to have the measurements carried out so far——

UNIDENTIFIED SPEAKER. Excuse me, we can't hear.

Senator MURKOWSKI. Thank you. I'm sorry, If you can’t hear,
we'll certainlya.

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 Aretic hasin and the Siberian
rivers potential sources of contamination of important ﬁshinglareas
in the north Atlantic region and what would then be the radiologi-
cal impact. Personally I am not sure it would be very high.

you.

Senator MURKOWSK!. Thank you very much, Dr. Aarkrog,

QOur next panelist will he Dr. Robert White, the Institute of Arc-
tic Biology, University of Alaska. And if you have trouhle hearing
in the back, let us know. Please proceed, Dr. White.

[The prepared statement of Dr. White follows]
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PFRESENTATION TO THE SENATE SELECT COMMIFYEE ON INTELLIGENCE
SATURDAY, AUGTST 15, 1992

My name is RODERT GORDON WELITE and 1 s the Acting (futerim) Director of
the Tnstimte of Arctic Biology at the Universky of Alaska Fairbanks. By tminingTama
nastritional-biochemist in the antmal services xnd more recently a nuteitionsl ecologist
working with caribou, rmakoxen and moose. | have bees: wasking with Dy, Daa
HOLLEMAN, who is & radiococlogist, for over 20 yosss on the movesat of mdicactive
cestum in the lichen-catibou-wolf food chain, We have used fhis kuowledge as 8 ool 10
sndy the ecology of carthon and wolves, for development of models of cestam transpert and
to make assessments oo humsn exposare throngh conmmption of caribon. We have assisted
In the trajning of sirntists working o the sffect of Chernobyl to Norwzy, Measurement of
sadio-nuclide Jevels in reindoer and caribon can be used 1o momitor & jarge ling area 20 these
are integrated messores gver time and space. ‘

¥ would Jike to focus ty presentation ou the wrresial, or fand, component of the
econystem with addes] reference o how radio-anciides, and other pollitants, may move from
other soatees such as tivers, steeams, the marine systern snd the stmosphere to the Innd-based
sysiems. -
RADJOACTIVE AND OTHER ENVIRONMENTAL THREATS 1O THE ARCTIC
RESULTING FROM PAST SOVIET ACTIVITIES: | ‘

mm;’ﬂmm&mmmwmwuuwamm
a1 extent of poliutents in the Russian North that could ultinmtsly inpuct Alasks or sictic
systens in genepnl. This would fuvolve coflsbaration with Russisns in mapping specific
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locations of pefiuteats Gocluding radioanciides, heavy metals, soxic bydwooarbons, and
other poenial conmarinants); deteraiining the type ond mgniinde of those present; snd the
conditions yader which they exist 25 2 basls for saesdng thede potsatial i move foto marine,
atmosphenic or teoestrial systers. 'Withous thiy informstion, no well~Bnected reomch snd
mocizoring program in Alesks or the marios envisonment can be sdaguualy designed.
UAR-Ecology '

PATHWAYS

“Toews are four trpoztant pathownys for axovement of mdio-nuclides tm the seomstrist
aywene _

No. 1. The tichen - caribon - m3an oe wolf (bees end scavenges) sysiomm. To s
WWM«W»M%WMMW&M
conguxsd by caribg and veindoer fn winser snd casibon sad reindser are saten by people
2z} other predatozs. At each teophi Jevel concenteation of poltmant in the tisstes inoseses
drmsmasically. Eromna 2o then st pisk becauss they ous food that can be eariched in the
polimant. '

Biclogieal processes such ax this not only congentmte poltatnty, but slso ro-
distriute themn from hgtapom through the mavemos of avizals s diect the pollsmot 1
DN ATSEIS. _

Thus, animniy will be the mafor carder of poifutants between the: madn ecosysterns,
dvectoemtecatdal end marinowmrenrial,

Now 2. Trarsport tn terrestris] systems fium rivers/streans sad the mesine syseey
‘The second rysten concerns the Skely roles of shore-bivds and wmigrmry waterfowl in
wansport of pollmsnts from merine beaches, and tids! basine where they aggropets and fsed
o froen river £ siream estusries, When eggy are Inid and young grow sod mazure, 1 local
£0d mmote sies whess the birds may release pollutnts throngh dofacation and death, oc they
iy be taken by huzmers sod predators. Sea-binds that food &t see on & nmmber of mophic
‘ Whlﬂgmhwmﬁ:qwuﬂymmdimﬂmm}awmﬁw
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droppiogs. Polltss in the droppings may enter the land sysiem throngh seepage and
docompotition, and then as uptakes by planss. Feodlng scivitios of oher antomals move.
pollutants in feces Into other Gompaneats of the Lund-based sypizm. Another rome far the
mmm&tmnmmmmmuﬁummmmm
gl orpredims, mmkmmwmum&m»mww _
symen, ‘ '

‘No.3 Anmsphnicpow Amwcmmmﬁnmwwzkm
wmdwmmmmummmmwmm
local precipitation - ammuwm

Neo. 4 lmmmmm mhumﬂmumw
MWM&WMwMMMuW
mﬁhmﬂwhmhﬁmhm r.mwm
: WMMMWMWMMW ~thug
they rexmaty 2 souree of contwmination for Joog periods of tne, Othuw::ym
mmwmmmamdmwm@ ﬁump!s
mmmbmuuwmm&wmd’w
sontamination foe northem pooplas.

Tn surmmery, bilogical processes infinence PATHWAYS by: |

CONCENTRATING pollutants saccessively in trophic lovels -

mmwmmwmwm&muzm
wmm(mmmwwmmnuwmwm
mmmmmmm :

mmmawmmmmwmmm
sonsce of cash incomo and clothing. Subsistcoce buning wnd fisking s s the very core of
the social systecos of Nasive Aliskans. 'ﬁm,hwmpmwbm
me&mmmmwwwmmm
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STATEMENT OF DR. ROBERT WHITE, INSTITUTE OF ARCTIC
BIOLOGY, UNIVERSITY OF ALASKA

Dr. Write. Thank you for the invitation to talk today, Senator
Murkowski. Pve been working in the area of radioecol with a
close colleague and several other peaple for more than 20 ears,
moniforing 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
talkk 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-
sigted 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 1 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-
sigleﬁ 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
anvironment can adequately be designed. From a University of
Alaska perspective, what I see is that we’re rich in ecologists and
rich in the underatanding 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 intsnsively 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 pe?fale and other predators.
At each trophic level, contamination or poliutants in the tigssues in-
creases very dramatically, something like two to ten-fold, depend-
ing on the pollutant, as you move up the trophic system. Humans
tl:’?ln au:et at rigk because they eat food that can be enriched in the
peilutant,

1 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 therafore 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 rolis of shore birds and migratory water fowl in transport of
pollutants from marine beaches, tidal basing where they aggte%ate
and feed, and from river and stream estuaries where eggs are laid
and young grow fo 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 frequentl
nest on cliffs that accumulate large amounts of bird droppings. Poi-
Intants in the bird droppings may enter the land system through
seepage and decomposition and then theyre 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 orgamisms. 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 sucb 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 turp-
over of the chemical compenent, 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 i3 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 ﬁoﬁutants 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 concentratin Hutants and redistributing
the pollutanis locally and worldwide }l:;(;r 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 harvesteg such as berries, mush-
rooms and green tissues provide essential nutrients including vita.
ming, essential amino acids and essential fatty acids. Therefore,
human social systems in the Arctic are particularly vulnerable to
impact by pollutants,

ere limited in our knowledge of predicting what all of these
impacts are going to be because the elemental kinetics in biological
systems in the ic 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 uirour 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 radivcecology 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-
%né% concerning kinetics related to these pathways have been identi-

We see these kinds of studies im t to us and we see a role
for the University systems and academia in these kinds of studies.
Thank you very much.

Senator MURKOWSKI. Thank you very much, doctor. .

N Dr. Odd Rogne, Interpational Arctic Science Committee, Oslo,
orway.
[The prepared statement of Dr. Rogne follows:]
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15 August, 1992
SO6/52/ORA41 (final revision)

RADIOACTIVE AND OTHER ENVIRONMENTAL THREATS TO THE UNTTED STATES
AND THE ARCTIC RESULTING FROM PAST SOVIET ACTIVITIES.

Summary of a testimony given by 0dd Rogne, the Execulive Secretary of 1ASC,
The Inlernational Arctic Sdence Commiliee, at an open hearing organized by the
Uniled Siales Senate, Select Commitice on Hrleiligence in Fairbanks, Alaska on
15 Auguast, 1992,

Les me first congraraiate the S Senate, Select Committes on Intelligence on taking a serious interess
in the arctic environment, and on calling this very timely hearing. In the invitagon w shis hearing |
was asked to submis new information on the subject, As it is hard to tel what you already know, §
have prepared an introducsion in which I briefly will insroduce sorme major avents that - in my mind -
call for some action. In addition { have prepamd an appendix that is a short summary of information
in various repons and other sources available to me. | am pleased to note that Mr. Gates mendoned
half of my items and only two ot being in my Hst

' 1. New Information « Causes for Congern,

Some 30 nackear dumpings or accidents are noted when reviewing s seriss of reports sad sources,
see details in the Appendix, Verifying this list is impossible tii the Russian fiies are made open,
or documented in other ways. Another aspect is that the list iy growing sach month, and even this
fong list may oaly represeat the tip of the iceberg.

Howsver, thers is sufficiens alleged information that causes a strong concers and calls for
immediate attention,

Letme five you & few exampiles representng different categories of problems:

. 12 sub'mz_:{irxe and 3 icebreaker reactors were dumped in the warers off Novaya Zemiya. Seme
17,000 comainers of Hiquid and solid nuclear woste durmped in the same coastal waters.

" Bilaterat Norwegian-Russian meetings indicate thas this information is close 1o the truth, and is
the task of a bilateral field investigation that started 3 few days ago. Norwegizn authorities have
also indicated that they may contribite o & clean-up action of this nuclear wasts,

v The Mayak Plants: probably the worst conturningted nuclear area in the world, and it draing Into
the Arctic. It is estimated to be " 100 times warse than Chernobiyl”. Majoer accidents have
occurred g Kystym and Karacky with "death clouds” affecting 10,000 and 430,600 people
respectively.

An llastration 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 protecton.
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In addition to being a potcatizl theeat 1o the arctic environment, the real challenge of the Mayak
Plant i3 to organize an enormous ciean up action that calls for a mador international effort. How
10 do that is a political question.

About 80 nuclear submarines of the Northern Fleet should be dispose:f of during this decade, i.e.
about 150 nuclear regotors, and preseatly representing a hurard to the arcric envionmeat. Ricssia
lacks proper nuclear storage and other resources to da it safely.

This problem rep 1s a major challenge both as to costs end safety, and there are fow countries
that can contribute to the solution,

Nuclear testing to start at Novaya Zemiya in October this year.

This decision is depending on US stoppiag their nuclesr wsting, Thave noted that US Senate
recently has vored positvely on this issue, and | really hope that this will be the final outcome.
The fragile arene eavironment has been exposed 1o sufficient radio nuclides already.

Industrial emissions.

Asother type of threat to the arctic savironment is industrial emisstons both within the Arctic and
wansported to the Arctic by air massas or in other ways. Fhis is an ongeing process and alatrding
values of heavy metals, PCB and other pesticides have been measured.

Soms emigsions in the arcde part of Russia:

« 716,804 tons of various texic emissions in the Xola area

- 2.6 million tons at Norilsk

Aithough this contamiration has the worst effects within the segions mentiened sech as growing
industrial deserts, severs heaith damage ec., toxic clouds are drifting 10 most of the Arctic. An
ilustraton sgain: A report claims thet in Norilsk children have te stay indoors 90 days a year
because of this potlution.

I refer you 1o Appendix | fo}f Surther details and other examples.
Monitering Programs.
Ongoing Monitoring.

There is a modest aetwork of sampling stations in the Arctic as to radio nuclides transported by
air, supplemented by airborne programs.

My main concerm is that thers is ne Rguisr monitoniag of the arctic marine cavironment,
although some sampling has occurmd in the Arctic Ocean and adjacent seas but szore on an ad
hoe basis. :

For details see:  Report on Radivactivity in the Arctic Region, prepared by 0. Paakkola, in
The State of the Arctic Environmenit Reporis, Rovaniesai 1991,

67444 O - 93 - 8
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2.2 AMAF - The Arctic Monitoring and Assessment Progamime.

' “This is 3 governmental cooperitive propramime between the arctic nations under the Asctic
Environmental Protection Strasegy {the Finnish Initiative).
Planning has stareed and plans for 8 comprehensive monitoring program for the arctic
environment arc expecied o be ready at the ead of this year.

Most of the activity will comprise & coordination of ongeing monitoring, although thers are gaps
that have to be filied. Moritoring of radio nuctides wil} be included bust derils are not yet known,
An active participagion by the US in AMAP is undoubtediy one important step o be taken.

3. Future Needs.

The first steps to be taken do not require any new basic science initatives, However, experts and
scientsts would have @ be involved in sach actions as for instance:

«  Documentation of information on nuciear waste dumping otc. representing serious threats to the
arctic environment, and assessment of risks.

As mentioned earfier the bilatersd Norwegian-Russian investigations will be miade avaiiabic in the
foa;m of a prefiminary report to the meeting in November this year of the London Commission.
Nolmegian environmental authorites will also share this information bilaterally with interestad
countrics.

e wate monitoring, establishing s network of monitoring stations for the marine environment
is fieeded. No further comments should be needed.

v Avcomaistion of radio nuclides, heavy metals eic, in marine and terrestrial ecosystems;
Some investigations and studies of effects have bees carried out, bus they are far from sufficient
to0 give a compiete picture of &l the Asciic.

+  Another type of initiative that should be meationed is the proposal o NACC {(Norh Atdantic
Coopenadve Countil, 2 joint NATO and earfier Warsaw Pact members” forum) for a stady on safe
scrapping of nucicar submarines and bandling of nuciear waste. The intention is that the stady
shoukd constitite the basis for working out imemational guidelines, which do not exist. A whols-
hearted participation by BSA in this effont would be most valuable.

4. 'The Role of IASC.

JASC - The International Arciic Science Cormuerittes - is 2 non-governmeni scigntific
arganizaon sstublished to encouraps and facilitne intemational consuliation and cooperation in
arctic research. The streagth of JASC is that it embraces alt fields of arete scivnce, covers alf the
Arctic apd promores 4 cireumarctic approsch. All arctic countries arc members as well as 5ix
othier counaries having a major research activity in the Arctic. IASC is weil suited 1o take
imendiscipiinary science initiazives,
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EASC has several programs underway of imiportance to the arctic environment, one of which is
the Internasionat Arctic (lobat Change Programme.

As for the alleged nuclear threat to the arciic enviroament, there seems 16 be 2 noed for 8 clasi-
fieation as 1o what wil be done bilawerlly, what witl be covered by special progoams such as
AMAYP and other specinlized organizations (JOC, SCOR).

The FASC Executive will discuss this question in early November and monitor the development
1ilt then. If there is a need for an inwrnationa science based initiative that best can be met by
1ASC, we are most willing to do 50,

Conveying of Regrels,

T have been nsked by two other persens being invited to this hearing to convey their regreis for
being vnabie 1o atend: )

Academician Igor 5. Gramberg of SUL Peiersburg, Russia said that he stmngly supporied your
effort, and that he would offer one of his institete’s ships for an eavironmental Sruise (o the high
Arctic. An invitation for internationa] partcipation will be distributed throngh TASC.

Mz, Lars-Otto Rejersen, the Execotive Secretary of AMAP, mengoned that US interest both in
radio nuclides and other poliutants that can serivasly harm the arctic environment i5 most
welcomed.
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Radivoctive Pollution of the Barents and Kara Seas.

The inforsnation comained in this tist ks ot besn verified by me. Itis a simple Ust of information
collected without any effort 1 sort of organize it in any way. If a repon o osher source includes
information that can add 1o the miability. @ shost mmark is added,

The intention is not o give a full gverview or scrutinize the subject as sach. It is made for sy own,
u5e al 2 public hearing, However, it is beyond doubt in my mind that some of these wasies and

poteiitial accidents represent a dinger to the health of the people Hiving close to the: sites and 1o the
envirossment both close o the sites and where a major radionuctids poifelion can be tANSPONEd by sea
_curments and oiherwise, As such it is an environmenzal probism of concem [o several artic states.

Russizn environmesta! authoriges seem to have taken this problem serdously, and of course it is an
environmental theeat primardly of contem o Russian people and enviroaments. However, the
magnizade of g probiess and respurces needed o solve i call for bitateral and infernattonat
cooperation both iz science, technology, mondtoring and financial support, -

A map pullished in 199} by Norsk Polarinstitest in cooperation with a Russian and a Polish
instimte, ‘The nuclear problam is put iz a broader context on this map, which gives only general
informatian, Russian scientists had rather detailed infermation in 1990 and wers strongly
concemed, but verifying it to a degree necessary for a responsible research institute was impossibie
2 that time, The poblished #nd non-published information way handed over to B environmentad
authorithes i Morway znd has led to Norweglan- Russian cooperation ( see befow ).

Eavi E NN | organizations becarme sngaged i this field and have produced a
iot of infermation, often in cooperation with Russian envirorementalists and with specific
information From Russize officials in addition.

Norwegian environmental suthorities brought up this question bilaterally with Russian authodlies
based on information from 1) aud other sourtes, and thay agreed 1o stant joint investigations in
connection with the assertions conceming ¢umping, of in other words : both Norweyian and
Russian authorities had sufficient information 1o be really concemed. I was alsg agreed that
Norway should prepare a proposat for a joint programme of investigations.

AR expert grivup was tasked {0 make 45 proposal. Thelr report contains a summary of available
information 199 } and 2 proposal for & jeint programme . The activities suggested wer

»  Mentings an visits in erder to obuin informaiion and faets shout By handiing, storage and
discharge/ durmping of radioactive materizl in northem areas,

« Mapging of divactive pallution by means of Beld work in nonthern marine areas, it onder o
deinmming whether some of this poliution originates from dumped nucieat wastes.
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» Possible iocalization of dumped nuciear wastes, and invesligations (o determine if ieakage is
Lzking place from the dumped material (o the maring envimament.

s Undertaking an impact analysis 1o detgrmine the effects on human beings and the eavironment of
pottstion from different scurces.

* Informing the public about the resulis of the investigations.

The repon gives funher details and can be useful studying.
The programnote will be carrded out it 1992 and 1993,

Later supons from hilateral mectingy give details on fieid investigations, methods (0 be used eic.
Field work to start 14 August 992

3. Assensd Infommation on Nuciear Wastes,

Please note that somse of the Bsed information svertaps: This is due o the Tact that the list is based on
various repons and sources,

* 12 submarnine nuclear reactons and three icebresker teactons Bave besn duraped in the waters off

Novaya Zemlya
o -One whote submarine - e K- 27 - powered by a liquid-metal cooled mactor, wis dumped in the
Stepavoy Gulf afier an accident it May 1968, 1ts two fueled nucl were dumped in the

same location off the southern istand in 1982,

» Eight reactors, three of witich stitl costain their nuclear fuel, were dumped with sections of four
accident-d ¢ puciear submarines in waters just off the K27, The submarine sections from the
K- 15, K-3 Leninski K £, K- 19 Hiroshima, and one unkpowe « wers reponedly dumped
during the years 1946463,

s ‘Fheee damaged reaciors from the icebreaker “Lenin™ are dumped at sea close to Novaya Zemiya,

*  Over 17,000 containers of Huuid and solid nubioactive waste were dumped.

