COMMENTARY
Scientific Integrity and Adequate Health
Services: Twin Casualties of the Nuclear
Arms Race

Bruce Amundson, M.[3.7

he former U S5 /s largest plutonium produc
Tliun site, the so-called "Mavak™ complex, is lo
i cated near the Russian cty of Chelvabinsk.
Because the site and its location bear several simi
larities to the U S, Department of Energy’s Hanford
MNuclear Reservation, Northwest PSR chaptiors were
contacted in late 1991 by organizers of a [irst-evay
radioecelogy comference in Chelyabinsk. Following
manths of joint planning, the author headed a del-
egatiem of 30 PSR members and other reglonal and
national sclenbsts, activists, and media reprosenta-
tives to Chelyabinsk in May 1992

SCIENCE AND SECRECY

Documented  public health and  environmental
autcomes from the 50-year nuclear arms race pre-
sent inferesting contrasts in “open” and “closed”
spcieties. In the United States, the prospect of sci-
entific openness caused our nuclear establishment
to refrain from conducting vadiation health studies

ELHCHS

FAEASTRNZA0NT04- GIING03 I

2 1592 Prgsi

cians [on Soctel Responsibility

o Seiendist ar the Fred Futchinsna Caneer Research Cenler
amed co-investigater oo the Hanford 1 hyroid Dis Slody, Seatde, Wish-
inglon He s also coodmater of the §lamined-Chelvabinsk Movemant,
Addiess comrespondence and 1prin seqnests fo Bruce Amundson, M T,
Ired Hulchinzon Cancer Reszarch Conper, 1124 Colpmibia Smovs, WMP-475,
Seattle. Wa 95104

‘BAisal

ali

ont off-site populativns near nuclear production and
testing, sites. Consequently, the U S, only recently
initiated the fist such radiation epidemiological re-
search In the former U5 SR, the opposite situation
prevailed This closed sociely was willing, with im-
punity, {0 carry out extensive environmental and
health meonitoring, beginning with the initiation of
nuclear weapons production, in the secure knowl-
edgge that there would be no public disclosure.

In neither country did the cloak of national seci-
tily serve the people, In the U S, it thwarted sorely
needed rescarch on radiation health effects In both
nations, it allowed egregious expasures of thousands
of yesidents without giving them information with
which to make fundamental choices o protect them-
selves

It 35 in this environment, medical and political,
thal the work reported in this issue by Dr Mira
Kossenka, a Russian physician and yesearcher, must
be wviewed Her imporlant scientific contribution
comes at an immeasurable cost of personal and
professional pain and conthict: health care and sci-
ence bludgeoned by secxecy fur more than 20 vears
Cnly in the past two of her 22 years as a clinician
trealing patients, including radiation victirns, has she
been allowed o communicate openly the explana-
tions for their problems. The mosl fundamental
motal obligation of & physician, honest communi-
cafion in e healing relationship, was blocked



The agomy of this aberration brought choking
cmation when such ethical intrusions were dis-
cussed during the recent visit to Chelyabinsk. The
real impact of closed societies, the toll on the human
spitit, suddenly was not theoretical or impersonal
Its impact was visceral, as, physician o physician,
she presented the impact of narrow nationalistic
repressiom on professional integrity,

Her scientific studies were publicdly supported,
although no results were allowed to be published.

he leukemia study in this issue is the first radiation
health study from the Chelyabinsk region. Some
background information is critical, both to appreci-
ate the context of D, Kossenko's work and {o un-
derstand PSR’s evolving collaboration with her and
her colleagues in this region of Russia.

NUCLEAR PRODUCTION VERSLUS PUBLIC
HEALTH

The Russian city of Chelvabinsk, with 1 2 million
residents, is about 1,000 miles cast of Moscow, just
beyond the Ural mounlains Sixty miles to the north-
west is Chelyabinsk-63, known as Mayak, the fot-
mer Soviet Union’s largest plutonium preduction
site Construction began in 1945, and by 1948 it had
begun to produce plutonium. With production being
propelled by the nuclear arms race, public health
and environmental considerations were minimal.
Between 1948 and the early 1970s, three untoward
events, in large measure due to poor design or risk
assessment, resulted in massive contaminaton of
the region with radionuclides, exposing at least
500,000 residents to varying levels of radiation.

