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The results of a long-term investigation of the health consequences of
radioactive environmental contamination from a military nuclear plant in
the southern Urals are presented. The study population consists of 28,000
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1956. The data on leukemia, one of the late effects of radiation, are
presented. The upper limit of the range of cumulative absorbed doses in
red bone marrow is estimated to be 3 to 4 Gy. Over 32 years, 37 cases of
leukemia were observed among the exposed population. The increase in
the incidence of leukemia compared with the incidence in two unexposed
control groups was statistically confirmed. The majority of the excess cases
of leukemia occurred from 5 to 20 years after the beginning of irradiation
and are both acute and chronic granulocytic in type. On the basis of the
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The assessment of the risk of late-stage somatic
effects of ionizing radiation is based primarily
. on the results of epidemiological investigations.
The major sources of data on radiation carcinogen-
esis in humans include atomic bomb survivors, pa-
tients bradiated therapeubically to ireat cancers or
other diseases, and individuals jnvolved in nuclear
accidents [1] There are many problems in the as-
sessment of risk, the primary one being how to
extrapolate the results obtained at high doses and
dose rates to low levels of exposure. This study of
the conscquences of this early nuclear accident in
the southern Urals contributes to resolving this prob-
lem of extrapolation

There were two incidents of massive radioactive
environmental contamination from a sccret military
nuclear plant in Chelyabinsk Region that led to the
exposure of the population living in the arca, The
first incident, {he effects of which are investigated
in this study, resulted from the disposal of radioac-
tive wastes into the Techa River from 1949 through
1956, It was thought that the water would dihute
the waste and render it harmless. The second oc
curred in 1937 when radioactive materials were
released as a consequence of an explosion m a
storage tank (installed to replace the river disposal
systemn) containing high-level radioactive waste (the
Kyshtym accident).

The area mos! affected by the first two incidents
includes parts of Chelyabinsk, Kurgan, and Sverd-
lovsk (Ekalerinburg) Regions (Fig 1). Key character-
istics of those two incidents ave given in Table 1.
Study of the population exposed as a consequence
of the first incident, the conlaminatiom of the Techa
River, began in 1951 and still continues Results
relating to leukemia morbidity and mortality as of
the end of 1981 are presented here with a focus on
estimation of risk,

DOSE ASSESSMENT METHODS AND
ENVIRONMENTAL EXPOSURE FOR THE TECHA
RIVER INCIDENT

For a study to contribute to the evaluation of
radiation 1isk, it must include the type of radiatjon
and the duse levels received by those exposed. Be-
cause No one was wearing a dosimeter, we had to
reconstruct the doses received. How we determined
the radiation and dose levels is explained below

The dynamics of radicactive dispersal and isotopic
compuosition of the Techa River are shown in Figure
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FIGURE 1, Region in which radioactive environmental
contamination ocourred. Contamination lines indicate
the levels for strontium-90 in curies per square kilometer
in 1957 and 1958, shortly after the Kyshlym accident
The Techa River is traced from its source near the secret
nuclear plant to where il feeds into the lset River

2, The most radioactivity was released in 1950 and
1931. In 1942, there were 28,000 people living in 35
villages along the banks of the Techa River. These
villages were situated for 237 km downstream from
the secret military plant For many of these people,
the Techa River was their main source of drinking
water From 1933 to 1961, 7,500 residents from the
upper reaches of the Techa werc resettled. The
source of drinking water for those remaining in
1936, including 4,950 residents who would be re-
setfied by 1961, was transferred to underground
systems entitely sepatate from the river (the wells
were tested for radionuchdes), and the radioactive
contaminated riverside was fenced off. From 1950
to 1961, however, the inhabitants of the Techa
riverside villages received substantial doses of both
chronic external and internal irradiation.