» Novaya Zemiva { Fussian Arclic island } is now the andy nuckesr test site in Russis, snd has
proven 1o be one of the largest spelear dumping grounds { Alexander Yemelanenkov, Russian
chaliznan of the anti- testing association "Towarls Novays Zemiya®, snd also by Andre: Zolotkov,
a nuclear engineer aboard the “Tmandra™, a nuclear sefusting ship for icebreakers in Mummtangk}.

s Nogvays Zemiva Trench | 1450 containers, Barge with 2 damaged reactor { activity: 170.000 Ci }
Barge with liquid rdicactive wasies.

s Neypokoyev Gulf { Novays Zemiya ) Solid radioactive wastes ( activity : 3400 G ).

» -Sivolky Guif { Novaya Zemiya } | 4750 containery. The barge “Bawman™. The ceniral sestion of the

W - icebreaker "Lenin™ and screen assembly and three damaged reactons,

+ Oga Gutf ( Novaya Zemiya } ; B30 conainers,

» Swepovov Gulf{ Novaya Zemiya ) - 1850 containers and a damaged nuciear submarine with two
fuled nuciear reactons. The submarine is mponedly the K-27 which had a lquid metal accident on
24 May 1968, tw reactors wese dumped in 1982,

= Abtostmoy Gulf { Novaya Zemlya } : $56 containers. Sections of four accident-camaged nuclear
submarines with a total of ¢ight reactors, tiree of whick stifl conanin meciear fuel, Seclions of
submarines K-11, K- §% Hiroshima, K-3 Lenlnski Komsomod, and another unknown, that were
dumiped in 1964-65, The K. 1% had a severe accident in the Nonth Atantic in 1961,

*  Blagopotuchiye Guif { Novaya Zemlya ) 1 650 contaiters,
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Techenniys Gulf { Novaya Zemlya } 1 Accldent-damaged nuclea: seactor without their auclear fael
¢ Activity: 1.850 Ci ). Open sea { two different sites } : 400 and 250 containess respectively.
Unnamed location on southern end of Novaya Zemlya : pre it ipcation of regional radicactive
waste storage. .
Sites of Nuclear Explosions on Novaya Zemlys ©

- Sykhoy Nos Cape 1 The area where the biggest aunosphcrie nutlear explosions ook place.

- Matochin Char : This is whens the last tast took place.

- Black lalet : Area of the first undarwater, above water, and under seabed nuclesr tests on
Novaya Zamlyza. Ares where the vessel "Kit™ was located and presumaed focation of the
sunkes submarine "Komsomoleis™

- South-west secioe of Novaya Zemiya: Thep d area for the develop of a long-
range program of nucleartesting.  { Se¢ : muap of Novays Zemlya by Greenpeace )

Dumping of lowgrade liguid meclesr wiaste continues in the Barents Sea { July 1992 ). Less
dangersus, but should have been dumped in deaper watess { 3506 i }
Dumping of solid wastes continued titt 1990, In that year 219 cubic metres solid nuclear wastes
were dum ped, and 6000 cubic mewes Bouid wastes { V. Perovsky, Director of the Inslimlc of
Energy Technology, St Petersborg ) :
Russia needs storing fascilittes for 75.000 cubic metres of nuclear wastes, including many of the
270 reaciers on board puclesr vessels ( Perovsky)
Every yoar 1100 cubic memes of solid nuclear waste is being produced in the Kola ares, and abaut
6,506 cubde metres of liquid wastes, Ondy 5-6 % is high grade. The nuciear plast Poljzsey Zori is
the biggest producer of wastes, foliowed by the navel yvards in Poljamy and Severodvingk
(Peroveky -
Producers of nuciear wasies on the Kols Peninsula ( Perovsky 3
"+ 4 pperative reactors in power planty

+ 7 puctear icebreakers

+ 5 fuctenr support vessels

« “Lenin®, the first nucearjcebreaker, no Jonger operative.znd the feactors amy $till on board
representing medium active nuclear waste
- ') nuclear submasines., of which 3G are modem
+ 2 nuclear cruisess
.~ Large quantities of accurnulated nuclear wastes are stored on board vessels harboused in

Mumansk. There is an peamanent storage for nuclear wastes, ) )

Nuclesr submarine “Komsomoiels” caught fire andt sank April 7, 1989, 193 kilomaters southwest
of Bear Island { Norseegitn Asctic }, 42 of its 69 crewmnen were killed in the accident.
Measurements in 1991 showed harely measureable traces of radicactive cesivm from its rw:wm
- Morweglans will take regular sampies in the ares
The Soviet Union durped radioactive waste in the Kara Sea during summer 1995 ( A,
Mikhaifov, lop nuclear safery official, Murmansk }
Russia must scrap 19 nuclear submarines by 996, hut lack resources to do it { Vtoc Admiral
O.Yewmiayev, commandgs of the Nonthermn Fleet
About 50 nuclear submarines should be decommissioned between now and the end of thc decade
{ Rugsizo manager of the submarine building yard st Sverodvinsk, the largest in the woridy
US Navy operates 120 niselear submarines and 15 nuclear surface ships
(3% Navy - the Northem Fleet: continues dumping of liquid auciear waste a1 sea { June 1992} The
vessel "Amor” is being used ¢ A. Kiss, Chai of the M k Envimmmental Commines}
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Some 30 subimanines are swaiting disposal. and arother 80 nuciear submarines are Hikely 1o be
retired in the neat few years, meaning some 306 submnzzing suclear reaciors will have (o be
disposed of { Greespeace )
CES admirals seeks S support to destroy 79 puclear submarises. Most of the submanines am
anchored at saa - 3 situation that could fead o corvesion and pipe breaks in the system that cool the
ships'nuctear reactoss { Admiral Mahosin, in WSJ 327/82)
Since 1957 about 120 atomic bombs are detonated on Noviaya Zemiya., 86 bombs inthe
aunosphere, 3 under water in the Barests S¢a. § In the air over the Barenis Ses and the rest
underground on Novaya Zembya Detonations of nuclear bombs will be resumed in October 1992
i LIS A continues their nuclear testing iss the Nevada Desent. Novaya Zestilya is now the only
suchear testing ground In CIS after the closure of Semlpalatinsk, which was closed due to smms
protests from incal rsidents ( Bellona information )
£iSSR has detonated |15 "civilian® neclear bombs in connection with geotogicat activities, In 1972
and in 1984 two bombs were detonsted in a mine in Kola io increase the produciton of om
{Beliona}
LISSR exploded approximately 130 “peasefsl” suclear detonations 1o build dams, mines, sad
underground storage of txic wastes ( AL Yablokov, Envirsnmental Advisor 1o Yeitsin)
Nuctear bombs have been used 1o destroy toxic wastas on Novaya Zemiya.and is 5ow being
advertsed by 5 Russian company as an efficient way of disposing of extremely ioxic wastes
{ Belloma )
The powet plant 2t Poljamy Zory with its 4 reactors is one of the most dmgemns Plants inthe
world. During 1987-91 they had 8 minor aceidens and one of them feaked an unknows guantity of
nuciery potiution { Beliona)
Nuclear wastes from hospiials and incdustry 15 being stored at the Ura lake wrapped in plastic end
put inMo concrete containers of bad quality (Beliona f enviromentalist Lana Vasitjeva, Munmansk)
M k Shipping Company have 6 suclear icebreakers and one container ship hased in
Mizmmansk, Nuclear wastes are being stored on 5 vessels for §-3 years befom the wastes o sent 1o
‘Fsielabinsk in Siberta. Security routines are severely critickeed, { Befiona }
‘The Mayak plants are the miitary and industial suclear works in Siberis some 52 miles norh of
“Tsielizhinsk, and the nucleus of Soviet nuclear produstion since 1948, ™ Mayak represenis 3
probies 100 times that of the Tsigmobyl ¥ { A, Penysgin, chainman of the committe for tuciear
" geotogy of the Supreme Sovist ) . Nuclear wastes were dumped into the thver Techa which is
mnniag nonh and ﬁows into arctic watzrs. In Meiymo, a smali town down the river, the

P WAS Not i A and used the containated watsr i the whole iown was evateated in
2958 Then the small take Karachay was used for demping of neuciesr wastes. This lake is the
most conaminsted place on eanh, one hour at the shores of it represents a deadly dose of nuciear
radiation. Two major sccidents in the area : that of Kysthym in 1957 releasing nuclear material of
2.} mill curie and forming 2 mdioaksve cloud drifting some 300 kan & the nontheast, About
10500 people were evacuatad { e faw and 1o lae ), all vegesation killed within an area of 3
square kilometers, compared to Tsjemobyl more than 100 times of cecium $37 and 500 times more
of st 90 were released. The other accident occursd in $967 as & radioactive dust drift from
the take Karachy, area affected similisr 1o that of Kysthym and about 430 000 people wer
affected. About § mill curie were released ( Beliona)
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4. informat indusioial emisst

Emissions from other Industrial activities may represent a higger threat 1o e arctic environment as 3
whole than that listed under nuctear wastes, although the Iatter is 2 matter of serioys concem,
information on industral envssions forn the former Soviet Aretic is stith not very spesific,but the
following may represent a start ad is sufficient for 2 serfous concem

*  Annually 716000 tons of toxic emissions are released into the aiz on the Kola Pesdnssta laading
o defo (i ding by one kil sach year. Vegetatdon in neighbouring states are
atready af{eczed .wi wilf be increasingly so.

* Emissions by arez { ai} on the Kola peninsida only ¥
- Nikel : 280,004 tons of SC2, nickel, heavy metals and dustJiguid wastes into alake that is,
leaking i arctic waters,

+ Apatity/iirovsk: 62,000 tons of S0O2, wastes stored on fand

- Mummansk | 65.000 tong of 302 and dust, several leakages 10 the sea

- Monchegorsk | 240.000 ons of 302, heavy metais discharged ime 5 lake'

- Olenogorsk : 20.000 tons of 502, 11 mill, tons of waste 1o be dispossd of every year
- Koveor ;: 16.000 ons of SOt mill, rons of other wastes

- Kandataksjn o 26,000 tors of 502, obsolete technology

* Noriisk, east {0 the river Jenisef in Siberia is 4 major mining and industrisl city and 2 heavy
polluterof the Arctic:

- 24 mill tons of SO2 refeased every year and the 1oxie clouds ae drifting to most of the Arctic
- About 250.000 tons of metals sre released cvery year
- 90 days 5 year the alv is 50 tuxic that the children has 1o be kept indoors, severs health damages

are reponed
- grees and vegetaion killed by 307 and hegvy wmetal inan area that is ing
annyaly { mostly from Beilons information 3

5. The. Anctic Environment - Selected References,

n addition io the rather spesific information given above, you may with 10 get an overview of the
arctic eavironment in general. The following publications miay serve that purposs ©

"o TheSte t;f:he Arctic Envimnment Repons
" Rovaniems 1991, 405 p,

This volume presents gix spesific state of the environment mports;

- Acidification in the Arctie Countries

- Heavy Metals

« Lnderwater Noise

- Off Poliution

» Crganachlorines

- Radfioactivity in the Arctic Region

This is probubly the mast authotitative ang compmhensive oveeview of the state of the arctic
mvimnem

* . Aawomwski, Zhigndew
Pollution of the Norwegian Arctic - A Revlew
Osio 1989,91p,
Although some atiention i ghven to the Norwegian A:c!ic. the aﬂzhor repons on aff the Arctic,
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S’!"A’I‘EMEN’I‘ 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
i‘irst congratulate the U.S. Senate Select Committee on Intel-
igence.

Senator MURKOWSKI. I think you better speak a little closer into
the microphone.

Dr. RogNg, 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 suhmit new
information on the subject. As it is hard to tell what you already
knew, I have prepared an introduction and I bave prepared an ap-
pendzx And in the appendix you will find a summary of all infor-
mation I have bad from varieus reports and sources. And after
hearing this hearmg this morning, I'm also pleased fo note that
Mrth(}ates mentioned half of my attempts and only two not heing
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’ye reviewed a series of reports and sources. Veri-
fying this is impossible till we get the Russian files opened. And
1 think tbat is extremely important. From the Norwegian side, we
have done what we possihly can do, but a mouse cannot scare an
elephant. So we had to go on field {rips to find out reality.

However, the matenal we have at hand is sufficient alleged in-
formation that causes a strong concern and calls for 1mme&1ate at-
tention.

Let me give you a few examples representing different categories
of problems. You bave mentioned earlier that 12 suhmarines and
three icebreaker reactors which were dumped in the waters off
Novaya Zemlya, Aiso some 17,080 containers of liguid and solid nu-
clear waste dumped in the same coastal waters.

Bilateral Rusgsian-Norwegian meetings indicate that this infor-
mation is ciose to the truth, and is new the tssk of hilateral field
investigation ‘and bilateral coaperatwn, and you have alse heard
mention shortly that there's a cruise started two days ago. I would
not bé 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. Bow-
ever, as reported just a few minutes ago, some major accidents
have occurred at K htym and at Karachev with death clouds af-
fecting 10,000 peopfs and 430,000 %eafi_ple respectively. An illustra-
tion of a situation at the Lake at achev is that you can be at
the shore for about one bour 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 fo do it is a political question in
the scientific world. So, it’s your turn, not mine. .
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Let me take ancther 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 selution.

The next item, which might be a good one, but worse at the start,
nuclear testing te start at Novaga Zemlya in Qctober this year.
Thig decision 1s depending on U.S, stOpping their nuclear testing,
And I've noted that the U.S. Senate recently has voted positively
on thig 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 hei.ng fransported
to the Arctic. And in some places there have come orwartf some
alarming levels of heavy metals, PCB and other pesticides.

H 1 should give just some figures for emissions in the Arctic
of Russia, there is in the Kola area about 716,000 fons 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, aiso about monitoring programs,
As to ongoing monitoring ,.us. ™8, there is a model network of
sampling stations in the Arctic as to radionuclides tranSﬁorted by
air, and of course supplemented by airborne programs. My major
concern, however, is marine envircame%erﬁ is n{:ﬁ rtt;] ug
monitoring program going on on & circum- ic basis, o
some sampi?nga have occurred in the Arctic Ocean and adjacent
seas on more or less an ad hoc basis.

You will alse have in the written statement a reference to a re-
view of this question, given in The State of the Arctic Environment
R&mts, Paris and Rovamiemi. .

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 J)articipation. You should be a lead
country, not a slightly interested country.

I also was asked about future needs. And of course, this guestion
had been answered by seversal at the table already. Documentation
of information; we'll not go into that except for mentioning these
bilateral Norwegian-Russia field invest;zﬁatmns. I've bad a possibil-
ity to read all the reports and seen the planping documents.
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And I think others could benefit from what already bave.been done
and also share other experiences. The results from-the Norwegian-
Russian investigations will be made availablé in the preliminary
report to the meeting in Noveraber 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 adeguate monitoring, talk-

ing about AMAP, and no further comment is needed.
-~ As to accumulation of radionuclides in beavy 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 compilete pic-
ture of all the Arctic. '

{ would, however, like to mention quite another of initiative.
You should know that there is a proposzal to NACC, the North At-
lantic Cooperative Council, & 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 wholchearted participation by U.S.A. in this effort
would be most valuable. And I'll refer you back to what was said
about Russian submarinesneed to be serapped. :

I should also add a few words about the role of IASC, the organi- -
zation | presently represent. The International Arctic Science Com-
mittee is a non-govérnmental scientific organization established to
encourage and.facilitate international consultation and cooperation
in the Arctic. The strength of IASC is that it embraces all fields
of Arctic science, covers all the Arctic and promotes a circum-Arctic
approach. All Arctic countries are members as well as six other
countries having a major research activity in the Arctic. IASC will
‘be well suited to take interdisciplinary scientific initiatives. IASC
has several programs underway of importance to the Arctic envi-
ronment, one of which is the International Arctic Global Change
Program.

As for alleged nuclear threat to the Arctic environment, there
seems to be a need for a clarification as to what will be done bilat-
erally, what will be covered by special programs such as AMAP,
and other specialized organizations like JOC 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 regrefs. Academician Igor
8. Gramberg of St. Petersburg, Russia told me that he strongly
supported your effort, and he would offer one of this institute’s
ships for an environmental cruise to the high Arctic. An invitation
for international participation will be distributed through IASC.

Also, the Executive Secre of AMAYP sends his best regards,
and mentioned that a strong U.8. interest both in radionuclides
and other poliutants that can seriously harm the Arctic environ-
mental are very welcome, Thank you.

Senator MURKOWSKI. Thank you very much, Dr. Rogne.
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Our next member of the panei is Dr. Glenn Shaw, the Geo-
physical Institute of the University of Alaska. Please, Dr. Shaw,

P .
{The prepared statment of Dr. Shaw follows:)
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‘Transport of Radloactive Material to Alasks

Testimony to 4. 5. Senate Select Commines on Inteliigence

ARSTRACT

* “Phere is clesr evidence that in winter the Asctic fills up with air poliution fom indusmialized areas
mwn&ngmnmi&cmuwkdmnﬁmwhwhmbmmum
mﬁﬁqduwwﬁmumm:WWmu ievels in thix
tary, particularly since the mid 1950°s. Since Eurasian induatrial atnts contribate the
mmdmmm»;mmmwmymmmmm
Mﬂmﬂmmwﬁ'wwmw
mmmmmnmmwmm
P mmﬁa aroand the circumpolar nosth is vital. First priority needs to be

) to health concerns of peopke living In the Asciic Basin,

INTRODUCTION

hmmxmmnmmmumum: pmi.laaaewmu

whele of the arctic atmosphere, an ofueuuﬁmdam

massively mmummumum  buikds op

Becasse of the Inck of an outiet. This is & potentially mmm
 relessed into the air.

In jven the high probability of releuses of radicisotopes into the simosphere from the
&mﬁm&m»w»m warning network of siations scross the
Arctic, Such & network would provide wiing for cpi of i
course, would have: to be & interational project, isvolving nations of the circampolar region.

SoMEK COMMENTS ABOUT ARCTIC HAZE POLLUTION

Scientists in Canada, the United Stases and Scandinagvia in the la few yesrs have been
Mh%ﬁ&*uﬁmm&ww“w

-of pofiution
relensed or injected into the sretic stmosphere, We know that mazerial released into the arctic
atmosphere st  long Sfe und therefore travels for great distances. isn"t known, is e extent
mmdu mmmmmdhm@m
the mﬂmuhmmmm‘ Arctic, where

remove the material, There is the possibility, therefore, of

H
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mﬁm Since answers to such questions are 8o critical when we speak of possibic
inact i & strategy must de deveioped to invoive exceilent mulﬁdiscipfinuy
scientific research, in sddition to mere monitoring. ‘The probiem must involve the major scientific
apparatus of states.

ACCIDENTAL RELEASES OF RADIOACTIVE MATERIAL FROM THE FORMER SOVIET
UNION

As thiy hearing unfolds, g large and varied number of examples of eccidental contermination of the
arctic environment will be rought to Light. T will use the story of Chemobyt to iHustrate that it is
by no means an academic issue o speak of a sepid and unexpected contantindtion of the Arctic. As
ithappened, the weather panems were snomulous during late April and early May when the plume
spmadmMMchmmniedmmcnmmmc.musmmm&cﬁom
recedving what atherwise might have been & camstrophic event,

%wﬂwiow-mmmmMmpmamwivmmMuﬂuNmotmiam
Ukzaine, lost coolant 1 the reactor’s core in April, 1986, the fsgion continued within the nuclear
Mmmmwzmmmzmn off, heat butlt up rapidly. As d&x;w tare rose, the
remaining water terned 10 sieam and gases which exploded, shattering ¢ ikling, igniting the
mummmmmm.mmummpmmmm@a?ggm
xmmmém%gmmmm‘gm‘ via, the other traveling scross southern Siberia

Stroug storm systems near the Aleutian Istands helped scryb the radioactivity out of the
mwmumngmom modest amounts of debris falling out on western Nomnth Americs,
including Alaskn. Figure 1 shows the rise, then decline of radioactive material messared by the
University of Alaska after the Chernobyl explosion,

1.2
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@
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Figure 1. Time profiles of the Iodine 131 concentrations  Fairbanks.
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A FORTUNATE SITUATION FOR ALASKA DURING THE CHERNOBYL EMERGENCY

Azctic Haze builds ap to maximum strength fn winter, The affocted zone lies mainly within the
boandsries of the meseorological features of the Arctic Front, shown in Figmre 2.