The tirst untoward event was a conseyuence of
the urgent push for plutonium prodoction. There
were minimal environmental controls on the pro-
duction reactovs or chomical reprocessing plants,
resulting in both abmospheric and surface watker
contamination. It was net unlil 1928 that the system-
alic control of emissions from the stacks of iodine-
131 and plulonium was initiated. No data on iodine-
131 releases have been made public, although, with
the rush for production and resultant minimal “cool-
ing” times for the irradiated uranivm before chemi-
cal extraction of plutonium, the amount of lodine-
131 released from the stacks is presumed te have
been substantial. (It was during the first several
yvears at Hanford, under similar production de
mands, that more than 725,000 Ci of iodine-131
were released into the atmosphere.) In addition, the
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production and chemical separation facilitics pro-
duced prodigious volumes of contaminated Lguid
wastes Muost high-level liquid wastes were stored in
tanks, similar to storage measurcs at Hanford,
Mayak scientists reported in 1990 an estimated 823
million Ci of high-level liquid wastes in tanks stored
on the site [1]. (The Hanford tank farm, by compar-
ison, currently contains an estimated 446 million Ci
of high-level liquid wastes [2]). The Mayak complex
abuts the Techa River, and massive volumes of
liquid wastes were discharged into the river, both
from reactor accidents such as ruptured fuel rods
and from active disposal of lower-level wastes di-
rectly into the river More than 120 million G of
radiation are acknowledged to have been disposed
of inte this small meandering stream and laker into
a storage lake, Lake Karachay. While viewing the
Techa River, the current director of the Mayak com-
plex was questioned about the wisdom of these
discharges. Tt was anticipated that the radicactive
material would be diluted, "like you did at Hanford,”
he replied. The fundamental difference between a
meandering stream and the massive Columbia River
at Hanford was not referenced, even if dilution is
posited as an appropriate waste management policy.
In an effort to control the dense concentration of
radionuclides deposited in the river silt {although
huge amounts contaminated the river and affected
settlements for hundreds of miles downstream, in

cleding swamps in this flal Siberian plain), a seties
of dams was built. They now hold back large lakes
of highly contaminated water. One or more of these
dams is now threatened by channeling, as water
flow is cmerging from its carthen base,

The second major untoward event was the explo-
sion on September 29, 1957, of one of the high-
Ievel waste tanks, Because of failure of the cooling
pipes, the tank overheated, causing a thermal explo-
sion. An estimaied 20 million Ci of radioactivity
were discharged. The Russians insist that 18 million
Ci settled in close proximity to the tank, and 2
million Ci were dispersed into the atmosphere, set-
tling over an area of at least 23,000 km®. There is
na way o confirm the gquantities of radivactivity in
the tank, and it is of interest to the author that both
U.5. and Russian officials, when discussing such
events, invariably talk in "round” numbers, with
great authority. It is well known that, at Hanlord,
the government and contract scientists have just
begun to “core” the tanks' contents for study and
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characterization There is no evidence that careful
monitoring was done as liguid wastes were pumped
into the tanks during the period of frenzied produc-
tion, at either Mayak or Hanford Information on
the 1adivactive quantities in the tank that expladed
at Mayak, thercfore, must be treated with skept-
IS

The Russians report that an area of af least 110
km? was contaminated with more than 100 Ci/km?,
and another 400 km® received at least 10 Cifkan?
[3). The total region had a population of about
272000, and there were 217 towns and villages. §f
took two vears Lo resetile 10,200 people from the
most highly conlaminated areas  This so-called
Kyshtyvmn explosion was actually closer to the village
of Kasli, which is less than 12 km from the site of
the explosion When members of the PSR delega-
tion, the first oulsiders in 50 years, visited this
village, the reseniment of local residents who only