Estirnates of External inadiation

The measurements of gamma dose rate along the
riverbank (Fig 3), on the shore within a few hundred
meters of the water, in specified areas of villages,
and inside houses were used to estimale the ab-
sorbed doses of external irradiation. We obtained
{hese measurcmends from the technical reports of a
special team (Jed by Professor Alexander Marey)

|enkemma ®isk from Urals Nuclear Accident



Table 1. Comparison of Nuclear Incidents in the Southern Urals

Main Characteristics

Trcha River

Kyshiym Accident

Released aclivily {Ci)

Type of release

lsotopic composition as
percentage of refoase

lvpe of irradiation
External

[mternal

Size of exposed population

o 10R
Arguatic
Mg, HGy 204
B 122
7, Y Mb 136
MR, MR 259
Rare-earth elements el

Framm comtaminated sediments and
s0ils

Fram intake of river water and milk
[‘E:lsrr H-‘!Sr‘l 1.5-.7('_5:'

28,000, This is the number of poo-
ple who lived in Lthe Techa river-
side villages in 1949-1952 The
whale poputation is under ob-

2%
Atmospheric
ey 5.4
e 660
Zr, PND 249
R 3.7

From deposited radionuclides

From intake with contaminated
foodstuffs (51, rare-earth ele-
menls)

34,000 This is the part of the pop-
ulation exposad as a resuls of
the Kyshtyim accident. These
people lived on the most con-

SEryakfar, taminated territories and are un-
dor nhasorvation
Distribution of doses to rod
bone marrow
tean (Gy) 0.4 £o2
Range of individual doses 0-4.0 00y
Gy ]
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FIGURE 2. The average amaount of radioactivity released
per day into the Techa River from 1949 through 1956
and the isotapic composition of the release Because of
methods used to round off numbers, the number tor
rare-carth clements does not agree with the number in
Table 1. Ci = curie
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FICURE 3. Results of dose-rale measurements along the
fiverhank in the early 19505 {Data were obtained from
the technical reports of special teams [led by Professor
A Marey| from the Institute of Biophysics of the USSR
Ministry of Health.) mRB/h = milliroentgen per hour
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from the Biophysics Institute of the U 5.5.R Minis
try of Health Unfortunately, these reporls do not
provide enough detail to judge the accuracy of the
measurements, but there are ne other data on
gamima radiation along the Techa River during the
early 19505 The measurements were begun in the
summer of 1951 along the upper reaches and since
1952 were made regularly alomg the whole Techa
River These measurements were taken once & veal
along the whole Techa River and two to [ive times
a year in specific reference sites along the upper
reaches of {he Techa On the basis of these mea-
surements, we reconstructed the average annual
levels of exposure for the mast commonly used sites
i each of the riverside villages.

The evaluation of periods of time the people
staved in each of thesc specified sites with different
dose rates was made by Professor Melkhior Sauroy
from {he Institute of Biophysics by monitoring typ-
ical modes of Life of different age groups of inhab-
itants from the riverside villages.! Such an approach
gave an opportunity to record the average annual
absorbed doses from external tadiation for each
village and for every age group in each village.

Accumulation of doses from external radiation for
all practical purposes stopped after 1956 when all
inhabitants of the upper Techa River were rescttled
and the contaminated floodplain of the lower Techa
River was fenced off Average cumulative doses of
external radiation are given for the populations of
the villages (adjusted for age distribuiion), plotted
against their distance along the river downsticam
from the site of the release of the radivaclive wastes
(Fig 4).

Fstimates of lnternal Radiation

Ta calculate the tissuc doses of integnal radlation,
it is necessary to know the dynamics of the accu-
rmulation of radionudides in organs and tissues of
an individual The main dose-forming radionuchide
released into the Techa River and ingested by hu-
mans was strontinm-90, which is accumulated and
stored for a long time in bone (the half-life of
strontium-90 is 10,000 days). Beginning in 1960,
specialists from Branch Number 4 of the Institute of

TProbesenr Sauroy smdied palleins of human activiiy 1le fived e tive
Lhal adults, frenegeis, of childme: at gt home, inother buildings (wark
nr szhool), in the fields, in the = e along the riversans From these
data. he calentated thy average lims spentin theec speaidic siies by children,
lacTiagers, and adulis
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FIGURE 4. Average whole body absorbed doses for the
residents of Techa River villagos at various dislances from
the paini f release of the radipactivity. Gy = gray

Biophysics in Chelyabinsk (now named the Urals
Rescarch Center of Radiation Medicine) have mea-
sured the surface beta-activity of teeth, Since 1974,
they have checked the inhabitants of the Techa
River area with the whaole-body counter SICH-9.1
to determine how much strontium-90 {in the skele-
tom) and cesium-137 (in soft tissues of the whole
body) these people had absorbed [2-4] More than
12,000 inhabitants, those wha were exposed and
had vemained in Chelvabinsk and Korgan Regions,
have been measured since 1974 when the whole-
body counter was developed.