F 2. The Arctic Front boundary is winter. The region within the is strongly polisted in
e winter from industrial sources in Exrasia. front
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Mumvepoumm up throughout the arctic atmosphers ks caused by the fowered rates
ofmwsphmcc h&away.ﬂwmncaunosphcreuhkea ant pond of water,

lence, There are also lowered rates of removal by precipitation and
;@mﬁs.sbmh mhmmmdencMscmcmmptmxﬂmwﬂmmmm
igure 3.

ARCTIC HATE NORMAL MID {ATITUDE
AR POLLUTION
siow drizzie in . farge Input

potfution
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. A

output tap tap opened wide
nanrly closed off

Figure 3. W«mmww»m the Arctic because the “vutput tap” is nearly

Research programs conducted by our mmkyaﬁo&cmmnﬁammﬂ\emmyym

-mmwﬂnm specific poliution sources in the former Sovies Union. For

from the turge copper-nicke! mining and smeiting complex st Noritsk on the
m{mmﬁmmmﬁm)hmm&wgaw.



Figure d. Satellite photo showing plumey from the smelting compter i Norilsk in Siberia,
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Specific for pollutxaes traveling in the Arctic t Alasks have boes identithed and classified
: w most commonly oocuring sranspoet route for sir poilutasts from Ramsia to
are sirvilar 1o thowe shown ia Figare 5.

Figure$. A typical transport roste for polluted alr traveling from Esrasia to Alaria during spring

Since the weather patterns were snomalous in April, 1986, rather small quantities of fallow

.mmmmmanwmmm%‘gﬁmmwwrumﬁm

_m&wmmmmmm‘”&mdmmm Arctic during this dme of year

when Arctic Haze is ot its maximum. ‘We hive boen measwing the Arctic at Poker Flar

Research sear Pairbanks for many years, Note is the figare, showing dats from the

University of *s ressnring sysen, tiat the concentrasion is maximme i Aprit-May.
Pobor Fiuts Dute '

AR WA S S S T W W W S 1 A
4 F % A M I A9 N
L]

Figure 6. The Seasonal variation in pollstion-derived selenium in air sampled near Fairbanks.
v Notioe the maximim concentration occurs ia the spring months. )



239

Even though the stmwspheric transport pathways from the Soviet Union to the Arctic Basin are
commoni mam&mmrwmmw' and earty May, 1986, camied the
material froto the accident awny from the Arctic... indeed, 2 very fortunate circumstance for

RECOMMENDATION FOR FORMING A STEATEGIC PLAN

! should like to compliment the Select Committee for conducting s open forum on this subject.
This bearing is a good first step!

There toust, first of all, be recognition that the understanding, modeling, monitoring and
conversion of toxic muterials passing through the environment is an extraordinarily complex issus,
awgvmmﬁyewmhdmmWMmmjobwbemmwmﬂanmw

Odd Rogne’s testmony todsy spelied out excellent major tasks of science, including
documentation, monitoring, study and tracking of accumulation in marine snd errestrial
ecosystems and modeling of transpont. I urge the adoption of such widewrange thinking into te
planning process. :

Poﬁuﬁmof&nmmma;mmm%mm By its peture it must involve
affected states, especially those circ Agctic. The goveramental cooperative program catled
Arctic Motiitering and Assessment Programme (AMAP, the Finniah Initiative) is a starting place to
@mmwmmemml}SSmWﬂmjm@n

mmmwwm&mmmwwmmmwmaf
adionui md‘gosslh!if.fmmmmmd of heavy metal and organic compounds from
the former Soviet Union, mmm% the circurpolar council insist that qualiry
science and health programs be implesented on this issue.
Above sll, it needs to be recognized that the Arcuc is & very different envirument than most people
are familiar with, Residence times of materials, in marine and terrestrinl scosystems and i the
mm:ymmdmmmmxmmwusym
WMW&MMMNNWWWW
inappwoesiate mrctic conditions, Atmospheric dispersion models, developesi to accompnmodate
air polistion shatemen ks mid latitudes are irvelevimt for the polar conditions,

We need to devalop & stestegic aly dispersion model] treating the seed to sccommodate data entering
in nearly real time it: order to develop cmergency responses to episodic releases of radicactive
mhfWemwmmemﬁwudywmmmmmwﬂaiam
event of o emergency.

maumwmmWMmm&mm”mmm
poetaf poflutants. smwmmug&nﬁ;wmumm ‘The major
infliction pathways invoive northwird-fiowing currents of air flowing over central Earssia.

‘The stagrunt analogy for the arctic atmosphere be borne in mind The sretic pollution §
umm&%mmﬂﬁfeﬂm hgmmmﬁimmﬁpiﬁm *
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in searching swmmmmmmww_mw lems of the
environment, ks the sresent oot, ] arn to the example set by the Natosal Anesplwesic
Research, which is m.mdvmmuumwm

H . ls. F | u . i ) i . } I. u ]- ’
m.wmnwm&hwmmmaymh ing foe 8
mywﬁm%hm&ndh%wﬂmwm an
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STATEMENT OF DR. GLENN SHAW, GEOPHYSICAL INSTTTUTE,
" UNIVERSITY OF ALASKA :

Dr. SuAw. Thank you, Senator Murkowski. It's indeed a pleas-
ure. The last time I was on this stage | was playing as a beginnin
violin player with the youth symphony and this is much easier,
CRI ABRUTE You.

My testimony is primarily directed today at two topics: the first
one i3, 88 everyone might guess, the topic of Arctic haze, which is
the pmtfensity 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 todg. .

ithin the numerous mobile beltways on the planet, even per-
haps including the liquid core of the earth, the ﬂoat;in%)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 generslly
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 ic what our research that was
started 20 years Béio and has been subsequently enhanced by manir
other groups has shown is that the output tap is closed, if you will,
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 gir in freezers is dense and
remains in the freezers, just sloshes arcund, even in Phoenix Agj-
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 2 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 fend 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 anslogy, if you will, where a small amount
of material into such an air mass will build up into rather large
pollution values.

The Arctic aimosphere in %eneral, as far as thez;i;lgoes, the Ant-
arctic polar atmospheres on planets have this gen property that
the output plug is not working. As a result of this, many of the
modeis, much of the knowledge, a great des)] 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.



242

Now if you'd be so kind as to show the next view graph, please.
The next view graph, I'm sorry it doesn’t show a little better. The
yellow glowing region is that region of the Arctic within the mete-
orological feature called the Arctic front. This feature becomes se-
verely polluted during the winter and late spring..And although the
view graph doesn’t show too well, you can see that this system ex-
tends over the Eurasian continent, in the middle of it, and it ex-
tends down over Canada and North America. This meteorological
continent, if you will, is the size of Africa and becomes filled with
rather strong, surprisingly strong, air pollution, air pollution that
rivals that found in many large cities.

Now you can imagine perbaps if even a relatively minor atmos-
pheric injection of radicactive debris were to be released in central
Furasia, for example, for that matter in northeast Canada, that
this entfire 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 f%lev«a'ing arrow. This patbway 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 momtoring efforts at the University of Alaska and
other people’s as well bave 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 dont
parochialize the process and we don't fibulize it. That we don’t
imagine that there’s one country or one agency, one university, one
institute that can handle this problem. I would urge you to start
adopting broad thinking. I think we need leadership from the sci-
entific community, and in thinking how one might establish leader-
ship like that, ’'m wondering if perhaps we might consider imple-
menting something like an overseeing agency of universities sur-
rounding the polar regions. Something in the nature of the Univer-
sity Corporation for Atmospheric Research. Well, you could bave
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 recommendstions of things that shoe’
be done, like attention should be logicaliy given not only to radiv
active isotopes but also fo organic Eeaticides, heavy metals, which
we know ate aﬁ'ecﬁngneven 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 universily. 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. | very
much appreciate the input from the panel. It would be helpful if
a::gr references that you had in your presentations could be submit-
tad. I think there was one on the Thresher accident that we woul
welcome, Any other references would be helpful because we will
compile thg;n in the meo;}d‘.il think the pl_-esen;hatiogh zzy the sci-
entific panel, everyone would agree, is certainly thought provoking
and relates o the tasks ahead. And thank you, gentlemen, for your
professional evaluation, and we look forward io your continued
commitment to address a response with sound science. We wish
yfqutha g:ed day and hope that you can be with us for the balance
of the day.

I would excuse the panel and call our next %anel. Qur health
. panel is next. The first witness will be Dr. Sven Ehbeson, 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 nunciations
here. Dr. John Middaugh, State of Alaska Epidemiologist. Charles
Tedford, Radiation Health Specialist, Department of Health and
Humen Services, State of Alaska. We look forward to your presen-
tations. And again, since we have a substantial number of wit-
nesges 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 watar
and ready to go Fair enough? Dr. Sven Ebheson, Institute of Ma-
rine Science, University of Alaska. Please proceed.
. i’ﬂ;e prepared statemant of Dr. Ebbeson end Dr. Trufakin fol-
ows:



Atnake Sibarin Madical
Regearch Pragram

UNIVERSITY OF ALASKA
Box{730 «Seward, Alsska « 95664
Phime (9071 2245181 TAT 100T) umé:

27 hugust 1992

senator Frank Murkowski
United States Senate
709 Hart Bulléing
Washington, B.¢. 20810

bear Senator Murkowski:

t
You are to be cammsﬁded for opening the Pandora‘®s box of
radlonuciida contamindtion in Russia and its effect on human
heaith there and here,! Once having opened the box, we ail hope
you can do something about the health lssué.

The University of Alagka, through its Rlaska Siberia Medical
Research Frogram, is the loglical organization to research the
extent of contamination of the human pepulation for the following
reagsong:

: . 1
1} We have buen working on the epidemiological aspects in
Siberia for four years.

2) We are currently assassing qenetic'damaga to paople at

rigk of contamination in thae Altai regibn.

3) The Russian Academy of Medical Science and the Ministry
of Heaith wants/to work with the University om this topic
(ape attached te?timony). '

4) ¥We have thé expertise to pursue the necessary work in
fssia and here.

piease 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 atill in Russian. We hope
that you can have it transiated. Coples should be provided to
Cia etc. as some of the detalled information may be new to the
intelligence agencles. .

Funding obtajined by you for this important work would go a iong
way toward establishing the University of Rlaska as a maior
player in ellcumpoiar heaith. We thank you for thinking of the
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health issue andg for allowing us to participate in this pivetal
work.

Bincerely yours,

G

Syen O.E. Ekbesson, Fh.P., P.Sc¢.
Lirector :

ce:  J. Komisar
L. Proenza
L. Behrend
L. MacLachlan
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‘Teetimony
petore the
Sulect Copmittee on Intelligence
tnited Statee Senate
15 Auguet 1992

Dr. &ven ©.E. Ebbeseon, Director, Alaska Siberia Medical Ressarch
program, Univereity of Alaeka

pr. Valery Trufakin, Preeident, Siberlan Branch fRueelan Acadery
of Medical Science Novosibirsk

Title

tcircumpolar health concarne related te radicactive pellutents -
a plan for action® ..

pr. Ebbesson:

Mr. chalrman, thank you for the invitation to testify. I am Dr.
Sven Ebbeeeon, co-director, with Acedemician Valery Trufakin, of
the Alaska Siberis Medical Research Program.

The presence of radicactive pollutante in polar reglons way have
greater impact on quality of life than in temperate arsas, It ie
beligved that the fragile arctic¢ fe less able to bulfer the
effects of blohazards, including radiosctive waetes. The
persistence of unaltered toxic subetances in the environpent
allows opportunity for their incorporation into the food chain
and uitimately into wan, whezre thay hoet the greateet risk to
huzan health., The assessment of that risk ehould be given the
" highest priority.

fhe polar region is small in area compared with the temperate
zone, and less populated, but includes many political
sovareigntiee. Rffective strategiee to cope with hazardous waste
discharge and human health survelllance requires couperation of
21l countries sharing the ragion.

Concerns about alleged extensive pollution of radioactive
subetancas in Siberia hae led Dr. Trufakin and me to look inte
the matter as it relates to human health. We bave obtained sone
prelisinary information through a number of ecurces, eepecially
the Minister of Health in Yakutia, Dr. Boris Yigorov. Within
Siberia there are numercue regions with laevele of radiation
dangerous to wman and within these reglone increases in certain
cancere and malformstion of newborn have been observed during the
last twenty years. For example in one contaminated region deathe
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from cancer in children have increased eighteen times in the last
twanty years. o

As an exasmple of the new available data, it is known that certain
rivers such as the Enisiy River contain such radioactive
pollutants as pliutonjum, titanium and cesium~13% below a vertsin
reactor, and that fish in this river contain such radionuclides
ag phosphorus~32, zinc 6%, cesium-137 and, clomeat to the plant,
godium~24. Such contaminated fish have bean found along the
entire 3000 mile length of the river. Contaminated fish are
consumed by the local population,

Ag to such pollution entering the food ¢hain in the Arctic oOcean
and the Bering Sea, we have no data, nor are we in a position te
predict such pollution at this time. We have obtained some
specific data about location and guantities of some radicactive
sources in a few regions of Siberia and data on the apparent
correlation with increased heaith problems. Those detalls are
part of this report to the committes. We must streas 1) that we
cannot say 1f we are dealing with cauae and effect and 2} that
the data must be regarded as prelimimary findings oniy.

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 risx.

The University of Alaska already directs an active health
regsearch program in cooperation with the Rusaian Academy of
Medical Science. A successful relationship has heen enjoyed by
the Alaska-Siberian Medical Research Program (ASMRP: since 1988,
when it was initiated by Drs. Donald ¢’CDowd and Ted Mala. The
rator foui of the program have been investigation of lifestyle
and putritional factors and their impact on diabetes and heart
disease of native populations, seasonal depression, alcoholise
and cold adaptation. ZEpidemiological and cancer studies are alse
zgﬂerﬁay. The current prograe enlists expertise fron elsewhere
the U.5.4. .

In view of the success of the ASMRP, the University of Alaska and
the Russian Academy of Madical Science, as partmera, are in a
unigue position to direct further human health investigatilon in
the region, and in particular, assess the health effsct 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
aiready exist within the ASMRP, but we would hope that other
agencies would also become partners in the task.

Congidaring the similar potential threats of poilutants to both
the Siberian and Alaakan populations, it is clear that a
collaporative program will be most effective and shouid be buiit
on the foundation of the already existing Alaska Siberia Medjcal
Research Program. The program should include 1) dafining the
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potentiai hazards to the human populationa, 2) claritying which
populations ara at risk, 3) tha gansration of epidemiclogical
baaalines uaing common methodologies, 4} the ganaration of
praventive strategies and 5} the davalopmant of long tarm
surveilianca of the human populations.

Both the Acadamy of Madical $cience and the Minjetry of Haalth
hava aaked for our haip in health research ralated to radicactive
pollution, &% they de not hava tha resourcaa to do the subject
justica., We in Alaska ara aager teo help, provided we have tha
necesaary rasources. My countarpart in Siberia is Acadenician
Valery Trufakin, President of tha Siberian branch of the Russian
Acadeny of Madical Science and Vioa President of tha National
Academy. He haa undar his wing aome 3¢ ingtitutea, similar to¢
our NI, spread out from the Urels to the Bering Sea. Ha will
provida a short synopaia of the situation as he sees it. Aftar
that we will gladly answar any gquestions you may have. Thank you
My. Chalrman.
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br. Trufekin:

I thank you for the invitation to visit Alaska and talk at the
hearings. The preliminary materiel on the redietion hazard and
health conditions of pevple in Sibaria is with Professor Sven
Ebbesson, the co-director of the Aleska-Siberia Medical 8cience
Frogram. They are ready for review by members of your committes.

I would like to comment on a few facts in this short
communication. In assessing the redijaticn situation in Siperia,
it should be noted that It fells within acceptable norms.
Heverthrlese, research shows that radiation contamination of ths
etmosphere, water, soil, plents end animals in individuel cases
and at certain times was substential. The reesons for this ara
probehly es follows:

1. Haturel sources of rediation: natural background gamma
radiation due to ocutcropping on the surface of ancient
crystalline rock, outcropping on the surface of radioactive ora,
from radon end matural construction materialm.

2. Global fallout of rediation due to testing on Novaya
Zemlya, et Semipeletinsk, in ¢hine and from thea accident at
Chernobyl. '

3. Redietion contaminetion from technological sources dua
to the utilizetion of jisotopes in medicine, prospecting for
uranium, extraction of tin and gold, and underground peaceful
nuclear nieste (from 1974 through 1987 there were about 12 such
hlasts).

4. Radiation hezerds from technology: eutomatic powsr
plants and light houses powered by isotopes, industry in the
cities of Novosibirsk, Krasnoyersk and Tomsk.

We have conducted enalysim in various regions of Siberia of thae
illness end mortelity statistics on the population., Iliness and
death from cancers, toxicoses, child mortelity and tumor illness
ere important indices of growing ecological contaminetion in the
territory, for exemple:

‘Chukotke, Of the major causes of death, cancer ranks second
{increesed from 10.3% in 1970 to 26.9% in 1888}, Child mortality
end oncologicel jllnesses wers two times higher ameny the native
populetions. Cencer of the respiretory system increased
especially quickly. .

Tomgk, Illness from cencer since 1976 has increased by 2.5
times. Rssearch from space indicated that kigh rates of
occurrence of oncologicel illnesses correspond with arees of
greetest contamination by industry.

Mageden. The emount of air pollution over the last tan
yeers hes grown hy 2.5 times; during the same period illnesses-
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due Lo tumore increased by 42.4%, mortality from cancer by 78%.

Aitai. Over the iast 40 years, ilinessaes due to tumors have
jnereased by 5 times, while oncological ilinessee of the
rospiratory organs increaged by 5¢ times. Mortality dus to
turora incrsased by 7 times, whila death of children increased by
18 times.

therefore, aithouyh anaiysis of the illness and mortality
statietics indicate an wunfavorabie ecological situation, we
sannot conciude that radiation is the leading cauee for the
jncreaeee in tumors. There are other poseible causes: water and
air pollution, changes in diet, epread of viruses or bacteria in
the environment, etc.

Combinsd, pultidiscipiinary reeearch of alil aspects of the
probisem is required, inciuding the effecte of the radiation
situation in Siberia on healith of the popuiation. It would ke
weet of all Lo do the research within the context of the Alaska-
siberian Scientific Medical Program, which already existe.

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 achisvements of science, new
technologies and the gradual restoration of the natural
environment in the north. The unfavorable scological situation
in the north wiil remain for a lony time, it may be irrevereible
and¢ quickiy epread to northern countries, Urgent ecological,
eanitary-hygenic and demographic mapping of the Siberian regiche
is required, including renewed monitoring.

studice need to be initiated of the ranges of fish and animale in
Siberia, along with the utilization of the fish and animale from
ecologically unfavorabie regions in the diets of the populations,
a practice which couild lead to jlinessee. The placement of newly
deveioping industries muet be made with due wonsideration of the
scologleal conditions, inciuding radiation in the soil, water,
and pilants. Of special concern ie the interment of tha waete
from mucliear industry. .

