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I. Introduction 

The first public indication that a serious radioactive accident had 

occurred in the Soviet Union appeared in the Western Press in the November 

4, 1976 issue of New Scientist, in an article by Dr. Zhores Medvedev entitled, - .. 
"Two Decades of Dissidence," (p. 264-267, Appendix I). The ma.in thrust of the 

article was the degree of dissidence am:mg elite Soviet scientists. In the 

article Dr. Medvedev discusses the accident which occured in 1958 as an ex

ample of the fight against Lysenko 1 s theories and how classical genetics was 

legitimatized for radiology, radio-biology, and medicine as a result of the 

accident. He describes the accident: ''nuclear reactor waste had been buried 

in a ueserted area, not nx:,re than a few dozen miles from t"le Urals town of 

Blagoveshensk.. • Suddenly there was an enorm:ms explosion like a violent vol

cano. The IIIJcieaT reactions had led to overheating in the undergrmm.d burial 

groqnds. The explosion poured radioactive dust and materials high up in-co 

the sky." (p. 265) See Figure l for Location Map. 

The report of the accident according to Dr. Medvedev in his article in New 

Scientist of June 30, 1977~ entitled, "Facts Behind The Soviet Nuclear Disas

ter," (Appendix II) caused a sensation: ''My New Scientist article created 

an unexpected sensation because this nuclear disaster was absolutely unknown 

to Western experts" (at least in the general scientific comrm.mity outside 

the intelligence commmit:y). Sir Jolm Hill, the chainnan of the United King

dan Atomic Energy Authority "tried to dismiss my story as both scien'tific 

fiction, rubbish and a figment of the imagination." Dr. Medvedev's story 

was confirmed by Professor Lev Tumerman who said that he had visited the 

area bet:ween the two cities in the Urals, Oieliabinsk and Sverdlovsk, in 

1960, and was able to see lumdreds of square miles tha't had ~n heavily 

contaminated by radioactive waste. The article details how Dr. Medvedev 
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went through the Soviet biological literature and found veiled references to 

the accident and the biological studies that resulted from it. He claims in 

the article that mre than one hundred articles have been published since 1958 

which detail the effects of strontium-90 and cesium-137 in natural and plant 

and animal populations. He says the length of time that populations were ex

posed to the radiation corroborates reports of the accident occurring in late 

1957 or early 1958. 

II. .Analyses of the .Article 

Dr. ~dev quotes a pa:per by F. Rovinsky in Atomnava Energiya (p. 379, 

1965). In this report Rovmsky states that the experimental lakes used to 

corroborate his mathematical mdel for mvement of radioactive isotopes were 

11.3 an:! 4.5 square kilometers in size, and almost rmmd in shape. They were 

of the eutrophic type. These are equivalent to lakes with radii of 6000 and 

4000 feet, re~-pectively. Dr. Medvedev points out that "it is hard to believe 

that anyone in his right mind would contaminate t:wo such l~rge lakes j ust to 

confinn some mathematical calculations." This seems a reasonable enough 

conclusion but shows the deductive method of analysis used by Dr. Medvedev. 

The concentrations of radio isot:opes in 'w'ater or in sediments are not given 

in the English version of this publication though .the relative concentra

tions of Sr-90, Ru-106 and Ce-144 are given. The article is found in Appe:m

dix III. 

The rest of the Soviet li terann-e referred to or documented is not 

available in the Vanderbilt library though the Union List of serials indicates 

that these journals are all subscribed to by various libraries in the United 

States. It would~ possible to obtain copies of the original articles. 

The next references are a series of papers by I1 ' enko which were pub

lished in Voprosy khtilogii (problems of ichthyology). I1' ~nku found that 
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the concentration of strontium-90 in water was 0.2 micro curies per liter and 

cesium-13i -was 0.025 micro ruries per liter. Medvedev states, ''both figures 

are 100 times higher than contamination lev~ls in ponds created specifically 

for research pl.ll1)0ses both in the U.S.S.R. and other countries." These con

centrations compare with maxililurn concentrations of strontium-90 in the Columbia 

River at Vernita in 1972; of 2.8(10-6) micro curies per liter as. shO\ffi in ERDA-

1538 Waste Management Operation - Hanford Reservation (p. II-3-65). Open ponds 

on the Hanford .site had concentrations of cesium-137 listed as high as 220(10-6) 

micro OJries per liter (p. II-3-67) in comparison to the levels of 0.025 micro 

curies per liter in the Il'enko article. Strontium-90 in the groundwater in 

areas under the disposal sites reached concentrations as hlgh as 19. 2 pico 

curies per milliliter or .019 micro curies per liter, an order of magnitude 

lower th.an the concentratioru; found in the Il' enko open ponds. (p.II.1-73) The 

activity of the intenne<l.iate radioactive waste generated at Oak Ridge National 

Laboratory is listed as 0. _005 curies per gallon or 1320 micro curies per liter. 

This is taken from WMx-1-1532~ Environmental Statement on Radioactive Waste 

Facilities - ORNL, August~ 1974 (p. 23). 

During the period of the Clinch River study the highest concentration 

discharged from White Oak Cr~ek into the Clinch River -w-a.s listed as 0.017 
' 

micro curies per liter in ORNL-3721 Suppl. l,"Concentrations, Total Stream 

Loads and Mass Transport of Radiorruclies in the Clinch and Tennessee Rivers," 

M.A. Churchill, et al, 1965 (p. 7), which indicates that the concentration .. 

in this Russian "experimental pond" was 10 times higher than that in White 

Oak Creek which drains 'the Oak Ridge National Laboratory facilities. I think 

one must agree with Dr. Medvedev that the concentrations in the pond were far 

higher than one would utilize in ponds cr.eat~d specifically for experimental 

purposes. 

Dr. Medvedev calculates that since more than 100 pike were sampled, the 
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lake must have had at least ten to twenty times that number in order not to 

affect the population balance. The lake contained only four different species 

as reported in I1' enko' s work (which we have not been able to look at yet) • 

From this Medvedev assumes that to hold this many pike the lake must have been 

ten to twenty square kilometers in size. In conversations with the Tennessee 

Wildlife Camnission, the fisheries people there say that it is impossible, . 

based upon this sketchy evidence to indicate the size of the lake. It would 

depend a great deal upon the type of lake, the other fisheries presently in 

the lake and the feed material available. Therefore, though Medvedev' s cal

OJ.lations may be correct there certainly is no way of conchlding th.is from 

his article. One must, of course, go to I1' enko 's articles and search t'1ose 

mere carefully than is possible from Medvedev' s treatlllent. Medvedev also 

points out that the concentration in the sediment was at least ten times 

that in the water. 

To contaminate a lake of size with O.Z micro curies per liter would re

quire mre than 50,000 curies of Sn-90. Il'enko poin'ts out that the total 

am:runt of Cs-137 and Sr-90 in water, plan'tS, plankton~ and silt is 1000 times 

higher than in the water. Therefore, Medvedev concludes that the am:itmt of 

strontium-90 and cesium-137 in the lakes lIIU!:it have been a't least 50 million 

curies • . This aJOOunt would have had to flow .into the lake from its basin. 

'Therefore, the total aioount of contamination ImJ.St have been IID.lch higher than 

this. 

'The soil contamination in that a-rea ranged as high as 3.4 millicuries 

of strontium-90 per !Square meter. Thi.s contras'tS with fallout concentrations 

of 83. 7"milli0.lri.es of Sr-90 per square kilometer (83. i x 10-6 milli curies/m2) 

in the most contaminated region, 40 to so0 north latitude, till 1970 (UNSCEAR 

1972, p. 26) • Obviously, the average concentrations around the globe were 

much lower than those found in the test areas. These should be compared with 

s 
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the concentrations m the soil at the Nevada test site. Twent:y one deer were 

killed m the contaminated area. From this ~i::dvedev concludes that there IIUSt 

have been at ieast 100 deer available and they w-ou1.d have required 100 square 

miles for their range. 

Both the extrapolations by Medvedev from the number of animals sampled 

are very tenoous. The original literature, Zoologicheskii Zhrnl (Zoology 

Journal) and the Zhurnal Obschei Biologii (Journal of General Biology) should 

be consulted. The range of the an:imal.s needs to be investigated further to 

see how valid are the estimates by Medvedev. They, of course, would not prove 

that these were in fact the ranges but cou1.d show if they are reasonable values. 

Medvedev goes an to state that ''many millions of curies of strantium-90, 

cesium-137, and other radioactive isotopes did contaminate a very large area 

o£ the South Urals region where the first Soviet military reactors were built 

in the late 1940's. The na'O.Ire of the contamination certainly excludes the 

possibility that. it was a reactor accident or a real atomic explosion. The 

facts in the published materials a~ ImJCh better witil an accident in a nu

clear waste disposal site." 

III. Analysis Of The CIA Documents 

This view can be contrasted with the infonna. tian made available in the 

6 

.CTA documents which were released on November 11, 19i7 to Mr. Richard B. Pollock, 

Director of the Citizens' ~vement FoT Safe And Efficient Energy (Critical Mass) 

(Appendix IV). The unevaluated infonnation does corroborate, to some extent, 

sane of the infonnation presented by ~.:..vedev. It indicates that there was an 

incident at a nuclear plant near .tCyshtym, a town 70 kilometers northwest of 

Chelyabinsk on the Olelyabinsk- Svertl.lovsk Railroad line. fa the first report, 

identified as CSK-3/465.,101, dated February 16, 1961, it is indicated that an 

explosion occurred in March, 1958 and wrecked part uf the nuclear power plant. 

------ - --- -- -



In the report OOB-3, 202!034, dated S December 1961, it is stated that "in 

May, 1961! a terrific explosion occurred in the Chelyabinsk region." In 

the report identified as OOB-3,204,092~ 21 December 1960~ it is stated that 

"in May, 196Q ••• all the leaves on the trees in and around Y emanzhelinskaya 

-were ccmpletely covered with a fine layer of red dust. Very quickly the 

leaves on the poplar trees became extremely shiny brown, curled up, and 

fell off. The leafy green vegetables were covered with the same type of 

dust and curled up and died." In the Report OOK-323/20537-76 dated 27 Sep

tember 1976, the statement is made, "In about 1956 th.ere was an explosion 

at Chelyabimsk-40; the explosion lighted up the sky for a great distance ••• 

The chief evidence of the explosion was the tremendous number of casual ties 

in the hospital of Chelyabinsk. Many of the casualties were suffering from 

the effects of radiation." TI1e Report OOE-324/01015-77 dated 24 January 

1977 states that a 20 megaton device was deliberately dropped from an air

plane in this region in the 1957-1958 period to test the effect on a subway 

as -well as the usual civilian and military facilities. In the Report C:CB-

321/06645-77 ~ 25 March 1977~ it is stated that the 'Kyshtym Disaster' 

oco.n-red in 1958 and ''-was caused by a blast at the storage site of nuclear 

waste from military react01"s. I was told that the accident was caused by 

the negligent storage of plutonium wastes." In the Report entitled, "Plant 

Summary, IR Finn Nobzr 8014401, it is stated, "In the spring of 1958 hun

dreds of persais were exposed to radiation and injured as a result of an 

explosion at the Kyshtym plant. In early October 1959 an atomic test re

portedly took place in Kyshtym." 

IV. Evaluation Of The Doa.unents 

The quantities of wastes involved can be compared with the total inven

tory of ~trontill!l-90 at the Hanford site which wa.c; est.iwlted (in the National 
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.Academy of Sciences Report, ''Radioactive Wastes at the Hanford Reservation, 1978) 

to be approximately 127 million airies of strontium-90. If we assume that Han

ford has approxilllately two thirds of the defense radioactive wastes, this would 

make a total of approximately 200 million curies in U.S. storage. This certain

ly casts sane doubt about the 50 million curies of strontium-90 and cesium-137 

that Dr. Medvedev indicates were in one lake. 

I£, as appears possible, there were two incidents, one can make calculations 

an the production of strontium-90 from a 20 megaton bomb. If one assumes that 

the bomb is all fission then one would arrive at approximately 3 million curies 

of strantium-90 produced in the 20 mega um explosion. M:lre likely, only about 

5% of that energy released was due to fission and therefore only about 150,000 

curies of strontium-90 were produced, not all of which, of course, would fall 

to the ground in the inmediate vicinity. If the bomb was exploded close to 

the ground, and incorporated soil in the fireball much of it would be deposited 

locally. 

Cile might compare these quantities of strontium-90 ·with the strontium-90 

produced by all weapons tests through 1970, 14.4 megaazries. Of this aJIX)Uilt 

14.1 megacuries had fallen to the ground, 1.8 megacuries as local fallout, and 

12. Z megacuries as global fallout. (UNSCEAR, 19 72 , p. 84) 

From this info~ti.cn one can conclude that m::,st likely one or roore 

radioactive jncidents OCOJ.IT.~ in the Soviet Union in the 1956-1958 time period. 

The aDDUnts of strontiun depc.,sited as deduced by Medvedev seem to be excessive. 

V. Implication For The U.S. Nuclear Program 

1'lhy should we be interested in the further examina'tion of these Soviet inci- · 

dents? I believe there are four maj or reasons why we should be interested. 

1. It is likely to be one of the major questions r aised by the intervenors 

in the future. We need to have answers. Could it happen here? There are three 

·• -- -- - ----
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particular items that we might investigate. First~ what would be the effects 

of a hydrogen explosion in one of the waste tanks? We could calculate the 

am:::n.m.t of build-up of radiolytic hydrogen in the tank and assume that this, 

combined with sufficient oxygen, could cause a hydrogen explosion to ta1ce 

place. This ·should be relatively straight-forward. Secondly, we could es

timate the effect of inadvertent nuclear excursion. For example, if the 

Soviet reprocessing teclmology was less sophisticated than ours and left 

as nu:h as 3% of the plutonium-uraniun in the waste so-eam anu stored this 

in a neutralized solution, then it might be possible to concentrate suffi

cient fissile material in the sludge to have critical mass. What would be 

the effect of such an explosion? Once again, this should b~ relatively 

easy to calculate if we do not insist upon a very sophisticated scenario. 

Thirdly, if the waste wert~ stored in trenches such as Z-9, could an inad

vertent criticality take place? These questions could, I think, be resolved 

ii; a simple fashion relatively quickly. 

Z. It might give us further information on the migration of nuclear 

wastes released to the environment. What would be the effect of a nuclear 

waste explosion on the environment? What would be the mvement in the 

environment? To do this, it seems to me there are three major things we 

could do. One is that we need to read the Soviet literarure that Medvedev 

has, and which he details, only briefly, in his article in New Scientist. 

lt would be useful to be in contact with him to see ltis bibliogrc:1.phy on one 

hunch-ed or so articles he says that he has read. It would be even 1rnre 

useful if he -would make copies of those available to us. The translation 

. of this should be a relatively minor matter and. we, as engineers, might cor

relate and evaluate this infonnation in a different way that he~ as a biologist 

has. Secondly, we neetl to read the Soviet liteTature in the health physics 

field and in the fields of hydrology, meteorology, etc., which are not the 

-·· - -- - - - --- ··--------------
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areas that, it appears from the article, that Medvedev has looked at. In 

that case, we would tend to look for the same sorts of coincidences that he 

found in his look through the biological literature. From this we wuuld 

try to obtain a coherent picture of what has actually taken place - the spe

cific kinds of nuclides that have m::,ved, how far they m::,ved, the rate of 

decrease, etc. Tne initial clues are found in the article, "Atomic Energt' 

that Medvedev quotes and is attached here. (.Appendix IV) And finally, we 

might compare this·movement with the Ok.lo phenomena and see if the 100vements 

seem to be similar. 