FIGL_'RE Abandoned church in the evacuatod village of
Metlinn on the Techa River, about 12 10 15 km from
Mavak.
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two vears ago were notified of this major accident
33 veats parlier was strikingly familiar to those ac-
quainted with Hanford. Local health officials de-
scribe an impressive, though unverified, range of
health problems including reproductive problems,
birth defects, cancers, premature degenerative dis-
cases, immune disorders, and other discases

The third major untoward 1adiation event oc-
curred in 1967 Lake Karachay dried up during an
unusually warm and dry spring Contaminated dust
and suil were carried by the wind over an estimated
2,700 km® containing a population of about 41,500
people Tallout comsisted mainly of cesium-137
{half-life 30 vears) and strontium-9) {half-life 29
YEars),

In total, approximately 1 billion Cf of radioactivity
have been stored at Mavak or dispersed over the
region Of this amount, at least 150 million i have
been spread off-site, into the environmend over an
area of about 26,7 km®, by both ait and surface
water pathways [4]. Twe comparisons are useful to
pul these data into some perspective. The Chernobyl
accident 1s estimated to have released approximately
100 million Ci of radipactivity into the environment,
although over a much larger area Total off-site
releases from the Hanford Muclear Reservation in
Washington state are not vet known. Preliminary
results from the Hanford Enviremmental Dose Re-
construction Project suggest that iodine-131 releases
{about 725,000 Ci} constitute abowut B0% of the total
vff-gite doses, Although an additional several wil-
Hon curies of short-lived radionuclides were released
into {he Columbia River, their contribution to hu-
man doses appears (o have been less than that of
the iodme-131 At anv rate, the total amouant of
these releases 1epresents unly a fraction of the off-
site releases from Mavak

The environmental siteation at the Mayak com-
plex and the surrounding regions represents an eco-
logical problem of unprecedented complexity and
magnitude Internaticnal efforts are just beginning
to address the engineering., organizational, and
waste-management issues posed by the current sit-
uatton The Chelvabinsk ablast {political region) was
declared an “ecological disaster zome” in November
1990, and Russian President Boris Yeltsin visited
and committed support to the region Considering
the current status of the Russian economy, it is not
surprising thal there was no evidence of significant
resourees for cnvironmental management arriving
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in the region. Also, it is believed that the Mavak
complex comtinues to produce plulonium, contrib-
uting to further environmental contamination and
waste problems.

THE CONFERENCE

Late in 1291, local environmentalists, physicians,
and public health officials in Chelvabinsk began
organizing a conference on the impact on the re-
gional environment of the Mayvak complex A re-
quest was forwarded through International Physi-
cians for the Prevention of Nuclear War to the
Northwest chaplers of PSR to participate as coor-
ganizers and presenters Russian interest in the Pa-
citic Northwest was iriggered by the similarities
between Hanford and Mavak in tetms of the history
of plutonium preduction, envirenmental issues, and
roughly equivalent regional populations. Northwest
PER chapters, with Seattle as chapter courdinator,
together with the Centfer for Common Tnitiatives in
san Francisce, agreed to partcipate and to provide
speakers om a vatiety of subjects, These incheded
health issues, environmental cleamap, dbzen action,
legal issues, the role of the media, physician involve-
ment in nuclear activides, and ethical aspects of
nuclear weapons production About 50 U S dele-
gates and speakevs, 30 from the Pacific Northwest,
attended the first International Conference on Ra
dicecology in Chelyabinsk, Russian Federation, on
May 20 to 25, 1992,

For delegates arriving at the conference in this
city only opened to outsiders, domaestic or foreign,
in January 1992, it was immediately cear that the
content, sive, and signiticance of the conference had
changed substantially from what had been under-
stood by L 5. collaborators At least two factors
comtributed to the changes at the conderence: 1) a
call from the orpanizing comimiitee for preseniations
resulting in a veritable Hood ot applications from
Fussians {reflecting the prolonged isolation of their
scientists, physicians, and academics); and 2) agree-
ment by Mayak officials and scientific staft to par-
licipate in both planning and presenting

