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DISCLAIMER

This is an unofficial transcript of a meeting of the United States
Nuclear Regulatory Commission held on Thurséay, 24 May 1979 in the
Commissions's offices at 1717 H Street, N. W.. Wwashington, D. C. The.
meeting was open to public attandance and obs:rvation. This transcript

has not been reviewed, corrected, oOr edited, aid it may contain
inaccuracies.

The transcript is intended sclely for general informatiocnal
purposes. As provided by 10 CFR 9.103, it is not part of the formal
or informal record of decision of the matters d4iscussed. Expressions
of opinion in this transcript do not necessar ly reflect final
determinations or beliefs. No pleading o< other paper may be filed
with the Commission in any proceeding as the result of or addressed
to any statement oOr argument contained herein, except as tie
Commission may autherize.
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PROCEEDINGS
(9:50 a.m.)

COMMISSIONER GILINSKY (Presiding). I apologize for
our late start here.
The briefing today will be presented by Mr. Auerbach

of the Oak Ridge National Laboratory. He and other members of

the labcratory published an article recently in "Nuclear Safecy”

magazine called "Another Perspective of the 1958 Soviet
Nuclear Accident."”

Nuclear safety, of course, is the subject, the
business of this Commission, and we're very much interested
in hearing what you have to say.

Mr. Auerbach?

COMMISSIONER AHEARNE: Before Mr. Auerbach starts,
I had a couple of guestions I wanted to ask him, sort of at
least hit the Zframewcr-k for myself.

] .

irss, since this cbvicusly relate: to a perspective

> -

of an accident or a possible accident that occurred in 2
country where we have difficulty getting information, have

» ’

veu had access to classified material

(3]

rom either

O
"

any ©

DR. AUERBACE: With regard to this paper I'm dis-

OMMISSIONER AHEARNE: No, with regarzd tc == not the

paper. We're, after all, not sc much interesced in the paper
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as we are in the events and analysis of events.

DR. AUERBACH: In the analysis of the events I'm
talking about today, I have had access to the Freedom cf
Information Act material that the CIA made available to
Mr. Kalish and other membe;s of the group.

COMMISSIONER AHEARNE: But Mr. Auerbach, have you,
so I can understand what you're going tc be telling us, have
vou had access to the intelligence community regarding this
event? If the answer is pno, then my next question is, have
you asked. And if the answer is yes, then I have a ccuple
additicnal guestions.

(Laughter.)

DR. AUERBACH: Well, Commissioner, that's a very,
very difficult kind of gquestion for me to address. I'm aware

of the fact that there is a body of classified information.

ot
O

. -
. re

CMMISSIONER AHEARNE: All right. 1Is what y
goiang to tell us today modified in any way by your understand-

ing of that body of information?

OMMISSIONER AHEARNE: Do you think it would be
useful for us to, as a Commission, in ancther forum, have
access --

COMMISSIONZR GILINSKY: I wonder if you'd handle
that at the end of the meeting?

. AEZARNE: Well, Victcer, I had asked



20

21

23!

24

o Feceral Aeporer. nc.

22

this question prior tc this meeting being called. So I thought
I'é try to get an answer.

DR. AUERBACH: That's not a judgmenc I can make,
Commissioner.

COMMISSIONER AHEARNE: You're not sure whether it

would be useful tc us or not?
DR. AUERBACH: 1I'm not sure what your internal

problems are with respect to these matters.

COMMISSIONER AZEARNF: Assuming that the gquestion is,
do ycu think that information might be useful --

COMMISSIONER KENNEDY: Doztor, I weonder if we could

go ahead.

COMMISSIONER GILINSKY: I would like to hear.
DR. AUERBACH: If I may have the first slide.
(Slide.)
Abcut a year and a half ago, Dr. Zhcres Mecdvedev
came to the QOak Ridge Nationral Labcratcry, sgacifically to see

-

us, since we hav:e a majeor radiceccleogy group, and £¢ interest
us in exploring and relocking at the guestion of the sc-called
Scviet riuclear accident that he had written abcout in scmewnas

days with him and he stimulated us to

.

start locking at in the context of the way he had looked

at it, only in eTeater detail, in to bear our own

particular special expertise. "0 | Lo
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! The next slide.

2 ' (Slide.)

3 In doing sc, we, like he, relied on three kinds of
4|| information sources. The first was to gc back and look at
what was available in accounts by former Soviet citizens.

6| Secondly, we received the CIA public information that was

7! released to the public under the Freedom of Infcrmation Act.
8| Third, we began to review, following his sort of lead, the
9 | Soviet: scientific publications in ecclogy, to start looking

10 £ci the clues that he alluded to in his article "New Scientist.

1 The next slide.

12 (Slide.)
13 The secguence cf events on this thing, just to bring

14 it back, is that he wrcte his first article on Soviet

15| dissidence in November cf '76, wherein he menticned this

16 . accidunt almost in passing. He dealt alsc with the well-known
1:é or presumably well-known accident at the Scviet Cosmoérome,

12 | where it killed the cosmconaut.

19 He immediately got back a respense frcm Sir Jchn HILL
0 | which called his talk science ficticon. Dr. lLev Tumerman then

21 | rzeported on his trip = I'll have a little mcre t¢c say about

|
221 that == and then Medvedev came cut with a larger article in
23| "New Scientist" on the nuclear disaster, ia which he provided

24 nhis raticnale and his evidence for the fact that he fels such
c»-Feoersl Reporters, inc,

25| an in~ident had <=aken place.
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May I have the next slide.