Results of numcrous measurements showed that
{here was a clear correlation between the age of the
petson and the amount of *“Sr measured in his or
her bones and tooth enamel (Fig 5} To account for
this correlation in dose assessment, Degteva and
Kozheurov {3] developed an age-dependent model
of the retenlion of strontium in human bones The
model takes inta account the changes in mass of the
skeleton, metabolic changes, and the slructure of
bone depending on age.

In addition to the data about long-term retention
of ¥5r from the Techa River incident, information
about the content of 51 in the bones of people of
other regions as the result of global fallout and
exporimental 1esults of instantaneous injection of
S into humans |6] were used to reconstruct doses
absarbed Tor a 40-year-old adult male human, the
elaborated model corvesponds to the adali male

Lenkemia Kk from Lhals Nuclear Acoiden
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FIGURE 5. Whole-bady counter measurements and beta

counts of teeth af residents in Mushumove (Data are
trom Vyacheslav P Kozheurow ) Open circles = average
values of strontium-9¢) content in the whole body for
dilierent age coharts; filled cirdes = average values of
beta-counts per minute of leeth for age cohorts of
younger segment of the populalion anby; oft curve = age
dependence of stronlium-90 for the papulation ot the
vitlage of Muslyumovo calculated with the help of Dep-
tena and Kosheurows model fthose born in 1935 through
1937 have Lhe highest whole-body contenl of sirantium;
right curve = age dependence of beta-count of the tecth
ithuse born abaut 1950 have the highest comtent in their
teelh), nCi = nanncurte (1077 cuzje!,

maodel in Publication 20 of the Intemational Com-
mission on Radielogical Protection (ICRP) |7] Such
a method enabled us to offset to some extent the
absence of reliable intormation about the initial
period of exposure in the Techa River area. Degteva
and Koezheurov calculated absorbed doses in the red
bone marrow (RBM) and in cells on bone surfaces
[3] by using models [rom Spiers and colleagues [§]
and Le Grand [9].

Vyacheslay Kozhewrov reconstructed the ™Sy
ingestion rates of the residents by using the dosim-
etry of teeth {based on what we know about the
uptake of strontium-90 during the development of
teeth). The cnamel of front molar teeth & formed
during a short time, but the replacement breakdown
metabolism of enamel takes a long thme, Information
about the content of "Sr in tooth chamel of the
population age groups in which formalion of enamel
took place during the period of massive releases can
adequately show the dynamics of intake in that
perind The retrospective evaluation of the ingestion
of “Sr by humans is based on this concept  Because
radivmuclides entered humans primarily through the
ingestion of drinking water and water used in food
preparation, the intake levels of other radicnuclides
were estimated on the basis of the nuclide compo-
sitiom of the river water and the esttmated intake

Levkemia Risk fram Lrals Moclear Accident

iovels of ™Sy as derived by the methods described

Previous assessment of internal doses on the basis
of the ICRP adult human male model and the av-
crage intake levels for adults from lhe Techa Hiver
arca showed that almost all internal irradiabon was
from Sy, ¥5r, and '*'Cs. We used these three
1adionuclides for internal dose estimales An age-
dependent medel used for 'Cs was close to one
from ICKP Publication 56 [10]

I'he mean doses in RBM for different villages are
shown in Figure 6. These assessmenis are based on
caleulated doses of external irradiation and on in-
dividual doses of internal irradiation determined by
whole-body counter measurements of strontium-S4
in 12,000 peuple in the affected villages The equiv-
alent doses in RBM were calculated by using a model
created by Degteva and Kozhewov [3] The scatter-
ing primarily reflects the proportion of people who
drank woll water or tiver water in 1250 1 1451,
which differs in different villages,