A lot of this evaluation, of course, was based upon supposition. For 

example, in the "Atomic Energy'' article detailed infonnation on the mvement 

of Ru-106~ Ce-144, and Sr-90 are presented. Their fission yields are 3.8, 

6.1 and 5.9%, respectively. Yet, their concentrations in lake water vary by 

a factor of 10 with Ru-106 and Sr-90 being approximately the same concentra

tion and Ce-144 being approximately a factor of 10 greater. This does not 

seem logical. We expect Ruthenium-106 as a complexed ion, as frequently is 

the case, to flow to the lake fairly quickly. The strontium would be the 

intermediate flow, and the cerium as a rare earth, to be tied into the sedi

IJel.ts in a verf short order. This is corrobord.ted by the studies at Hanford 

as sb:>wn in Figure 2 (P.II.1-46). 

3. One . could do an :independent check to s~ if such nuclear incidents 

took place .in late 1957 and 1958. Using fallout dau and meteorological maps, 

it would be possible to determine when and where the incidents took place. I 

did this in mr the!iis in the early 1950' s. Titls certainly should be checked. 

4. What sort of remedial measures could be take to avoid such incidents? 

Should the depth oi the high-level liquid radioactive waste tanks be sufficient 

to prevent the release of this radioactive material to the atm:,sphert:: in the 

e:.,vent of a criticality incident? What L; the max.:inun energy release to be 

expected from a critlcality incident? Are we making a mistake ln having our 
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.tank storage so near to the surface? There is an indication in the CIA 

unevaluated reports that a 20 megaton bomb was exploded over that region 

for a tra.:inmg film. Would this be sufficient to remve the earth and 

the tops of the tanks? If so, what depth would one have to go before this 

would be impossible? This study might then also change the criteria for 

the storage of the liquid waste prior to the time of solidification if we 

did reprocessing. It might also indicate whether or not we wish to 

store the irradiated fuel elements at the surface for a period of time 

prior to the decision to store irretrievably in deep geological fonna.tions. 

The cost of such sttldies would be small in comcarison to the v-d.1.ue 

of the infonna.tion to be oht:ained. I urge that these studies be undertaken. 

I 
I 
I 
I 

- - I 
I 

' 
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~ . . decades oi dissidence . " 

Khrushchev's speech to the 20th Party Congress in 1956 forced scientists, among ochers, to reappraise · -

their role within society. Some of the scientific: elite then linked up with the rank and file to form a 

unique and highly significant part of the dissident movement 

The repression of scientists and Khrushchev also ·abolished the annual "Stalin Prues'.: 
·",~ . .:-J intellectuals during Stalin's time which had been awarded for- the best achievements-ii 

- ~~ could aeate the impression that science and t.ecl:mology. He introduced the ''Lenin Prizes!: 
-~ dissidence was wid~ad amon& _· in their stead. .These . wee to be awarded once every. two 

~. tbem. However, this was not · the , years, there· would be fewer· of them, and they · would 
··case. There were di!erent.reasons.- . involve less. money. Tb.is reform was. however; not :averr 

, ··for :repressiou. · Some;wez-e-; pene-:~.~sicnifican.t.:-~·~:-r.•~·· ; -· · . . ;..;..>= ......... ,:;--:.-- -.._~:,;.;·-£~ / =-• ~ . .::-~~::~~ 
i cated for- ·theiT· political ' views, '. : Khru.sbcbev's real conflict with the scienti5c comnitiiiitt 

---~ others were victims of the struggle . beian to be £-et .after 1958-59 when the .. anti-party" oppo, 
. ~ with pseudo-scientific trends, bat sition had -been eliminated and he had bea:>~· the .. "de: 
•;1· ·many were repressed. for purely - · facto" dictator -0f the Soviet Union. In aa:ordance with ~ 

.. ";random reasons. . . . - . :- • · long standinf tradition of the communist movement...this. 
:·· Stalin was an anti-mtellec:tual in . meant . that be now wanted to be thought of not only,as,: 
many · of · bis actions. He often - a political leader-the first secretary of the. pam-buf 

. supported badly educated or . just .also as a "super scientist" who knew all the aaswers. _.-;~,± 
01"' Zhores - -::::.,. ~-: , -primitive .people, .considering them · • · · · ·. · . ··• · · · ·. . · ·-"""~~ 
Medved.., -• . · . - · to . •be .. great'' scientists because Opposition to-Lysenko · ·· : _; :.·:::_~~ 
is a biochemist . they had declared their intention An important centre of scientific and politial opposition: 
worlciJl& n the .: • of carrying out some extraordinary . arose in the agric:nltural and biological sciences around ~ 
NMaediti~~l..,I..astitutefar· ·:.~:.. achievement. . Sometimes this • L~ issue. Hundreds of scientists-not only biologists; 

o: · · •Au,~ ··" · ;::_ :c. support - was justified and the :· but chemists, physicists and · o~ited against;" 
~ =~=t :·_~-•-·,_·::achievements of these · unknown · Lysenko and against Khrushchev's support of Lysenko~ 

' . · - · ·•.- . pioneers. were later recognised This struggle· was reflected in -many· official m«tings and::: 
throughout the world. Examples . include D. Papanin's countless speeches by Khmshcbev; · where he attacked:r 
sucr:essful expedition to the North Pole, and V. Chk.alov's those scientists who opposed the "fruitful and revolutici~ 
first transarctic .tli&.bt from the USSR to America. . ary M:ichurin-Lysenlco bioloa". · - . - · . · ,-;~ 

But very often Stalin's anti-intellectual support was In 196S a number of scientists challenged Klru.shchev•§:· 
given to semi-eduated pseud09Cientists like T. D. Lysenko unrealistic 70 to 80 per cent annual growth ta,ze.t for.th~ 
and 0. Lepeshinskaya. Such scientists then· tried to est» cbemical fertiliser · industry. Theil" open letter had so~ 
lish a dnroinating position through ideological pressure and effect and tbe .. chem.icalisatinn" .progr-amme w• modifi~ 
by using the apparatus of termr. It~ ju.sf this cruelty Awareness of environmental problems aso starte¢:, 
..md the terror of the state machine wh:ich made ot"ganised around the 1960s, scientific groups often pointing out _th~: 
dissidence in science impossible. . environmental dangers of industrial projectt. In some ; 
. Individual cases of dissent amonf scientists were pos- cases the government made concessions, but. 1Z0Te otte:i~/ 

_sible. One exampie was the direct r-efusal of academician it was rel.octant to alter its industrial plans. . · · ·-· :_7_j_;I! 
Peter K.apiaa to participate in ~ related to the Even Khrushchev's reasonable attempt to rear~; 
atomic bom&-an -action which cost him his position and the Academy of Sciences in 1960, by bivmg off -.~ ! 
job, but not bis life. This kind af dissent was very risky, numerous industrial, technological and a&ric:altural -reel 
not only from the point of view of the individual's scien- search in.stimtes, was strongly oppo9ed.. MeJUen of: th~! 
tific position, bat from that of bis life and freedom as well. Academyand theAcademyPraesidium refused ta coo~ 

Khrushchev's bold denunciation of the Stalin terTOt' in with the gove;nroent.. It took more than a ye,r to ~I. 
1956, and his -nuwnentary attempts to establish some legal the dispute. When it became dear that ir was iapossible-ti,?l 
justice in the country, gradually stimulated a better intel• carry out the reform simply, the g~ent. decided to i0:4 
l«tual c:lima1'e., includini the ·scientific. Representative ahead witboat the Academy's cooperation. The pnisiden~t 
groups of the scientific cnrnnmnit:y began to oppose some of the Academy, A. N. Nesmejano..-, was fo~ to resi:11: 
aspects of govennne:nt and party policy .. :But the inertia . . Khrushchev's conflict with the scientific Ct'rnw::uniry . 1 
of fear aborted many such attempts. The scientific opposi- tributed to his.downfall in .1964. Some episodes -in this .. } 
tion did, however, play an important part in cbaDgin1 tlict-such as his closure of the Moscow Timiriazev .Airi-si, 
developments that had already been approved by the party. cultural Academy, bis support for Lyseruca•s pseud~l I 
Cybernetics was not the only useful science rehabilitated science, and bis attempt to reorganise the So~ Academ~~ I 
after Stalin's death. Many otbe new technologies, pre- of Sciences iato a Committee of Science in 196• w~! 1 

vioosly sup~r:essed, now strugg~ to the surface with the mentioned by SuslO\', in his report to the Party Plen~:-;f 
help of political pressure. as among the reasons for Khrushchev's dismissal. . --:-..;:i· 

Khrushchev's initial measures in support of science, en- Two tragic episodes e.'cposed the explosiTe relations7 
couraging scientific exchange with the West. and develop- between Khrushchev and the scientific community;. and ~} 
ing new science centres, together with his policy of "de- were of .parti01lar importance. They strained Khrushchev's :, 
stalinisation" and the rehabilitation of political prisoners, relations with two groups of very influential scientists. Both : 
won enthusiastic support among scientists. During this these groups--the nuclear physicists and the spacecraft and · 
period ( 1953-57) he was even sensitive to demands about rocketry tedmologist:s--were the elite of the elite. They ; 
Lysenko. In 1956 'Lysenko was dismissed from his position were also essential for the. countrj"s strengtb-probablt~. 
as president of the Lenin Academy of AgriculturalSciences · more • e5sential than Khrushcllev · himself. . · · . - · ---~
of. the USSR. He was - remstated --in-1961-when-Lysenico - .. It was.suppressed geneticisU who ·originall~·started the.:-:: 
sided with Khru.shcbev in .bis quarrel with. a&ricultural .· confilct with tbe nudear ·pl:rysicistt· rn -19~so tbey_.m.:zdc: _ 
-~ ancscien~~·:_:: ::~_~: ·-·---- '~~·:.:.-. _. .:_ .. ,. _ ...... a .number of-attempts to ·· arou.se the physicists-: to · the:~ 

~ ·- -- - : . ·- -:~:-=·· ... . - :· :. -~~ :~~:#-. . •; .. -
············----.. ······· . ·· ·· ·::::: ::::::;·::: ..... ..... . 
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,enetic d~:;ers of radioactivity. This underground propa
. ;,1.t1cia, ~,-hich emphasised the dangers of radiatioa and the 
:iced for classical genetics •to control it. was rather success
ful. By 1956 several hundred signatures bad been collected 
()(I an appeal c.illing for the restoration of genetics and 
rsdiation genetics in particular. The tsar of the nuclear 
;,cysicists, Igor Kurchatov, banded this appc.:tl in person to 
~hchev. Khrushchev was furious, but he aiuld not 
rouch Kurch:itov who h.ad too strong a backing. Finally Strong winds blew the radioactive clouds hundreds of miles 
K.hfU.Shchev made some ..small concessions, including the away. It was difficult to gauge tbe extent of the dis.aster 
removal of Lysenko from the presidency •Of the Agricul- immediately, and no evacuation plan was put into operation 
mral Academy, tboup he returned . to favour later . . ; ~ right away. Many villages and towns we.re only ordered to 

. · A trazic catastrophe.A,ccuned -in~:1958. . . which . made •.-evacua~ when the symptoms of radiation sickness were . . 
J1udear physicists extremely sensitive to.~radiobiological : '. .already;qwte, apparent. Tens of thousands of people we.re_•.:·, : 
zad :enetics issue. . The c::atastrophe itself'. could have,. been '.: >a1fected, - hundreds. dying. though -~e ~l iill_l.reS · .have{~~'.. 
f~ For many years. nuclear reactor· wast.e· had been ·. ~ver been. made- public. The large are.a.· where the 7acc:i-.:'•I ~- I 
buried in a deserted area not more than a ftJW dozen miles . dent happened, is still considered danterous and ·is. closed . ".'.:.:.-: I 
tn,m the Urals town of •Bl~o~ The waste was not. to the public. . A numb~ of biological stations h.av~ been . . :_ I 
baned very deep. -Nuclear •.soeutists>;had.oftm-: warned _ .built on the.edge of this-the largest·gamma .field..m.the: .: · .
&bout the dangers involved ,in tbis:primit:ive. metbod·. of ,-._world-in.order.·to study the·.rad.ioactive damage -doae .. to . .-~· 
w.uie disposal. but. nobody: took . their ~ews· seriously. Tbe . . plants ant! . aoirnals . . . ~- - .. . . . .. ,--::.::.;,. ;·. :. · _ _ ::·· . :.~:, · .. . · .. I 

.dtern~tive of drowning the containers in the YerY deep .~. The .irradiated population.· was distributed. over many · ·. 
waters of the Paciftc or .Indian Oceans. had· been rejected: .. clinics. But no one really knew bow to treat:tbe. .~rent .. 
as too expensive· and-,protracted..' Dispersing the . higblyr. ,. st.aces of radiation sickness, how to measure· the radiation · . ' 
~ioactive materials oYer other parts. of the cowrtry was dose received by the patient, how to predict what the d ects . . · .· 
~ considered wmecessary. -The- large nuclear industry, .would be both· for the patients and their: otfspring. _.B.adia---.L . 
a,ncentrated in the Urials., just oontinued to .bury its waste tion genetics and radiology·· a:>uld have provided. the · - · 
.in the same way it had done since · tbe be~ning of the answer, but neither of them. was available.. There was no - -
JtOmic race. Suddenly· there. was-: an. enormous explosion. · laboratory in. the :whole of the country which: could ·make-- ~-.. 
like a violent volcano, The- nuclear . reactions h.ad led to a routine .investigation of chromosome,.. aben-atio~~ .. ·.,_ 
~beating in the undergrowid burial.grounds. The explo- most evident result of radiation: exposure;.:man-ow-'·stl:X:ks":i:; 
DOD poured radioactive: dust .and JD'&terials high up into .· did not a:ist;. there was no chemical' protec:tion: against::. · 
tbe sky. It was just the. wroog-•weatber for such a tragedy .. radiation exposure avaflable .ior-.;immediate·•: distribution.;·ci . . . . . .~;~~<=~:. Dissident scientists·:_~. . --~~>x:~~\~::k~~~~~«~~~~·: 
The older :,enerati~me of the elite of Scmec science who opposed aspects of government and pa~ policy:'~, ' .-i. 

. . II!!~~~- ..... -.. : .. .. _-:'/ .;.. 