(Slide.)

The area that was identified and has since been
identified also in the CIA material ‘s in Cheliabinsk precvince.
In the CIA material, mention is made of a military nuclear
installation near the community of Kasli, although in the
material also, infcormation is alsc stated about a nuclear
facility near the city of Kyshtym.

In these materials, talk of various kinds cof
accidents are given with particular :impact on the citizens in
this city of Kamensk-Ural'skii.

Cr. Tumerman, whom I went to interview in Israel
while I was there in September, reiterated toc me his particular
observations. He, curiously encugh, had been’mee:ing here, in
the Cheliabinsk nature reserve, in a clandestine meeting of
biclogists whe were anti-lysenkcoists anéd were meeting in 1961
in this secret sort of national forest.

Right after the meeting was over they cffered to
drive him back to Sverdlovsk to catch 2 =lane, rather than go
back here and go by tre.n. Sc he drove this road and, as he
said to me, when he got to abeut 10C kilometers soush of
Sverdlovsk, hz: saw scme signs. He st.cped a driver. He
acticed hcuses deserted, scme without anv chimnevs. He wanted
to take a drink of water; he was told the area was rolluted

with radi-contamination and they hadé to move.
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You'll note this is an area with lots of little
reserveirs, with this river, the Techa River, crossing the
area; and again, which this information document speaks of
being heavily contaminated and monitored, and citizens were
forbidden to fish and get food out of it.

The next slide.

(8lide.)

Togve you scme perspective on :he population
density, I think it's pertinent to the genera.l interest: three
cities in 1939, 'S9, '67, and 1978. Anl as you can see, in
terms 2f population growth and density, whatever tock place
there, if it tock place, seems to have had nc impact on the
growth ¢f those communitias, Cheliabinsk in particular.
Kamensk-Ural'skii, the smaller city, didn't have any data for
1978. Sverdlovsk, the majcr city.

If I may have the next slide.

w

lide.)
TC give you some perr.ective ¢©f the province in
compariscn t¢ an area ¢f the United States -- we have done this

= - TP | . e o
previcusly -- we compare: Cheliabinsk province wich the state

£ Tennessee, which is where we z2cme £r 30th have a

0
=

O

population == in the year 1959, Cheliabinsk haé a scpulation
¢f 2 millicn, Tennessee had 3.9. Peopulation densitles are
very clcse and the land area is verv clcse.

Both are provinces or states that ave scmewhar

2 ¢ .AJ

5 .
‘“J H = ~
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isclated or were somewhat isoclated. There are heavy rural
country with forests. The land under cultivation, as you see,
is about 32 percent in Cheliabinsk. That's about the same as
it is in Tennessee.

In 1945, Tennessee had a secrset unknown nuclear
installation also, at the time.

There are scme interesting similarities.

The next slide.

(S§lide.)

Just backzround. 17T e climate of Sverdlovsk, however,
is quit: different -~ I'm sorry, of Cheliabinsk province =--
is guite different than that of Tennessee. It's a cold ar:a.
The mean annual temperature is quite low, particularly for
Sverdlovsk The mean January temperatures are low; lots of
snew; ccld, inhesritakble area.

New, the thing that we started to do, fcllewing our

meetings with Medvedev, was to start looking at the Scvies

- 9 %< .- > 1 - - ~ 1 et
radicecology literature and exploring it, reading it, explering
it, analyzing it in detail, to pick up the kinds ol clues <chat
- - - -l b-sog - - - - - -y - .- ' - - - - - - -

-

ne nad said were there, that sither were there tihrcugh clever
bypassing o2 the censorship or the censcrship, if it was
present, simply was insensitive to certain details.

Likewise, we alsn examined the Scviet literature o

try and confirm certain other points that he made.

If I may have the next slide. 7y
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(§lide.)
Now, among the things that we saw, of course, was
the fact that there was consistent menticn of contaminaticn

by strontium 90 in particular, that were simply too high in

| terms of what our experience had been in @ecing field work in

radicecology tc¢ have been done experimentally.

As I indicated there in the second comment, the
activity levels ranged up to 3.4 millicuries per square meter.
This is a level that is almost at the peint of producing
radiotdxicity when vou start to calculate dosage.

COMMISSIONER GILINSKY: When you say toec high tc be
scmething that would be done in the normal course of experimen~-
tation, you mean? '

DR. AUERBACH: Geing cut and deliberately placing

the material there, that's right.

furthermore, the areas that are described, fcor example,
| cne plot cs 100 by 100 meters. Now that's a squared focthall
field, and that is contaminated tc thcse .avels.

The pattern cf contaminatior. however, is not
uniform, and it would appear to us, therefore, tc have been
unlikely to have been applied deliberately, assuming one knew
how tc apply strontium 90 in such gquantities over such a larc
; area.

- L

Furtliermcre, when we locked at the Russian papers

-

[

ané reviewed them, we found tahat, as Medvedev &id, that thev

:i 551 2%
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were talking about collecting dee

things about water in a minute ==
were contaminated,

movement.

Wow, to suppert such populaticns you need a cer

land size. For example, 21 deer

small area. The deer have large

that the deer, the 21 deer, are m

population occupying an area, you are dealing with

large zone.

The water bodies, ¢cf wh

identified in works produced in the

a half kilometers square up tc somewhere arcund 20 s

kilometers in size. Each of

contained sufficient radionuclide
COMMISSIONER KENNZDY:
is there?