The average values for cumudative {external plas
internal) organ-absorbed doses {or the inhabitants
of selecied villages are given in Table 2, and the
dynamics of dose accumulation in RBM are shown
in Figure 7. The inhabitants of the wvillages accu-
mulated B0% to 93% of committed lifetime dose
within the first 10 vears. By using our estimate of
EBM dose levels, we determined that 74% ot the
overall population was exposed to less than 0.5 Gy
of radiation; 8% was exposed to mote than 1.0 Gy
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Table 2. Organ Dose Estimates {External Plus Internal) fur Inhabitants of Select Yillages of the Techa Riverside

Distance from -

Mean Ahsorbed Doses (Gy)

L pper” Section  Lower” Section

Village the Site of Red Bone Bone i Othert Organs
Release (km) Marrow Sutface of Lar_;:-:—: or I".“..?-"E and Tissues
Intestine Intestine
tdetling 7 1 64 226 1.4% 1.46 127
ruslyumaovo 8 &1 143 021 0.37 L
Russkaya Techa 138 .22 .53 a07 013 004
Zatecha 237 017 .40 {06 011 (.03

* The: madef fram Pablication 30 of the Intemational Commissian on Radiological Protectinn was used Ly detennne the doses Lo the gastenintestinal

tract

t “Oiner argass” means all internal organs except far the four mentianed in the table
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FIGURE 7. Mean absorbed doses of radiation [adjusted
for age) over time in red bone marrow of residents of
three Techa River villages: Metling (7 km from the point
of release), Muslyumowva (78 km from the point of e-
lease), aml Russkava Techa (138 km from the point of
releasel, Gy = gray

of radiation; and about 1% received more than 2 0
Gy. Our preliminary estimate of the upper limit of
the range of cumulative equivalent individual doses
is 3 to 4 Gy,

TECHA RIVER REGISTER

Te carry out long-term epidemioclogical studies,
the Techa River Register was created. It contains the
names and medical data of 17,000 people who re-
sided in the Techa riverside viliages in Chelyabinsk
Region and of 11,000 people who resided in the

12 The FSE Quarterly, December 1992, Vol 2, No. 4

riverside willages in Kurgan Region, covering both
populations from 1949 through 1952, In addition,
the register is regularly updated with newly obtained
information on individuals lost to follow-up because
of migration or death The register cnabled us to
abtain the number of people followed for each year
analyzed,

The risk of leukemia is based on morbidity and
mortality data.

Mo bidify Dala

The information on the incidence of leukemia was
obtained from two sources, The fitst source was case
histories obtained from the clinical department of
Branch Number 4 of the Biophysics Institute, which
has functioned since 1967 as the hematological cen-
ter serving four disiricts of Chelyabinsk Region.
These districts include the districts that the Techa
River flows through and the districts in which the
residents of the riverside villages were resettled (the
Kunashaksky, Krasncarmeysky, Argayashsky, and
Sosnovsky districks). Irradiated persons make up
about 30% of the population of these districts. The
existence of one hematological center ensured access
to hematological patient registration and uniformity
of criteria used in the classification of the type of
leukemia in the exposed and nonexposed popula-
tioms from these districts, The second source was the
Cancer Register of the Regional Oncologic Dispen-
sary, which registers all newly detected malignant
tumors including lymphatic and hematopoietic tis-
sue neaplasms.

Diagnoses were verifted by clinical and laboratory
studies (including bone marrow studies) and cyto-
chemical and cytogenetic analvses (since the 1960s),
as well as pathological examination,

Coding for the type of leukemia for a computer-

Leukemia Risk from Urals Mockear Accident



ized database and epidemiclogical studies was done
according to the Mannal of the International Statistical
Classification of Diseases, Injunies, and Causes of Death
[11].

To assess the level of radiation exposure in terms
of significant risk for developing leukemia, the leu-
kemia morbidity rate for the exposed population
was compared with that of the control groups. To
improve the reliability of the results, two control
groups were established. Control group 1, observed
for 10 vears, includes 343,000 people, the popula-
tion of all the rural districts of Chelyabinsk Region
except the four districts in which the irradiated
population resides. Information on the leukemia
morbidity of this population is available for 1972
hrough 1982, Control group 2 includes 52,000 peo-
ple, the noncxposed population of two rural districts
{Krasncarmevsky and Kunashaksky) through which
the Techa River flows The follow-up period for this
second control population is 1952 through 1936,
Conirol group 2 has fewer people than control group
1, but it matches the cxposed population more
closely for such characteristics as residential arca,
the quality of medical service, and ethnic back-
ground,

Since the control populations comprised individ-
uals matched for age (born before 1953} with those

Table 3. Leukemia Morbidity in the Techa River Study

who were tradiated, age-specific incidence stan-
dardization was not necessary. Morbidity data are
given in Tables 3 and 4.