As a result, instead of the estimated 100 to 130
attendees, 540 people 1egistered, representing 284
organizations, 36 Russian cibies, and seven nations
including 61 foreign delegates There was immense
interest and media coverage, both locally and across
Fussia, in the conference content and recommen-
dations.
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U 5. delegates witnessed both the excitement and
confusion of the first-time conference organizers as
they strugpled with the complexity ot sponsoring a
conference of such magnitude. Several members of
the U5 delegation served as cofadlitators with the
Russians in the seven interest sections The tasc-
nating dynamics of newly won free speech were
observed, as health professionals and members of
the public confronted official scientists and admin-
istrators about their activities of past decades and
the data being presented.

For the first ime, Mavak scientists presented to
the world comimunity initial data on the health
effects on the worker population. They acknowledge
2,267 cases of “radiation diseases” in workers {no
total worker population figures were presented al-
though a local researcher indicated a total current
work force of about 10,0000, 77% of which were
deseribed as “chronic radiation diseases * They an-
nounced 41 cases of acote radiatiom sickness and
mdicated that 20% «f the total were varions “acote
radiation syndromes” including encephalopathy Ex-
pusures as high as 12 Sv were reported, but no data
Were given rﬁgarding the numbers of such exXpO-
SUTES.

Dr G N Homanov, Director of the Experimen tal
Research Statiom, Mavak Industrial Complex, re-
ported the maximum allowable levels of strontium-
90 for land used for agricultural producton: below
100 Cifkm’?, land can be used for hog production;
below 10 C3/km?®, land can be used for beef produc-
tiom: and, below 2.5 CGfkm®, land can be used for
dair}-‘ vperations

RADIATION RESEARCH ON SURRQUNDING
POPULATIONS

Dr. Kossenke and her colleagues at the Branch
Number 4, Institule of Biophysics of the Ministry ot
Health, have been the primary investigaturs of the
population surrounding the Mayak complex The
first medical examinations of affected persons, in
this case residents along the Techa River, were be-
gun in 1831, (Radiation monitoring of women doing
their laundry in the Techa River in 1951 recorded
up to a startling 20 rem/hr external gamma radia-
thom.) In the emsuing 41 years, data have been com
piled at the Institute of Biophysics from clinical
exammations and treatment. These include names,
residence locations, diagnoses, causes of death, and
diagnestic test results. Individual dose estimales
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have been calculated although the reliability of these
data has not been confirmed Data have been com-
piled on 28,000 persons exposed along the lLecha
River, More than 36,000 persons exposed by the
Kyshtym explosion have been examined. This infor-
mation probably represents the largest data base on
low- and mid-level radiation nonwaorker exposures
in the world The article in this issue is the first
epidemivlogical analysis of this remarkable and, un-
til recently, unknown data sef

Medical care fo the above persons is provided
mustly in the building housing the Institute of Bio-
physics, recently renamed the Urals Rescarch Center
for Radiabiom Medicine, as 1t has declared its inde-
pendence from the hMoscow Institute of Biophysics.
The facility inclodes 30 inpatient beds, as well as
the research offices It is worth noting baicfly the
pverall conditions under which this rescarch has
been conducted. A tour of this aging facility located
on a rutted back street in Chelvabinsk makes appar-
ent that, in most of the Western world, it would
have long ago been razed The floors sag, the rooms
are barely 1it, and the climical wards are spartan
Resources of all types are glaringlv inadequate, and
[y Kossenke confirmed that funding bevend a few
months is very uncertain. Yet, 10 networked 1BM-
compatible TCs, with one laser jet and two dot-
matrix printers, provide the technological anchen for
their continuing work One other stiiking piece of
technalogy is a unique, locally coratted whole-body
radiation counter, built and operated by 1 V. P
Kezheurow T measures strontium 20 levels and has
been used to study exposed residents Since 1973,
[r. Korheurov has performed more than 45,000
whole-body examinations on approximaliely 12,000
patients Ouly preliminary resulls have been re-
ported [5]