ODR. ACZRBACH: There is

ture actually

size,
If I may have the next
(§1ide.)
Now, there is an unusu
on the isotopic ratics. The terr

weren't really reported

these,

'til somewhere in

r == and I'll come back to

deer and other mammals that

and were fcocllowing their uptake and their

tain
can't be collected over a

ranges, and if ycu've assuming

.—l

erely a subset of a lar

Rt

er

'
'4

a fai

-
-

<

-
-

ich three were consistently

19€0 ranged frem four and

Lare
based on the literature,
s‘-

Eow much of this literazure

at least 115 articles.

-.A

--H

censistency in the articles

szudies, which

. 1
strlial

n the mid-60s =~

R

{
-
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meaning you had somewhere between 9 and 12 years decay *ime,

between presumably when the material was applied in some form --

it was done by an accidental mcde. We note there that the

ratics of strontium 90 to cesium 137 are over 100 to one.
In the aguatic studies, wherein they got in a little
earlier, a report getting in earllier, they talked of cerium 144

to strontium 90 to ruthenium 106, to a ratio of 10:1:1, with

no indicacicn of cesium 137 at time zero. Those ratiocs in

the aguatic, we believe, technically would preclude that

material coming from a long-lived waste disposal facility

undergoing some kind of . 'nting, which is what Medvedev said

he thought happened in his article. And a long-l ved waste

£acilicy would not have thcse ratics.
I'll alsc mention the cother ratio that is unigue

anéd is the most difficult ocne to reconcile, is this

strontium 30 to cesium of cover 190 tc one. The reascn for

that, gentlemen, is

L) *
takes place the ratio ¢f

cne to Cone.

there is ocne atom of strontium 90. And this poses -- these

ratics appear ccontinucusly in every Russian

.

article. Our only
. ] . X

assumption is that, one, thers was cconsistent censorsiip that

did something tc alter the ratios, which is a little hard %o

believe; there was a simple repetition 5f the same number, as

sometimes happens in jourmals. a number, and they

Ry



te 11 .

10
1"
12

13

13

use it. That may be a reascn. Or, three, there's a technclogical

reason -~ and I'll get to that =-- why there is this ratio.

If I may have the next slide.

COMMISSIONER GILINSKY: Are these articles all

dealing with the effect of these radicnuclides on plants?

DR. AUERBACH: Or their transport, movement through

the fcod ~zhain, that's right.

COMMISSICNER KENNED Is there any indication of why
all 113 articles we're talking about, dealing with essentially
the same area, physical area? .

DR. AJERBACH: m™hat's right.

COMMISSIONER XINNEDY: Is there aay indicaticn why,

in all these articles, why the area was siezed upcn? What

generateé the articles in the firet instance?

DR. AUZARBACH: According to '!. Medvedev, his

premise is that there was a majcr nuclear accident in ¢th

groviace.

COMMISSIONER XENNEDY: I

r
O
(2N

DR. AUERBACH: Ané that, as a resu!

.-
-

i
n

glus znal Russian peliti in science at the time, Pl

cs

the sressures of the Russian radicbkbiclogists, there was a

massive movement of scientific groups intc that area o take
advantage of this unicue study site that had been created for

them. ™iat's the reason. That's why we see that time lag

betwee :, assuming that you had an incident in '38

- }'ou L (
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wouldn't see papers for three, four or five years.

COMMISSIONER AHEARNE:

that in the articles themselves,

explanation as to why?

DR. AUERBACH: No.

I think what you're saying is

they dcn't start out with any

All they talk about is an area

experimentally contaminated or an area receiving a single

treathent.

COMMISSIONER AHEARNE:

COCMMISSIONER GILINSKY:

over many journals?

DR. AUERBACE:

And then go on to list them?

These presumably are scattered

Over many journals throughout the

Russian literature and over a period of ten years.

COMMISSIONER AHEARNE:

your previous chart? Yor don't

Can I ask you a guestion on

have to go back to it. You

had menticned the ratios, that that would preclude coming from

a long-lived waste facility.

coming from a facility that has

Do you mean that it would greclude

. : :
been ocperating for any leng:h

cf time?

OR. AUZREBACE: VYes, five to ten vears.

COMMISSIONER AHEARNE: Would it be possible tc come
from a facility that had just started operation?

DR. AUERBACH: If you can acccunt for the peculiar
cesium difference. I want to just come back to that, if you'll
let me. I'm geocing tc come o t.

COMMISSIONER AHEARNE-

Okay. * 7 bO\u

™
)
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(Slide.)

DR. AUERBACH: Now, when you analyze all the areas,

when you analyze all the literature in terms of the flora and
fauna, and then you corare that against Russian biogeographi-

cal material, i+ all falls into this one area. This is the

only area in Russia that has this particular combination of

tree species, lakes, soils, that are identified in this mixture

of articles. The site is a likely ocne.

192

COMMISSIONER AEEARNE: In all these 115 articles, did

they specifically identify this region?

DR. AUERBACH: No. They don't identify the region at'

all, except cne Vincent Cheliabinsk Province.

COMMISSIONER AHEARNE: I see. Sco you have deduced.

OR. AUERBACH: We deduced frcm looking at the species

list the names of the organisms and the soil types:; the descrip-

ticn ¢f the reserveoirs and their sizes deduces as +o whers it
is.
COMMISSIONER AHEARNZE: The 1135 articlas, 3dces that

represent a sizeable portion of the overall rody of literature

on the subject in the Russian a small fracsice

literacure, or
of it?