Martality Dala

Investigators at Chelyabinsk Branch Number 4 of
the Biophysics Institute studied mortality in the ex-
posed population independently of their study of
the incidence of leukemia. The separation of the twao
studies resulted in some differences in “dose groups”
used in the two studies. The mortality study encom-
passes the population of both Chelyabinsk and Kur-
gan Regioms that resided in the Techa riverside
villages. This population tended to be heterogenous
in the amount and level of their exposure to radia-
tion, in other factors that influence carcinogenesis
siuch as national and ethnic genetic factors, and in
administrative regions in which they lived. To elim-
inate the influence of national/ethnic genetic factors
and differences in heaith administration n the dif-
ferent regions, several control groups composed of
nonexposed populations were used for compating
mortality rates, Each of the control groups was
matched to the exposed group for nationality and
administrative area of residence (Table 5). The in-
formation on mortality was obtained from govern-
mental institutions that register deaths and births:

Mumber of

Cbservation

Incidence per 95% Confidence

ol i Cases PR )
Pericd (vr) of Leukermia 10° PY Intervals
Exposed population iz 7 10.6 71-14.1
Control 1 (Chelyabinsk Re- 10 133 45 3.7 53
gion)
Contral 2 (Kunashaksky and iz 93 5 h Ad-h &

Krasnoarmeysky Dislricts)

* FY = purs0n-vears

Table 4. Leukemia Morbidity According ta Exposure in the Techa River Sudy

Megn Jose Cases of Incidence per 4% Conlidence
to Bone Py . 3 rare L
; Leukemia i0F Py Intervals
Marrow [Gy)
143 46,777 & 12.8 56253
.52 16,130 3 B3 23-2113
.59 G, 209 ] 9.9 5.2-17.3
029 1046, S04 12 11.2 A =182
313 106047 ) 7 03 _ _ 30122
Contral 1 2,950, 00 153 4.5 3.9-5.2
Conteal 2 1,064, {HH) 93 56 4. 6-6.6
:ﬁ= |_||;‘r5I,'ln|'l Years R
Leukemia Risk from Urals Muclear Acodent Kossenkn =t al 1492



Tahle 5. Characteristics of the Observed Cohort and Mortality from Leukemia

Lenglh of Average Leuke-
L. : " Number s ;
Crops Fime on the  Predominant Doses in MNurmber ot . : mi 9%
Under Bank of the Fthreic Ked Bone  PY* Ulnder of I.'_}D'“hs Martality Conlidence
. : . . - . [rovm !
Cibservation Techa After Cirop harr o Clbservation . Rate pe Irstesrvals
o Leukemia
Exposure eyl 10 Py~
1 -8 wr Fussians 1.6 13065 2 15.3 2.6-48.2
] G-10 vr Tartars ard na2 aeA7 4 7.4 2.7-181
Rashlkirs
3 sl reside Tartars and 061 &1.850 4 6.5 11148
Bashkirs
4 1012 yr Russians 2% 32,251} 3 A 23-2210
3 Still reside Bussians 218 124,050 ! 64 1h 121
[ Still resicle Ressians 018 131,303 3 18 | 3-B 0
Contral group 1 - Tartars and — 372,320 b 16 n7 32
icompared with Bashkirs
exposed graups
2 and 3
Conteol group 2 - Russians — H28,0580 0 b 26-449
icampared with
exposed groups
1,4, and §)
Control group 3 — Russians 38410 34 ib 27-448
[comparad with
exposed group &)
" Y pl*rx.c;rl-'.-'l.'ar*.- i i
the Burcaus of Civic Status Registration of Chelya- Techa Piver
binsk Region and Kurgan Region The cause of death -
was coded according to the Muanual of the Inferna o [ - Aewle
Honal Statistical Classification of Diseases, Injuries, B 0.8 S — Chronie granuéoestic
ard Causes of Death [11] & 7 - )
The study deals only with leukemia morlality. ’ 50 21— Chronte Eimphacuite
The data on leukemia mortality are given in Table 3
5 The total number of leukemia mortality cases docs ?a; 5K
not equal the {olal number of leukemia cases be- L \& 4.8
conse some individuals with leukemia (both in ex- H 3 73 a4 2.8
posed and in control groups) died of other causes § \\ = =
It is possible that this methoed of data collection led E % e 4 }j'g\ &
to cur estimates of absolute risk being too low. < i é/‘/ /;/'/%! .
fxposed  Conlroll Controld