-~~ . . 
1,-r T&ffllll ph1llimc, _.. . ... ,..,._ S..ict a s ph;icisc. ~~-
prize..,....,., KN •mta..; _....,,...~.~-iciaa ··~ 

--· ... ,:aome of th~ memben of tile democratic politiaJ oppositi~n: - : ·· -
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~~6 N~ Scicatist 4 November 197G · : . ~ :r~~ r 
. Many towns and villages, where the rad:ioactive level was However, the coniiict between Khrushchev and thc~tti-p~. t~ . 

moderate or high, but not lethal, were not evacuated. The ranklng scientific elite not on]y contributed a lot of _fuef-h 
observation medkal teams established in them were not to the anti-Khrushchev move,.. made by the Party .Pra~ f,., · 
well prepared for serious tests. . dium in October::196'1, it also created a unique sib>atfoii: -~ · · 

All ,.his greatly shocked the nuclear scientists. and their where the highest scientific support became availab1~for+·
opposition to Khrushchev's anti-geneti<: stand became too poli™:~ dusµr~ts ; w~ ~ad neve: ~onged to ~e:clite::[ -
strong to resist. The government was forced to legalise . Political dlSSldents w1tbm the so.entific comro.unrty.;wcrc~f~; 
classical genetics, at least for radiology, radiobiology, and usually at the lower levels of the scientilic hk.rarchyt.Thc;~r;: 
medicine. Lysenko's only remaining power base was agri- young students and junior- scientists, not the privilqed·, •:· 
culture. academicians, tried to explore · som~ political alternatives:'· -{ 

The nuclear physicists were now well aware of the ·real and ideas during the.•post-war period. Their fat~undt:1,ilj 
·dangers of nuclear explosions. They · were no longer just Stalin was usually tragic. During Khrushchev's time.-t:th'ct :; 
an obedient .group of experts. Their strong opposition to- first wave of arrests among y0Wll scientists and ·studeat"; i 
government policy contributed considerably to the final dissident groups came after the military. .interventioo'/llit:· g: 
agreement to end atmospheric tests of nudear devices. Hungary in October-1956. · These arrests are not well ~ ~ 
· The other line of resistance developed in space. research ., .: because the rehabilitation of. millions of vidims~of~~)&, 
· after 1959. Khrushchev's misuse of space research to- boost , ; Stalin terror was under ·wzr at· the . same tim~V."'b.~:-,;; 
_Soviet political prestige led to an irreparable c:ata.stropbe. :: millions were being released, the hundreds of aew:ffi~"'\~ 
The space and military experts· then ·started to resist could easily-pass unnoticed. · .... . • ·· · __ ; - · -: ·~~:it!: 
political pressures md wanted a. ; significant role in the ·. - These young dissidents had been brought int. c.-i~~-f;f1 

'. decision-making process. . . by the· n.ew policy of "destalinisation". Bowr,err=;~E 
· ·In · October of 1960 Khrushchev- decided· to head ·the- . wanted more · serious reforms -in-e-society. Ihey.;.,.,.wui;:=--~ 

· Soviet delegation to the General A$sembly meeting of the stunned by·-the details of the Stalin-terror; they wanteii~~ 
United Nations. Be and some other heads of East European • ·more o:>mplete investigation and the punishm~ of•'tli•-~ 
countries were to make the trip on the ship "Baltika'' . .. others who ha-d also been ·guilty of such crimes. ln·:-l~fi 

. · Always obsessed with the idea of showing .the · Americans , 57;· there were few such dissidents, and they w~ isolated:- f~ 
_ Soviet superiority in at least some areas of technology, from almost all · groups in society-from wo~ant1'•!.~ 

Khrushchev issued a directive 1!h.at a Soviet rocket to the peasants 'oecause of the lack of any means of c:mamunia~, ... 
Moon should be launched to coincide witil the time of the· tion; from higher sections of the intelligentsia. beciii~ .: 
Baltika's docking. in New York. It would be some kind of of the latter's privileged "elite''" position· and theirsatisf~~ . · 
space "salyut" for the crrival. of such an importmt com- · tion with the half~easures of Khrushchev's regjazi= towarc:~= 

·munist group to the_ United States.·::/·•· •··· · : liberalisation. Too many of the intellectual elite ca,-1S5G:tif~ 

.'."" _ _. . ~-. ,;,: •• '. -~~-~_; b;~:; ;:·_-:: _·_,_ .. · _ -~e~=:~~ =~~~~A ~j~~~ 
... _·. : "". . • 

The elite of Soviet roclcet ·technology·was,· of·coane, at tion grew ·-ap between the democratic political OJll'..X)Qtfon?~ 

-
- · 

the "cosmodrome". B~er, when .the start was ordered and the scientific elite-opposition group. : ·. · · ~~f ' 
and the button was pr,essed the · ignition did not work. By the.n the prestige of the numerous state on1us;~:tuc::-~'f. 

· . According to the safety regulations, any i.nspec:tion a,uld signs of political recognition. the titles, prizes, d£::iit:.:r.~~ 
only take place after the fuel bad been removed. This was · and e-,,en high positioas-were -all tremendously eroded~~ 
a long process and would mean· postponing the whole · and devalued. The question · naturally aro:se • •c':'Jiacf:-6! 
spectacle. Marshal Nedelin, who was in charge and under one don-e to rec:eive the title Bero of Socialist~.?.~)!"~ 
an obligation to fulfil the ambitions order, . irresponsibly - it for the development of a good new variety of .wb • . _; 
decided. to investigate. the fault immediately. The special · or a new version of the nuclear bomb, or- had ooe.•v"' , · · 
ladders. and platforms were moved to the rocket and filled the cnnstrudion program.me foe a bydroel~ = 

· dottns of engineers and experts started to explore the Dein.g "built by slave la-boar from the prison cam;ws?~--:R! 
differertt -parts of the multi-rocket system. Suddenly the . same questions could be asked about prizes and tiegi"~fi. 
ignition started to work. The rocket fell because it was . A5 . a rule the most dea>rated scientists came fmm.~th~~ 
blocked by the ladders. All the men md women in the · Lysenlce> camp, witl, bimseif well in the le.ad-ame-or.dm";~ 
are.a were killed. They were some of the best representa- of Lenin, Hero of Socialist· Labour, several Staill ~Ii-I 
tiv.,. of &met space technology. _ - -. . - _ - - - -. • full """"""'5b of three aademjes (USSR, ui:,.,I 
· This tragedy was not the only Ment. to make .the space Agrioiltural), member of the. Academy Praesidi-,~ ;; • . 

tedmoiogists aware of the dangers of politic.al '"salyuts". tor of the Institute of Genetics and of the Gorley · 
The government's attempt to hide the real story-the Experimental Station. DepD'ty of the Supreme Sfti-et:.( -~- • 
offidal press referred to Nedelin's death as being due to The devaluatio_n of the scientific hierarcbicai p~~ ~~ 
a plane aash!-me.ant that the tragic de.atti of many made d05ef" contacts between tbe jl"Ounger politiaily ~~ 
prominent scientists and technical experts passed without groups and the more honest M!'presentatives of tlle.~elh~ 
even short obituaries. T-h.e duplicate rocket was later' muclJ easier. Ill many cases the high rankmg .. eite":so~~ 
launched and declared a great achievement. But this would tists were themselves looking for such contaa. Righe:iilr.~ 
not heal the wounds of those who had lost their relatives to 1957-58 the politically orientated younger dissideiiti:t~ 
friends and colleagues. ' would have considered any kind of friendly relJtions :witlf~ 

These are just a few examples that show bow Khnxsh- such scientific celebrities as academicians I. Tamm, P:"'."~ I ~f 
chev began to lose the confidence of Soviet scientists. They Kapitta., A. D. Sakharov, N. -N. Semenov, V. A. E.ogel.hardt·,:: 
also show that the dissent started not only among the rank I. L. Knunianz and A. I. Berg, as. quite unthiu~le.- · But ; ':' 
and file, but also at the level of the highest scientific elite. by 1962-64 links had started to appear. Not oaly did.,.co- !~ 
The culmination of this conflict was a special Party Plenum operation and friendship between the two generations-~ "_j 
held in June 196Z, to discuss the ideology and ideoloe1ical become possible, but the older and more pr-ivilieged groui> 1 :: 
orientation in science. literatur~ and art. This Pl~um gave direct :.1.tpport to the political dissent of their youn1er 1 -~ 

was ominously reminiscent of the notorious decisions taken colleagues. T.hey gave financial aid to help organise the 1 =. 

by S~ and A. Zhdanov on the superiority of ideology samizdat . networlc; they sometimes made faalities avail- : 
. and its relevance to . all aspects of science. literature and . able . for safeguarding _·and · reproducin: saml::d:it· •cr:.or$.:!: 

art._ Th~r- decisions bad initiated_ the repressive measures " they· also ·strongly_. encourage,i" and defended tho.e-~-;~ ''-:: 
against intellectuals in 1946. · · · ··· · · · · · __ ·· ~uble. Iri a few ~. :members _of _the . high~t,.SC~ .:-

· -- . . 4- · . ··•·--- ·- ; ·. ·.:··· · : ~ .. . ···--~.. . . .. . ... __ ·. - -~ -= - ..... "':.·-:• . .,. 
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."tc !:r~~e outspoken political dissidents· themselves-- scientists started to split up under this pressure into 
.. . ~ case of Andrei Sakharov is one of the best known several trends, each with· its own methods .and own pro-

. • grammes of reform. 
,~r::piGi. · f d . h . USSR b .... _~ Tbe cooperation between pr~mincnt. sci~tists and · The whole phenomenon o isseat rn t e ccame 
~itic:tl djss1dents became espeoally eV1dent m 1~66-67. well publicised in the West at this time. But this does not 

· \1.UJv joint statements were preparerl and sent as high as mean t.!l.at the West properly understood the complc,cjty 
·::ie 23rd Party Congress. These opposed the then current of the situation. Publicity was mostly centred around some 
=:.!IcmPts to rehabilitate Stalin and also protested against _prominent figures-the western "press" publicity is always £5oaie of the political trials. The government was not ,.et -individually orientated. However, the main streams of the 
~Y ro deal with this kind of dissen~ The. spring of 1968 . widespr~ but moderate . dissent among scientists md 
~ aot only the famous .. Prague spnng".-1t was-also the · · technolog1cal experts remained unseen. It was neve~•~e- : E" of int"1Jectual .dissent in the··USSR.. Muy , les.s, infiuentnl. The new policy ofdetente was, to a s,gn,fi. . ·· 

that this was tbe.becionint of. real -demoaatisatioa...~ cant e:xtent .. the.:. result . of internal pressure .lrom .these. · . , 
er the traiic ·events.;of- ·Alicmt .:1968", ~ed~t_be::- ;:soeo.tific.:. arui ' tec.hnolo~cal groups . . They made • it . clear. : :. · . · 
on' dramatically ·within the _Soviet Union )as ~ell.· The: ~:.:;.hat· the~.d~eJopm,en~. of-:~ ~vie~ •Union !5 ·~ ~d~ced.. ---:j~;~-::_ 

:,_~p of yollllg activists, w!». trie,Mo demonstrat~ in ·~~ · .P?"!er··-~~ oo~ ~le · 10· ~l~tl~~ .. or:_.~ .1ts ~e.ee: ::a:> •: -
:-::;SqUNe. was arreste:d. Special. measures. to- ·suppress dissi-::-..;: _diVlded. ideolog1cally mto "socialist .and. bourgeois .• ~ - .:·~ . 
~ activity ill scieDCe became· official policy:; . The pre- . tions.. But th.is complex: and contradictory chapter i.o the : _ , _. 
~}y more-or-less united: mofflQleot of politically minded -:-_ history of Sovre.t science needs special consid~tion. -.. D :: , 

.i -·· ::.:~~':~;~~~~~~~jj0_~~~~-:~~~:::;)t~·~:=~·:,~::~ --<~~~~·:-;~\)t&~:.:_::,::~;_~:·_~i2I~;:; .?i··:-=~:~:·~:-.·.·:::·~:. 
~·.. ·an the:,ootst1pi:-o,10hn LOgie··sa·i~dJ \ ;\ 

.-.... . - . - . ,. . ... · ·• 

Retracing the early history .. of television·, one man has built his own mechanically scanned system-and . : .::_ · · : 

met. along the·way. some of the people involved in tne early days .of Baird_' s-work . ·.:.·· "'·. · 

"If Elliot .· . My first foray into tel~on ·was· , 
1 ret:ftd teimsion in 1936, when TV · was ·based · on · 

· • now livi~ in mechanic;a.l scanning and my elder 
of'M.i.n · brother and a friend decided ·to 

· experiment with. the oew hobby. A . 
so previously, my brother bad heard on a radio set · 

~ on signals then bein& i:zut out by the BBC, and was · 
~ with schoolboy enttmsia.sm to try to get a picture. 

. nfortunately, by thetime the requisite motor- parts. etc 
been collected by the .use of fair means or pocket 

aey, the 30 line tr.Jusrnissions. ·were terminated. Rumour 
ci it that tbe BBC was experimenting with 120 line and 180 

TI', so we went on worlcing on the mechanical system 
the· vague hope that by running the system at some UD-

. fied but incred.tl>ly hiC,l:l speed some sort of pic:tun! 
;ht l>e resolved. I was told off at one stage to count the 

ber of turns being put on the motor windinp by one of 
elders by counting. tbe ?'e"IOtutions of the handle of the 

· der. We soon found it was far better for the winder 
tor to count his own revolutions-my. ~ lesson in -

It study! The final blow ( apart from Sd per week pocket Due 1"CCfflH!T" 711446 by Bami I~ 
ney not sn-e~ far enou&h) came when the BBC T•~L.td 

&mtounced that the new transmissions from Alexandra 
. ace would be 240 lines and 405 lines alternately for a plete disc receiver made by Baird International Television 

tziai i>eriod. Various distractions, such a.s the need to pass Ltd. !his worked perfectly from the start. a.nd. has neter rims; came alon&, and I' &ave up television comtruction given any trouble since-not a. bad record for-a-46-ye.aNllld 
or th~ time bein&. . . (Figure 1, above). · 

Du~ng tbe next ten years, I collected bits and pieces of To transmit an image over a single communication clan-
1rc1ana, and after the war joined Scophony-Baird Ltd as nel. the image ha.s to be scanned line by · line, ill a w-;ry 

~a ,·err junior engineer. There I met J. D. Percy, one of the . analogous to the reading .of a page of a book. A tyt,i.st 
¾ ~r!r Baird team, then a director. I saw some remains of listening to the reading can reproduce the page exacttr if 
~ 3.iarcfs activities, induding one of his colour test cards (a told when each line starts. In TV, the words on the 1age 
~ ~cture of Popeye the Sailor). Unfortunate}y, I lost track of are equivalent to .. picture elements" and these are sent 
I; ,!l~~ relics, but I hope they still exist somewhere and will one after the other, line by line, to the receiver as instruc
.s . · cnm" to light some day. tions to produce more or less light corresponding to the 
i;:· A~:er some years of wandering through the electrical and brightness of these elements in the original scene. The 
f:; r-:i_d:o industry, in 1968 I again joined Baird Television, start-of·line information is called synchronisation and this 
;.. ;:::.ich by this time was a subsidiary of Radio . Rentals Ltd. enables the receiver to keep in step with the transmitte:-. 
;; :~~1"31 members of the staff , of . the parent company had: A scelle can be scanned mechanically in several· ways. ·- . 
~-,· ' ·: in the TV busin~ s~c:e~the e:ar1y~9,ays, __ ~n:d . t~::·-~-~o~ably by diss~-~-~g th~ .im~g.~ i~to l~nes, or ':Y fl~ng ~~~ · 
,::y .... :.~em re-a.wakened my. interest . m meclla.n.ical TV, so scanning. The ongmal Batrd cameras of 19:?6 vmt.ige -csed a 
:::-:-_:..'.l so that we decided to build-a camera. ·-wing a . very disc carrying -a spiral of lenses, each. of which produced ·a:- ~-· 
;:_-:'"ered receiver_~ the starting point. We-al50 bad a com- complete image. of the scene · which. was swept· vettic:ally ··· 
~- . -.:·.·-·- - . . - .;;.:_,;.:.;_, ·· .. ;.::: .:· .~ ;;. · ______ :-_ -- -·- ·····- ·- . --~-~~-- -~-
: :~ .. ; .·:;;;; ;;;::·.·=·==· ... .. · = = ~-~~-~~-·-:- --~.:_.~::~:-.:·.: .. · .:~.'~.~~~-:: :- . ~~·~:~.-~_::~;~; ;~~-,; _::-::::··· . : ..... _: . _....... .. ....... : --.~ ... :··. '.~ . ·:::::::::: ::; .:::::: .::.:':::: .. ·~-~-~:~-~-

··· 



H
 

H
 

-
u 

-
I 

I 

I
, 

• 
"
I•

·•
;·

• 
..