OR.

AUZRBACE: I

” g L
am 2ot sure, Commissioner. I guess

- . - . .. - . »

the answer is: I am nct sure at all. I wonld say thas is

- -
.-

probably represents mavbe 25 perc because scmewhere in zhe

'60s cr '70s the whole ares of environmental ztudies in Russia

- Z O\

} 2 1\ -
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in the mid-'60s got much larger, and work got started ia many

cther areas. It's a growing literature.
I£
that one back on.

Il'enko's Lake. This is one that Mr.

-~ may have the next slide -=- this is it.

Leave

Medvedev made

an important claim about, which gave us a great deal of concermn.
Studies were conducted by this scientist in '69 and '70, and h

reported again this ratio of almost cne to 100,

this cne,

in the lake, of strontium=90 to cesiic

one to 10 in

He spcke of

this lake based on the numbers as its having received strontium-

90 fromthe entire surrounding area, drained intec the lake.

estimate was 10-9 curies of stro
billion curies.
Well, we couldn't come

For one, in locking at it, we f~»

drain lake; it wasn't a

wide fluctuation in the radiocact

bDecause they collected abe

-
——

three pike in

are fishermen,

And in loocking at the
contained hetween 10=3 and 10-%

a thousand-_old less than

His assumptior was tha

-

closed system.

Medvediev.

ntium=-90 in the lake.

up with that type of

-

und that the lake was

So that
AVitY
199
-

Sne=guarter mec<ric €

e three-~ to l0-kilogranm

bka.

we estimated
curies of strontium=90,
His ass

t

it drained from the

Fis

Cne

the lake

about



rv.a

17
drainage basin into the lake and that all these hundreds of
thousands of curies sort of migrated in.

Well, that's where his ncontechnical background in

that area, I think, led him astray. You wouldn't get even over

a period of 10 years the movement of al) of the isotopes in the |

drainage basin i to the lzke, And, as a result, that was

another area which we think he overestimated the magnitude of
the materials, and perhaps the land mass, contaminated.
COMMISSIONER AHEARNE: So I can understand, ycu're
saying that Il'enko did not ==
DR. AUERBACH:

Not Il'enkc. Medvedev.

COMMISSIONER AHEARNE: Il'enko did not estimate the

10-9; it was Medvedev.
OR. AUERBACH: Medvedev.
COMMISSICNER AHEARNE: Did Il'enko make any estimates?

DR. AUEREBACH: Nec. He was giving a paper con the

U

thamatical transpert of isctopes tetween sedimenss and waz=er,
and he talked cf this lake that had received a concamination.

COMMISSIONER AEEARNE: But his paper gave

the .2:

COMMISSIONER AHREARNE: Now, you're saying that

Medvedev here was assuming that everv:shing drained intc the lake.

DR. AUEZRBACE: That the lake was closed.

COMMISSIONER AHEARNE: Could you

- =
follow through,

s
taen,
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if the lake is cpen and evervthing doesn't drain in ==

DR. AUERBACH: 1It's two different things. If the
lake is open, it's alsco losing material, as well.

COMMISSIONER AHEPRNE: Right. So that then wouldn't
the measured contant in the lake Le less than if it were closed
and everything drained in?

DR. AUERBACH: That's right.

COMMISSIONER AHEARNE: Sco you're saying that Medvedev
nevertaecless, while assumir.g scmething would have led to an
estimate of a lesser total in the area because ncthing's lost
and it's all collected, still ended up with thousand times
higher?

DR. AUERBACH: VN¢, he didn't calculate it. We disa-
greed with his =-- our assumption is that it didn's all drain
into the lake; it wouldn't

COMMISSIOMER KENNEDY: And that it was an open system,
He said it was a closed systen.

OR. AUERBACH: He assumed it was a clcsed svstenm.

COMMISSIONZIR AHEARNE: What I am having trouble with:
Here you have this lake, and you're both starting with the same
measurament ¢f what's in the lake.

ODR. ATERBACE: Righ=.

COMMISSIONER AHEARNE: If it is a closed svstem and

it
W
[
'4
b
v
.o
< ]
n
'J
4 )

then 1t would seem ¢o me that the total

‘
-

amournt that's cn the cutside is going to be less than if it's
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1} an open system and not all drains in.
2 DR. AUERBACH: On the ocutside, that's right. But we
!
3| don't know. He came up with a large number.
‘ COMMISSIONER KEiTl.. .7: Ia the lake.

S| DR. AUERBACH: In the lake. And he assumed it came

4| from the outside. We don't think that's a tenable technical

71 pesition.

3 COMMISSIONER 3RADFORD: Do vou disagree with the

9! lazge number?

10 DR. AUERBACH: We disagree with the large number,

17§ because to have 10-9 curies of strontium=90, that's more than we
2| have in the Hanford waste tanks now after -- what is it ~- 20,

25 years of military processing. In other words, the number of

14 | reactor-years of operation necessary to produce cne billicn

15 é curies of strontium=-90 in 1957 or 1958, we don't think exis .d
16 ! in the Soviet Union; there weren't enoucgh reactcrs operating.