RESULTS AND DISCUSSION

Analysis of the Techa River data shows a statisti-
cally confirmed increase of the incidence of leukemia
in an exposed population compared with bwo control
groups (see Table 3). The excess cases were primarily
made up of acute and chronic granulocytic leukemia
{Fig 8). Most of the excess leukemia cases were seen
5 to 20 years from the beginning of rradiation (Tig
a3,

Ta determine whether there was a dose-response
relationship, all cxposed individuals were grouped

- 194 The PER CQuaredy, December 1992, Vol 2, Mo. 4

FIGURE 8. Type of leukemia found in exposed and con-
trol populations,

by dose categories (see Tables 4 and 5) A correla-
tion-Tegression analvsis of these data shows a sig-
nificant correlation in morbidity and mortality with
dose (Fig 10} It is necessary to keep in mind, how-
ever, that we used standard tests of trend that rely
on asymptotic approximations, which may result in
exapperated significance levels. Our analysis has
also ignoved the possibility of dose errors that can
dislort the regression line,

Ledlemia Risk from Urals Nucleas Accidanl
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The risk estimates given below are based on the
concept of absolute risk and linear form of dosc-
response function. The versions of leukemia risk
assessmeont are summarized in Table 6,

The first method of 1isk estimalion is based on the
total of excess cases of leukemia in lhe whole pop-
ulation (see Figure Y) The expression is

= II._."TN ' ﬁ}..

where R is (here and below) the absolute risk coel-
ficient {per 10* person-years-gray); n is the total
number of excess cases; N is the number of person-
years under observation; and D is the average bone
marrow-absorbed dose for all people (0,534 Gy).
The second and third methods are variants of the
regression analysis. The second method of risk esti-
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FIGURE 111 The dose-response relationship for leckemia
morbidity and morlalily. PY = persan-years, Gy = gray.

mation may be written as

Y = Yu + RD_.

where Y is the risk of leakemia, D is the variable
bome marrow-absorbed dose, and Yy and R are
determined by application of the leasi-squares
method from the data of Tables 4 and 5

Table 6. Estimate of Leukemia Risk Based an Techa River Data by Method Used

Ahsolute Risk

ddethod Dala per 10,000
Py (G-
Excess cases of leukemia 17 2% excess cases compared with 1.10
contral 1
214 pvoess cases comparcd with 067
cantrol 2
Reuression analvsis of the daose- 1% WAoot bidity data 048
base incidence of leulkemia 21 Muorlality data 068
“Weighted™{ regression analvsis of 1) Excess morbidity when com- D68
the dose-base incidence of excess pared with control 2
leukemia 2) Excess mortality when compared 79
with control groups from the
same clistricts
* BYGy = plrsan-years-gray
1 Weighting coeficients were created by leking the inverse of the canfidence limis
Levkemia Risk from Lrals Nuoclear Accident Kossonko et al 195



It appears that the assessment of Yo overestimated
real control rates (this can be seen from Figure 10},
and consequently could underestimate risk coeffi-
cients. The third method used to estimate risk is one
that uses the lengths of confidence intervals in the
least-squares procedure. In this method, the sum of
the squares of the deviations multiplied by "weight
ing coefficients” is minimized.

As can be seen in Table 8, all methods give values
of risk coefficients between 0.48 and 1.10 per 10
person—}'ears—gra‘!.’