. 
. 

-1. 



-

'y\';,en the storr first came co light last year, Western nuclear experts were sceptical th:i: a larg~ 

accic:!~nt, i:,volving nuclear waste materials, could have occurred in the sou::h Urals in late 1957 or 

e?.:-ly 1958. However, published Soviet research into the effec-; of radioactivity on piants and animals 

confirms that a nuclear disaster did contaminate hundreds of square miles of the region · 

Or-Zh,:,re, MedvedeY In my article · "Two decades of 
· is :i biochemist 
worki:iz at tlle 
l'-ation~l lnstitute for 
Medical RCKarda. 
Loudon 

dissidence" (Neio Scientist, vol 72, 
p 264 ), I mentioned the occurrence 
at the end of 1$57 or beginnin1 of 
1958 of a nuclear disaster in the 
southern Urals. I described how 
the disaster bad resulted from a 

sudd~n explosion involvin~ nucJe3r wagc,,,stored ~ und~~
grounc snelters, not far From where the first Soviet m1l1-
tarv ~actors had be,:D built; how strong winas earned a 
mixture 01 raciioaCtJve products and soil over a larie area, 
probably more than a thousand square miles in size; and 
how many villages and small towns were not evacuated on 
time, probably c:ausin1 the deaths later of several hundred 
people from radiation sickness. 

I was unaware at the time that this nudear disaster was 
absolutely imknown to Western experts, and my Neu, 
Scientist ,1rticie cre,1ted an unexpected sensation. Reports 
about this 20-ye3r-old nuclear di:sa..ster appeared in almost 
,ll the major newspapers. At the same time, some Western 
nuclear experts, induding the chairman of the United 
Kingdom Atomic Energy Authority, Sir John Hill, tried to 
dismiss my story as "science-fiction", "rubbish" or il "fig
ment of the imagination". 

However, about a month later my story was confirmed 
by Professor Lev Tumerman. former head of the biophysi,:s 
laboratory at the Institute of Moleailar Biology in Moscow, 
who had emigrated to Israel in 1972. Tumerman visited 
the aru between· the two Ural c:itie.5-0leliabinsk and 
Sverdlovsk-in 1960. He was able to see that h.undreds of 
square miles of land there had "been so he.avily contamin
ated by radioactive wastes that the area was forbidden 
territory. All the villages and small towns had been des
troyed so as to make the dangerous zone uninhabitable 
and to prevent the evacuated people from returning. 
Tumerman's eye-witness evidence did not. however, con
vince all the experts, indudin.i Sir John -Hill. of the truth -
of this disaster. Doubts remained that the story was 
exanerated. These doubts convinced me of the need to 
collect more information that would throw light on the 
re.al .~cale of this nuclear disaster. 

Different kinds · of nucl-=ar accidents relea~ different 
kinds of radioactive products into the environmenL If 
reactor nuclear wcute is scatte~ from a storqe area the 
result will be quite specific. The numerous short-lived 
radioactive isotopes. with veey intensive gamma. and beta 
radiation. will already have disappeared durin( the storage 

· period. Only long-lived isotopes, which constitute about 5 
to 6 per cent of the initial radioactivity. remain dangerous 
after the first two to three months. Radioactive strontium-
90 and caesium-137 are the most important of these. Both 
have half-lives of about :ro years. Cae.sium-l3i. as an isotope 
witil gamma radiation .. is more dangerous for external · 
irradi~tion. HoweveT, it is less cumulative and, because it 
is more soluble and is not fixed permanently in biological 
structures, it disappears more rapidly from animals and 
the soil. Strontium-90 is a close anarogue of calcium and is 
able to substitute for calcium in both bones and soil. Since 
calcium forms part of permanent body structure. this 
means that strontium-SO can be fixed in animals for many 
years, while it may remain for hundreds of years in the 
soil. This is why strontiwn-90, which emits beta radiation, 
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Mn-p showing the a;,prol:imo.te 
area contam.mated by t.tle 
nuclear dis4Stff 

is considere<I the most dangerous product from nuclear 
bomb tests and the nuclear industry. 

If the nuclear disaster in the Urals really caused the 
contamination of hundreds or thousands of square miles of 
territory this area must still he pollute<l today-heavily 
by strontium-SO, and partly by cae.sium-137. The soil, soil 
animals, plants, in.sects, marnn:als, lakes, fish- and all other 
forms of life in this area would still contain ~zruficant 
amounts of strontium-90 and caesium-137. The random· 
distribution of radioactive isotopes during an accident of 
this type would cause the isotope concentration level to 
vary enormously from place to place. In many areas the 
external and intern.al radiation would seriously threaten 
the life of many species--increasing their mutation load 
and mortality, and inducing many other changes. The ex
tremely large contaminated area would also create a 
unique community of animals and plants, where genetic, 
population. botanical. zoological and limnological researdl 
into the influence of radioactive contamination could be 
studied in its natural conditions. 

Critics of Tumerman's and my stol':' can obviously a.sk; 
wby then did Soviet scientists miss this chance to study 
the unique radiobiological and genetic problems, whic:h. 
this enormous ( certainly the largest in the world ) radio
active environment provided for long-term study! 

· The answer is very simple-the Soviet scientists did not 
miss th.is chance. More than 100 works on the effect at 
strontiurn-90 and aesium-137 in natural plant and animal 
populations have been published since 1958. In most of 
these publications, neither the cause nor the geographical 
location of the contaminated area are indicated. This is 
the unavoidable price of censorship. However, the specific 
composition of the plants and animals: the climate, soil 
types and many other indicators leads to the inevitable 
condusion that it lies in the south Urals. (In one -publi
cation. the Cheliabinsk region is actually mentioned-a 
censorship slip.} The terms of observation-10 years in 
1968, ll in 1969, 14 in 1971, and so on-reveal the approxi
mate date of the original accident. Finally, the scale of 
the resurc:h ( especially with mammals, birds and fish) 

~ •. 
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Vari::tions in th.- COftC~'1tion of ~nKm-IJ7~ Oft the 
renarch of A. I. IL'mko · 

indicates clearly that rather heavy radioactive contamina
tion covered hundreds of square miles of an area contain
ing sever-al large lak~ · 

I had known about the nuclear waste explosion ·in the 
Urals area since 1958. My professor at that time, Vsevolod 
Klechkovsky, who was a leading expert in the u.se of. 
radioactive isotopes and radiation in agricultural research, 
w.u given the job of setting up an experimental station 
wit!un the contam.inated territory. The station was to study 
the effect of radioactive isotopes on plant and animal lif~ 
and to monitor the so-called_ "secondary distribution" of• 
the contamination. Radioactive pollution of this type can
not be confined within the initial area, since soil erosion 
and biological distribution constantly widen the radioactive 
region. The specific activity of the contamination declines 
with time both in the original area and the new neighbour• 
ing ones. Klec:!lkovsky offered me a job at this station, but 
I did not accept it as the work was clusified.. A number of 
junior researchers from his department of agrochemistry 
and biochemistry at the 1;irnjrjazev Agricultural Academy, 
however, did go to work there, ana still a'.o t0<1.ay. 

At the beginning all work associated with this nuclear 
disaster was considered as highly dassifie<i. The.re was no 
chance of publishing any research results. The situation 
changed slightly after Krushchev's demise, because blame 
could then be laid on the nuclear authorities appointed by 
him. The chairman of the State Committee for Atomic 
Energy of the USSR, Professor Vasily Emelyan.sv, was ciis
m.issed from his post in 1965; some orni!f high officials in 
both the peaceful and miI'itary branches of the atomic 
energy industry went as well 

It wa.s too late in 1965/1966, and it was considered un
nece.,sary, to adcnowledce the catastrophe that had taken 
place years before. Bat at least the high level of sea&cy 
which had sul"T'Ounded the disaster was lifted. Many experts 
from the Soviet Academy of. Sciences and othei- re.search 
establishmems were ailoweci to-start comprehensive 
research in the contaminated area and to publish their 
results -in Soviet academic jo'urnals. The ending of 
Lysenko's domination in bioloa and genetics also helped 
this change in attitude. Several new research institutes 
and units specialising in genetics, radiobioloa and ecology, 
set up in 1965 and 1966, pressed hard for access to this 
unique radioactive environment. 

These studies started, unfortunately, several years af ter 
the initial impact of the radioactive hazard on the com
munity which comprised all levels of life-from soil bac
teria through to large an imals, -plants and trees. Farm 
animals and plants , as well as the human population, were 
includec in places of "secondary distribution" where the 

radioactivity level had not been so t:i~h 2s t;:, ·:crce 
e \·acuation. • 

One of th" first works that pointed to a possible serious 
industrial nuclear disaster was publishe·d in 1965 (see 
Atomnayc Eneraiuc

1 
vol 18, p 379). At first i;lance the 

paper appeared to Se purely mathematical. Its tit le-"The 
calculation method for the distribution of radioactive con
tamination in water and bottom deposits of non-running 
water lake:s"-was rather theoretical, and the whole text 
was saturated with ma.thematical equations. This study was 
based on measurements that had been taken in two lakes 
contaminated by industrial radioactive waste five years 
previously. (Sin~ the paper had been submitted for publi
cation in May, 1964, the work must have been completed 
some time in 1963.) The author, F. Rovinsky, found that 
the isotope composition wu complex at first, but after the 
first few months strontium-SO became dominant. The water 
radioactivity ( the level in absolute figures was not given) 
fell quickly during the first two years because of absorptioa 
by the silt. Then some kind of equilibrium was established 
between . the bottom silt deposits and the water. The 
theoretical calculations and the experimental picture were 
almost identical. One can find hardly anything wrong with 
the whole work or the "experimental contamination", ex
cept for the size of the two lakes referred to. "The 
experimental lakes were," wrote - Rovinsky, "eutrophic 
types, the first was 11 · 3 sq . km in size and the sea>nd was 
4· 5 sq. km, both almost round m shape." It is rather hard 
to believe that anyone in his right mind would contaminate 
two such large Jakes -just to confirm some mathematical 
calculations. However, I did not find any other research on 
tti~~ ..two particular lakes. 
· x ·third contaminated lake appeared in · two papers by 

A.. I. D'enko, published at the beginning of the 1970s (5ft 
Voi,rosy lcittjnlqgii , vol 10, p 1127; vol 12, p 174). Il'enko 
naa studied the distribution of caesium-137 and strontium• 
90 in water, plankton, water plants, and different species 
of fish between 1968 and 1970, .but the lake had be.en_ con• 
taminated many ye.us before.. He gave the actual isotope 
concentration of both isotopes in this lake. It varied every 
month depending very much on seasonal conditions, and 
with maximum peaks during October and July. Such 
variations could only be typical of a running water lake 
with a contaminated basin. . During the summer of 1969, 
the concentration of monti1m1-90 in the water v.-a.s 0·2 
miaocurie per litre ( .... Ci/L ), and that of caesium-137 was 
0·025 .... Ci/1. Both figures are 100 times higher than con
tamin.ation levels in ponds created specifically for research 
purposes, both in the USSR and other countries. 

A 1:ak; with 50 999 000 crzins 
The parpose of Il 'enko 's work was to study food chains 

amonf different forms of life in the lake. Pike were tbe 
large.st and final link in the chain. Il'enko had meuw-ed 
the isotope concentration in the bones and muscle of more 
than 100 pike, some weighing as much as 2S to 30 lbs. 
The lake was not a rich one, since only four species of .fish 
were found there. And as it is important for food chain 
studies that the population balance is not seriously affected, 
the number of pike in the Jake must have been at least 
l 0 to 20 times the number studied. A loke containing this 
number of large pike must be between 10 to 20 square 
kilometres in size. One would need at least SO 000 Ci to 
conaminate such a lake with strontium-90 up to the level 
of 0·2 ,,Ci/l, that is if it were non-running and not too 
deep. For a runn ing water lake the amount would have to 
be much greater. But in eithe r case such a level of radio
activity is far too high to handle for experimental purposes. 

The Jakes in the Urals region usually have very thick 
bottom sil t deposits. The total amount of strontium-90 in 
the bottom silt of the two lakes whicb Rovinsky studied 
wa~ at least 10 times higher than in the water, once 
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· t~~;.i:!:'::-;: ~: ~ wa!- r<':idv::d. Howe,.-~r. these wcrr. non-runninf 
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r ty~ l..ikes. The lake studied by Jrenko, h_ad an 
int.:.::i~ive t;;rr:ovcr of its water sup;,ly-the strontium-90 
ccnce:ntra!ion could vary up or clown by more than 400 per 
ccr:t withir. one month. These conditions meant that the 
bottom silt and the water plants became the main accumu• 
later~ · of r:i<lio:i<."tive material.s-a process which had 
started rn111y years before ll'cnko's experiments. Il'enko 
olculated that the total amount of caesium-13i and 
strontium-90 in the water plants, plankton aad silt was 
about 1000 times higher th.an in the water. For example, 
the concentration of caesium-ll7 in water plants varied 
from 10 to 3a rO/kg. • 

This means that the total minimum amount of strontium-
90 and caesium-ll7 in· the whole Jake must be around 50 
mi11ion curil'!s. And this enormous amount of radioactivity . 
filtered into the lake from the lake' s basin! It is well known 
that soil fixes strontium very strongly, so only a small 
fraction could ha~ filtered throu:h with the soil water 
-probably some five to six per cent over several ye.1rs. 

It is, of course, impossible to know precisely how many 
hundreds of millions of curies of strontium-90 and caesium-
13i would havt! to be fixed in its basin for such an enormous 
amount of radioactivity to accumulate in a runninc water 
lake. There . are no precedents for such researcll. This 
radioactivity is equivalent to thousands of tons of radium. 
Coulc! anyone imagine that this amount of radio.ictive 
material would be distributed over the area surrounding 
t."le lake, just for "experiment.ii" purposes? 

Many papers have been published on the different species 
living in the contaminated area. The levels of soil contami
nation were usually the same with the different experiments 
-from 0·2 to l·0. from l·O to l·S and from 
l ·8 to 3 · 4 mCi of strontium-90, and 4·0 to 7·0 .uCi 
of caesium-ll7 per square metre between 1965 and 
1969. Il'enko and his collaborators also carried out several 
studies of mammals at th.r .same time as they were doing 
their work on the lake's population, between 1968 and 
1970. Since the samples of fish and animals were taken 
continuously, the whole research was certainly carried out 
in the ·same environment. In two studies of mammals, 
where food chains were also the main research .aim, about 
2000 indi¥idual animals from 15 different :pecies were 
ki:Ied (stt ZooloqicMskii Zhurnal, vol 49, p 13i0; ~urnal 

· ·ogscbei Biologu, vol ~t. p 698). Small animals, such as 
mice. rats and rabbits, an poor indicators of the size -of a . 
research area. However, these two papers reported kiUing 
21 deer from the contaminated area. This final link of 
the food chain is indeed rather revealing. Since the shoot• 
inr had to be done without causinf any serious depletion 
in the natural population or species ratios. at least 100 deer 
must have been available. Deer mi,rate no~Jly over 
laTie distances, especially during winter, so the area 
covered should have been at least 100 square miles. 