17 | Now, this lake is in ==

18 ? COMMISSICNER BRADFORD: 1Is it a difficult ca'culation,
1%

the gh, to get from the microcuries per liter tC some estimate

20! of how much is in the lake?

i
211 OR. AUERBACHE: No, it's relatively easy. That's hew
2 | we came up with the 10-5, 10-6.
23! Nex:t slide.
24 (Elide.)
#-Feders egorerns. Inc
2s

Well, I guess the critical guesticn, after looking
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at this and, we'll say, convincing ourselves what could have
been the potential accident mechanism invelving reprocessed
wastes ==

COMMISSIONER GILINSKY: Getting back to this lake,
what significance do ycu attach to those numbers?

DR. AUERBACH: 1In what sense?

COMMISSICNER AHZARNE: Even the twc-tenths.

COMMISSIONER GILINSKY: Even your lower numbers.,

DR. AUZRBACH: The significance only, again, is the
disparity inthe scrontium-cesium ratio. It raises also the
guestion that the lz:e could have been contaminated through
another mechanism. It could have been chrconically contaminated.
It -~ part of the natwork of reservoirs that are in this area,
and it could have received its contaminaticon through chro
Foor practices, which could account for why it's also a little
ifficult to .-"al with in terms of the numbers.

COMMISSIONER ARTARNE: When vou're estimating what the
total strontinum conteant is or the tctal curies, do you assume
that the .2 microcuries per liter is an accurate measurement?

DR. AUER3ACH: Neo, but it's the cnly measurement
we've got £o go 2n.

COMMISSIONER AHEARNE: But in getting to your million?

DR. AUERBACH: VYes, we have toc assume that., Thas's
the only number we have to go with. It's like the strontiur=-

cesium ratio; we have n¢ cther scurce.

——
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COMMISSIONER BRADFORD: If that number were the result
of poor practice, though then wouldn't it be scme Zraction,
perhaps larger, but still a fraction of the total number of
curies available? That is, it wculd be more than poocr Practice
to lose them all.

DR. AUERBACH: I am not saving you'd be lesing. When
you say "lcse them all" ==

CCMMISSIONER BRADFCORD: By "peoor practice,” you're
saying what?

DPR. AUERBACH: That they used the lake as a recipient
for scme of their waste eifluent stream.

COCMMISSIONER XENNEDY: Or used several of th
reservoirs inthat area.

DR. AUERBACH: 1In that are:, which drained there.

COMMISSIONER 2RADFORD: And just simply directly

discharged all the radiocactivit

L ]

CR. AUERBACH: That's right. We have no way == I
can't verify tiiacz, but it's scmething that's not implausible.

COMMISSICNER GILINSKY: How du these numbers compare
with permissible limits for concentraticins?

DR. ACERBACH: Much, much higher.

COMMISSIONER GILINSKY: 3y factors of how much? Than
what is permissible?

DR. ACERBACH: I am trying to reccllect here. I

think, in some cases, it's comparable tc fallout levels, which,
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cf course, are alsc lower, but they're thousands of times highex
than the fallcut. Then they must be hundreds of times, if not
thousands of times, higher. 1In the case of strontium=50, it's
thousands of times higher than ocur permissible limits for
strontium=90. It's an incredibly high number.

COMMISSIONER AHEARNE: What about for water?

DR. AUERBACH: Here they're talking about tenths cf
microcuries, and I don't remember what cur current level is,
It's 100 picocuries, which is 10-6, 10-6 smaller than that.

So you're down to 100,000 times the limit,

Well, the mechanisms that we tried to postulate, and
without trying ¢t9 put any kinds of probabilities on them, but
just plausibilities: One you might have had, there might have
been a nuclear criticality incident that took place in coniunce
ticn with waste processiaz. Remember, we wers back at a2 time
when the Russians were presumably striving to catch up with us
vapidly. Again, based on Medvedev's article, Russian sensitivicy
to radiation protection didn't seem to begin until 1960. He,
of course, attributes that to whatever tock place here.

Waste processing was slow, primitive. There is zh
possibility of a conventicnzl explosion cr fire, resulting
either from the use of sclvents; ethers, and ether-tvpe materials
were used in early waste-processing technigues.

COMMISSICNER AHEARNE: But this is still an explosion

or fire in a waste facilitvy?
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DR. AUVERBACH: Scme kind of waste facility. It could
have had -- there was a process tha: '1sad nitric acid, and you
uced the combina*ion of nitrate wastes with sclvent residues
that might result in an explesion. One process made use of
ammonium nitrate. Ammonium nitrate, as you know, is a highly
gxple~ive material.

We had cne sad incident in the United States, you
remember, in Texas City in 1947. The Canadians had an incident'
at Chalk Riwve=

Or, in a waste fank, you could have had a radioclytic
production nf hydrogen with a hydrogen-oxygen mixture. And
that could produce an explosive combination.

COMMISSIONER KENNEDY: All of these assumpticns
relate toc vaste processing?

COMMISSIONER AHEARNE: Which you had said earlier,
the ratio.

OR. ACERBACH: Okay, now, let's cuwe up ¢ the
cesium-remcval mechanism.

Next slide.

(Slide.)

To us, there are twe plausible mechanisms for the

removal of cesium. Cne is scmewher2 in the processing it goe

t¢ a high=temperature phase, and cesium becomes velatile at 400
degrees centigrade. And, £s5r scme reascn, the cesium was

-

velatilized and removed from the materials going to waste
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storage. That's one possibilicty.