Lhe opening paragraphs of this commenlary de-
scribe the immense excitement and emoton Dr
Kaossenko and her colleagues have experienced as
they have finally been allowed to interact with
outside physicians and rescarchers, to travel abroad,
and o begin to publish ther very important find-
ings. The PSR delegation was only the second group
of toreigners into Chelyabinsk, after Secretary of
Slate James Baker's visit carlier in 1992 The hunger
for dialogue and interaction,
intercsl in hosting U.S attendees i homes and
offices, was remarkable

as well as Russian
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THE HANFORD-CHELYABINSK MOVEMENT

The formal positions and resolutions from the
conference were bold and far-reaching {A copy is
available from the author ) Following the confer-
ence, physicians, scientists, and community achivists
from hith countries foxmally established the Han-
ford-Chelyabinsk Movement (HCM). Its goals and
activities are best wiewed as subsets of the broad
goals articulated at the ¢lose of the International
Canderence on Radivecology It 5 important, how-
ever, lo Tecognize that the joals of the TTCM derive
primaniiy from PSR's mission of ridding the world
of nuckeat weapons and grappling realistically with
the envirenmenlal implications of past (and present)
nucleay weapons production and testing.

In a lively and complex session, punchiated by al!
the challenges of cultural and language impedi-
ments, the physicians” leadership from the {wo
conmitries identitied the following activities for the
initial collaborative work of the HCM:

* Ta establish electronic mail communication and
o initiate leadership exchanges, the lalter to
bogin as early as February 1993,

» To define the needs and opporfunities for the
exchange of health personnel and students;

» Toestablish a hospital-hospital linkage between
= Russian facility that serves people lrom the
radiation zones and a U §. facilily preferably in
a remmunity near the Hanford Nuclear Reser-
vation [lhe symbolism of hesling connections
botween the two communities that have been
producing Wfe-destriving producls was com-
prelling):

« Ta establish a regiomal model of health care
excellence in Chelvabinsk and to establish a
flaw of information, skills, personnel. and sup
piies for both patient care and education:

+ To suppart continuing relalionships and ex-
changes belween a number of physician spe-
cialists that weve begun by participants attend
ing the conference;

» To suppart comtacts and communication be
bwern cormomunity arganizations in both coun
tries and to generate communication through
tianslated newsletters and educational mate-
rials, to further build effective public activism
o muckear issues.

Sinee the PSR delegaton returned to the U S,
cifarts have been imbsted lo build a coaliion of
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PSR members from the Northwoes! chapters and the
British Cohambia affiliate of Canadian Fhysicians
for the Prevention of Wuclear War In oader te cany
forward this agenda Major funds will need o be
raised, and comtacts in both the U5 and Kussia
have heen initiated.

The outcomes of the conference and the goals of
the HOM exceeded in both vision and boldness the
expectations that preceded our tiip fo Chelyabinsk

President Vaclav Havel's dream o1 Crechoslo-
vakia captures nicely the vision of both L5 and
Russian physicians in Chelvabinsk B, | lavel savs,

Life in the towns and villages will have overcomes the

legacy of greyness, uniformity, ancnyinity, and ugli-

ness inherited from e totalitaran exa 1 will havie a

genuinely human dimension A& whole new health

system should be budlt 15 will be a libeaal svstem,

which means thal patients and doctors will have a

choice. State and university health facilifies will be

interconnected with local and privale syzlems and the
systems run by chutches and chanbies . the {forme
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centralist, bureanciatic, and dysfunctional system ot
support fur what cannol be self-supporting is collaps-
ing The new systemn, in all its aspects, is being boin.
prepared, theught-through - that means a slale that
will no longer suppress, humiliate, and deny the {rec
human being, but will serve all the dimensiuns of
that being [6] i
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