The lenl of soil contamination by strontium-90, of 
between 1 · 8 and 3 • 4 mCi/ sq. m. is also much hicber than 
any possH>le "experimental" contamination. About one 
million c:uries of strontium-90 would be necessary to 
obtalh SUCh au apffimental" field. · 

Works by other authon, in which the p~nts. soils and 
soil animals were studied. also indicated an area on a 
geographical scale, not just a fenced-off field. Their 
jdentical levels of radioactivity and cross· references tc, 
Il'enko's work indicate thu it was in fact the same "ex• 
perimental'' area these authors were studying. The con
taminated territotj• had many different soil types. consistin,: 
as it did of meadows. hills, plains and various kinds of 
forests . In general. "''ithin any contamination area there 
were at least six or seven ecological groups. 

A large research team, headed by academician ·N. P. 
Dubinin, has carried out work on the population genetics 
of the area-the frequency and pattern of chromosomal 

aberra:ions. co:np.irative radi0-sensit ivi~·. ~c.:l, ·c::~n of 
r;::tlio-rcsistant forms. and so on. It is clear that lilc>y were 
working in the same contaJninatcd an:a .,; tiit· oa..: used 
for the? other studies. The authors refer to Il"cnko 's work 
when quotin:; the level of radioactivity as liein:; 1 · a to 
3 · 4 and l · O to l · 5 mCi/sq. m. They also admowlt-dr,e that 
the area was not con~aminated on purpose for their experi
ments. and that they had only b~en able to start their 
radiobiological and ::enetical observations sei:cn years 
after the organisms, selected for research. purposes, had 
lllready been living in the radioactive environment. (see 
Uspck.h.i Sovremennoi Genetiki, vol 4, p 170). 

Ihis lapse of time was a definite research disadvantage. 
The early adaptation stages had been missed and the initial 
level of iJTadiation by the mixture of short-lived and long. 
lived isotopes was unknown. Despite these methodical 
aberrations, the authors were able to find a selection of 
more resistant forms and some other genetical population 
changes in soil algae ( chlorella). m.:ny plants ( mostly 
perennial l. and rodents. partiru larly ~Pf'Cie~ of mice. 

m:0-25 Clo-20 co·o-1s Oo-10 
,.ci/SQ.m 

L..eft : aHTcge conC'nUTali<m of .stTa,uium-90 (. .. Cilg of c.ry 
u,eigiu) in plants in. a secti<m of the contaminat.a area: and 
richt : contamination of the sail with .stTOTUium-90 (,u.Ci/sq.ml-
lxued an. the v,or/t of A. l. IL'mko in 1967. The di.stTibutimu aTe 
random and therefore probably aeeiaerual 

The special aspect of the work, which I wish to emphasise 
here, is the size of the research area. For example, the 
research te.2m started their work on rodents with a popu
lation that had atready Lived JO generations in a r.uiioactive 
fflvironment . One has to be certa·in for population genetics 
work that the individual animals being llled for the 
different measurements are the true ancestors of those 
animals which lived in the area when the original radio
active contamination occurred. Rodents do not migrate 
very far during their adult life. perhaps about 1000 metres. 
However, with each new generation the migration from the 
ancestral environment will be even further. During 30 
gener.ttions, migration could reach as mudl as 20 to 30 
kilometres, which means 400 to 900 squan kilometres of 
radioactive environment. Dubinin and his colleagues do 
not give the exact size of their research area, but they do 
admit that all the animals they studied hall really Jived 
in the radioactive zone over all these years. 

Single-ce.ll soil algae ( chlorella) are extremely resistant 
to radioactive contamination, so their le-vel of genetical 
damage should be much hicher than for those species 
which just could not survive. Dubinin and his team took 
samples of chlorella some five years, or 200 generations, 
after the radioactive contamination had occurred. The 
work was clearly carried out in a different area, one 
pcrh.ips where only the algae could have survived. The 
radioactivity of the soil was much higher, its m:,~imum 
"activity being 1 · 0'" disintegrations per kilogramme of soil 
per minute. This activity calculatt-d per square metre is 
about five curies· for a surface layer of 8 to 10 cm depth! 

There was a very uneven distribution of radioactive 
contamination over the area used for this research. The 
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,·.\•··:.- t: .. ,: i": ..::- l •.a •.•;:. r, :1b!ishe<l on plJnts Jnd :::i imals wJs 
r:: :·:: :·,, t1 ::, i:. p::.c,· ~ h h,, rc thes~ animals ancl plants cou l"d 
i 1·. ,_. for ~:i :1y i;:i:nc-r.i tions. Other areas, where they " ·ere 
n-:t :!~'. e tn surviv~. were rr.rt:iinly not explorf'd so 
t;!ornu;;:ily. But the existence of such areas in this general 
g~ogr.ip!1 ic:il location has been acknowledged by D~binin. 
In his Jutobioir:i;:,hy, Vcchnoe Dv:zhenie, he de.scribes how 
his ~roe;:, carried out long-term research in :in area ·•con• 
tamina ted by high dose,- of radio.:ictive substances", where 
.. some members of the species have died out, some are 
suffering and dediciing slowly, while others have evolved 
.:i hi;her resistance". · 

T"nte nature of the plant and animal species referred to 
in these research papers--there are more than 200 species 
in all-an e~ily indicate the approximate .geographical 
location of the area under study. The mixture of European 
and Siberian species points to the Urals. This conclusion 
i~ confirmed by the accidental acknowledgement in one of 
the recent works of Il'enko and his collaborators that 
the t:m:mal.s for their work had been collected in the 
Cheliabmsk reg:on. This particular research was done 
during the autumn of 1971 and the aninals had been 
living in a radioactive environment for 14 yean-in other 
words since the autumn of 1957. 

The papers, that I have referred to, represent only a 
small fraction of the ~ data th.at bu been published 
on this contaminated environment in different Soviet 
scientific journals. The nuclear authorities in Britain and 

thi:: US probably put more trus: 1:, the ex;:•-":-:.s :·.·" i::~ ·:,r:na-· 
tion they receive from monitoring ~lobai i ;.:I-out u, 'tro·m 
sp.:ice-satelli:e surveillance. They certai:ily do n<, t read 
such Soviet journal,;; as Vo:orosy /chtio!-:i~:i, GeT?~: :.lta or 
Zoo!ogich'!skii Zhurnal. There are probably vc~y fe~ 
foreign scientists who read these journals regularly either. 
And even fewer who can understand the mean in;: of the 
~any methodical omis1-ions. 

This is why so many experts were puzzled and doubtful 
about my article in New Scientist last November. Science 
fiction or not. many millions of curies of strontium-SO, 
caesium-131 ·and other radioactive isotopes did contaminate 
a very large area of the South Urals region, where the 
first Soviet military reactors were built in the late 1940s. 
The nature of the contamination certainly excludes th!! 
possibility that it was a reactor accident or a real atomic 
explosion. The facts in the published materials agree much 
better with an accident in a nuclear waste disposal site. 
How it happened, and what was the real human price of 
this accident, has not yet been revealed. Soviet seaets 
can often be extremely long-lived. But whether the sceptics, 
who felt that the burial of nuclear waste in the USSR or 
elsewhere could not have led t.o a.n accident remotely 
resembling the one I de.scribed in my previous Ne'l/1 
Scientist article, believe it or not, there are no doubts that 
this nuclear disaster in the Urals did happen around 
1957 /58. And we must take this accident as a warning to 
ensure that such, a tragedy does not happen again. O 

. , 
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· CENTRAL INTELLIGENCE AGENCY 
WASHINGTON. C.C. 20~0.S 

.•. --= .::.=---~. ·:-f:.t~. ~ :· < . ~--~-- .~ '• 

. -···. 
11 NOV 197,· · 

Mr. Richard ~ ?o.ll cc:k., T\ :;·r•~ 't~~

.,.. ______ _ .,.. _.,,,,.. 

The Citizens' Movement for Safe and Efficient Energy 
(Crit.ica.l Mass) 
P.O. Box 1538 

·washing-con, DC 20013 

Dear Mr. Pollock: 
. . ·- · - . . ' . 

--
This is in reply t!-0 your letter of 2 September request.ing 7 

under ue- Freedom of Information Act, all. information in our 
files relating ·to a nuclear disaster alleged to have occun-ed 
int.he tl-ral Moun'ta:ins in •the Soviet Union in 1958. This 
reply;~;~ will cover ~ocuments fo~arded to us by the 
Energy ~esearch and Development Adminis-crat.ion ori 23 September 
1977. These CIA docl.::lents were found in ERDA files ·while 
they were proce·ssin.g a similar FOI requ_est you had levied on 
them. 

We have reviewed all the i-cems concerned and I am 
enclosing copies of 14 of them for ·your retention. The 
first three, sent in ~heir entirety, are; 

l. Newsc:lipping., Christian Science Monitor, 
dated 12 January 1977. 

2. Foreign Broadcast Information Service item, 
dated 11 November 1976. 

3. Foreign Broadcast Information. Service item, 
dated 11 November 1976. 

You will note in each of the remaining items portions 
have been deleted under the provisions of "the Freedom of 
In£or~ation Act. I am listing the items belo~, and alongside 
each is the appropriate e~emption from the Freedom of Infor- . 
mation Act which e:xplain·s why the deletion had to be Illade. 
A..~ explanation of the exemptions follows later int.his 
let'ter. . , • 

"t · ·..:: , · -=-:-=·. '•• ,, ~ : 
. . ·- ... 

· ;i;;=.=.t;i=? .•}/?!;;,~;; •·.·•··· :i"i~ f?c'IE · •·····. f"Ji?i~]; ~:i;; . i~t;~tl~ ii,£-
- --·- ... ·- ··- - · ·:·~ .. . .... .. .. .. . .. _ .. .. _ ... _. -------···- - · 
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Documents 

4. · ~-:-CS•3/3S9; 785, dated ·4 March 1959. 
~ -- ' · ? • ·- ~~.:.-· 

5. CS-K:3/465,141, dated 16 February 
1961. 

Exemptions _ 

. (b) (1), (b) (3) ·. 

(b) (l), (b) (3) 

· 5_ Memorandum, dated 27 December 1976. (b)(3), (b)(6) 
.;. 

. . 
7. TDCS-3/356,555, dated 21 May 1958. (b)(l), (b)(3) 

8. CS-3/407,678, dated S August 1959. 

9. 00-B-3,ZOZ,034, dated 5 December 
1961. 

10- . 00-B-3,204,092, dated -21 December 
1961. 

11. 

12. 

00-K-323/20S37-76, dated 
20 September. 1976. 

0O-E-324/01015, dated 
24 January 1977. 

(b) (1) , (b) (3) 

(b) (1), (b) (3), 
(b) ( 6) 

(b)(l), (b) (3) • 
(b) ( 6) 

(b) ( 1) , (b) (3) , · 
(b) ( 6) 

(b) (1) , (b) (3) 

- F\,_.,_._. .. 
I • • • • 
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13. 00-B-321/06645-77, dated 
25 }-1arch 19 7, 7. 

(b) (1) , 
(b) ( 6) 

(b) (3) , : _ 
\-
t •• •• ••• -

r-. •• :.: 'l-.:.. 

14. Plant Summary ·, . undated. (b)(l), (b) (3) 
·, . . 

There were a_lso a number of documents which . could not 
be released, even with deletions. I am listing them below, 
and alongside each is the number of the appropriate exemp
tion from the Act which gives the reason why the item could 
not be released. 

' 

DoOllllents Exenmtions .. ._ .. ·-
: - . .. . --- -

15. oo-B-3/ZS6,112, da-:ed 5 April 1963. (b) (1), (b~ (3) , 
(b) (6) 

16. CS-K-3/507/314, dated 16 April (b) (1) , (b) (3) · 
1962. 

17. Briefing, da~ ed 8 December 1976 .. · (o) (1) > (b) (3) 

18 • .- 0SI-SD-SC/61- 7. , da~ed_3 A_p~il_l96 1. __ (b)(3) -- . 
19. Weekly Surveyor_> dated 14 May 1973. (b) (3) - .. 

· 20. OSI-SD-KH/75-5, dated May 1975. (b) (3) 

r-··· 

--- -··· ··· · . ····-· .. ·-· ·· · · •···· · · · · ;·::;::;:: .::::::::: :.;::;.;:;;; ....... . .-.:. ••• ••• 0# .. . . ..... . .... - • ••• • ::: :::: : ::·. ·.:·.:::::::::: · :: :::: : :·:: : ::: • • •• • •••• • ....... _._. ........ .-.-.-.-:.-;.:.-:.: : ·. :::::: ::: ::: : : • • • . . .. : .. ·:_.: _.: _-: __ -: __ -~:-~---~-~_:,I __ -::~::-:_-: __ :_:_:_:_:_:.._:.._·_._-_-_;.-_:·_:_·_:_~--;··.;_:._:~.;_;-__ ;_;_;_~_-.:_·.:~_-;·_._:~_-_:_:_: : __ : __ :_.-_-_:··_.---_:·_:·_.··_ .. ·_:_i·_:_/_._i_:_:_:.:_·.:·::·:_-·'.·., _·.:_)·_;_~=-~-;_~--:."£:_.: ~r=rHr:.\{./.{?/:···· ·· ··:··_:_:;'.\???\;;.\ti?''':.:°':\ !~~t>:.!.!}iXt:??'.'.==\rfki{(t~~F'.?!HIT ::··:•,:·:'.'.'.'.////l-\i.i:.}:/-\ .· ':":/::\/·.·_· · _ .... :..;:__ _________ __ __ .... -
·······-·········-········ - --- - -
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21. TDCS-3/416,488, dated 26 October 
... .. _1959 ~ . 

~.--..;..-~ : _.. ·-· · :. .. . - . -~·· ._ .-~ .. -. ·•. . . . . 
22.:~·7'DCS~3/:418;792, dated 18 ·November 

.1959_-· --

(b) (1), (b) (3) 

..... ... ... . ... 

- =-= ··;;· ·:::: . . . :: .. .:.:.:~===-· 
(b) (1) , (b) (3) __ ·E§:-:-.::~ 

· . .::::::= -- ·- .• · =-· 

-23. CS-3/380,057 1 dated 4 -December (b) (l), (b) (3) 
1958 •• 

24. CS-3/468,269·, dated Z3 March 1961. (b) (1), (b) (3) 

25. CS-3/477,050, dated 14 June 196·1. (b) (l), Cb) (3) 

26. CS-3/478,158, dated 17 June 1961. (b) (1), (b) (3) 

27. cs:.3/496,.952, dated 26 Dece1:1ber (b) (1)' (b) (3) 
, 

1961.· · --

28. CSLT-K-3/704,634, dated z December (b)(l), . (b)(3) 
1962. 

., ... 
_-;,. CS-3/506, 773, dated 27 April 1962 . (b) (3) 

The applicability of the Freedom of Information Act 
subsections cited is e~plained as follo~s: 

. -. . 

(b)(l) applies to mater~al which is properly 
classi£ied p·ursuant to Sec'tion l o# Executive Order 
11652, and is exempt under Section S(B) of the same 
Order; 

. r 

(b) (3) applies to 'the Director's s'tatutory _ 
obligations to protect from disclosure intelligence 
sources and methods, as well as the organization, 
ftmc:tions, names, official ti'tles, salaries or numbers 
of personnel employed by the Agency, in accord wi'ta the 
Na~ional Security Act of 1947 and the CIA Ac't of 1949, 
respectively; and, 

(b) ( 6) applies to inion::ation release of which : . 
would constitute an unwarranted invasion of the personal 
privacy of other individuals. 

As I mentioned in my. letter of 30 September, we are waiving 
search fees for this request. We are also ~aiv ing copying 
fees of $Z.SO for the 25 pages enclosed. 

There ~ere also in our .files documents perta1n~ng to 
.\ your request which originated in the Departments of State 

.• . . . and Defense. I recommend that you cont.act. them for copies 
of documents relating to the acc:iden't which they authored. 