Ancther pessibility was: About that time, the Russians
were very much interested in the relevance of the use of gamma
isctopes for sterilization of foodstuffs. The sterilization of
meat and potatoces. In at least one instance, there is a
Russian publication which talks of using huge gquantities of
cesium 137 tc make radiation sources for food irradiation. And
s¢ cne might conjecture that they remcved lots of cesium and
processed it righ. away to make sources for their fcod irradi-
ant.

Those are ti:e only twc mechanisms that we can come
up with, in a technical sense, to account for the ne ses3nce
cf cesiunm.

COMMISSIONER AHEARNE: How about the ratics, though
cf what you're talking about?

OR. AUERBACHE: That's the only way we can exglain the

COMMISSIONER AHEARNE: ZEven putting aside the cesium,
you had peinted cut that it would certainly preclude =-

OR. ATERBACH: Leng-lived wastes. But not shor:s-
lived wastes. Wastes a vear or twe cld.

COMMISSICNER AHEARNE: It's a short-lived waste. And
then, with the cesium removed --

GR. AUERBACH: It would acccunt for the pattern of

distribution. Now, that, of course, alsc tends toc preclude a

—— - ———— —— ————_——— e
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reactor-type incident where you have fission materials spewed

cut. Then yor get the strontium=-cesium.

COMM: SSICHEZIR AHEARNE: 80, in other words, the only
explanat.on yvou can think of is scme delilerate removal
mechanism?

DR. AUERBACH: 0f the cesium, ¢r a process that vola-

tilized it at scme point and just remcoved it and handled it
se’arately.

COMMISSIONER AREARNE: When you say "a proces:i." you
don't mean in the midst of an accident?

DR. AUERBACH: No.
COMMISSICONER AHEARNE: Again, it would be a deliber-
ate removal.

BR.

AUERBACH: Deliberate removal.

COMMISSICNER KENNEDY: With some kind of accident

Qccurring after that?

CR. AUERBACE: That's right.

CCMMISSICNER XENNEDY: Not in <he process of dcing is?

DR. AUERBACH: T don't think so.

COMMISSIONER ASEARNE: Because you'd still have scme
cesium,

DR. AUERBACH: Next slice.

(€lide.)

From this conclusion, the conclusion to this paper,

we're talking abecut this paper primarily, although I broadened

RS e
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my comments scmewhat, is that, cne, that an exhaustive analysis
of the Soviet literature is ~arranted.

COMMISSIONER AHEARNE: You mean mcre exhaustive than
you've done; is that what you mean?

DR. AUERBACH: More exhaustive than we did for this

paper. We have since done a more exhaustive analysis of i<,

s
"

Medvedev's conclusions abcout the source and extent
the contamination zore may be untenable. The evidence exists
for a fair-sized area, greater than 25 square kilometers,
accidently contaminated with high levels of radicactivity. By
"high levels," we mean approximately or greater than one milli-
curie per sguare meter of stron.ium=90.

COMMISSIONER GILINSKY.: How large an area was he
talkiry about?

DR. AUERBACH: He was talking about thcousands of
sguare miles.

The best explanaticn presently seems =¢ invelve
accident, although a chreonic water-borne release cannct be
ruled out. And the reported isctopic ratics, if accurate,
sule cut a nuclear explosive or reactor accident as the scurce.

COMMISSIONER AHEARNZ: _ "chrenic water-borne
release,” doyou mean continual dumping?

DR. AUERBACH: That's right. They had an operatin
facility there which was cuntinuously releas._.:jy material.

The dominance of cerium 144 at the stars of one
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aguatic study suggests that fission products were one to two
vears cld when released.
The iscotopic ratiocs in the terrestrial studies indi-
cate that a. intervening cesium-remcval mechanism was involved.
The cambined information suggests that the exrlana-
tions invelving release from a radiochemical separaticns high-
level waste storage facility are presently most credible to us.
Just one last slide would pe more informative.
(Slide.)
This is, again, to bring you or remind yocu of the
rations of fission product waste activities to cesium 137.
This is just fundamental nuclear physics. After so many days
of decay, you see the ratio of strontium to cesium is always one,

all the way through five years or more.



R 4282 . I
JEFMAN ‘
-3 mte 1 i

10

1

12

o
o

28

COMMISSIONER GILINSKY: Why would they want to take
the cesium out early in the process?

UR. AUERBACH: There is no explanaticn, sir, other
than the cne that they wanted to use or create large-scale
cesium irraciators for grain. That would be the only reason

to take them ocut, unless you had scme other kind of storage.

COMMYSSIONER KENNEZY: Is there evidence that they
ever did scmething on that corder? Was there a program?

CR. /T7ZRBACH: There was a program.

COMMISSIONER KENNEDY: 1Is there any evidence that
there was a focus of that program con the strontium?

CCMMISSIONER AHEARNE: You said that in ycur answer,

-

you said, tc this paper. ' Then you went on and mentioneéd that
-
you have done a more extensive sort of analysis.

Do you have any mcdifications to your conclusions

based on that mcre extensive s=udy?

OR. ACERBACH: No. They are more confirmascry. They
leave us feeling convinced that there was a masor incident in
the region.

COMMISSIONER XENWEDY: Your paper said the mcse
credibie cacse dces appear =2 involve some scrt of accidenczal
airborne release. But you're notc ruling out zhe water-born
release?

COMMISSICNER RENNELY: 3ut

L P54

/ou think the airkorne

/7
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release is much mor= credible?