_Work in Russia ie moving in the above directions. However, to
accelerate and expand the work, so that the spread of
ecologically unfaverable conditions doee not continue, the
eftforts and resources of all northern nations need to bse
combined.,
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A REVIEW OF THE PROBLEM OF RADIAYTION RAZARDS TO THE POPULATION IN
THE TERRITORY OF YAKUTSK-CARHA #SR -

It is necessary to cleerly end unsqnivoaall{ state that the
major dosage received by men from techneological sources of
radiatien come frowm medicina. The doeage from a single
fluoroyraphic examination in e year constitutes 2/3 of the annuel
radiation load received by e peresn. The problem on the surface
ie a general aystematioc unavoidable jirradiation of the whole
population over tha last ten years, although it is comparabie to
the normal rediation hazard and tene of previcue ganerations have
lived under low natural background radietion levsls.

1. Ratural radiation sources.

I. I. Natural background gama radiation

Moot of the territory of the republic is characterized by
low {up te 20 uRfh} values of natural background gamma radfiation.
But in certein regions whsra rock strata of ancient crystallina
structure and errupted acidic rock outerep to the surtface,
natural gamma radiation equal to 20-60 uR/h reech valuss of H0-
100 and more WP/h over fairly broad arees, comprising a totsl of
a thoueand square Xilometers of scuthern Yakut, Olenekskiy, Yett'w
Yanskiy region and esstern Yakutie.

" In 1991 a mapping of the natural background radiation on a
ﬁﬂhmscg;g‘ggllgzsooooo ¥as hequn. The work cost 70 thoueand rubles,
the neceésary'can be complsted in 1992 for 20 thousand rubles.

1.2, Outcropping to ths surface of radioactiva ora,

During expleration for wranium ecurcee, more than i%
thousand radiometricelly anamolies wers found, of which more than
10 thousend are on the surface, including several hundrsd
enamolice and eres with intsneities of from 200-500 up to 1500
YR/h. In general, thsse are locaiized phencmenon, but they cover
arsas of kilomaters and extend to tens of kilomaters in tectonic
tones and strata of eedimentary rook. The radiation is
associated not only with uranium end thorium, but can aluso be
sescciated with rare earths, rare metate, apatitss and other
types of mimerale¢. In any case, one must consider net only the
ragdioactivity, but surface cutcroppings of uranjum - eaeily
displiaced and highly toxic. It ie necessary te emphaeize
altheugh we hava availsbla jinformetion on the location and
characterietics of these eitustions, the ecolnylical ramifications
have fiot bean studied {in particuler, fish are absent frowm the
river, animale aveid the reglions, a river in which ths uppsr
waters ;up_tgrcugh uraniuz ore might be ths Oyun-Kyuel®).

1.3, Radon )

Acsording to the aasasement of the ecisntific committes on
the effect of atomic radiation 00N, radon aleny with its daughter
praducts of radicactive decay is reeponsible for about 3/4 of the
annual individual effsctive radiation doeaga, received by the
poepulation from terrestrial radiation scurces. In the republic,
reasurenent of raden concentrations in dvellings has not been
done before,

The results of messursmente done in the Zarachnyy Aldanakiy



252

villege region in 1991 in living and social-sarvice buildings
ravealed valuae excesding ths allowable levals by an ordaer of
magnituds or mors. This is esssntially ths only information in
the region to dats. .

the probles je the result of a lack of counting aguipment
(highly seneitive instruments ars pianned for in 1952 &t a cost
of &-i0 thoueand rublss, 5-4¢ instrumentes are necessary}.

1.4 Building matsrials.

Ths wids ueags by the construction industry in Southern
Yakutsk of granite material has undcubtedly alrsady lead to ths
pressencs in 1iving and industrial building of high radicactivity
lavele. And although in recent ysars many bujlding-materials
businsssss, at least in Central Yakut, conduct radiation
coptamination assmeasments on both the raw materijale and finished
producte, ths problem demands rssolution and the establishmsnt of
spsoialized laboratories in the rspublic.

2. Global radiation fallout.

At the end of the 19508 and the start of ths 196083,
radiosctive anamolies were fixed over ths entire territory of
Yakut by geophysicists during radiomstric prospscting.
Espscially high values, axcseding 1000 uR/h, were found in ths
northarn region along tha coast. This was dus to a wide rsgion
of contamination. In subsegquant years up till} now, -organizationa
in the rspublic have not espacially addrsssed this queetion. And
although the majority of the radioactivity ia from short-lived
radionuclides, ths degree of contamination of the nerthern tundra
by strontium-90 and cemium-137 has not yet besn studied.

3. Contamination of ths tsrritory by radionuclidss of
technological origin.

3.1. Acguisition of radicactivs materials.

At the and of the 13408 and start of tha 19504, the
devslopnent and exploitation of the radioactive elemsnt menccits
and uranium ors occurred in Southern Yakut (Baxil’ysvke} and in
the Momskliy region {Suqunskiiy, Dalfstroya region).

The businasnss wsrs liguidatad. primarily becauss thsy were
unnscessary &nd secondarily becauss the ore was too poor.
Hoverthslsss, in thaese rsgions active disturbance of ths source
ocourred. In Vasiliyevia thers ars now outcrope of radioactivsly
snriched commercianl material. Ths Sugungkiy industrial reglon
was surveyed in 1491, since tha possibility of lsaching of ths
tailings to the foot of ths slopes on ths Ulakhan—Chistay Platue
preganted a hazard to the population.

3.2. Geological commercial working of uranium .

Due to the gso-industrial processing of uranium during the
past 25 yeare in aouthsrm Yakut, the problem of radjoactive
tailings haa arissn, accompanying heavy mining operations. The
organizations whieh did this mining have basn liguidated, their
settlemente wars given over to othar concsrns. And if the
problas of liquidation of radicactive wasts has hean technically
and practically addrassed, ths probles of tailinge reguires &
gericus approach.

3.3 Acguisition of gold and tin.

turing ths extraction of gold and tin from ores, sxtractiong
of materisls enriched in heavy metals, including radiocactivs
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materials, result. ‘fThe slag concentrate can in some cases reach
radioactivities of 2000-3000 uRfh, in extracting gold without
amslgamation, the nommagnetic fraction reaches 7000-1000¢ uwR/h.

In Kulare from the first ysare of sxploitation, the
radioactive rare~gsarth mineral kularite went into the mlag.

3.4, Underground peaceful nuclear explosions.

from 1974 through 1987 twelve nuclear sxplosions were
conductsd: 5 in the Mirninekiy region and one each in the
pulungk, V-Vilyuysk and Kobyaysk regione. Two wers accompanied
by an spulsion of radionuclides: 2 near-surface blaet for
pilding a tailing ressrveir 2-% km from Udachnyy village and an
aceident during a seismic stratigrafic study 3% Xm from Aykhal
village. In both cases recultivation work is necessary, in the
latter case it is ne¢essary te follow the trail of the
radiosctive cloud.

In the remaining blast areas, it is nevessary to conduct
detailed radiometric obeervaticns with the gozl of providing a
control on the radioactive situation ovar time. Monitoring =must
ko organized.

It is necessary to gonduct medical«genstic research on
pepulations in regions of nuelear blasts are conducted.

4. Radicactively dangerous tschnologiss and the acurces of
ionizing radiation, .

As of 0l-0%~1891, there were 1%0 snterprises st 405 gites
using 3083 sources of icniting radiation, including 2503 isotope
gourcen, This presents a broad spectrum of problems for the
goverrment oversight and clean up agencies. Among the wvarious
gources are Gidromet atomi¢ batteries, used to power
metsorological station and 1ight houeee., Thess units have =
charge up to 18000 Ci, sod were sgattared alonyg the coast of the
ocean, in fiver deitas, on islands and they numbar in the many
tens.

In the future we fage the "Malaya energetika® of
Minatomsnerroprorma, with its self regulating unmanned atomic
thermo-elsctric station (NC ATES "Hlena™}. Now, at the
technolegical develiopment stage, gualified indepeodent expsrtise
ig nseded, gince ths very technological tagk is depositsd on the
aseumption that undsr normal operation introduction of
radjoactive products into the cocling water, the ground water and
tha air must conform to ths requirements of NRB 76/87.

8, Introduction of radionuclides with foed products.

Considsring ths scals aod numercus thannels in which producs
enters ths rspublic and ths wide participation of privats
vommercial styusturaes, the problem of controlliing the
radicactivity of food products is Qifficult, The problem can be
s#olved hy dlstributing sinple indicatore of irradiation sand
dogometers among the public,

There are yst an additional seriss of prokhlems, for example, .
the uneanctionsd introduction of contaminated material, which
ralses tha guestion of egquipping the proper government sgencles
{traneport, police, costumes) in ths republic with modern
detection egquipment. .

A Serious problem in the near future involvas the burial of

67444 O ~ 93 - 9
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radioactive waste from industries in the republic, which was
carried out until now in the Khabarovek region, .

Head of the Ingpection of Radiosctive Security,
Yaxutsk Region
Ganortechnadeor REFPR

A. B. Teyganov

PRELIMINARY DATA ON RADIOACTIVE POLLUTION
ROVOSIPIREK KRASNOYARSK

In the Alteyek reglon, due te its geoyrephic iocation in
southweetern Siberie very clocee to China end Razakhkstan,
radicactiva poiiution in the aree is of substantial ooncern. ¥he
following aocuress contribute to the radicsctive poliution of tha
environmant: a eeriee of lerga nuclser exploelone conducted on
the gSamipalatinegk test site end in China, the accidant at the
Chirnobyl atomic power plant, teeting of etomic weapons on Hovaya
Zemiya, products from the burning of orgenic fusis in boilars and
TETe {tharmo-aleotric atations?), releiny of aeh duet and aleo
souren of radioactivity of neturel origin. :

Radicactive contaminetion of the soil en the territory of
Altayek reeults meinly from tha accumulation ovar pany years of
atpogpheric faliout from longwlived strontium-80 end cesjum~137,
threwn inte the etmosphers during the testing of nucisar weaponsg.
In addition, minerel enrichment graduailly introduced directiy
into the eoil ie encther substantial source of radiosctive
contamination. Contaminetion of the surface water resuite from
the runoff of etrontium«$0 frowx atmoepherie falleout onto the
eurfece of the eocll. ) ) :

In the Novaelbirsk region radiometric anaiysuin of
atpospheric-taiiout eamplee (monthly data from the Cantar for
obsiervation of Pollutien of the Natural Enviresnment) has shown
that the denelity of the fallout during 15%0-1991 did not exvaeed
the extablished control velue of (10 BX/m2 of total beta-activa
radiation during e dey and averaged 0.7 Bl/m-2 in the Novasibirsk
region. In sreas whers radiocective contamination i3 continuoualy
racorded, average values Jn the density of fallout are ag
followa: Bolotnoe and Karasuk, 0.8+0.5 Bk/m-i each, Barabinek
1.040.4 Bk/m2, Novosibirsk 1.53#0.7 Bk/m-1 and OQgurisogo 1.440.7
Bkfe-2, The maxinum radicective fallout was the following:
g;tablnsk 6.3 Bk/mw2, Novesibirak 10.9 Bk/r-2, Ogurtaocge 18.%

i

Radioactivity in the atmoapheric laysr next to the ground
reenited from fajileut from tha stratosphera of the productien of
the radicactive decay from materiale produced by nuciear taesting
dong during previous yeare. Moet of the radicactive
contamination ie caused by the presance of such matariale ae
cealum~137 and in a eeries of cagaes, contapination of moil by
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th%yium~232 has been obassrved.

The magnitude of the dosage frow the soll averagas 20-50
uR/h, however, in scme cases maximal dosazas are possible {in the
sanatory-repstricted zone of a tailings ressrvoir at FO
Fhimkontgentrat in Novasibirsk valuseg up to 275 uR/h ocour, due
to the cammercial activity of this businsss).

Yhe avallable officlal data on the contamination of air,
water and soil of the Novaslblrsk reglon do not providse a
complets plsture of the condltion of the snvironment in thiws
reagion (and ite varlious tsrritories); nsvartheless, thay fully
indlcate zones of possible anthropo-technical stress resulting in
posaible health problems in the population.

In the Tomsk arsa substantial lncreases in the radiation
background -}¥#® noted in the mouth of the Chernil'shehiXov
tributary where it flows into the Ob and entering from TomeX area
1: water 100 m from the bhank had 30 uR/h, general background was
30-35 ul/h. oOnse must take into account that at the point of
maasurepsnt the water from the Charnil'shehikov was alrsady
considerably diluted with Ob water. <Considering ths fact, that
water from the Ob and its tributaries is considerably lower {114
uR/h}, one can attribute the above values to eombkination of the
industrial production in Tomsk«? and the background ievels in the
atmosphers and rivers of the surround region. .

In the KraspoyarsX region in 1989-199%1 ressarch was done by
the Krasnoyarskx Scientific Centsr, S0 RAN, to assess the radio-
eeological conditlong in the Enlely River. Asro-gamma-surveys
and complex investlgations were done 1960 km below the sswags
cutflow of the Gornokhimicheskiy plant using a apeclally eguipped
vessel., Over a distancs of 1000 %Xm more than 600 water samples,
pottom grabs, soil, fish and plant samplea were collected. 'The
investigations reveaied all radloactive pollution componsnts,
inciuding plutomium, tritium and alse cesium-137 and phsophorus-
32 f(the nalor dosags-forming radionuclides). PRIE R

It was noted that in the smow where sewage water from the
plant mixes, maximum concentrationsz are attained by Sodium-24,
nagnanese-56, 2.6x10«7 Kiyl and 2.3x20-7 ki/f} respectively, which
pxcBeds the maximum allowable concentratlon (MAC) according to
KRB~T6/82 by 10 and 2 times respectively. In Atamanove Village,
the first inhabited region below the sewage fallout, due to decay
and dilution, the concsntration of the individual nuclides was
below ths MAC, however, the total radioactivity was close to ths
allowable norm.

The concentration of the long-lived radianuclides (cobalt-
60, cealum-137,suroplum-152, 134} in a day of flow at the
Balchugovekiy channel for an averags watsr height was apout 1 Ki.
The total amount of radlonuclides of technlcal origin below
islands where studies were done is about 17 Ki, The dlstribetion
of radlonucilides in profiles of bottom sediments is vary uneven
at various points in the river.

Much sttention was devoted to studles of the radleactive
contamination of fish. Mors than 40 samples werse analyzed from
various species of sendsmic and anadromous filshes. The nmain
nuolides accumulating in the tissuss of fish were phoephorous-32,
Zinc-65, cesium-137 and closest to, the ocutflow sodlum-24, and it
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was noted that contaminated Ffish swim a coneiderable distance
from the outfiow, both upsatrear and downstreem. -~ Techno-genio
radiation wves obeerved in f£figh from the Kraneoyersk region.
Maximum concentrations of phosphorous-32 (5.021i0~7 Kifkg), the
zajor doeagu-generating nuclide, were obeorved in the carcaeeee
of grayling colleoted near Pavievshina viilage, 60 kn balow the
outfall. ‘The analysie showe that in almoet al)l the portions of
the river along the 100¢ km distance there wae a collection of
contaminated fieh and that their use ae food by local inhabitants
resulita in meaeurable doeagee.

. the deneity of the contaminated flood land in terme of total
nucl idee changes ae one gete further from the source fromw 160 to
6.2 uki/m2. According to the date of the Inetituts of Biological
problems of the Morth, bBVO RAMN, on Chukotka the general ghmsa
background of netural radicactivity ie about 15«30 uR/h {which
does not exceed the allowable levele end differs little from that
of nther reglone). . '

To the north of the KransoyarekX region, gamme background ie
25«30 uk/h. In the Magadan region gamma background is 15«30
vR/hi cesium~137 and gtrontium-$0 (eg. products of nuclear
faliout after blaete) do not contribute subetantially to the
formation of background radistion in the north.

the radioactivity of muscle in deer le ¢.1-2.7/10-% curies
per kg, which amount to 0.03 per kg {or 3%} and fe an allowable
amount in these producte.

In Mirnyy (Viiyui fiver beein}, the gamme background doee
not exceed the alliowable lavel.

According to the Leningrad Institute of Radiation Hygiene,
natural background radiation in the north im a 1little higher then
ie generally characteristic of the north. Reindear mose absorbs
radicactive nuolides, therefore the radietion background in deser
and man is a little higher. It is known thet healith conditions
are most affected by radjionuclide compounds, not ganna
kackground.

Socio~demographic etudiee are underway to follow the
connectione batwesn pollution by radionuclides, chamical aganta

_and also phyeical make up of the radiation factors in the Altaysk
region. It was shown that beginning in 1950 {time of the first
nuclear teets} for 40 years, the continucue increeea in the
ecologicel contamination hae created a complicated demographic
situation. :

. puring the period from 1958 to 1998 the population grew from
2346.2 thousand to 2828.3 thoueand individuals. The total
increase wae 432.1 thousand pereons or 18.0%. S$uch an increase
in population over a 40 year period cennot be considered great.

Some indicee of eickneee and death in the population are
also indicee of the growth of environmental contamination in the
region.

In the region from 1950 through 1490 there wae &an
unfavorable tendency in the dynamics of the health indices in the
population with reepect to nmalignancies. The growth in cases e
cloee to linear (first time cases increaeed by 4.6 times). The
post unfavorable changes in the indicee of first-tise illneee
sceurred for malignant tumors of the lungs {increased by wmore
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than %0 times), skin cancar {increaeed by 3.4 timaes}, and
malignant breagt tumore (by 4.5 timas). :

tignant tunors wsre also on the increase in the
digmative tract, However, in recent years they hava stabilized
and even decreaesd.

YHere wan alec an increase in the ogcurrence of blood cancer
{first tinme occurrencee wsre up by 1.3 timee, total caeee up by
2.4 timea}. However, periods of incremes {(1974~1975 and 19839-
1996) and decreane {1979-1980) were noted.

Other forws of cancer were observed only occaelonally or the
seeurrence of firet oasss wvae etable {cancer of the urogenital
organs} or it was decreaaing {uterus cancer) against a background
of incresaing Llinasees.

aunn? the various nosoingical indicee, the moet unfavorabls
jnvolved iron deficlent snemia in children up to¢ 14 years of age
{intreanes of firet occurrence by 4.7 times}, neonatel illnceaea
(up by 2.3 timee), iocluding hemelytic disease (up 2.3 times} and
pirth abnormatitiss {up 1.8 times).. Thsre is also an unfavorable
trend in the frequenciee of toxicoees in the ascond half of
pregnancies.

There hee bean & eubetantisl increase in the mortality
atsatistice in the region from malignancise: in tha vhole
population it fe 6.8 times, in malee 9.1, ‘in females 5.2 tinea,

In the middls of the 1960a the mortality of men from
malieg jee exceedsd that of women, the values of the elevated
wortalitios are eteedily increaeing f1.1 dn 1970, 1.5 in 1990).
The increaee in mortality from oncoleglical illneaees in
characterietic of ali-age groupe of the population. Mortality
jndicee in the working age classee of the population increaesd by
3,8 timas, in the retirsad age clasaea by § timea and in the
children by 18.3 timee.

The leadinyg cauee of death.in the population of the region
with reaspeot to all malignanciea is thoas of organs of the
digestive gystem. The mortality fros the sbove causs grsdually
inorasand from 17.7% in 1950 to 64,.9% in 1990, Mortality of men
from digestive tract malignanciee wae greater than in women. The
pain portion of individuals dying of-digestive tract walignancies
wan in the retired age group.

Malignant cencers of the lungs ie the second highest cause
of death of the population among the cancer patients, and their
portion ie yradually increaeing. Ouring the period from 1950 to
1930, the mortslity index incremeed {from 1.65 to 56.02% or 34
imee) ., The mortality rate in men was higher than in women by
3.3+7.2 times.

There hae been s gradual incrsase in the mortslity of women
due to breast cancer {from 2.4% to 14.2%). The greateet increaee
securred from 1959 to 1870, later the rate decrsased elightly.