. . 
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The CIA official responsible . for the actions on items 
4, 5, 15; and 16·was Mr. Charles A. Briggs, former DDO 

· Inform~tion R~view ·-Officer~ of the actions on item 18 through 
20, was Dr. ~erbert· Rothenburg, Acting Director of the 
Office of Scientific Intelligence; of item 6, was Hr. Noel 
Firth,-Director of the Office of·I~agery Analysis; of item 
17, was Mr. Philip A. _Waggener, Deputy Director of Strategic 
Research; · and of items 7-14 and 21-29 was Mr. Robert E. 
Owen, DDO Information Review Offic.e;r-. 

Under the ten:ts of the Freedom of Information Act you 
hay~ the right to appeal their actions to the CIA Information 
Review Cammi ttee. If you choose to do so, please write to ---

· me, .stating in full the . basis of your appeal. 
' I hzve decided 1:·o waive all fees norm.ally charged for 

the processing of such r~quests. 

Enclosures 

Sincerel-y, 

~~.Lt;......._· 
Gene F. Wilson 

Information and Privacy Coordinator 

IPS/JOE/cb/31 Oct 77 
Orig. - Adse. 
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: Iu the winte: of" 1957, ?.!l ,J!:Sp~<:i ricd nc:ciaer.t occurred z.t th: K:?..sll -· -(U 55-5'~., E Gc.J.;.S) o.to::ri.c pl=.t 
·All st.o:• c:J in }:.1:.:n~k-1JL·alskiy -.::nic::h .~::ild ::·q.r., · r..~~t, and oth.?r 1"oodstu£~s •.
;,ere clc.;~•~d as a. precaution .~s;ai~st r~di:?.tion cxpo::ur~, ar.d r.~Y supplies_ . . _..:.=
-were brouebt L"1 t-.10 ciays la.t"~r by t:ro.1-: ~nd truck. ·.The :food was ·sold.. direc£Iy:--· 

_ fro::L the vehicJ.es, and. -th~ resulting qu~ues were re:nir..iscent o-r those dur.!.ng..: .-: . 
.tbe :lrorst shor--a.gc:s ciuri:g World ~a.r n. ~ I'-~opl;e 1Ii. Kulensk-UraJ.sk:1.y 
grc·.r bysterj,c::al Yi.th -t'ea:., with a?l incid.e::ce- o-r unkna-,1n 19.J:cyste-~ous" dise:ses 

. creaking out. A fev !.e~cling c:itize:s aroused. the puollc z.nger by wearing -
-snm.ll r=.tllat:1.on cour::ers ~hich uere not a~b.le to everyone. 
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Kvshtw -~--

·.· . . /<----- -- · .. · .. .. . 
, . . . . . . . . 

- - . -:-::··- ·-· --.. . . - . _..,, . . . . . . . . . . - . 
I-:1 spring 1958r-, · · r ~ . ,:'~ ,,.":";';::' _ ... - ;--: ... - ~ : , -;,-::;-"·,· =-·.:;::.-?. · =~~ he h;ard. · · 
rrom several people that large areas·north ar Chelyabin3~ i~ · -

Here contaminate~ by rad1oac,t1ve waste .rrotn a nuclear plant · _ 
·operating at an unknown :site near Kyshtyrn, ·.a town 70 k""i1o-. · ·· 
meter:s ncrth~est o! · Chelyabinsk on the. Chelyaoinsk-Sverd1ovsk 
ra11road J.it:1e. It··lias general knowledge that ·the· Chelyabinsk _-. _ 
area had an abnormally high- number o!' cancer cases:-· To go· • •_: ·. / 
swicming ·in the numerous ·1ake:s and r1v·er!s in the vicinity was · . ·: 

1 considered· a health ·hazard .by some -people:· Fooa brought by · : -· . 
the peasants to the Chelyabin:sk -c.arket ( rynok) was cbe~cked by _ . ·: / 
the tnun1c1pal health . ailthor1t1es in a small house· a_t the mar-~- ·.:. 1 

ket entrance ~here·-the peasants also p~i.d tb~1r -saJ.e:s"tax.··· - :· · · -
· How radioactive ~ood was destroyed -was· unknown to source.· Food 
d_e11vered to °the plant:s, schools, etc::,· by ·the .kolkbo~~ _and .. -~ 
sovkh~'- ~as probabl.y e%a??lined by the·1a~e:-·them3elveS: -:Uo
til 1958 pas~engers 'Were· checked at the Kysbtym rai1way sta-- = -. 
tion, an<1 - ~obOdy could ent.er the town without a special. permi.t~ 
By :ihat ·authority the· permi"ti waa issued arid ~_qy the checki:l;; - -
was c.i!!continued · .:1-p. 1958, source was unable · to say. ·In addi- ·; ·. 
tion, ~cme villages in the Kyshtym ·area·had been contaunated · 
and·burn~ d~wn~ and the inhabitants-moved 1nto ·ne~ ones built 
by the governc.ent.. They were allowed to tz.ke -with them onl:;,r_ 
the cl.othes· in whicb they we:-e dressed .• ·· . ·-· · · 

, . . . 
The p1ant 'rias .p=-obably processing radioactive deposits :round 
in the Ural~, amon; "hich ~ere qu~e deposits o~ zircon1um_- · .. 
S9urce "WR a told +.>--.i~ b:v- a !'riend ! :. · ' ·. : ··.- · .. .- •: ... :- •.· : .. ; ;_-: : • <' ··.·.: . ; 

! : : . :~ -~: :- ·. ._:_ ~-:.-::. I:\. -_.~-,"' · · : -.. _·, · ."-.. · .~.- './ -~ ·_.· _-::.~· ~--: ·- ; . .., ·,. :::· :· ~ . _ ... :_.-:-:.~=-~r . :· _-
. · . ::- -~/ who.~-j_n ~9_!73-1954, had a~·job-h ::~~:--~~-: _ _- _<-~--~_., ·7~~~-: .. ~_'~:; __ 

_ •. · :· ·-:: : : .. · ~: :.:.·./ :11;1 -;1:1~ Kysl:1~-:~ga~sh area._ ~e a.1so- to1d 
.sou=-ce tha:I ··._· .. _.-___ . :.:.•.\ .· .~ ::· _-:-- :·~_-'. .·'. 1:i _· . • · /t3:s early as 1954 that 
the 1tatcr · ol: the Tec:ha River., running :troc:" I.a.ke .Kyzy1tasi:l aDd 
Take Ul.agach .-an: ·eClptJ'1tls ..into the I.set River at Da.J.matcvo.,. · had 
.become . h~hJ.7 :radica.ct~v.e. ~ · 

. ' 

. . 
5. · .:en late ·Augt:st-1960, :source witb some 100 ether o!"t':1ce- ltorker= 

l-fa:s aent -t'or ten days to help harve:st at the Bolsbaya Ta!skiDa. 
·sovkbc: soutb or Lak~ Kaldy, about 50 ·kilc~~ters north o~· . -

· Chelyabinsk. A.; the -Na<1)'TOV :Bridge -whic:·h cro:,.:,e<:1 the Techa.: · _ 
"Rj.ver, he :sa·,. a -:t'ew pesters ~1.th the 1.n:,c:~ipt16n: nn~inki-oet 
·stric:tl)" :p:-o~ibi.ted, wat_er poJ..lut~." · (?:it. st:-03? vo:!p:!?e-sb.cbay
et:sya.,. voda za~znena).; Whil.e··llorkin0 at the· .sovkhoz> he d1d 
not approach the "Te cha, because the r1. ve:9 bat"..k ~as ?i pro hi.bi ted 
area. So::1e distance ·no!9th or the.river th-ere was a continuous 
ditch about o-r:e meter deep and one meter -wide> --with po:sters: 
11
~0 passage, po1l.uted zoneu (Prokhod vosp~esbcha:vetsya> ·zagrya 

nennaya zona). -Source . did ~ot'discuss pollution or the Teena 
with person~ on the sovkhoz. Iri Chelyabinsk he m~ntioned it t 

- -. ;. !!, . !~end,/;- ·""._:·t~ -.,=:·:_ · . ··-:·.-.-.~--:: and was told ~hat· accordJ.:ng to . -:~ 
{ .:. .:~ · ·:. _. __ ~.:·•:-~.!'a.ther 'Who '1.ived on ·the Tec:ha' som~:nhere· :1n . . the-::ai 

Tyu=en Oblast, the river was·pollu;ed on ita~l.o~er course ais, 

6. 
-·. ·- -- -· . . SQurce vaguely remembered having heard tha~ t~e Xysbtym area 

... .. ,,.., •::,t,-. tn!ltalla t1on -,.;as kno,m a:, the Post :S::ix 40 1nsta.lla tic 
· .. · _.., -·-- -:::t.":,c-~d by __ (.r_nu) Sorokin~ 
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. 8 t .} -In March 195 Jan explosion -~recked par or the nuclear plant 1 

at Kyshty.-:1. \.:h~ther the explosion was nuclear or che.nicaJ. ~ ~ 
source co..ild not tell, nor:.·did he have 1nforuta tion on . ' : -
casual ti~!5~ The r..2:tter. lfas openly diact:ssed among employeea - · 
o!' the 'Or~1a Branch or the Academy or Construction and .. . . .: 
Architecture. ·:•. -; _. :.-:·: •- _ . . . _ 

Source koeli or one case in 1'thic::h \1ork at th~- ~sh~~ :pian-: · ·:: .-: I 
a1legedly resulted in the eexual impotence or an engine.er · -.. ·· p... 
( name ,.ntl-..-no')ltn) and subsequent _divorce. The divorcee was :· · t · 
A1ina Lo~ (caiden nam~), an engineer -with the trust Metal- .. i 
lurg:stroy at Chelyabinsk, t1ho left her husband in J.956 or · . ; ij 
1957 art~r a r ew months or married llle. · In summer 1960, . ; · g 
she married (!"nu) Chulkov, an officer ''With the combat en;:1- · ~ 
nee-=s, r1bo 'Was trans.!'erred to l1ovaya Zemlya in August ,1960. . a 
'While working at the Urals Bra~ch.:~i' -t~e Ac:~de~y ct' ·c·J~2: · ~: :·_ f " 
struction and A:-ch.i'tecture., source beard_ that in 1957 ~t:1 :··:· ·r 
labo:-at.ory o~ reinforced-concrete construction ( chie!', · ·' .-.- t'. . 
ffnu7 Bersht.e~n) had investigated a~ accident, :faJ.;L or a . _·_ ~ 
smoke!!tack !'rc::i '?!. huge plant ; lfhich was being buil-: by the ' ;- . ~ · 
MVD Gla vp:-o?:"..!!t.r.oy or Ministry o:r Medium Machine Building ~ 
j_n the Arsaya~h -area. · · . . · ~ -

· - I 
Sou:-ee was not ce:-tain but thought tha.t a . second plan!: misht 
a1so have been boilt ' in the Arsayash area by the ?ifvD Glav- · 
pror.:stroy or Mini3try o_r Medium Z.lachine Bui.lding. 
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SUBJECT 

-·-
. : . ·.~ ... _ 

_ ..... : . ... 
.. .. . - - · •• 

' . 
. . . 

. - -. 
:" · . . Nuclear ~aste Burial Grounds nea-r · 
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·Accordin to the preva~ling opinion in Ch-;lyabinsk~ Chely~bir:.sk-40 

· ~~ <L_?rodccri~~ s~~e ~ _ • A evice. Chelyabinsk-40 is actually 
• oc2~e-d""""i·n•:.ys,n., .. ~in.c.'1 l.S o:ue one hc,mdred ·kilometers nortmJest of 

'.:;:;:n:::::::e:;>ys~~b~i=n~s~k~~-.;;..;.,;~I~n--~a~oidut 1956 there Yas an explosion at Chelyabinsk-40; 

. 4. 

5. 

the explosion. lighted up the sk-y for a g-:-ea: distance and the net.1s
papers in Chtlyabinsk made a fli:sy atte.~pt to proc.l.aim t~e eveot 
an unusual occurrence of .the northern lights~ The chief evidence 
of :he e.xplosion Yas the trecendous nut:lber of casua.lcies in ~he 
hospitals of Chelyabinsk. - ~any ·of the casualties ~ere sufferi~g · ,. J 

fro~ the eff~c:s of r:ci~:~c:. Shc:tly af:e-:- the e.xplosio: a scien
tific rescar:h ins~itute tc study effects of radiation ·v.ls established , 

.in Chelyabi.:.sk> presw:-.ably as a result of :he acc:icienc. at CheJ.yabinsk-40 • . : . 
[Collector's ccn:te1ent: Source did not actually witness the explosion - ~ .: ·: ··. · . . ·.: 

.! -.. ; 
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1. :Ree!::l~Y t:here h.2.ve be-..: accounts in US newspapers con:::eruing co.:mnents 
made by t--o _fon::e.r c.iti.z:er.s of the USSR on a '-'vast nothing 11

, an area Yi.thin. 
the USS:t vhere it. is S?ecuJ.ated a uuc:le.ar accident occurred in the late 
1950•s. ·There -.-as a !:O':) secret Soviet film/ . · 

.. l . ~ .. . . . . .. : . . . . . ~.'.··. . . . ·· .. . . ·::·· ·: . ~hicll show~a. ~-trocl.~ar 
. , test -tilat .had occ.::=ed in· ·an t:nSpeci.fied region of the Ural Mountains. 
· · ~I.~ is likely,. 2.lti1ou~ not c:~, that 1:he test occurred in the J.957-58 

period.> and t~ r::zy account for the "vast nothing" mentioned in the news 
' ' ( ·· ac:coun::s. '- · 

2. According to the film, the trSSlt cons::ructed a cot:?letely ne~ c:icy in a 
valley in t:he Ural Mounu.ins region for the test. A· subvay ~as constructed. 
under tile village, and one· of the major purposes of . the test: 'was to see 
if ~he sub\.a7 could rit:hsund a nac:.l1?ar attack. '!he inhabitants of the 
village vue goau and sheep, and the pest-explosion photography showed 

· the effects of a nuclear blzst upon anima.l life as s;;e.l.l. as building 
· material.s. Mil.itary equipment vas placed around the village, and the 
e!fer:~s of the explosion upon ar:ia:nents o.E ~2.r al.so Ye::-e depicted i.n 
:he i:Ul::1~ •. , · ~ ' · 

,. .. 
3. The bo·-cl> itself vas described as a 20 megaton de--~ice ~hich ~as dro~ped 

i=om an ai:-plane. '!ha flash of th~ explosion illu::unaced the raouocains 
~hich surroun~ed the village. · Tne c~~y virt:ually ~as eliminated, but :he 
sub-:Jay su:.-vived the explosion ~.-:--: . .. ~-- . _ ~:._·;"::"~-- · · •· . . ::. : ; : ... _::,. '.. :._..:. 
~ ' · ·· · · :Because of the fil.1.1' s classifi-
cation, those Yho sa~ it ~ere instructed to treat the ~hole matter DS 
h . hl 1 . f. d • · ·.· -· . · . . . ig y c assi 1.e • .,-· .. . : -~ - •. .- '.· _. . •· • •: ::_ -·: _--::-. · ·- .-.,. - ..... 