DR. AUERBACE: I think what I'm really saying, what

I'm really trying to say, Commissicner, is that all the evidence

suggests that here was a major nuclear facility and running
under some head of steam. It is not inconceivable that they
were both chronically contaminated --They may have had cne
accident, they may have had twe accidents. We don't know. But
it would suggest that they contaminated a large area.

COMMISSIONER AHZARNE: Why do you say two?

DR. AUERBACE: Why do I say two?

COMMISSIONER AHEARNE: Mavbe it would be three?
It may be four?

DR. AUERBACH: We have no way of arriving at that.
We lock at these mixed repcorts. We can identify, at leaut we
think, the two, the terrestrial area and the water area.

cOMMISSIONER AEEARNE: Now, there is this really
unigue feature of nc cesium, and ycu mention that that appears
to have been part of the technological -- at least ycur best
cenclusicn is that that was a deliberate remcval.mechanism?

PR. AUERBACH: Assuming that we have nct had a
consistent literature esror put in over that period of time.

SOMMISSIONER AHEARNE: Is there anything th

o
o
¥
0
[
[
f

lead vcu £0 believe, or can you answer whether or not, any
mechanism that you kaow of tc do that cesium release night or
might not, then, have made an accident mcre cr less likely?

- 4 3
(58 \ { ! o
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DR. AUERBACH: 7T would be technically unable co do
that.

COMMISSIONER AHEARNE: Now, Medvedev, I gather, had
drawn the conclusion that the Scviet emphasis upon radiation
protection, et cetera, was a result of this?

CR. AUERBACH: That's right.

COMMISSIONER AHEARNE: And that pricr to that =-

[

DR. AUERBACH: There was very little, cr, as e puts
it, the radiation geneticists and radiation bioclogists had no
influence with the Khrushchev government because of _ysenko,
and they ware unable to convince them. The physicist: were
the truly elitist groups in the Soviet Union in getting what
they saw as prcblems arising and getting them under control.

This accident, to use an Arericanism, scared zh
bejabers cut cf the rest of them and got the others to see the
light.

COMMISSIONER XZNNEDY: Has %therc ever been in this

-

literature reference to human contaminacsion?
DR. AUERBACE: Medvedev alludes =¢ it. We na.e ncst

-

locked at literature ¢r looked for literature that deals with

humans.
COMMISSIONER AHEARNE: Now I want o f£inish asking
=he gquestiocn. The gQquesticn was: Nid you find it us~ful ¢o

have discussions with the intelligence agencies?

DR. AUERBACE: I ¢think discussicons with any group
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1| that may have had some information is always useful.

2 COMMISSIONER A4I'RINE: Ts always useful.

3 COMMISSICONER BRADFORD: When you say you haven't

4| looked for information pertaining to human contamination, why
S| would that be?

6 DR, AUERBACH: Well, primarily because our group

71 isn't qualified in that area. We focus strictly on the

8| eavironmental-ecclogical system. We think that it should be
9| lecked at by scmebody. It takes a fair amount of skill, because
101 you've got to get == a good portion of the literature is in
"; Russian. You've gct to then get it translated, and you've got

121 ¢c have somebody wito knows Russian alsc lecoking over it, to

131 make s:i« that the translater is not losing nuances, even as

141 much as punctuation at times.

15! And so, it would take scme pecple with a medical-

16& biclogical background, and also with a pretty good Russian

773 Sackground, I think, to dig for that and start loocking. It's
|

12 | really looking f£for clues, is 2ll you're lock for.

19 COMMISSIONER BRADFCRD: Wouldn's it be a useful

.:
0
0
w
n
o
1]
8]
w

20 | indicater, for example, of whether or not thi
21 | sontinuing dumping isnto the water or an airborne release?

1
l

a2 DR. AUERBACH: I think also, it just would be of
i

o

tc ascertain in another way

[

23] value, assuming one cculd get

’
4 | whether cor nuc something took place there and did it affect
v-Fecersl Reporters. nc

25 | the human population.

-
i



12

13

14 |

15

-

» Fecers Regorers nc

e

32/

Jdow, the allegations are that ther? were huge numbers
of casualties.

COMMISSIONER AHEARNE: That's Medvedev.

DR. AUERBACH: That's Medvedev. And the Fresdem cf
Information materials talk a little about that as well. 1If
in fact it was so, it would be presumably an important set of
scientific facts fcr people to know about.

COMMISSIONER AHEARNE: In trying to do the analysis
of the waste theories, have you discussed with the United States,
the Energy pecple, the Department pecple that handle waste
dispcsal?

DR. AUERBACH: Yes, we have consulted with waste
pecople, technical pecple, in our own laboratory, and we've also
had the benefit of input from waste management pecple .n a
number of the other major facilities.

COMMISSIONER AHEARNE: How about Hanford?

DR. AUERBACH: I said the cother DCE labs, iancluding
Hanford, Savannah River.

COMMISSIONER AEEARNE: Is it a fair conclusion that,
in addition to your getting input from them, that you've alse
discussed this with them?

CR. ACERBACH: We have discussed the mechanisms and
the incident with scme cf the key pecple at these labs.

COMMISSICNER AHEARNE: 7Two cf them, so that this is

nct == this information is nct “cday new %c them?
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DR. AUERBACE: No, to some. I don't know about all.

COMMISSIONER GILINSKY: Of course, it's been published.