Mutignanciee of the eex organe wae an important cauee of
desthe due to cancer in women of the region (up to 25%). During
1980 through 1855 there was a sharp incrsase in portality of
women due to the abovs ilineee (by 3.4 timee). However, in the
taet 20 ysars death of working ags women due %o thie cause
deolined eubstantiaslly {(from 3§.3% to 10.7%). ¥In the last 20
yoars there was a 2.4 fold increaes in death of men due to cancer




258

of the sex organs (from 3.3 to 7.9% of deathe).

Hortallty due t¢ cancer of the blood lncreamed -ln the regicn.
from 1959 through i$%0 {from 4.87% to B.68%). Increasee In
mgrtality of men and wemen from blood cancer was simflar {3.2-1.7
tinen). ’ .

Mortality of the population due to illness of ths endocrine
syetan aleo showed a gradual tendency to increaee with maximum
values in 1981-1985, followed by a decline. Mortality iln women
from this cause wae 1.5-3% times that of men.

Analysis of the epldemiology data (malignancies, thyroid
ilinesses, illnese in new borne} and mortality etatietics {from
malignancies, mortality of youth, stiil birthe and birth
sbpormalitied} indicate the very high probability that
radicactive centanination of the region wae factor. The reeearch
matorfal indicate Lhat the effects on the health of reeidents was
direct and ilndirect {combination of direct influences from
environmental contamination and sffecte through the mother,
directly lmpacted by the radiationj. Although the harmful slgne
are bheiny eliminated from the population (decreaeed birth rate,
age of death}, there are poszible long term affects of radlation
on future generations.

In depths resaarch on the infjiuence of radlation on the
publie health is neceeeary using data on the radiation load
(contamination levels} in the territory and edcial<ihygenis
nathods of cohort analyele, which would permit a more accurate
determination of the degres of influence of radjoactive
contanination of the natural enviromment on the public. health.

In Hovosibirak high levels of cancer are observed in the.
Magslyaninsk, Kochenevsk, FKolyvanek, Chletoozern and Kargatek
regicne, and almso in Novosibirsk clty lteelf {more .than 250 cages
per 100 thoussnd lnhabitanta).

Mortality from lung cancer le highest (above 40.0 per 108
thousand inhavitanta) in Chistoocern, Ubinskx, Bagansk,
Kochenavsk, Yst'-Tarsk, oOrdynsk, Mcehkovesx, Toguchinek,
Kolyvansk, Suzunek, Maslyaninek, Bolothinmk amt 2Zdvinsk regions,
and aleo in Berdek city. Low levsl {less than 3% per 100
thousand)} were noted in Barabinsk, Vengerovek, bovolensk,
Kochovsk, Severn, Tatarek and Chancvek reglons. The Meshkovsk
raglen £111 out in the very bad group for health problems and
etatietics confirmsed the high significance of mortality from
etonach sancer ln the mortality etatistic from cancer. A similar
eftuation fe present in the Holyvansk region. Upon examination .
of the statistice, Tatarsk wae moved from the "high average®
category to the "bad™ category, Uet'rarksk and Bagansk from tha
"low Aavaerage® to Y"Bad® and Sevarn reglon from "good"® to "low
average®, . L ’

. A more aocurate picture of ths relationehlp between
environmental factors and cancer in the population of a region is
produced by a complex analyels of the four indicators (mortality
and illness from all classes of mallgnant pathologiee, and alsec -
nmortality from luny and etomach cancer). En this case,
Chietoozern, Kochenevek, Moehkovak, KolyvaneX and Masiyvaninak
rsglons £111 in the bad category. As the above snalysie ehowed,
in the first twe reglons lung pathologies were primarily
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increasing, the latter two rsgions etomach-intestinal
pathologies. In Maslyaninsk region a varisty of cancere
predoninate.

he earlier analysis indicated, the unfavorable radiation
situation in Hovoeibirsk city and the Moshkovsk region was due to
contamination of the ecil and air due %o radioactivity and
chemical subetances form the ¥himkonteentrat company; this
inciudes the arrangement of unsanctioned dumping of waste by this
and other companies in the city in MoshkoveX and the ¥ovouibirsk
region. The proklem in Masiyaninek region is the largest in the
whole area {260-210 kg per individuai per year and 70-80 Xg per
hector of contamination of agricultural fand by mineral
tertiiizers and polisonous chemicais).

fn the Tomek rsgion there has been an increass in
oncotogical ilinesses related to environmental contamination.
for example, in 1976 iiinesees from malignant tumors was 107.%
per 100 theusand individuals, in 1386 the figure was already
27%.4 por 100 thoueard, a 2.5 fold increase, Regearch was done
vy eaveral agenclee (HYI, Tts S0 RAME and Vis TIASYRa) using
photographs from space of Tomsk city: one of the photographs
showed {are ieft blank on page} in infrared radiation In the
range of 0.5-0.9 micrometers on i9-June-1988, when lald on a map
of Tomsk of analogous scale, showed a correspondence of the dark
aspots with the location of the industries in the cify,

In Magadan the counplex index expressing the amount of
atmospheric contamination varjed from 7.7 in 3880 to 3%9.3 in
1488, eg. an increase of more than two timee, It wae mhown that
the effects of ajr poilution on human health in combination with
axtreme e¢ological fastors fead to the formation of specific
pathological conditions, incresases in prnemoniabronchitis and
aiiergiee (bronchial asthma). This is indicated by the fliness
and death statimtics in Magadan fyom cancer. During the last ten
years, iilnese from cancars of a1l kinde rose by 42.4%,
reepiratory cancer by 65%. Death from all cancers in the Magadan
region roge by 73% in the iast 10 yeare, while dsath from
reepiratory cancer aimost doubled.

There were sharp increases in mortality in residence of the
Magadan region from illness related to radiation contamination.
Puring the ilast ten yeare oncologicai filnesses related to
radiation increased by more than two foid. HNote that mortailty
among Magadan residence from digestive tract cancer decreased
during this perfod by 15%. ) .

Tetal and standardized mortaiity indices in the Hagadan
population from the above causee Incraased, with the sxception of
the rural populaticon {men), where the standardized index
stakbitized at the 187¢ level. In urban men, mortailty in 1986 as
compared to 197¢ rose by 31.6%, but in rural men it decreased by
6% during this peried, which is due to migration from rural
regione, especiaily by men.

In women the mortality from cancer in urban aream increased
by 19.4%; in rural aveas by 23.4%.

In addition to migration factore, changes in the mortality
statistics due to cancer is related to environmental polivtion,
mainly air pollution. %his is indicated by the wortality
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statistic of tha population from cancar of the respiratory system
and other locallzations, which indicate that the riee in
mortality from reepiratory cancer is substantially higher than
from that of other arsae of tha body. .

A certain elgnificance was also played by aging of the
population, especially for rural women of 66 yeare apd older, for
whom increases in the standardized mortality indices in 1986 rose
by 12.5 times with reepect to thoss of 1970, while in rural men
of the same age yroup and the pame perjod, the mortality
desreasad by 3%,

In comparieon with other territories and the Far Eaet in
ganaral, the total coafficient of mortality in the Magadan region
is lower. Therafore, the current trande in mortality of the
. Bagadap populatijon due to malignant tumors is oceurring over a
background of sver increasi levals of environment centamination
{air} and changing demographice (changyes in the migration and age
structure of the population, esapecially rural).

Ccomplex socvlo-ecological reesaroh on the natural and
anthropogenic environmental factors on the health of the Magadan
gopulntian indjicate that anthropogeni¢ and technical factorse

nfluenos the living conditiona and health indicas, in particular
due to air guality. The sffsct of scologival factors ie
connactad with climata factors and also with the guality of the
drinking water. The affecte of thees factors on the health
indicee occur either massively or sporadically ae several
therspeutic and infectious diseases.

The etudy of the total epidemiology in adulte and gubadults
in Magadan indicate the unfavorabla direction of these
phenomenon. &ince the total number of fllnesses increased by 2.2
timee from 1%7% to 1989, the firet occurrence of disseases
increased during that time by more than five fold. BAn eepecially
bad situvation with respect to dieease has developad among
children. The total number of illnesees ilncreased from 197% to
1889 by I times.

Amontg adults and subadulte there were also increasee in the
rates of lllnees from diabetee {by 2 timee)}, cardiovaecular
disesase {by more than 3 times) and others. .

The Far £aet region hae a complex acology, including the
radiation ejtuation and medical-demographic procasees. Moneoon
climatie featurse (the monsoon climate exiete only in Primorye,
in the other regione thare is a hard continental climate or polar
climate) under condition of anthropegenic contamination put great
presoure on the adaptive mechaniems in the native and immigrant
population and therefore, there le freguent illnese. Reepiratery
ilinese amounte to 429.0 per 1004 (translator pote: they may mean
1809 thougand here, poseibly a misprint} reeidants, nervous
system - 101, digestive tract 8%, infectioue diseases 59.%, of
which 2.8 are tubertulosis {the corresponding numbers for the
Rueeian Pederation are 401, 104, 48, %2 and 23},

High levels of trauma and poisoning increaes the levele op
oncological illnese, “Total mortality of the population of
baltniy Voetok i 7.8 per 1000 (167 in the whola Russian
Fedaration}. .
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i 2. FESYJLTATH PADOT

$opuE HAXOKGHUA TEXOTS HACTOAROro [R320s8 NPOMINTOBEHD CTpeN
'xes.se» BRTOPOR OOXPAHITH NOKYUGHTENEHOCTE NPOMASTROMLX HOTOpURAC
#, PRAYAMTATOS,

i. NeTomiKa 1 poayasTaTH AICM.Cteru® NIHPSACHH B MTRRENNHO Rrat
HiM BURO, HBOOXOMINOM MR HORIUMBH!NR TEKCTE, HOCHONBKY BORpONHO
ORIt BAAONGHE B OTRETEX ABporecditmrusckof RRPTIN,

; 2.1, Aeporechunwveckno radorw

¢ ABPOTOOIRSTYSCKRN naptHr lentparsuol nOUCKOPO-CRIMOHGT B
mumv PG "SryterreosoraA™ 8 rone 2 spryccs FOOO rogn Bpopean
GRPOTAMMECTIARTTOMITINGORTD CHAMKY KA OitexTax “Tana-lrax" “Af-
FBA" 8§ "YRoumMft". Chenkp DUTIONHOHD O HCNOILICHBH.EM asporeodisi~
RocKRoR crhuim CKAT-77, yorawopaoudofl wa sawcxere A2, lrwssaxa
CHONOTIWR MOLMPYTON, IPOJOROHHUY * COOTBOTOTRHI € MECETESOM OHOM.
xit = 125000 wapos 250 » » I:I00C0 wepen IOC n, ocymsocraassecs
MBTCHOM 83POfOTONDYBAIKA O NONOARROASHION oapodrrosnuapaTas AiA-
~-I7. Bacore noseTLh pumerWiBANach B ppesessx 5075 MBTrOB HAM
mupnol nosapxuoeTsn. o pepyssveram AapopadoT KA odsexTax "Teac
-Opax” n “ASzes” moctpoom KOnTH Taptp-ons u-0p DIOSI00 o ua
oSvoKTe "Yrawmh” n-ga D1IOCIC, xepexrerizyrmme oGml TRICIBII
sul DON HBR YUOMHEYTHHT OCDEKTBMH It DNCNTARENGINIS [2RHOAKTHEHOTO
OPOABNEHRA 1O RAOWS/GI

. Dosery "tame-Drx™. Chonke PunoaHBHa HB 3-X FOIOOHBYHNX
nacmnx B3I, 233 {Puc.2},

* He gepro rPMMB-nGAR yuactrs B I uscsmuan sposapesy watey 2
sHF/4. MBROMMONLHBS SXTNONOCTE TOMMA-TIONA, HO srasyvarmsn 18
4RD/7, HSCADASOTCA TOALKO ¥ IO TLBHUM YYRCTHS. 8 OCHOBHEM
YBCTY YUPCTHS, BRAVREA I ¢8M 0. Taeo.I'TAX, ¥aperrTOIUIyeTeR ARTER
ROCTED, #B npasumsnee} 12 wrP/q. lig sumcueuuN fItromd NOEMTEI-
golt (mo I8 uxP/q) revmp-pRTHBHOGTH, TD TeAYETCA HOBBCTYH YGIBLHNE
JeTBNLHYe PaGoTH O OTAOPOM N100 NOVDM, [OCTHTOMBHOCYN ! BOSH.
Xaeparrap reuse-nosn 3 ppione cxm.d 17, M2CTA NOEBCNROTO BEOPHCID
Papuen GOKBBBN HA Pic,3. HATHO POBNOBKTURHOrO BBITHIHANIN, OHAD-
ARHRGE ABPENHUMA pACOTHWH, AICH.ctowxel ne 3afURCHpOBARD, ITC
OSBACARATCA MAMNNR DAIMBLAMYN TPORBABMNA DBINOBRTRBHOCTI.

He xapre rawua-coss yuscixa ¥ 2 saommmt nposefiesy wepes 5 |
uxP/e, Yeaoror B 2 a cososmou xapprrapuzyaren PoHONEM IHOUGKHIOM [
TAVME-OORE X TONGKO B OTHASIMHUX DRNONSX Xosmuw p.Taarscnmr » 8
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cpemtnlt YACTH YMACTKA AKTHRINCTL IEMAB-NONH NOGTHYSRT sHavenu
a0 20 urP/w, BEan aupcusnwA RYRLOMmE 3TAX "HATONT TORTO ;wodxom‘no
NRGERARYYG HOMBSAKES yB3cMingG: JadeT. P AraRenax yvacree z:wsazxa“n
F nongercuit ARGDITNY @STURS. JITHVISE FALUN- G HBR MecTamy pac-
noso¥aHiEy cusoxtr nopsaawnit {(Mre. 1,5}, i

e waprte rams-nons yiactra 3 3 nacmunnt TAKES FROBSASNE uR-
res § wnF/u. YuacTor X8paRTepuayetcA DOHORW 3HAMGHIGNM TaUVA-ZR-
| THRIOCTH, 1A F[RBHEAREI IS wxP/u, 3 npepanax ysscrxa npessasns o

fONRANHUY AASCHNX PALUBA. LAUSHISD TIMMA~IUAA BN HeCTaMd ;-s O~

NeXORRA cRpumiy opanwmwd {Pue, 5,7, :

GCOneRT “Nlxag". (BOMES W2 D2HMMS FUYBCTHE aurmaaqae c rgcsa—
HEeHEME ROMIASHCD NuaxesmuHx pador {(Pwe. &), i

haparecduaiveckoll chesroll noATBSERAGKO RAMUWME PRIICAKTANEG
aarpsaenan a 3250 # Ero-NTo~A00TOUHED ,90’!‘3\!! ¢ Hyryrs - aepors
SpaToRE poWapws. YuascTor o “snxomt-r*aaoc-rm Sosea [0 wrD/a i MWRaT
pasuepk T ke X 3,70 RM o BHTAHYT B 0SABLO-ROCTONHOM HARDBEASHIA )
{Prc.9} lp:dosrptas pristroasTHEHAOTE A0 70 weP/v zsduscwpoBans v
Wro-a90aH0 HACTS ARDAVOHFOLO YURGTES. JWITHEAR, T APATONE
CBRIOBRTIANCETE MOHHOYG JUSCTES NPORSSensHUt HAAGRHUMA [ITloTasl
YOTOHOBAGHR, OKHGBUAYAD, B T wnan i 8 palloHe yores p iykyes,
TAe [elNiO2KIUBNOCTE OO0 TBNME-NCGAK fle MHOITIM dodce S ukF/7, g8
3GCAYEMPAST KAK NPOBGAGHNA HEJOHEGX padoT 80 ORpIRGNOHED ALULCOMM
HEYRX "nATeR" O DANMOAKRTHBHCCTRY Goaee § HrP/a B zamson peliome,
tEK B gscw:i;:smm fAomanX NCA AILOLHCGOTY G USARD HUABAGHHS ROA0G-
HEX "natex” B nBpAsATErEHX DoloHAX,

OgzexT "/nawnya”. AIGH-cheske securede [:I00 00 ne aesoéepen::
) Aa.u:zuﬁ sunonkers B asryere IS0 rona (Tuc.ID). Ha wapre rawma-
HCAN LEGTO BODNRE 3 CNSR BHODOCS (MECHLYFITS RO AJuraMpe I wrP/w,
#BXCULBALHYE IWBYONLY » IMeilenTpe e 25 2/q {Pgo. 11}, Fpome
KODTH TEM#8-i0AA, LR HERA0KUM DHKOIKROBKY 13 XAPTH Kokuentpamsi
rpemn (Puc,I2), Ha woropod ERMHG, WIO ME2TO AAIDHOTO naruaa -1 Hi A
G800k ¥ 8 YPAHOBON Rakare. : :

" 2.2, Hesemuus Ho® é:sa-rgsmecxse B [ROIONSTRRTACK:E i
radoTH

HanenHue padoTy mABHADCBSANGE C FNGTOM NOAYUSHIZ NBRRHX 013«
poracmel ATCH-oLAMEX - HE FIBCTREY NOBMETGHHMX 9RAYGHVY DAmRDOX-
ETBHOLTR , HE ABHO OSSSOHAUX C MSCTAMA NONOEMHEX ARAPHUX BRIHACDH
NETONON BUCHARN "ReCAHTS", HDPONINOHRS S8MelON A anpodaasnaﬁ:, 1{ek 18
BN B BOMN;E HA YSACTXAX BUABNGRMA PAMMCARTEAHOTO 38TTABNE
11:;‘:::;!:7: PacoT § MSCHTAOE, ONPONGIREMENCH DHIMCpEMH !WM”HM‘G
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SE-GL - 0w, R -aT
¥y, DL -dor, B -1 wr, Kii-fc -1 wr, [UT-E0M “iones
flpnsTs" o rawma u fdeTa-neraxTopsal « 2 mr, Filidelol of nragor
P npadop KMETPOAGNAYGCHE Io8epeny 8 TUBE-ir, ¢,

i I Xome BENOMHENIA HAMeHatmol APCIPaMUN fator GLINY CTBAD W
BIHAY HECOCTOATEARHOCTE "ROCAHTHOIG® ¥OTONS: OF DHRIYAHHOGTE 1
BpeMalts, KOTA8 BOPTGAST MOY © TadoTavugnnd IR UATORMM, NG f1e3d
AAAE NBYUTH HOCTHTOMHO NEONCTARKTLABHYD HAOMAIKY ACKIYY ORBAS
ad, 5 RoTofoR OWA HPGiuRoRsH Axeruuit Eapke (oxe Y% 613, re o
Fi8 T LOBMDSHHVK SHINAHURL I'B8MNB-IIYU6HAS , AGIICHDOBNIINT 1ipH
AT cnenKke 8 3800IGMGHINX RONMAX [ON, RO OR&B™EINGH BUSMONILM |
(roneasctd TOMBKC SIMHUYHES Damepy ¥ oTnfyaTh CayqaYnua avolH
iygsoror B 2 AICH-coeuxn, somwma p, Tamegnur).

| B ouToTe Hs yuserke "iHaes-3" oua npofnek ¢y mpoduas wepgn
crenshHy & B npornzousocrsn 400 # no ssivyTy g {bnrcupopan
BEHMBLY %8708 20 #, SHAYGWHA TOMMA-HAAVUBHAR or O Lo 12 ukPlu. g
TA-HMYTERUS ~ I~4 wpct/mmd. o) ¥ NPOWIBOALIIOE HeXaxinaHre, I
TPSX HOCBEKEX B AcMEe . TaATICAMT B KOHWTYMM ramme-nonsil mo Ao
BEM ATTL-CHEIKR o ARTORNCHBHOOTIE Zo 20 priYy aghurcipopaiio 7.1
YRS/t 1 2-4 GaTE-BRCTHH/MEH . oM {npofineno no omoMy npoduap p
goll L{O-IZ0 M}, e

T Odvearr "Taao-Npnx" (n.Tasc-Fpax, ckp. 7).