.. __ _ _ r- --~ :~ ~-:'.'~~:j.~~-- ·_ .. ---~ \ :· :~::.: . .. .. -.-~---~i ..... :~:_ .. ·< ···_. _·.:~ --~~---;··:: .. ~ :;i;.::~~~~:))·-::.···_~;:.:::ti:_;~;~~= 
--4. · ··'Recent nevspa?er account:; quote t-:Jo Soviet emi&res, one in London ancl 

5 
4 

the other in Isr.:iel, 1.1ho kne-.1 somethins ;:i.~out th~ "v.:ist notl,ins" •· One 
of the cr.tigrcs ~.iid a 60 squ.:irc . mile .irca in the Ural Hount.:iins v.1s 
dc:solat:e and ~till he.ivilv r:idioac ::ivc in . .1 C)(, 1 ___ ,.., _ _ ~ .. ___ ,.. .. r _~.},., ___ 1._ --- ·· 

j ' 



-

0a.!~r::u1r c, 
0HUIIO,,Cl . 

cou,-.iny USSlt 

SUIJKT 

... 

.. · • . .. . . . • 

. • .. -- ~--~. ( ' \ 
\ -WOIT NO. 

' · .. ·· . 

, 

. I • 

l?~e_:_·3~,~6645-77 __ 
2S l".arch 1977 , 

:., . _ -. : -1958 "Xysh~ 'Disaster .. /Nuc.leu. 
Acc:ic!eni: I:lvolvi=& l'lu:oniu::i 'Uastes • 
froc >::i~cary Nuclaar lteaccors NO. PACES 

IEPER!NCU 

. :, 
. l. . .. 

- - - .. : . . . . ~-- -. . --
.. 

·-·· --: ·•.--

. . . •. 
. . •. :-

, . 

THIS IS UNEV.:.~u.:..r~o INFO~MATlON 

- ... - ... ,,.· . - -- ~--·-:--:-··· . ---

. . 

- ·"-- -- -
SOUie:! . . . 

i 
l 

l 

l.. 

. - . .. 
. ,_ .. --~- . .. _ 

. . .. , . . . .. ·-· 
•' : ·•. : .. . .. 

l · C 

as st,n:ec 

... 
. . . 

,. 
. . -... . _ . .. . .... 

. :: ._. . . : 
.., · ... : . ·- · :• . ... ~- . .. . . : . : . . 

~nl..S l.nt0:-:-.ac:10n· u rclaced iu che first-perso: ~:-· 
. ~ -"'7.'c. .. . - . . - - . 

:he~-~ •k:.;;,;·•~ri$::!.:':.;--,~- :' -·-·-···- . 
I. •• •· -• ·: :..:- •• I • • .... ---
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• "'t hsacic· ~r:h --~~ s~·rcilavsk 
0

.uul :Sel.i::yarak. by ca:. 
\ . . ' t 

JJ,out 10() ~tff'~ froa S~sk. va CTOUtd a sttug:... an1nha'ldtc:d.. 
and ~:~ -~- 111gl:Nay sir..s '3.ang ch• VrJ vanied dnven no: :o · 
a.cop ! or :be D~ · 20 c:, • 30 idlo:sa:en 'bec:aase- of radu~. 'lh• l.;md. 
vas a=;,ey. · 'Ib•r• vr.e 1:10 Til.lagu. ao c:ovns. DO people. no cul:1.T.ac.i 
1a.nd; o:l.y :he ch:!-~ of des=oyed h~ ~ed.. I .asx.od :he 
dri vcr = s==:, ~ec.nD& I va:cerl ~ ari::lk va:c. Th• driver refused.. 
"On• doeS"D': atcr,, bcrE. Yoe cinv• quickly an.cl co~ Ula a-:ca 1dthouc 
&ffT a:o;,s.• ba S&i.d.. 

• 3. :tD com,~,a:!.o::.s ~:h peo~l• 1: :he are::r.. I v.a.s :olci th.a: :ha -arc:& ~ 
i:he si.:e a! U\e ~ysb:!= Disaster." _30 cal.led a!:c: a :ov:. abou:. 200 
kiloaeccn ,011:b of Svarilovsk &:sci 250 b. -~= of lU . .aJOTeshns1'.. AzJ. 
ac:ciden: had ocC\lrrd c~ree years e.arlie:, tha: is. ill l.958, eh.a: vas 
cause~ by a bl.ast a: :.he s:on~• site of nu~lc~r Y&ste fro:: ciJJ.t.:...-y 
n-uc:le:i.r :-eac::0::-:1. I vz!I tole!- t:.l,;i.: t':Le .acc:ide.:tt v~~ c:used l:,y c:he neg-
1igcat ~C:0:';J.?C a: plu:~~i~= ~ast:s. Ru~~recs ar peO?lC peri.sned 4Dd 

toe arc::i b::~ .and v1l! re~i:i :-:diaa~:!.vc fo::- :.a.:iy )"e-.=:s. One o! 
~he cu:re~: tc?ic:s af co~ver:~:ion &C :.h; :!::e ~a• ~he:hcr eac:.ng f:!.sh 
or eati::i crabr fro= t.~e radioac~ive rivers of ehe ~re.a vas t:10re 
d~ngerous. 
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A~0"'"-1e· '?:b.•~SY I:utallati.on tr:~>:-: ··s~ ,. J ~--. -~ . , :~-~~-. · .. 
' .. ... 

l 
•. 

2. I.oca:~1e:. 
. 

!:Y';;;C., t){ · · 55 44 ir 60 35 X -
~ 

a. Adc:-es~ 
'II/A 

,., 

_.. . 
b. '.PU::?C!r. 

'!he ::-:ts-::-i~ed. a:-=& of ~sll-:;r-i u a.pp:-c.:::1.:=:~~1.,- 6o b B/S :J:.i J.5· b X/Y.. 
'?ho =-~ t:-c:m Ka.~l.1 to Kara.bash r== d.i:.go~· !'re=. tile :ii::: c:o~r 

-I 
' -

:-:.- . . 

to tba Srl ccr.2e:z- vith 3.ji-sbty::i 1::i th: ce:a.tar. It 1:n.c:lu:ie• tho 1:utzaJ.l.a.~-:a 
~t ~=-•: (::-e~ct-i:.) ~ Sa::.ow. (~~~c;ie~ ilu"ti tu.'te) • · _#' 

.. -
-··-.; • .. .• ,....... ~ -=--""" 

3 • lll zstorz 

- 1 
J,,. l&rgt ar.tO!:i.: ~:.::tt D.!ld· a vor'kers t Bettle~::t vere er...:i.bl.1.:shed. 

. Aben.rt 15 b ~ or ~C':j.:_, ·7-cbAbl;r :Lt T'oc:h:i. Oll 0%.etro Ir.:Y31h, dur'...ng -:h~ 
period 19,l.5 ":o 1948. J..:n,. ,_::!=::L-;e~ 70,000 1m~o• ot 12 labor e~, ~ici:p&-:::10. 

/ 

I 
1 • 

1~ the c:~t:'"!lr::ti=u. z.:i ~ • p:-uig ar l9l:;.8,. tll• ent::es 3>0:PW.~~ian., 1'.'"'ll"'~ ::,g _ • · .• i , .. 

All P'>la al:ld !'=-eed. la.bore::-:, ~ to e~cu::to tho K;;ah-:ya rers~1c-t-ec1 · a_~a.. · ~: 
popuJ.a.:tiClt -...--a.s reJ)l&:ed. 'ay Cx::::ma1 R: ~ ~eir de_pende:t: ;_.ho ·c::s=.e to ~">--ey:: 
:t::-t= -!J. 0'V~?" tlltt 05:r.>.. ~-y ver• rapartecilJ" lH"f'C?' to lea.7e tho ar-:a a.o~-

- 4. , \I ---
'lli• r-s-:nc:-..ecl a--ea. CO"rers 2700 sq. le:: ·ccr..aui.:g •1~ •~·'l:ibs ~ · _ .. _: ~ . i . _::·: 
1:terem.eti:g vao;e_c:,_ce.,. ·'lho a:tc:ic J)l&:t (reac:~cr) ia 11!.--:~tod u Q. • : . • f 
'bm:=el "Wiuc:h e.:tw:~: .ben:u,ath a ri-vn-, Vi-th 0illJ' A. a=:>ke ~c: T1a1ble D.bc-,~ ·: ~ - ·• ;.I 
g:-ou:d. ~• or the lake• va.a dr&i;l.ed A:Zld a building o~ ,:,"i:-d"'~~t .:.-c::s.t~e ·· · : ! c.. 

vas built 0:1 1ta ·:Oed vith ea~, ru'?lb:,_:-,_ --a ).~-~"'. _ ':hs:: tlle l:a.u -~s :-:a~od. • .. :·· -;~ · 
:v1~ "il'S-:er. J. doubla ~ked RR ll:• ~ bui!-: to ,thi, c...~:,... ~ ~=-;:-o.:id· · !:~ 
~c~o:j' .-..a "30 t0 4o c:tur2 belcv th• -:urtaeo· :md. vo::'1, ~o :tollav:r: i~ 
8 r.::all :aho~ all tll• sx:::o •1::.e {a""':. 50 by 25/~). ~ey ~ ba•,r bl..-..s~ed ~~ 
out trc.= "the :sl:Lt.e ~. ~= ver-icaJ. ~U.:, ·.-e:-o cc:iti::'d vi~ ::si::.~o. ---~ · hlf 
co~c=-o'te up t-:i a h~ig:.-: t>:' ~99r=. a - ~ :i. T:.-,y s.u~;,orted. 3 :e!.:::.!'o:-ced P· 
cc:i.c::e~e th.~~ ce:::rte:- :a.rcli root' 6 - 7 J:I l::.ig!l b "t:c.~ t::i.dtllo o~ ~e ahC!). • i 
':l:e ce!.l.ing ·va.~ :ore s t ~ a..-:acu:ed tll~ t=~ \Tall: by tllet a.dd.1:~1c::z o:' c:ro!u [ 
bo::td ~-= ba.:-a. • • 
A l~r.s• ~hop appro::. l.00 by 40: Y:La bui.J.~ ill tho :2ee vay :is the B::::Uletr :ihopa. t 
::be eeil.1::.g '\o-a1 •u~~9'd. u the t:i.d.dle or 'th• ro~ 07 4 coll::roto plll.:t..-:r o~ ·1 
l.,20 by 1,20 m croJaa ~ec:t1cm. 
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Co~ut,r.:u:t1oll o't' the · sl:iopt_ vas t'iniahed axid the bulldi:1.g or t:a~ ~~ticms · .w~= 
s~~....e-d ~ ~av d::.:i• before 1:!cr-..:.?.%1: le~ th• ~l the,e r~<a:tio~a .,,ere- l. ~ 2. i=. ~ 
or 0,80 oy l,50 a. . . . . · · . · · ~ 
All u:idar~ ~• ver& electrically llonted.. . . . . . ~ 
Steal bra.cut• vere cas~ u the val.ls_ or the l.arg• ahetp, vhich a:iow.4 ~isil>J.3' . '"''"""'" 
:u;,y::r.:-t t:l.o rs:ll.:a or c:-~s: · 
~= thicbesa or ·tl::.a v:,JJ.s {c=.2i:tu:g er the rock~ co~e~ c:o.Lti:g) 
bat-.1~,: •""", al.oy.a vu A:p;:r~. 5 11. ~-

5. Predu=tiau __. 

6. 

---
It is reported t"'" a .P~t e·or..&iu :tc::ic pil:s &:d. ~11,, s~. BM• o
lo.gic:u I:li•tit-::• Vi~ "'4.i:i-aet!.~ ~ter!.:u:. ':ans· pl~t. h:L:i be~~ ~rt:fd. 
tc be l:::IJl~a.ctu..-1-:.g C=?Qi:.e:":: ~or ci-:c::L!..c vaap:r:ua · · • " · · · ·,. 
a t!l.a •F?""4..:g or 19,58 he::i.~s · of pers.,c~ ve:-., C1%yO~ed. -;o r=di:r::1~ a:ad 
injured. :.s s resul:t at ~ ~lcs1cm ::~ tb.9 K3":.h:.ya :pl:.:t.. 
In ear)J ~00er 1959, a11 a::c::ue ta:rt repor.t.odlJ' toox pl4.C11 b l:;Tmt,,:!. · 
A:rte_r the 't.est, JJU:h t'o-:::i:ir:--!'!'2 u ~at, t"ioh c.::d ?:.1li: ~ra ret:tOVed. ~ - t!l.e 
re-:..ail at~s u STe:-r!.lo-r.,k :i.::d ~~in2k alld destr"07ed. ~•id.:ns::.: ~ · 
ordar.:-d. to -:~ u toed :-:.=cb 1: t.h•1r h0t:>e•. Besid•:::a.t.: vere ~ ~=-~ · 
btzr_:g •.;::. icul-:u:-al p:-:c.~s ~ ~L"""=ie:"2. 

~0:-

h 'thi:r. a:;;~ !: 1956 t.::,.e_-, vere l:d.ll~-:r pen-Ollll•l" ~ -r:..-1ou.s &...-"I:IT u::li~ Sl:ld 
a..~. · 'iii'! t!1 ~e-:i l6· h,;)c:::- bat':alj 0--4 of' a.bout l, ~ aa:: ea.c:ll vere ~i ~tsd.. 
Xl:c:~ ve_-, &lso 25 1 000 SOTiai acldj.•~ o~ Ge::sral. Vla.sar, v:C.o ~ co~bor&ted. · 

· vi~ ~ Ger::z:s. '.cb•s• ::.!ll vere &C't'C:t.ll:r C:01l3idered ::, _p:=!.o~er:s a2d Y!!r• · 
. llkev1H ~:K ix:~ l.a.bc:r· bat--..alia::• • h :s.dd.1 ~:a, &bc,ut 60, eoo _Sorl.1,t 
CO?lTicta 0~ b~..: Mn• VU'9 m:plc,y9d ill the -~oJac-: • 
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METHOD FOR CALCULATING THE RADIOACTIVE IMPURITY CONCENTRATION 

IN THE WATER AND THE BOTTOM LAYER OF STAGNANT RESERVOIRS 

(UDC 621.039. 7:628.515) 

F . Ya. Rovinskii 

Traml.ted from AU>auuya tnerglya, Vol. 18, No. 4, 
pp. 379 -383, April. 1965 
Original article submitted May l 7 , 1964 

The present article 1s concerned with certain trends in the migration and redistribution of 1adioacti.,e. 
impurities µi stagnant reservoin after they h£ve been contaminated oaly once. The capture of the 
dissolved impurities by the bottom layer occurs as a result of ion -exch£nge and molecular adsorption 
processes. On this basu, we derived equations du:ribing the variation in the concentration of radio

active isotope.sin dependence on the time of thw pre.sence in the water and the bottom layer. Tbie 
de.rived eq11&tions make it possible to calculate the impurity pe.rcentages in the components of stag
nant reservoirs. . 

It was shown in W that radioactive isotopes are distributed .imong the basic reservoir components (the water, 
the bottom deposits, and the biological mass) in such a aannu that the amount of radia.ctive isotopes in the bio
logical mass can be neglected. Comeque.ntly, a stagnant reservoir can be considered as a tw'o-eomponellt system. 

In order to predict the contamination levels of the water and the bottom deposits, we shall consider a rese.rvoir 
where the water volume is V m', the surface are.a of the bottom layer is S m2 ; while the average depth is small, not 
exceeding 4--5 m. Such a reservoir, which 11.as the shape of a sh.allow basin , is characterized by intensive ID.rbulent 
and coavecttve mixing of the water mass, which le.ads to the interaction of the entire water man with the bottom 
layer [2l. 