It is interesting to compare our study with similar
investigations by other suthors [12-14] Table 7
compares the Techa River study with other studies
that investizated the relationship between exposure
to lonizing radiaticn and the risk of leukemia [12-
14] The risks in the Techa River study are smallet
than the risks ta atomic bomb survivors and those
irtadiated for treatment of ankylosing spondvlitis
and cervical cancer. Further study is needed because
it ts not possible to determine whether the smaller
risks are the result of prolonged exposure to low-
dose rates or whether the number of cases of leu-
kemia is underestimated in the current study, this
underestimation being the reason for the lower ex-

cess risk estimates H

Table 7. Comparison of Leukemia Risk Studies
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COMMENTARY

Response to the Paper of Kossenko et al.

Dravid Rush, MDD

he scientitic world was startled by the emer

gence of the data in part presented by D, Mira
ta Kossenko and her colleagues in this issue of the
journal. The Soviet authoerities only first confirmed
the 1957 Kyshtym explosion in 1987, 30 yeas after
the event; then two years ago we first learned from
Dr. Kossenko that the health of thousands of the
victims of dumping of raw radicaclive wastes from
the Mayak pletonium processing plant near Chelya-
binsk has been followed by the research unit she
heads.

I was privileged to attend the Inteinational Ra-
divecological Conference in Chelvabinsk in May of
this year | listened to most of the 30 or so papers
presented by Russian scientists at the section on
Medical Effects of Radiation Exposute. The transla-
tors were unaccustomed to technical texminclogy,
and the slides were verv difficult to understand
(They were shown on a screen four feet wide in an
auditorium with about 1,000 seats ) Still, some gen-
eralizations were possible. There were many groups
working on both worker and community health, in
addition to Dr Kossenkao's; the levels of exposure
were very much higher than those that have been
reported from nodear accidents or industry in the
West; my impression {and, until these data are pub-
lished, it will romain an impression} was that the
reported health effects were surprisingly and uni-
formly low. given the high exposures, and that the
research techniques and interpretations, having de-
veloped in isolation and in secret, were unpolished.
Other relevant information incuded a remarkable
documentary film in which residents in the villages
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studied by Dv. Kossenko stated that they were never
told why they were of such interest, were never told
that they had been exposed to radiation, and were
never given the diagnoses of their diseases. Com-
plaints were most often dismissed as caused by
“dystonia,” and death certificates were said to have
been falsified. Further, when members of our group
visited local hospitals, they were told of large num-
bers of dead and dying after the two acute disasters
n 19537 and 1967 who were kept “off the books.”
We could not verify these stories, but they, and the
attitudes of many of the senivr bureaucrats in the
nuclear weapons complex with whom we discussed
what should be the future divections of health re-
search, gave us pause. These mManagers asserted
minimal, if any, health consequences from weapons
production, much like their U5, counterparts (The
persons in charge appeared to be those who directed
the complex over the vears, despite the political
upheavals of the last few years)) They are hardly
disinterested scientists; their professional futures,
and conceivably their lives, might depend an the
outcome of this vesearch

Mot is our Department of Energy a disinterested
spectator to these events; a US Department of
Encipy spokesperson, when discussing these data,
said on National Public Radio:

If our clean-up is required tv go the very significantly
lovw levels thal are cirrently—we're curtently driven
to, it cold cost the United States a trillion dollars or
mme, What we necd to de is o establish very mealistic
standards that we can work towards. And we believe
that that data enly exists in one place on the planet,
and that place is at Chelyabinsk [1]

Thus the Department of Energy has strong mati-
vation to fund and parlicipate in this research and
has signed an agreement to do so [2]. And we must
remain skeptical of both the research presented in
this issue and what may appear in the future, unless



the exposures, but far more importanily the out- REFERENCES

comes, are independently verified by the families 1 Don Anderson to Dan Charles. All Things Considered. June
and carepivers, and not just the paper records, of 17, 1992
2 sdemuotandum of Lnderstanding. 15 Department of Energy,

> pxposed o stakes ave very high, and the ) : Lo :
the expe The stake very hig d the 1S [repartment of Tefense, Subsidiary Institute of Biophys

I_1]_":|_'!I.'|:_r$_-"|' are not necessarily without thelr own mo- s Nl (Mindstiy of Healih of Russian Federation). Urals
ol Fesearch Center for Radiation Medicine, and athers June 17,

tives on how the results furm out. -
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