PoCszeatHe pecnoserena B 7 kM o7 R.Tanc-lpax poepx mo tovesd
b Tasc-ipEx ng o8 arepom dapery. flo usdopusaunn  npencrepacimioh _
I "HegonedTarssrecrorna" noxaenmml AxevHul aspua npoussesed g
axpasnne ¥ 4% p 190 rony. He yorse oxmnssum YCTARHOBARHT DHGK!
LRp. & 47, uavate O?.Ut‘oncnqana (2.86. Nprweisa necooTpoTeTEEA
Ha ACHE. .
| BUTCK HBTAARNG, e JAYHANCH, NrohmeNs Marvetpaan D m) |
PR copemvEN B A7 0 BE (pecnoxommra s 1{f u one an, 800, nnws?J
Fa., crogvens G5 U6), Ton npoduas aepod il ¥ ApoTAYsHHAST B
E?E T NRTHRYT BH0KE Cepera poxy. NovecTeonduli FRMISB-H0I 00
Belioarb,

T IO oo oxB B 47 no az, 3550 QOHAPYXEHO HATHO PAMHOARTILRHS
L. FATLASREHAS © UHTHHCHEHOCTRD TEMMA-UIAYYOHUZ HE BORADXHOGTY
LI wkl/q wa gona 1T wiP/Y # doTona Sera-uanywewna 22 vaer/cwcur
npn Eera 2e1 wenr/onamy, flpn mersasvam a wacursdo 1,500 orow
TIEPsS uowany 50w 60 M, 3DQUHOHPOPANS . MEROIMBILHAR e mIcanTHs.
LD erT/Y (ps BOARPXHOCTICY R NMOTOR “Gora-nanyueisn 33. vaoiy
. e fone 6 wIeT/on%uwim, (Pue, 13),
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(e 11y, - |

N3 TONMMM_C NERAMIDAENCT URTHRUNGTRY DIATE NEpeds mowsy DIV
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ow ppodw ¢ nopapxpogoyd A7 uoue raydimp 0,5 4 B 4773, \.g_s.w.mpw,_
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FrRaNeA i

ZZa;:ameJ:wc ¢ npcEageels radoT 0 HAY YSHUR rmc? BITWROB BRI
t‘{nacn:m OB TRNUOUSTRITICCKYS RACHSANERNAR TLOAYHTOR MITANNGLI
ETEapol goml (oyimarnan S0TB-9ETREHOCTRE WA'SDHASNCE Hu FIL Agant
CTREMIRSON GTACRGH.LE PRTIENACEHC) IPIoHY Peenydmianeia .52
Bl larenemomyls). D upohameiint 3TRY NOOR2ACHSHAl EMBBAMY TrUgQ-
7 snnausy anThea0l Bomy U3 BoRCIRUILYR HA §.p TRAC.ipAX K 'Jf:-:a-m:-
“orgofys, noxssspmie 2.3 w0 .3 x iTVe/a (ksx mpanann, o ep-
BB Gerz-aIRBHOSTS AUThARGT PCMH B fEYTIH HEES YW ECTENTRABRGE
PG iuInl), ' ' ’

. ) ;
LTELO0 B lmens, ity

PeapawraTy avns g oA drprorimm WY,
H ORIEROALT! BORETERONIC HLGAT JANGTRONNA VIBHOBUX B0CT B TRV
Lppy wacr: reyamy (Surspor 5.0, Ciereussos B0, Mamiaen B OA) A

TEsTeAsRT e Gupetossua aom P p.Tase-Psax u Yaexan-Boryolya. Ore
yodonwnre piroaneno 7,0V, 90, T8, 1eres A08 HORGMW, Omcga o 4
apotu 13 3. Tesc-~EpAx 0T MeGTE BBIUBE N0 NONBAKE O ua‘repaaﬁm 1. :g
R85 npod w3 p aaxsH-FOTFOOYA ¢ TEKM X2 WHTODBAROM. Prayayii-
- Y QUBANOH BOKEISMT CYMMBDHYR QeTE-SRTUAHONTH BiNXQ MYBCTHUTHABEOO-
TOPREAeiall, AR om0 BMOHNK OWES, THCTL pRAOT, B T.Y¥. ORyoCoRs-
%@, m AYORSTOBSAN MincieHeMMSH [HIFWX HEION0R offiodoRmiNS # MBTO-
IR SHOMITARE. § ZBHAD) cnyqee 26.06,90 va reku !.naxan-‘.crycéys
nrencTenATONON firyrruapronets ., A OXTYDOBNY dma OTO0raHSE OOXBDE-
odseingd npods JC 0 ¢ RPRMERCIHIEN MOTORH R HEHTPEIN DAMMOBRTAR-
HOTC QTPOMIMT EYTeN copSiiNl Ha HOHCOSUHIT CHONEX. |HEmMT BTCh
fpodu, sunommenuy’ B IWIND v Unemisocrox, sioxsssn 13.1 > Br/u®. Ja
CIBEHERNA: SHORCIVWHDA NDOGR N8 e Hapxe. swme no reurim e
{ ws ot mects sudpocs Azepnore aizruas (Kpawon-3) - 3.2 Er/wb,
Hiaxorsesye B fomatte rorit VYasxaw-Boryodys @ECTH 10RIGMEHX ARED-
BEX BIPHECH, PRCAGONSHHNX FUES MECTE oT0opa npod ¥ Ga4sroe poven-
crao co cra,’ A7, aGTaRSHLY OTOBNTE BONPOS © cm?emrmecxw Hitw
dannenny ag £0ROR,CONOM THATOALHDY CUCRGNOHEHIN BOEX MEOT rzrloaene-
RIA SPMBOR H,BO2MOXHO, dOASE TAYGORON, WeN HDEROTHRRAGTCH cf.'mac.
Wsyqeri ool oppodaeMs: aa[WOH, TORTORWRS, wepators # T .M. |
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BOPTHYMYO OTXORSHHA (OFTAMNEN, DOOKW, TUBiE, TONOUHKR) - 4-I0
WRE/w, ROROPRTH « 45 MEP/4, MOPQRAS OTAONOHWH TOBTOHOTO B MAMH-
cABXOROrO ALYCOR = 4-8 MuP/a, rydw - B-10 mxP/q, cpapunTensio ou-
- coxolt pamsoaxraerocTsy 10-15 nuP/qe odaagepr TOMM FRYTYTCROE, ®ps~
anxeroft, mrunorolt B peprxonescroll OpET, B TEXNQ. OTACKONNA ODEIHS-
o nexecsod % Oproents, B pofowe npopememus 23 {400 ec-ree'reammn
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lipupolmM eTR zeRWWe KoR ocHOBY frn xemsmefmero nsnenna fo:F o0
tmonnofl OGOTOHOERE M4 FUBCTREX TMONIOMHHX SRSUHHX BUDNBOR ¥ BHEOw
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nggg "YRaaneRT. B nneno pacoT WO OTOMR N NPHYANG OYCYTOTENWA
oeexennd ¥ KooJuBMRAIMONHOTC COBBTS N0 FB 0 NpOBOROHNOM 3280% RABE~
wox papwee.. o apdopubmun, foaywoxsoll ot JHononxone u Conenugnro
uwn 1. ¥newwd, nopgeunuft (Gamanosepxuootwill) SNopHEE BSDHD O HeALR
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- Ha metrte BARpUED pamosxraanocn 5065 uxP{‘t. s nosepmoo-:u
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Bominepasunacd ponens - uw pexe I pasa s weesi, 3..
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BSCTRAREMI, BOAOPONASENMI AONOMKTAMI ¥ NRCCKOFBAGNFUMI KGHTIOMR-
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3. Nepworka oTaoMsmur 8-14 75
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AORCTEORHEE N CHTCHHI RAOCTPORKE [e3ryEauy, RORPYT CEGUNHNY D o
mtyee nepeol COTHI MOTPOB NOYMEHIN’! caol cpemen Oyabzo3ppow. B6/m1~
BY CRBAXIURE COOPYNSH MOTUASHIK, FOTHE CHARENE 11 MOTIABHIR €O
UTOPORN CRAOME ROMIMIKE HBMIMAN BELOM,

Yorne cxpexund apoRCTEIARRT codoll XYYy DOMIH O OGADMRAMG! ROCOR
. OpHPERSME TPOOOM, TIVS, RYORon SaTona sweortofl 3 w,ma papmmue HoTO
pofl yorawosnen WAXexso nymKpemiensull K Syporoll Tpyde oTmin na
wyryne enek ¢ paneduoll naxmose "Oiaowss ZONS" O asnpenemier 5o~
ABUER SeWDIHUX PadoT. PRNICARTRMROCTS B OTEOABHNX ToWwAX As 740
uxP/q.

Mormasang ~ p Hexum apawoyrossisd aacoxnfl xomd sucozof 2 M i Ry

pazsapon 10x30 TEGTONORSH DADRAXMARHO Sepery pemy 8 10O & or ypeo
Eofy. OropoNsH HRropdXeP HY HECKOXRREX paxos cramioll npomoxoxn,
sexponvarHol oBAPROfl Me TEYGSX, PEODSHHVX & nOXYOrMEY, 30ARTHE Od
MoBTOM, FiSTrOpoNs PAGDYHORD MODOON UB-28 FOTHHOBKI GIORONCKT "sHA
TAFY. PROosRTMRRGOTS HA DOREDXHOCTH MOrwmsstnixe I20W2EC, n orgess
HWX TOWRaX x¢ 700 uxP/u.

‘Hax, gDERpERAKEE] MOTHARHNK % YOTSHS OXBANMRH OT THAMX ¥ XOXNG. -

FOA GO CTODSHN ORNOMA, sauafuofl ¢ odmowgsaMn Xotox, KYOTos Bu-
oomn Ro I o BOAFSONLMOM [RARYOOM TS N HIMIAMEST X xpma gamoll.
o TeppaoM.

Or Gyposol DNAGMEEME SRODX IO UXAONY B OTODONY TSOREINYSOXOIO
srpRs "Torse SERYRE™ 3 nox0ce UMPXHRNl X0 DACKORRKNK OOTOM METpOA
va Dpozsacemy 2.3 mw otonr “Mepymi” xso - 88 XO[HD HOTROWES Xe-
PPVSA, SYOTSNNMK, YPEPA, NOX X 3Texp. ERmRorssuncd pexeusn ABsn
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bren posxite, oTuTORMES npyl" T EEYTE Ha 20.30 M emtHItRINe uokoxya
noder: Tomwuina pucoToR 1012 & o0 2-3 merouxent. PamrosxTresuf
dou @ ocomofl wsoTs cnepme SU-8C urP/y, na NoREPRHOOTR HOMAY {{)C—
128, so 150 mxP/x. .

FosumetLHecKiIn HaMepeH A,

Hacores HaacwkHx NORMGTIINSOKEX PASOT, LCXOAR I aaa\m'r e
ol NROTARGHHOCT! NATHE RELDASHRIEA B ADERNANX YYRCTRD, HIYYSHHO-
ro AlCld-cnommol « B wis, dun apsuar [LU5000. Hauwepsnus aunom.’mcs
¢ morow 20 M o npoluamm wepea 250 u, Hernytpams npopyoAans i
- dyccomeromy xoRy, npolumt npofinesy no TOPHEL ROMAACHM. Orpeama-
HA2 10 MUIMEMY OMPONSASANGE TPOXRDATHEM HONTOpeHIEM EIMBPBHROTD
ypomea 9.10 wxP/q. EoTecTrsnnull fon FOpHUX NOPON, CABIOTNMY Hay
Yheuyp roppwropun § wnd/, ) _

Begro npofineno IZ npodwraft Rporazenucets® or 500 xo 1700 11, pa-
AROBRTHBHOO FJHVPHDHOENS NpooNexeno He 3.0 xm {Pua.I6). Pasyinre~
TH HE3OMANX HeOARRexull NPRRTEYNCRE QONOGTERNMY G ERINDOM A{Eﬁ-
CTOMKI,

fpuposa ravve-4aYUSHAR N0 HOADINM RAGITRORIN od:wueﬂo HE-

aeutoM tosan-137 (Pro.E7,a-x).

' J2 TpAHAY NATHA SATPAIHANMN HBMH BSATE AeAMVHYs JORM B I{} :
uxF/%,0 roropolt npndopon FCN-I0MM "Hosox-{punsars” yaspouno fAXCE-
pyaver us oupymsrumen dore 8 uxP/3 uomrmue neesa-137 {Pro.17,x).

froTHoOTs NOTORD GATA-YBOTHN ¥ NCHTYD® RATHE BDAIJNARRERE XOOTH-~
reer 98 apor/wen.ow” x8 yorhe cmasmmEw B £0-90 weoT/ M. oM° No Ma-
reTpea B pafowe opodumweR H% 5 u 6 we Poxe 2-4 waor/umA.om® 28
HPSARREMH THITHO (smepu SROAMEM HO pacoTorun IO em or nonapx-
noetn),

. MR pesyALTATH sudepemvl MOSBOMLYK OZDIATE SBKATIEIAN O BT~
Tk oTposima-90,

"ALUN-chemnol BORDFT OOHOBHOTO OJeIN BUsiBXOHM B auxmmr no 0~
raune 5 wRP/3 (Pro.8) naTHa SATPeSREFMA DHIMELANE OT UBDRNX QOTER
VOTDOR KO NBPSNX RBACMOTDOR. XEPSKTED KX PRORPRXSASHUN NCEBOANGT
TOPOPHTE © BOBMOSHOM PHONDOCTPESENKE NAYAH 5 ARGATNE KEACMETHOP.
Docesenw mpm npeae.wm OSPOSOERNSA BB BATHE: EM Npeow dajery
p-Napxa fnxe yorsa p.Uymoxa - 12 uxP/x (weoro ordopa mpod soxy
CI0 x CII) m Gasmyss OFf GORGNROTO OXGAS BB ssorex - 16-17 xaF/-
{xecre ovdopn npod V-1 & Y-6P),

flo PRONSTAM, BUNOMRONRUMN ERCANREERON weads 1O 1, fixyroxe aem-
umoanupn Gosrcosmin A B, FPOBRE PEMIOSRTNINOCTE B Sxemten oxeme
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B nonsm BREPOCE MolUmt XOCTArBTE supvenafl dozea 200 P/u,p Ccyrmer

'm;e aar;msnenns TEEIETOPMN B R8cTOAEAe BpeMA - mo 300CUCU Br/xr
{ paoqa'rs CHAZBHN NO NOAYSAHIN DOBFAETBIOB BHARNBOB}

v Pooymurord onpnéopsHEA.

!B npouacea nosspux pacdotr Ea oSserts "Alxax” npomnaﬂa onpodosa
HES. nONR, [ACTRTEABICCTR B BOIM. CnpofoBBHHE, KER H BRBIITUYBCRE
$0OTH, BUNOANBHE KO SOOTBETCTEYNUSIM BAAOMOTBAHHEN MOTOIGIRAM.
Beero Q?OG}‘EE:O 44 npodu nouwsy, I4 npod peemiteswioctn i 20 apod
aom. OxoMp pECHOACHERUA Npol NOUBE i DROTHYERRHCCTR RIVEUARUAR U
Puc. 18, somu - ne Pro. IS
~ rilo peayAsTETAN AHGGPETOPHEX HeoAtKORRSTl BUAHE NDAMBA BABHOI-

m}on romsantpansl usswA-i37 u# cypomma-90 or wemmcerell BREITC -
meghmoll soay resus-ssuswerre (Pue. 20,

ffaTaKiTep pACHLSiI PANGSIA DEIMIOBETRBHOCTH Ha TAYONHY lsayqaﬁ 3
‘r;;hx mypinax ragonrol {.50-0.55 w; wypd 3 ~ HYG.5 IK2LO, ypd 1 -~
P65 HKICG & mypb B - (PE.5 IKO. Paspes: L. (0-0.C5 ¥ - nowsai-
mo~pacrarexnsEwl crofi, 0.08-0,I8 w - capuil nscox (ronpxe mypd N 3}
0.05-0.55 w (B ayple * 3 ~ ©.15-0.50 u} - meares ramma. flo pe-
apALTeTeH sHAxRacp € Apos B KexmoM EYDde BLIRO, IO ADOHIMREMOCTY
TAER Ho3RaWUTRAMNR, ToM N MGHAS RAC/AROTCA HpOUSLC MEpopaanpe-
EOASKNA BETHBHOCTH ¢ NOBUPXHOOTH B TPBHIML [B3ABAS TAAIX N HeTa.
aux nopox {Peo.21}.

"‘ AHBTRE FHOBAPYMOCTRWY BOR B ROMIYLR CX2A8 HE CYMMAPRYP 0OTH-8R-
rznxacn. punoomanasll npudopod FRE4-Isl, apw mefrlersrmipossinod
onp;oc'rz avats, noRBeRsHMOR r?m;s’n 3 xawaem%nnaﬁ ssr;-s;aazennc% :
7 poxy {npnoe CII2 ~ 24,6 ¢ CII3 - 26,4 ¢ CIl4 -~ 20,03 ¢
CHIS - 29.] 74, ‘Boze nnTeapas - IB20 077), noRs3UDReT nsm:‘nma
am Ixig” \a/z. . i

| Pesgabrery ARBMISOE NOZLOAANT ORE. wrs axBOMd 0 TOM, TTO PRARO-
BRYRGROR BOr{HIRANTE B CAENS ROCRT ACRADXHOCTHYE XaLeaTel,CCHOB- '
KB MBCOB DERACHYRAVNOE 32JURCADOESHE B NOUDSHHO~[BOTHTONBHOM
oale ¥ DPECTATOALHOCIA, Woute npnycrbepofl wectit pspwpAoll oRBERIMN
.a homxmm. rie ¢ rayounod raffoprtuBNOCTS BUs[#cTEOT. D 30HE
mmma 58 NOBOPRBOCTE NpH T40 4mP/Y oyMMELRAR COTA—ARTURHOOTE

833, IxI071% Ru/r, ue vaydmme C.5 » BospactaeT A0 540 mxP/a n
néa.sxm' 12 gx/r.