We shall a.mime that the radioactive impurity wu incroduced only once in an amount equivalent to A. Cl. 
which initially entered oaly the water mass in the reservoir, so Wt this amounr was instantaneously dis1ribated 
througbout the entire volume V. We sh&ll denote by Q(t) the amount (supply) of the radioactive impurity in. dle 
water and by ?( t) the amount (supply) of the radioactive impurity absorbed by the bonom layer. which vary during 
the time t. Then. we ~n use the following initial. conditions: -
wb.ere Q, and P0 are the i.aitial impurity amounts in the water and the bottom layer, respectively. Since the. impurity 
intraduceci in the reservoir will be subsequently redutribated only betwee.n water and the bottom layer. then. without 
considering for the moment radioactive deay , we obtain 

A=Q(t)+P(t). (l) 

The capture of the dissolved impurity by bottom deposits occurs as a result of ion-exchange and molecular ad
sorption processes, and, therefore , in the general ~, the change in. the amount of impurity in the bottom la.yer 
(Fig. l) can be described by the following equation: 

(2) 

. wh.ere µ1-and .!Jz are: .~onstancs lietemtini_ng the sorption and desorption :rates ; respectively • 
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! .,. . ... .. \·/itl1 a C.t.msiJeration of .he hitiai coru:iitioru ant.I E::;. ( l). the-~ 

fig. 1~ Scheme of the migration of isotopes 
in a stagn&nt reservoiI. 

sol~tion of Eq. :(2) is ·3iveri by . .. . 

(3) 

(4) 

We shall respectively denote by p(t) and q(c) the mean values of the radioactive impurity's surface density in 
the bottom layer and its volume concentration in -water: 

•:~ . 
·-~ ·-· 

(5) 

( 6) 

¥..: 
·~~, After finding the limiting values of these quantities for t - •, we ruch the conclusion that, in the coutse of 
;;_-'-- time, ~m 'With respect to the impurity is established ber,,,een the water and the bottom layer in the reservoir: 

~~: -t----. ;:e:. µ.I vi- µ.z.Sp. 

-~ where ~ and p ue the equilibrium concentrations in the water and the bonom layer, respectively. I , By using,.,. (1) and (7) •nd innoducmg • """''"'"' rO, ~ d,,,.y, w, finally obwn, 

. - -~ 

I q (:,: ;;~1A~••• :-: -~-~; :_u. 
~ ~·· Consequently, if the values of A, V, and S .ue lmo"'11, the prediction of the impurity coacentratiom in the 
~ · water a.Dd the bottom layer comim in dewmi.Ding .q,f.md µz {or µ1). · 

(7) 

(8) 

(9) 

~ ' We sh&D. usu.me that we lmow q1 and q:-the results of mum.rements of the volume coacentration at the in-

•

~ of time t1 aod ti- Then, after eJimimting_l'S• we obtain_ 

1 1 
_: (gz-q)V-((91-q)V)t/t• (10) 

..4-qV .A-qY 

-.::-; .. T.ABLE..i. . Hydrochcmical Composition ·of the uke Waten ,--
Composition. mg/liter I 

I Reservoir 
Na•t I K•l Mr' I ca•1 I Q-1 I Hco;1 I s0,1 I s10t I Total 

First . • • . • . . • . . • • . • • . • • . •.•.... 105.3 9.3 56.4 25 57 .1 354 125 4.7 i 59 
Second. ••••••.••••••.•.••••••.• 943 45.6 110.5 8.5 866 12S2 127 3 3493 
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Fig. 2. Comparison between the acrual ( e ) variation ( l) of the 
concentration of isotopes in the water and the calculated (O) 

curve (2) of Sr'° concentration in the waters of the experimental 
reservoin. 
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Fig. 3. Determina.tion of the tulf -life of Ru1°' and CelM in the first (a) and the second (b) reserroirs. 

It is convenient to express q in explicit form if :: =- 2. . In this case . 

· .· ~ 

-/ ~ 

(11) 

(12) 

~ ... 
. 1.:a-

~ 

• •• • · •• •- • • ;. • --~ • ·• · • . • · • • r - • • ,.,,:., .• , • • - ; • • • • • • •. :;- . - • • . _.-._.. . . - • -=-:~ .--• .• ;-~~ 

~} ;,:=: ~~ ; · . . . .::~ tn_pcac_~ ;"it u: of c::6uci~idvisabie ·ro;oerform more than two ·measurementi vf q(t). wtiile the· tirru:s of me.a·-=-=
~..:::;· , , . .. ~ ~re~enNltould be chosen1hthe:~form_cih~~

1
of~a:geomctr(~ prog~ssi.:>~ with. a a,=ominaror. ~qu~l io 2 •. ~-=-~~~:;.~: 

==::=..::: ·_:~-. ·.:·. ···- -- __ .. .:. · ____ 7 .:-. ~ . .:,_ - · ··. . . .. -··· ---·-- .. ~ . ... -~.~-~--- .... ~.: ____ _ ---:· .. ·-:.-- . ·-.-..-~~--- · "!" :,;, - · .. --~ - - • . - - . • • • 

. - . --: .... :. ·•• - -_: .. . . . -- - -~ . . -· - -·--------... •.•-- ·· . - . . . ... · -.:.· ·- . - ... . - •. ·. :~~ 
~--; .. .. . . ____.;.;.;,._ - -- ··----- --·-,.-=--~=-=::..~:--:- ~- --: -.- --~- -:-~~---- .. -·~ :: __ ~ -~--- -~--. -:~::;.;;;.~;- :..:...-... _--if~:~~~~Jii~~·~\~~~~~;;;~;-·:~y7-.~-_·-_:_0; .. ~--: :::··~.~:~;~=~~~-~~·~<:~/:~;~~t;2~·;~:- -~;.,-:'.:~:=_:·~~=·-:.·.~r.~~:- ~ 

... - -.... ----- - ·· 
. 

____ ,...;. ..... ~~~ ....... ~~~----.~~=~··~·····:'.:····--·. ~····".".':'. .. :~··•··=··'· .. ······· .......... -:::_::·. _·::::-_ .. ::_::::. __ ._·····_·-_·· ·: ........ ·······::::· . 
. . . . -~ ..... .... ......... ········. ::. . . ·:: ........... ····•··· ... . 



logf{lt1 
-z.s 
-J.O 
·lS . 

-,.o 
-,.s 
·S.O 

·U 
·G.D 
·U 
:l.Or 
·r.o 

·S.O 

·i.O 

Second reservoir 

' 

Fi.nt reservoir 

' 

J 

logP(t) 

-z.o 

-z.s 

·J.O 

-J.S 

-,.sr 
-s.ol 
-t5 · 

·1) 
·l.S 

·J.O 

·J.S 

·S.O 

Second reservoir 

' . 

First reservoir 

--~~ l -:: ·_;•· -1.0 
(J S ID IS ZO ZS JO JS ,o ,s SO SS GlJ .S 70 0 5 rQ IS ZO lS JO 15 UJ I.S SD S5 "1 oJ 7# j 

I 
I 

r 
J 
I 

• 

l 
• I 

~...., .... 
·t!-: _·· 
--:: .' . .: !. ... ·.·--~·•.--.":. . 

.. -,-.~-·. 
••. ·:,;--- -. 
--~: 

Time, months Time , months 
a b 

Fig. 4. Calculated concentration curves for radioactive isotopes in water (a.) a.n.d i.o the bottom layer (b) of the 
experimental reservoirs. l) St'°: 2) Ru1°': 3) Ce*; 4) sum of three isotopes. 

"L ?~ d 
Thus. the above scheme of redisaibutiou of the radioactive impuriry in a. su~nt reservoir ma.kes it possible 

~ . to alc:ula.te tbe percenuges of the ra~tive impariry in the reservoir components a.t a.ny time a.fte.r a. ungle in
j.,7-'. ·. swice of conumi.n&tioa. 

$t.: --:;,: .,.. We shall apply the derived equations to· the case of artificial contamination of two sugna.nt reservoirs by a. 

-- ~ :' mixture of St", RDJM and Ce* isotopes. 
-~--
' ;;:::_' · · Eutroohic lakes, one with a surb.ce aru of lU kmz ( the fust reservoir) &nd the other with a. surface area of 
·:';? 4.S lcm1 (th~ sec0lld reservoir), were used for the e.xpenmenu. The lakes have sh.all<N, sauce.ah.aped bottoms. They 

.. ~ --hne luge silt deposiU~ wbic:h 11ave completely smoothed out the initial bottom relief. The shores are putUlly 
. -~- otergrown widl reed; there is an abundance of submerged plants: milfoil (MyrtophyUum), aquatic plant (Cerato

~.:;,: ., -p)lyllum demcnum), ud pond weed (Pocamogetonl. Good o,uditioos forthe development of the biological mass 
_..,.,. · prevail in the aka: the summer temperatures a.re lligb., there is a sufficient amount of oxygen a.Dd organic matter 

----- in the w&tet, the water is well illwnin.aw:I througtiait iu depth, etc. The hyd.rocllemical composition of the lake 
waters is given in Table l. · 

The results of the measurements of the concentrati00 of isotopes in the water. wllich were performed over a 
petiod of five years a.fter the isotopes were introduced in the lakes, were made availa.ble to us. The tota.l a.ctiviry of 
water samples was determined during the first three years , a.od radiochemical determinations of Sr'° were performed 
dunng the next two years. T11e results of these expertmenul observations a.re given in Fig. 2. 
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T ABU 2. Half-Life r of Some lsotc-pes in Stagnant 
W ,uer Reservoirs 

! r, daz:s 
Averilge 

Reservoir depth y,o I eem l Rul~ I Srff 
m 

First ••••••• i.O 1.1 1.0 18 116 
Second ••••• · • 1.9 10.9 24 105 180 
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. Moreover, the conswus A, V, S, ~. and p (besides JJ~ were found experimentally for c.lculation by means of . :·· \ 
the derived equatiom. The JJz coostant for sr" was determined by muns of Eq. ( 9), where the q( t) &0d t values found .-~ : \ \ 
from curves l of Fig. 2 were subst!.mted. lt was assumed here that, beginning with the third yeu ilfter the intro- - · ~:-,".~ j \, 
duce.on of radioactive isotopes in the reservoirs, the contribution of Ru1°' and Ce* to the tot.al ilctivity of water was ~-: : I 
small in comparison with the contribution of Sr'° becau~ of their radioactive decay and ildsorption by the bottom . •-·~-
layer. This assumption was confirmed by special analyses of the percentages of the above isotopes in the water. dt l 

The values of the JJz constant for Sr'° for the first and the second reservoir were equal to 1.9 ·• 10-, a.ad 3.9 • 10°" 
day-1, respectively. 

Then, on the b.uis of the known collSUtlts, the Sr" concentration for the entire period of time was calculated, 
A comparison between the· act:Ual varution of the isotope concentrations in the. water and the c.lculilted q(t) curves 
for Sr'° is given in Fig. 2. 

The comu.nt JJz for a certain isotope is connected with its half -life in water ( r)1 by the follo~ng simple 
relationship: 

i 
t 

·.-:~~;.. 1 
.. ,. ... 

.-
,. _ ... . 
. ....;. .. ~-. 

.. .;re;:;~ 

. .. -... , .. --
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The value of r for RulOI and Ce.164 for the first and the second reservoirs can be found by the well-known method of 
graphical analysis of a complex curve. The points on the curves for instants of times sufficiently close to to repre
sent the concentrations of three isotopes, i.e., [Ce+ Ru+ Sr]. If we subtract the calctll.ted curves 2 from curves 1 
(.see Fig. 2), the thus obtained difference curves will correspoad to the vuiation in the concentration of two compo
nents in the water [Ce+ Ru) (Fig. 3a and b). The rectilinear section of the curves [Ce+ Ru) corresponds t0 the varia
tion of (RuJ in time due to migration (since a correction for the decay of Ru1°' has been incroduced here). The slope 
of this section of the curve can be l1Sed for determining the r value for Ru1°'. 

Furthermore, if we subtract the CRuJ straight line from (Ce+ Ru) , we c.n separate the straight line corresponding 
to clunges in the Ce* coacentration in water due to migration: the r value for Ce* can re.dily be found witb. re
spect to the slope of this straight line (see Fig. 3, a and b). 

The !Ul.f-life constitutes the quantitative characteristic of the migration of radioactive isotopes from the water 
to the boaom layer in supm reservoirs. :, 

The Eq. (9) given above ~oasists of two puts: a ceruin constant cf and the variable 

- A t -
A-qV .. -111 ~v - A-qV e-0.6931/~ 

~- ~ V • 

It is obviow that -r characterizes the rate at which ql t) tends to q; The larger the r ,..alue, the slower the rate 
at which equilibrium between water and the bottom layer is established in the reservoir, and. conversely, the smaller 
the r value, the higher the rate at which the·equilibrium state is established. Consequently. r characterizes the 
equilibrium enablishment time, but does not determine the equilibrium concentrations of isotopes in the reservoir. 

1 The term h.ilf-life of an isot0pe in the water of a stagnant reservoir denotes the time interval during which the 
isotope concentration in the water is reduced by one half solely_ as a result of isotope migration in the reservoir. 
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~-::.;..;: :-.:r··. :~~.: ~1j~-;- \ ·al~~(' fi.: i foui i:oh.'"•pes. "· ;i~rt tbe i value! fc!' Ce~. R~ir: o =~~ S:~0 ·....;ere d..:tc:-:-:::::1.;;d 
\, ; ::. rc,yc-:: ,~ t!:.;- cx;:erimen,.:.l d.:it.1 siven in Fig. 2, 1,:-:i"le the, value for Y90 w.1s faun<.: inde?endenlly 1,·ith re-

" s;:-~ct t-:- t."le shir: of r.;dioac tive equilibrium between Sr 9
' and Y90 (3). 

Ir is oby:ous from the table rhat the T .values for Y'° and Ce144 are close ro each other for both reservoirs. 
Tl,is ,,a.; to b.! expected . since the above isotopes are chemically similar. and the form oi their state in a solution 
,.-i:h pH = 7-9 is the same. Therefore, the processes of their absorption by the bottom !aye, must also be identical. 
~io:eovc:r, it sho.uld be mentioned that the T values for .all the radio.active isotopes .,.,.ere larger in the second reser
voir than in the smaller first reservoir. 

The found T values make it pomble to pl.ace the isotope$ in order with respect to the ra~ .at which equilibrium 
· •-· is esublished in the reservoir: rare urths, yttrium > ruthenium > strontium. 

· Thus, on the basis of the experimenw data, we obuined the coastants necessary for wculating q(t) and p(t) 
for Sr'°. Ru1°' and Cew in two reservoirs by mum of the equations derived by approximating a stagnant reservoir by 
.a two-component system. The alc:ulation resulu are shown in Fig. 4, a and b. 

The variation of the total concencr.ation of Sr'°. Ru1°' and Ce* in waw (curves 4 in Fig. 4a) is in fairly good 
agreement with the actual behavior of the coacentration of radioactive isotopes obtained by me.suring the over -all 

- .5-activity of samples (see Fig. 2). · ,. 

· ~ . 

·:;-~:.. 
•; ..,tL. •• 

···.:·· :: 
........ 

·:-:: · · . 

. ~· .: . . . 

The p(t) curves (.see Fig. 4b) have characteristic maximums, the existence of which can .also be demonstrated 
an.a.l yti ca lly. 

Thus. the results obtained in wculating the concentration of radioactive impurities in the water and the 
bottom l.yen of sugnant reservom are in fairly good agreement with the factual data available to us. The use of 
the equations derived wo made it possible to detem:tine some other c:huacteristics of the behavior of Sr'° , Ru106 

and Ce* in .stapnt reservoirs. 
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