’}}ommooma BORGTORE BB Bacn zzam roBpneATpEEAR pamm-
ByRmIRoR. HooTynuenue peAdosyRAMLZoS B p.Mapxa nponoxoml-r B 0C~
uofaou. es ovbT m:nmnenm L2101 P
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N rrraeRy fixyronol peonydmirasen
i . . £ :

PBEAYIBT®TE .
FPRARONSTYERSONROr0 BEEMISS NDOC NOYH, OTOSTRUNUX
: » Mupiwnoxon pafione » nnae I59Cr,

OnpaNaXenus oyMMA[HOR COTS-BATHRHOOYA NpCd HOYE nrosomitcn™ LT
fe FOTRAORKS YHPI-IS0D no MBTORMYeOHANM JKBABHSAM, FYBRIRZGHENM
SEMBOTATONGN TXSANOIO TOOFRA[OTIBHHOTD UaHiTapHoTo apsaus POMCP ’
H.C. Tarnonwn 14 mondps 1975r, Uamepeuss oywiarHoll dara-exTHENON
¥4 HOYM NLONORANOCH O NCHOWLD ROMINSKTS, BRATNAYUWOTO OWOTEMK
$TC-5 u noaTeiNOrH £AA Romomemds cHnYwMX npod. Hockoasny deTe-
ARTRAHOOTE DORE NpIMBPHE HA T0% O0YONORACHS OBTO-HDNYSOHLOM
xkoJon-40 e S0 Gera-NSRYYOHNOH HAOTONOS FLAHOBOTO ¥ TOPHEEOH
paxon, xsaxdposxy J33-1500 nposopune no xaopctony Kexup, 7.%.
GLERARA PASPTNA GOTI-YACTRH YFOACEOTO N TOLWOROI'G DANOS, MIMELM
N owsTwreon CTC-8, NESRTHSECKI [ASHD AHALTHE SeTA<NINYISH4R M
240, 'Y ZBALAAN AXTHGHOCTS TAOPNCTOre Remms rasas 3, 87xi0T Ky
o Heuapenna oyswapio?l AMPo.axTROHOOYA NICSOMLAOCE HA FOTAHO

xe BIA no ssroxuxe "Onpemanenie cymiaproli anpda-axtHEHOCTH nOQY
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zomum 25 aaryora I976r. ® paspadorsuncl JeARErpazoxws ASYIHO-WO-
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xgnxﬁfgm BIA npopoxuascs “arTamonon”™ mowsd, conxepmsmmd 6,3 x
x 107 xopm ropma &85 rofiowes, . -

E Srzax » oymuspayp amsjoe- 2 don*knmaoou e 14 annde-m
J;'m"ruan. 4 GeTa-AHATEATANA] YIAHOBOIO W TOPHUABOIC [AROE B K8~
AAR-40, Tipm OpOAWEX BX ROBUGHTHITIAX » fowpe: ¥ = 2,4 x I07%¢r/r,
Th = 8 % zﬂ'er/r ® 540 = 2 x I07% r/r oywinpuan amda u daTe-~

| SKTHIROOTE BOVYR DAWNN: 2 :
Eax = Bne (V) + 6(Th) = 6,4 x 10712 4+ 5,3 x 10 °ka/r = 11,7
-
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Zp o« 30p (V) + 3pT) +op(x¥0) w 242 1075 o
+ 2,6 210772 4 16,2 x 1079 Ku/r w 20,2 x 16°TF K/
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E Cpemsa CYMMBPRAR J8Th« W uwa»ammoﬂs naxoTHEX NOYH
'AACCP coorasaset cuorpeterasuro 20-28 x ICT Ya/r # 710 % 16
Kn/r 8 » coxwmell eTenoHE SABEOUT 07 KOMMTSOTEA K BUXE BHOCOHR
| MEHOPATMHEX YROSpSNA, ' ;
: 3 pesyAMTATON WESNASOR BREHO, YK OYMMOINAX BAYE SR TIRAS
oS GSXOENTCN NpROXMENTANSHO He ¥POBEG spemnx sHOUEENE sxbde
. ARTRUHOOTE NGXOTRUX mous no SIACCF u poote g HO OTMOBOTCR 80
_poeX Dpodax. B TO SpesA HEK OyMMARHAN GoTA-ORTHOHOOTH [BCTOT &
47 BBGDX H MAKCHMABAOTO ypbSHA ROOTArseY He NOBAPXHOOTH THOMER
. 3o oumxeTeALCTEYSY O TOM, IO BMGST MOOTO BOIPABHGHNG Moy
JeTR-ASXYUATEAMNE . '

Famrupsn, YI¢ OGNS BE[HOe NPOWMAD Joee ASOATH zer, o1 Mo
rye Ourh CTPORMAR-S0 ® pessi-i37, MEPROR BONYPRCROLA ROTOPMX
onoao 30 zet. : '

t * :
Bpag.apdopas? pauoacmiacxcﬁ
A800DaTOPHK Peo::ymnsmo& cac ;
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) 36
firgronas PocuyCmnzescnas

CRHRTO JHO S ABNICACIANBORAN
OTGHIAR

o JARIRLYEHYE

5 ¢ peayssraTal PRIGICXUMAYEOKEX SHSIMIOR hpod
. hops, oroSpammex rpyuscl cnetmsmcres Koopme ;
{ ~ RBUNCHWOTC Coders 3 MrpEMNCROM DRECHA B MNMO '
i 1890z,

‘llpodw aci oToSpuNY B POKSX, HONOXLAYRHHX RAH TATHEEOTO BOK0-
Imopun nacanasEMX nyERTOD A POk, JHONONORSHHWX COOTRETETRORNO
$R0HS & MCOTAX NPORORANAY NOABGMNHX ammx papucon » Mupenmii.
¥ pattone, I
Hems zadoparopsoro HOCROACASHUA ~ NOMETHTHON JCTANCRKTH BOBw
NOCTH NONAMAMI ROKYOOTAOWREX (orpomfs-90 B uesnA-137) ai ao-
thounvx {(ypanu-2538 § pamA-<26} pammouyramzon {osepiboronco
SPEARUA B NPHDOGIHG BONH B POIYARTETA NDORAROANUX SIDNBOR.
‘Pommoxmmysorutt aHams RpOBAIME @ GBIYOTA I930r. B pomtoxery-
xolt asdopatopun fey rorol Pacnydmeanornit csnaz:wnm to Mo-
RRaN, yrBopmaennuy I'X0onuy rOCYRBDOTASHIEN OOHRTOLNYM BPENOM
P N.H.Lypracosus 03 12,797,

“Henoxpacaansos poaroMoTPRYOORMD FOTOHCRKX THNA MIGGO R
ETAARAUROHKSR Sapdo.yoroncBRE ¢ Oxoxom LJA -m 3K, mpomemms
FARLOUTROHRYD NOASPXY B SBXLHREOCTUTHOM HOHTDS OTBHEADTHORIRE
¥rpoxcran & wone I990r,, 0 YoM KNOPTOR ccwnem-rma HOBY~
T,

1
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(u 2 107 wwpu/a w0 nono Kn;n/x an{.x) :
l';c;u“o;dgp; Epod K—-ac "c ----- T -i-lg%!;: aﬂ; 1
Sl Jofupued St l s e z-:
g. Tona-fpax :
p. Teso-Ypax 1 1.6 lixe i g.g g\‘%
. peTnaxan-Boryosyn I LS m‘;’gm’,‘g A Ve
n. ¥ monsg : ;

AR Ee e S ?a %‘nx-f'”i’ 02 ¢ 02
.ll:gn {50u ama :

wects nma

. II:--,. _{'.-5'._ t E 0.3 Ooz



; 36

1

;I-ZZ::IZ:Z::Q’.’Z:E::ZT’ZZZ::IZ::_I:_Z

¥ 1, Coursorap -

5. p Bt 1 - L35 oo 0,3 0,2
r.CooTamft :

(6. p. Dol - T 3,0 : ' 6,2 0.2

¥
¢ DYOTHNBA ROKUGHTDOURS 10 -8 i
| % /%%, b ne ML 4107101, 6x10 5,9x10 %, ax

| KOPUORTDEN OOTOOTSOHREYX PATRONYRDIRDS (yrona-C308 # pauna.g

‘B ROCABXOAHNEEHX N[0OAX BoXY Pex Mupmmiororo palione maxomatos Ha

. ypoPHe opomunx wnsusaud wsorcxetsnx {c 1983} nadopaTropuux Hadmo

-wef (Bwt p.Breof xosmesTpatma ypawa-238 Kosedarson B npotoaux o,
0,5 nka/x, pemma-226 - 0,2-0,3 uke/x), wro REOROABRD S PRI pOT
ARRAROREX aHATORNMR, DERENX MM Paam-226 = 0.4 o¥a/x ¥ maA ypam
238 - 0,5 nkun/x,

t nommnza RORYCOTRRHNHY  PEANORYRANROR H OTRPNTHE SORCGMY

MPOBCYQNAT B OCAUDRON BB CHOT DUMMBMNNAN HX U3 NOUE RONMGBHMHU X 1

L MBIE BORAN . : '

! KoneRTpates ueexw-I37 6o BoeX HPOOSEX DO XHNE MRRAMBELHO

i xawapaeoll axtesmooT WX Mewes 0.5 mKn/x.

Cogppsstine oIpoNaa-S0 P FOUASHOBERHNY- SXLHYHEX BPOdeX B0y
rmodpaam p pexex Mspasuoxoro pefions, doxas QONCOTEREMO O [osn
TOTOME MROFORGTAIX BWacmpenud se Dogofl osap Fuanilencd rpynny pel
CHOE, ROHDORTDAZSA 2TPoMA-30 3 Horopux. nw:aﬂmo; B npemnax
1,5-3,5 tKn/m, B & peasx - 0,5-1,5 nKa/a.

JenaTs omrosHadSyD CRONIMTHAMEYD OUOHRY HO x&auw daxTy psx
TER ZBX KOXNISCTRO OTOOPBRANY fipoé AOROOTATONHE, ¥ padove no way
-’wam CORBURAHRR OTPOHIMA-I0 » AANHMY ROHXPATHUX FTAOTREX Tpedy-
u- HPOXOSXRGHEN

A B HeXoM KOMIANTPANRA ooTavTREHRNX (¥pane-238, pHGIA-226) 2
‘gagyearsenmux {orpormun-90, nesen~I37) » mocnoORARHMX HpodBY Bo
m pex Mmpuraorore peflonn » JOO # Gomee pona HUAQ HOUYOTEMUR MMM
iRaTecopmy B Hopuesws paamaumounocd dssoueoscots ~ HPB-76/87,

. 3
;mvua: g:ggum p%“

g
osh ﬁumm
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3. Humiwtyareiaas HfoameeTpus

3 woarx sanggim FITIGHIHOCTH NAPOCHAAE TPH BBALILL: HEIMGHYX
oot g PRI UM UOGAGIORBHIAN ¥ PR ordope nrod (aoteusl
NBY, TRYATe W posy me ueoTax POIMAIGICNHON JBTPRONEHUA d¥ao Faz-
dorano g ¥raepm oo "Monorenss o pamatGionsoll SagsonRCHoCTH ngpy
QHBABHKY ReCAENOBETEALCKEX PAOOT™ oT Ui (6. 90T {Hpaorsuun B 6,
X003} pamsticnnoll desonackoet {HCO dumn sexazeny 25 foronuyi-
tpoe URmIeHAyaNRIOTD RoJwe rpiveckore Kontpona (BGKY-1) e Daweno.
rommcmil.aepma Axepuoll reobrawwns, xortopan et Bpaec RpASpHE
¥0A03MOTDOS Or NlaNLHEBOCTOTROTD USHTDA OTOHAALTHIOUMH % MOT[OM0-
¥ 678500, #.Leverall, lepxoancruf paftow, AACCP, $a.0xradpueran &,
AR}, #a peunoro HoNs fosetpy pacrpensseuy: II wr. Anm pade-
® ralone o.Taec-kpsx, [2 ur, amn pedery B yeflione n.Ynewww? 1 ya
uiMetrs pasermwva mas onpemasems FoRosyx skavaRK? napooHesoM He
1oaboonanies 3 1005, B 4016 {liprxoxupze ¥ 7). . :

BAKADYZHHUE ‘

B Mapmmoxon pafore fixyronof-Caxs CCP,no ooSpasinie HANE 0SejteRn-
¥ pesexang 9 HOJROMANY SXSDHUX BYDHROR O NCOMEACRATENLONAMI X
i!lmo-xosaao-reenm HoNAN: BOSIIN HOOGRONHHX Hyuxros: r,¥xeupwl
Be Bapub, o03exT o yoNoRMNN HAIBeNNGM "KenoTann™, oodwras 1574
W), nARxax Comm, “Kparon-3°, 1978}, n.Tasc-Iysx {(cams, “One” _
Wearune 42 . 1976, “Davne” - oxs. 43 - 1978, “Uaxcne™ - omy.47-
. '9; "Hosael® - oxm. 66 - 1983, "Hees-2,3" - oxm.81, BB, IO -

.

Boe 9 macr pacnomemsima BIJUBHUX OREAXHH ¥ NpUASraXWsM teLpRTO-
LEOTA H He OTPeHNIGRANY NACKENAX, wIYTeHE B 1900 Toxy sepoimws.
KTPONaTPEYO0NOR o%emxoll. B aayx oayugsx, ma odsexrax *Kpnorser™
Kpaton-3°, mumazeno nnomaisios PORNOAKTHREOD SATPASHPENS. |
Hasomnie PAGoTH HuToANSNN Hp 4 yHacTeex: netaxsdus AR odnonta
#T0r-3" % NpoOmeRTOIORUE He OSBERTEX “KpwoTaax”, "Hexons™,*Hens-
Ha Tpex yumorrex SauNCHIOANO PRAKONRTHAROG SpIpAIKARES , XDOMA
#xT8 “ileea-3". Pedoty eamion o BONONBEOREHREN ARHENY ONAISRNr-
AICk-otemnn, romxo na oSsexre "Kpmorain® svporeoimsswechss.
O UpoBesadu nosma, . !
Bepaverpy mwmxenmwx x odosezosemmuy YREOTROS mommor‘p
MgROMuR: "
‘« "HertHa" ~ E0X50 M, MommCOTS exonosmmrotinoR mosy xo 60 mxPlu,
PMBRLHAR R& NoAePXHCOTH poman 230 mxPly, oywmsLwan dquiujms-

1

i
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\4" stooTh B nowse G0 {A60) Dx/xr (anace 11 fANSe OO TERCIF - “O0FAb~

B

TOIN [SRIONUAIHGCHOIO BHAMISA, B CHOIRBX ~ HLIUMBABHYG Juven:a
$ nipenerax ofvoxtal, CYOIMGIR-T Y66 (&) Ix/fer, nesus-137 3%
C(PLY Li/RE 5 DROTHTOABIOCTR {A10A%) Cyubaruns derTh-skrusinocts U5
br/er, etpomtis.9C 20C Un/rr, meaua-107 106 Un/mi. lorexte; nevp
HOMIHA NOBOLXIHOGIHBHR, € TAYOHHCH DADICBKVIBHOCTS yHOHBLBLTCA, Wio
KEXORUGHNE HB ACHO, DOZMORHG "feXHUADIIYECHSE".

- "Rpuerans” - 0,4xC,0 xM, noiwocTs dRCROINTIONHO!N ROIW MO 65

uxP./a. MEKCANGARHDA HO noparXsocty aswme 120 muP/v, e nouse yora

wooneHe CFMME[HEn SeTe-akTimoeTh IHGC (950} Fw/wr, erpoutns-0C

453 (I30) Br/rr, s pscraraxsioctn {ATeNr) CyBpias GeTR-GKTIS-
| BOATH 26200 {IG76C) Br/rr, erpowrig-80 Tuh (230} TR/Er, degis-.

137 366 (166} Bx/xr. Papsosntisitos a7pAsseHus coyCAostuso Smia-

| MOBOPXHOBTHUN MONSSUHUM RROPHIM DIPHAOL, XODBRTOL PUNOMIGHINX

papuaNyx peder (JoNjuunva) NOBEOARET TCAOFUTH .0.6HOQOLS [BIGIOBI.

©OIRBROGTH, BfeRycHOTLeHHOf ApoexTOM,

= "ApoTOR=3" ~ IATAA [OGIOBKT. BlOTC BATPARMIBHUA ATC wemalikol

¢ pyassems no scel dayussmelcR micmam: (TXiY kM), conropmcl cMel B

" enexen ¥ 5o npn wapnee or (L8 go I,0 pir, MCGENICTE BRONCITUIGH.
HoY Eoaw B oceacH wsern oaera xo 2CC wal/e, mowcvaxaemye snevsny
| mO3Ne YOTRA CREBWIMN HB NCAALXHOCTH emsmy IO (xxP/x, cywamax
doTa«sRTRBHOCTE 8 nowps G834 (67C) Ex/fur, orpomiih-o0 9030 47)
' Br/xr, ueama.137 5120 (87) Fx/xr, 8 pcriTenbHOCT! {areas) cyu-

| MapHAR GATB-BRTUPHOCTH I37BOCG {19760) Ex/rr, cTposmmun-8C 5546C

C(197) Ex/rr, mewva-I37 I9IST (310) Ex/xr. Fomsosxrianoe 3arTAsie.
ANe POPSRTOLTH BE3BSHO GAALHTRUM BNGPGCLN HLY NOXIELHOU ARe;HOM

. BBEPHAG, MecHTAdH COONTHA RO AGHNM, MO [ECNOACKGHLS RATEH 30 PR3O
CpAR W NEPAMETEBN OCHCRYOTD CAGSS PARLIOEKTHAHOIO OOABXE LITHO I'O-
"OpRTD © GPOTRXGHNOSTR OMIFNEIC GRGAR HE HECKTRM RUNOUATION.

B apotteces pedor orodpeno I48 npod avwew (70}, reerTntemooT
((I4)Y, mome (43), npompywrea mmrewis {21}, Iwiromteno <83 emanian:
‘Ha cyMuapHyy Gats-artmaHoctTh (IC)), CPMMBLHYD BAV)B-BRTHBHOCTE
(23}, pamoxigarseckax (III), Iesm:n.cheKTERTBHYX {I2) 1 no mBTO-
MRS 0 nopooduamires oMoames (3),

Auaxna oyuuacuof amda-entreionT 20 0700 ¢ o6%exTAa “HpaToR-
3" & 3 npod c o6sonte "HoncHA"T NOKBIAN [EIYBTATH HA FPORN CPel-
Rix snavaRvl axpfe-aximOROUTE NBXOTHNX nova fwyrwy, t.6., OTCYTOT~
e axsda-RRAYReTATY pamonymmu He wecrax 0OCHERODARNNE pamo~
namm sarpasaaann .
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0;00609 BHURANIG ¥REARAOCE ONROCCBANED BOMM, OTedpauc ¥3 apodw,
B TOI Wiose us oyMaruyn OaTa-aRTianoctTs 34, pemroxinagee K
HRAM 6 # 3 npoSu ¢ HDUMAHANUAL MOTOMIKE ROHUGHT LOIOGT QTpoMerin-
0 na soncobuermx cuonsx: , -

~ oxena” - sunomieny 16 oRamI08 CyMMBDIOR GeTE~BRTHENOLTH,
QMK £ NERMEHENION ROHOGOMOHINX CHOA He oTposinil-30 ¥ pamroxi..
woeRndl suanna moyx npod Ha cTroMunN-00, ueauB137, gran-2dh u
FeRal.2¢6, B neyx npossx, oredpamswx 25,06.70 wm PP Y ApX@R-E 0e
Tyodys u Tase-ipax, vorsuckaens OFMMADHAR DORIORRTROHOCT: 3, 3X

CXICTRY 2,300~ 10 Ka/n, ® octansuux wmenaa Ixf0™IC Ku/a, ipada

HE CYpomMA-OC ¢ npWMENRNNGN JOHODOMAHREX CMON, oTOSpouNen ox~

. Boapemoino 8 p.Ynexon-Lutyodys, noxsasss [3;2 Dn/w® (3,2'Br/u®
. 8 p.Mapxs puwe we I gw mooTs mudpoos “Kpeton-3°), Pamnozpmnge -

kiR susmsa: npode ma p.Yasxan-LoTyodys - OTPOHEAR.O0 1 102,
Ku/z, ueade137 monse C.ﬁxzﬂ*m Kn/&! ypas-238 0,3xI0° < /%,
Femin-2: 0,3x10712 Ku/n; npods na p. Tago-Kpax - orponmzl-00
L.6x107° Ku/a, neoud-137 uspse 0,5x1071% Kn/x, ypes-238 0,5%
x 10712 Xn/a, pomnR-226 0,2x10°1% Ka/x. ;
= ThArHoTAAN" « oTodpaEM NBe RPOdH BOAN 2B OF MMY P YT da:ra-aa-

TUBROCTD, OmHe B Kparape B » Bropes o p.Vasxon-Eucurrex,
o :

Asexgs noxgasa memse Ix10°1Y Ku/x. : .
= "KpatoH-3" - orofpauy I8 npod Ho CYMMAPHYD GOTA-BKTRDHOOTL, |
2 1o pammoxmarteoxul x 2 o MOTOJAHOH HOKOOUMORNNY CHOX He' CTpol-
azi-90, Cymiapuan Gots-arTHEROOYS poox npod wame Ix1o~10 Kn/a.
Pasnoxmusnocsnd swame anyx fpod %o p Mupxs, oTOGDAMMWY 8 yOTLG
Pysua Ha m;?zw B3MAN & 5 50 & pnxe no Tavonsw noaaisa OTPORITLT -
%0 2,510 5 0,6x1012 xu/x, nasnn wewss 0,6x10” Kan/a,ypoua~
238 0,3x10712 1 0,4310712 Ru/x, pexmn-226 0,2x10°12 Ka/s 8
odanx npodax. Coxnpsenus OTpoHAR-90 10 POBYATETEM SHAMNIG MHYX
Bpod, orodpannux B p.Mlarxe o 1 me miwe x 20 ¥ mxe or :on‘;n 0w

To xs pyous 3,2 1 8,5 Be/w?,

loxyveunun poayanvea™ nozesux Hadmtenel » xaﬁopa’rom e

-ORDACEBRUR OBBOXNDT BT PONONGHAMDIT HO NRNBHARMOMY Hanpanre-

HED #5yNeMRA paxuoupmonnofl 0SOTUNORKR B0 TASPETOPRE peonydamkm,
DPOSKTARODANIAN ¥ OOTEROSKS BHAXOIWSPUX [AGOT. MO WOEWX YNSOTROX:
L. Nporecrs Sotss ranvesruos NosmMeTEIMOOKOD odeaegossss

ropprrepell O BENRAONNIDNS TATHENR DUNMOSXTHOHOIOD sarpunann o
[eAED DUPAGOTAR ROARPOYHHX pexcuanImmifl # npegromenud no BpoEe.-

_ ROHID MEIARTUDALINL, PORYATERRIN AXE DuKUEION rpmuumo?m.
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2. Peomsprs naomsiu ATCM-oBewcH, ¢TaBR ueawr padoT niocaw
soiHe CASMR pemsoexTHaKOre ofsake (odmaxTy “Rpucrenn® B “ipan
3") ot seoTe sudpoca Ko 8K mncf;-st?sxsx r;am'n “eanydavxn, o
HOMMBGRQY S JBREHO ARFYIuAfoNeTe,

3, DdcAcRosRTY 10 cTpadoTamioll MOTUING BCA BOAMGMNE BROL
uwn sepueu, Kounxexo gocasgossnnfl: onepoxarmes iiUii-0Berus st
wracs 1:550CC » pamiyos 10 sw, HesemiC:mee CT [e3YARTATOS 8370
7G0T ~ [CLICNATEMYCORRA QHOMXS NMOOTH [ACTORCKEHIA FOTLA BIpW
uoll cxpaxtyy fo rexomexst 1,0xI.0 kM, © JOZMMETIYECEINNT UAMELC.
e o ceTs 20x20 w o Tonmorpaluueckofl raadunEell n FOTRRORRG
AREETOD, GNERTLOMOTLHIGORIE NBMOIMIIE, ONToGSBLHIG NOYBY o Lat
TROSASHOCTH TOOIOLENNC  HODYRORHOTO W WG WALYBOHHOTC AnHmed
Dupeangrme a1y pedoT NO3ROMNT B ZAxsHelEes OCYMECTRUTH MONT[T
paanmnionsoll CHTYRUNT 80 BLOMGHY,

4, TIpoReOTH UNCIOITYGOKYYN CBEMRY n‘,nac%pmt. HOMILIRHE !
ATCH-oseuxa sacmradn 1310000, newsxomien rase-cheuus 31 ramis.
OnexTPOMSILUA MBCDTRCE I:i20U0, MOTALTONQILITGOROE N JANIOINE:
YEOROTAIROR0S CHLCOCEBRHTS, ONpodossitle ROHHYY ccamxoe. Cpiaui
2030TS MOBNTO[NHTOBHG HOCILACH.A 38 COA[ABILISH ANIORYK/RLLOR

& BOAS p.‘!‘ncdpnx ¥ T 7rexon-Foryodysa (e poPcue n.Tesc.lysx),

5, HoocHeaTRTS PBRAGACTHIeCKRS JadopuTorny poonydamxn Heot-
XOIOAME CONDSHeRMIN DENCOLAME; # BOpAFY ode[nmh, I'auua-Onex:.

| POMETPOM, YTC WRNWHTOABHC HOSVONT XOYGOTRO 3 ONOLATHBHOOTH Bhs.

AXTETOONKY *BOCABROBSLN,
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Cagls ,‘,“M‘“a B A PORAGULAAN™, AT S B T R I P G T e e
' ‘i’?ﬂ_‘e‘“. kf"ﬂxna;u‘xf
. am Al ¥, giokbosnn,

B arralicrom $pae B CDA3M O OCOGEHHOCT MG 210 Ieorpadiec-
HOPO HOJOREHHH 3 ."‘l’ana}moi% THOEDHE, B HEHOCREHCTRONHA Amson Ty
K Rarap U KasaxcTany, CYMECTBEHHOS 3IIAYEHHE UMBOT DARNOAKTHDHOS
3AVPAILERNe TePPUTOPHYE. U UucHe OCHODHHY WCTOTHAKOS DANHOZKTHE-
HOT'C RATDASHEHMY NpMponioll Cpend H& TeDDHTODHE Kpas DRASAANT
SHEAYOUME: COPRE MOUMAY SHEPHUX PIDHEOB, ADOBENEHNMX i Ceunna-
JATHHCHOM NOEHTONE # B iuras, amapun Ha YepHoOWwALCROR ADC, UCHEw
TARHA #AeDHHX 3apAnos HA HOBOH jemuae, NPORAYRTH CRETEHUS ODTaNY-
RECKOTO TOMMHBA B KOTeMRHHX W THI, nuieHue OTRAROR 300M, & Tame
1CTOYHYIH DATMOAKTHBROID BATPHEHEHYUS CCTECTREHHOTO NPORCXOKLGHEN,

PARMOARTHBHCE SArPISNGHNE ROYDBM Ha TeDRATODNH AXTANCKOTO
RPAS GHDSXEJAETON B OCHOBHOM MHOTOAOTHUMI HAKOIUIGHASMH 1A HowHe
sanarenl 43 atnocdepd DOATORNBYIME CTDOREMA-G0 M Ues288-137, sad-
POMEIHEX B aTmOCIe)Y HpH WCIOHTAHUAX ARSDHOTO Opyuus. Kpowe Tore,
BAMOTHNY HCTOMHHKOM DALACAKTHBHONG BETDABHOHUA NOYBY ABAFNTON
DAOCAMHE HeNOCDeNCTBEHHO B NOVRY MMHCDANGENE YHOODeH#H. Barpsis-
HENHE HOBEPXHOCTHMX BOE OCYCAOBACHO CMHBOM aTmocdepiuMi OCAIRAMN
CTpoiNA-30, HAXCRANPIOCA HA TOBEDPXHOCTA HOWBH.

i Hopocuduporodt odracen DATMOMRTIHYSCIME AHEAME TDO0 &TMOG
Peprux sunamenudl {00 exemecaunmy nammuM Hewrpa HaGumfeHui 3a
GATLHINEHHEM HDWDONL . CPENH) NOKAasaN, YTC WIOTHOCTH OCANKOR T
e .1'999-195?1“1\03105 HE NPeBMYATHL YOTAROBJISHHOTO ROHTPOARHATO
siaverns 110 B/MC B revende oyrox ne oymMapsoll GeTa-sRTUBHOCTA

"4 COCTRDUAM B CPOIHEM no Hopocwdaperoft odmacry 0,7 Bu/M°, B
MECTaR [OCTOHBNOE DOrNCTDAINA DPAEMAUNOHHOTO JarpASHOHUN Cpemfue
BERAYUHE ILIOTHOCTH OCARKOBR HMONT CAQRYDHee RHAYeH#e: T, BONOTHOS
# Kapacyx no 0,8 £ 0,5 Bx/v°, p.Bapadumck - 1,0 & 0,4 B/,

v Homooudupex - 1,5 1 0,7 Br/s® o n.Orypueso - 1,4 & 0,7 Bx/uC,
HascniaanHee BHENEHAN BERAHEHWA DRRMOARTRBENX 00AINOB B Dapaw
ok - 6,3 B/, B r.ilopocudupeke - o0 }3&/:,42, B N,0TYPUOBO -
- 18,0 B/

PAlMCAKTABHOCTE ADH3CMHOTO CA0S arMocheps oﬁywoaﬂeﬁa' g
Basumen w3 CTPATOCfRDE UPONYETOB DACHARS DATHOARTHBHNX POEGCTE
HIF SRODUMY GCHHUANURX, TROBOMNMHY, B ODORNHE POJH. R ooioprom
PEARCHETUBROE 3511INCHES ONEONEANETCH UANHYIeM TARNY BOHACTE,Kak
eaws ~{37, B DALC CAYHENB OTMOuARTCH IETHASHERES TOMIGY 770 ug

67444 O~ 93 - 10
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1 tomEooT O OT AOYBM COCTABASST B GPORHeM 20-70 wrp/vac,
OFHANO BOBMOXHO D DANG CAYIAER MARGUMALHOS asayesue foaM (B o8-
wAyapo-satpTHol ZoHe XBOCTOXpaWAHEA T *YaMposIGHTPAT"

{p HosockOapox) - 50 275 mxp/vac, ¥10 0UyCHOBARIO ngonaac,u,c’r-
BENHON HOATENBHOCTED STOFO HLGHTPUATHR). .

Huopppecs ObuHBAIEHHE JGNUNE O BArPHIHEHUH Bo:mymnom,
somitoro dacceiua # poved HopoorGaperoR oUNACTH HE ZXNT TOJHO-

| HpeCTABREHRN O COCTONHWI NpUpORHOH CPemM JTOTe pernoua {4
OTReARHHX 6T0 TeppsTopsl), TeM e MeHnee OHY BIOAHE MOTYT CRd-
HETEALCTBOBATL O BOHAX BOSMORHOTO BRHTPOAOTOXHHIECKOTO Hatpiwe-
“HA, CASAGTREEGM KOTOPOTO MOTYT OHTH NOTEDE B JWOpPOBEBE HACERE~
HRH.

' B TomexoR 0GI8CTH BHAYHTSBHOE ﬁ;ﬂesmeuae paﬁﬁmmouxom
HONR HAGADARETCH B yOTBE TPOTORA YeDHANBUEKOBCR ~ MBGTE BHXOIR
8 p.0CH BOAH,, NocTYHamiel ¢ TEpPRTODHY Toucke-7, Boja & I M
or depera - 30 mxDluan, odumi fon - 30-35 mxP/uac. GaeayeT yyecrs,
4T0 B TOYRE 3AMSPE 3ul'DASHEHEAML RORAR HOCTYRAEST yHe B JHATUTEAD-
god cTeneHW pasCaBAeHNAs BORoH npoTork p.OCGE - HepHUARM: 1HOBO,
FuwtuBaf TOT §AKT, ¥TO oOmft janwemucusuit o B p. OOk u ee apH-
TOKAX HAMHOTO Hu1e (T+4 wxP/uac,} YRA3@INHX 3EaTeHul, MONHO
| TOBGRATE O CBAIM ' MpOMMILICHHOTO TPOAIRORCTEA B I, ToMcre-T7 ¢ TaxuM

gooBsan GoHa eTocdepH ¥ DeXH B HpUMeranmEX palowax.

B KpacHodpcrom rpae B I989-IS91 rr, HpacHOHDORHM HAYUILM
Tresrpom €O PAH CEsB NPOBEASHN UCCHOAOBAHEA IO CUGHKE PAAEOIRC-
AOTHUGCKOTO COCTCHEAs p.Buscell, T BHROAHGHE GOPOTEMMACLONIE
Rt Liotmmereirs pecreroBamiiA Ha I0D0 kM HARe copoca. FOPHOUHMM-
YperoDO HGn JHATA HA CHOHANLHO COODYHOBRHAON c¥Ane. BUAl 0708w
PREH 8 NPOTRREHHE 1000 ww doxes GO0 npol BOAH, HOHHHX OTHO¥E-—
puld, ROuBM, PHON § DRCTHTOABHOCTH. [JCOAGHOBAHUS OXBATHRAMI BECH
prmoRyRIHIEME coeTia sarpaaHedsh, D OTOM WHCAe MUIYTORHIL, TRETHEL,

5 reeise peswll 10V 8 foodop 32 {ocHOBHME Ro300UpAZYDUE DALUO—
m‘-n.tm). - ‘

VO OTMEMEFO, YTO B 30HE CMEUSHHA COPOCHBX BOR KoMGuHaTa
Hawtonpwell KORHEHTPAINE FOCTATERT HaTpud -24 d maprawen 06,
COOTEATCTBEHHO 2,6° 107 | Ku/nt & 2,3°107" #e/a, 3To npemuuaer FKp
5o HPB - 76/82 coorsercrssuno 5 I0 ¥ 2 pasa. B noc.ATamaHoBo -
HEPRON HECEXEHHON IYHRTE nochie c0poca, S& C¥eT DPOHECCOR pachara
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# pasCasieHid ROHUHTDALRA OTHGILNHY HYRISIOR B BOA® CHAA HUKe

,u,f{i-s, OMHAKC CYMMBDHAR BKTHBHOCTE B BONS (JM3KA X NPEZGAY HOMYC-
THMOR HODME.

'; CoOpepranise RONTORNBYHAX PAIHOHYRAKLOB (rcooam,z' «60, nesnﬁ
=137, eppomR -I52,I54) B Aue BamgyroBcrol IPOTOKE HAR CPEmsuy
Foropu#l BOAHOCTH CooraBaAeT oRoAo I Ku. Houmu? saHac TeXHOTEHAHX
BYRA#ZOB B YXBOCTBAX HCCNEAYeHMXN OCTDOBOD CHEHVBRETCH NDUMeDNHO

g 17 K¢, PacApeneneHde PAONOHYRAXIOB O BPOYHIAD HOHHOTO FRYNTA
Epailie HeDABHOMODHC HA DAAWYHNX YWACTRAY DXy,

DONBIOD BHEMAHKE WDH DDOBOLSHHY HCCNDROBAHER YHASARAOCH
n:ayqeum PAFHOAKTHEHOTO SAIPHBHENNS DHOM. Beero Owno npoanai su—
pomaro dones 40 npod TPRHANHATH DAZFAYHHX BUACKH TyBomHOH ¥ mpo-
XOZHHX QopM pHOW. OCFBHHMA HyRMMZAME, HARAIVIMBROMMMA R THAHAX
PHCH gy Goofop ~32, muHx -68, nesuft -I37 u B Gnwmunefl sone HaT-
pril 24, CHNO OTMEYEHO, WTC BATDA3HCHEAN DHOA OTiGBIEDaeTCH Ha
SHATHTEARHOM VHANEHNE O MOCTA oOpOCa ARTHHHOLTH, K&K HEZe o
ToUeHHp, Tak B Byke. ToXHOPSHHMG DAjiHOHYRAUNH OOHADYREHH » pule,
sunoBAcHEON B pafone r.Kpacsoapora. HMaxcuManrHad KOMIeHTDAUNS
docdopa =32 {5,0. 10"7 K#/8r} ~ OCHORHOTG ZOSOOSPABYDNETO HyKRAMEA
ARG OTWEYRHA B TYUKE XAPEYCA, OTJORNSHHOLO B pafioxe noc. Han.rms»- .

T umia (60 ww nume cdpocal), Bunommexmit anasn? NOKABHBAGT, WTO
HPERTAYECKH Ha DCEM ECONBLYSMIM YYACTHE PeXH HDOTARGNHOCTED [00D kM
BRASE 3arpieHHOW PudE B BOBMOMHYD ROUODYD HATDYSKY, NDH UCHOTMHw
2OBSEOY 06 B DAOVONG IRTAHEA MOCTHEMA FHTOIHMM, ARAASTCH O - N
JLETHIEM,

[MOTHOCTS AArDA3HeRAR zwl&zm 10 CYMME TeXHOTEHHNX HYRALNOH
HAMSHARECE KO MeDD VHANGHWA OT ucrousexa of I60 mo 0,2 m:z{n/mz.
flo mammum Hecrsryra OHOZOTHIBCKEX npodieM Cemopa HBO PAMH uz
YyRoTHe oCuuit f ~f0H eCTRCTBAHNHOH PRIEOARTHBHOCTH COCTABAAST
I-20 rmxpo‘/‘:ac {470 HE NPOSHEAST HONYCTEMMHE ypoaeﬁx, ¥ WA oT-
JUHEETOA 0T APYIWX Teppuropwi.

Ha cepepe KpHCHOADCKOTO upan ‘}’ ~BOH cocTaBEAeT 25-30 muxpod/us
B Muranaxcroll oGxacth ¢ —fow 15-30 murpof/wac, mpw wrom ueswR w137
6 orpomuult ~90 (T.e. UPOMYHTM AREPHONO DRCIAIA NOCHE BRpHBes} ne
BHOCAY NMDAKTHYSCRH CHOSLO smaxa B :I;opmapomaa DERHBIORHOTS

.gora Az CaBeps, . -9

Pap#oanTHEHOCTE MHU ONEHMHH oapenemﬁa g O,I - ,,’?/IO Rivpy
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#8 xr, 4T cocrasimer 0,03 Ha xr (W 3%), ¥ ABAASTCA RORYOTHImMM
L7 9TRX DPOAYRTOB.

' B or.#aprull (deocedt p.Bumﬁ){' 0K He NPEBHIEAET ZCHYOTAMMX

flo pasuny JedsurPANCROTO AHOTHIYTA panuaunoruc# rurmexy
ecrecTRedisl pamucaxTeBul fon Ha CeBepe FoPHUeH, 9TC XEDRKTOPHO
BOCGme maxa Cebepa, Aress HEKBNZAREET, COPIRDYBT DATACKKTHRHHG
BesecTsa, ROJTOMY I£.0. NOBHHENEE PORMANHOKHOLY JOHA B OPTAHEIME
onereldl ¥ vesopexa. Mo.@CTHO, WO, B COCTOAHNR IHRODOBRRA SOXRUYD
POXE HOPADT DAAEOHYRMBLHHE coexiHenus, a ue J -fou).

. Comdonoro-genorpaduyecrne ACCASEOBAMHA, THE lpocaesuBaeTos
CBA3hL 3ATDHSHOHUA CPONN DPOIHOHYIINRAMY, XUMATECREMA ArQHTAMK, &
TaRKe JHIRYECRIY COCTABAADNMY PAERAUACKHOID JaxTopa, B HACYOsHEee
Bpemd HDOROEATCH B AnraficroM Kpae. BumBisexo, yTo, Havwpam ¢ 1990 r. .
{BpeMoRd HOpBEX 'Jmep;zux gonsranult) sa 40 net, ne Ced RAUANEH BOR-
pocuell HajrePPMTODRY IKONOrEUEcKOR HATPYSKA, B Rpae clOpMEDOBATACH
CACHHAR TeMOPpadiTacKan oOCTAHOBKS,

Ja nepson ¢ 1950 mo 1990 rr. ere Hacexserde ¢ 2398,2 THe.ues.
ao:g;ioc;m S 528,35 rHe,wed, HTorToBmil npRpoct WHOAOHHOCTE HACOAG-
gug cocrapss + 432,01 tHe.ven, wim ua I8, 0%. Tauas BeAWIHHA api-
10LTa HACERGHUR 3a 40-7eTHU NODHOR HE MORET OuTh NDUBHAHA HHC-
.aﬁ’c«woi{

Heroropue norssavenu 3&60&913&3»\@00':@ W CMEDTHOCTH nacezea:m
ABJTNTCA CBORTO DPORA HHEAKATODAME DOCTR HA TUPDHTODUS BHONCTUYe—
spoft uarpyase.

N % rpae ¢ [950 no I000 rr. OTMEUANCE HEGISTORDHATHNHE TCHEGH-
UHY 