DR. AUERBACH: In "Nuclear Safety," which is, of
course, reviewed also internally by your staff anéd by the DOE
staff.

mentioned at

COMMISSIONER GILINSKY: I should have

the ocutset that Dr. Auerbach is the director cf the Eanvircnmental
Sciences Division at Cak Ridge.
Anything else?
(No response.)
COCMMISSIONER GILINSKY:

Thank you for a very

irteresting presentation.

COMMISSIONER AHEARNE: Is the secretary here? Or
perhaps, Victor or John Hoyle? I had reqguested at the time
wnen this came up that we also receive infcrmation from the
intel.iigence agencies on this. Has this alsc been set up?

MR. CEILK: We're trying to get that set up. At the
cime we were having difficulty getting beth briefings put on
az the same time. In discussicn with the Commissioners, the
majority cf the Commission indicated that they wanted a briefing
guickly. And a briefing is being set up.

COMMISSIONER AREARNE: Fine. Thank ycu.

IONER GILINSXY That ends that portion

(Whereupen, at 10:40 p.m., the meeting was adjourned.)
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Edited by William R. Casto

Another Perspective of the 1958
Soviet Nuclear Accident

By J. R. Trabalka,* L. D. Eyman,® F. L. Parker,* E. G. Struxnets,® S. |. Auerbach®

Abstract: The occurrence of a major Soviet nuclear zccident
nvolving stored, reprocessed, long-lived fission wastes has Seen
reparted by former Soviet cinzens Z. 4. Medvedev, writing in
the popuiar science magazine New Scientist, believed that the
accident resulted in sugnificant loss of life and required the
permancnt evacuanion of the civilian population from z large
area (several thouse: a iquare mules). Although Medvedey
appears (0 have reached unrenabie conclusions about the exact
ongin and exrert of the contaminated area, it does appear that
@ credible case can be made for an gccidental sirborne releass
of fission wasies in the general geograpiic locarion e ggested.
In wiew of e growing importance of nuclear power a5 & world
energy source, an exhausnve -ritical review of the Soviet
lirerature 15 warranted 1o resolve doubts abourt the exsct nature
and consequences, indeed even the occurrence, of the
postulated accident.

Retrospective accounts by former Soviet citizens'™
have indicated the presence of an exteasive, unin-
habited area contaminated by radicactive materials in
Cheliabinsk Province (in the Ural Mountains) of the
USSR. Two independent sources (Medvedev'? * and
L Tumerman’) have indicated that the highly radio-
active restricted area, which lies between the cities of
Cheliabinsk and Sverdlovsk. was established after an
zplosion at a storage site for long-ived high-leve

*J. R. .aabalka and L D. Eyman are Research Staff
members n the Environmental Sciences Division at Quk Ridge
Naveonal Laboratory, F. L. Parker is 1 professor in the
Eavironmental and Waiter Resources Eagmeeting Depariment
at Vanderbidt University. E. G, Struvness 5 an assocate
directur of the Eavironmental Sciences Dmsion 31 Ouk Ridge
National Laborstory, aad S. 1. Auerbach is the Director of the
Eaviroamental Sciences Division at Guk  Ridge National
Laboratory

NUCLEAR SAFETY Vol 20 Ne 2, March-apni 1979

military nuclear waste during the winter of
1957-1958. They both believe, on the basis of
information supplied to them from 2 variety of
sources, that the accident resulted in a significant loss
of life (hundreds of people) and required the
permanent evacuation of the civilian population from a
large area.

Extensively edited and unevaluated information
reieased from the files of the U. S. Central Intelligence
Agency (ClA) to a citizens' group® indicated the
presence of military nuclear facilities near the aity of
Kasi (Fig. ). Although the accident has been
designated in various reports®™® as the “Kyshtym
Disaster,” the choice of the name appears to be
associated with the largest city near the accident site.
The actual facilities reported were located northeast of
Kyshtym.* The city of Kasii may be a more suitable
reference point for the actual location (Tacha, Sungul)
of the nuclear faclities described in the CIA docu-
ments. These facilities were located among many large
lakes in the upper Techa River drainage. The Techa
River itself reportedlv® has been contaminated with
radicactivity throughout its course. The CIA docu-
ments® indicate the occurrence of & nuclear-related
incident (or incidents) and subsequent high-level radio-
actve contamination in this area Serween 1938 and
1961, must probably during the winter of 19571943
No cause was cleardy identied. the possibilities
suggested were either an 2+ plosion in a high-level-waste
storage area or an expenmental airbome nuclear
weapons test. The scuope of the accident. in human
terms. was not weil-defined but appeared 10 nvolve

N
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Fig. i Geographic region in which major Soviet nuclear
accident reportedly occurred. —we— , railroad; —
0ad or (where named) river; —-ee— boundary berween
Sverdlovsk and Cheliabinsk provinces.

some loss of life (magnitude undetermined), evacua-
tina of the civilian population from a large area, and
establishment of a restricted, radiation contamination
zone near the Kasii site.’

The CIA documents appear to corroborate some
important aspects of the conclusions drawn by former
Soviet citizens. However, any objective observer must
also conclude that there are significant inconsistent
slements present in these two separate sets of informa-
tion. For examole, two CIA reports, based on inter-
niews con fucted in November 1961, are questionable
in terms of their relationship to the Kasii incident (our
nomenciature). Internal inconsistencies about dates in
the two reports, coupled with *1e location of - Jeged
radioactive failout (130 km south of Kasli). raise
serious doubts about their validity or that the ' refer to
the same svent. A disturbing feature of bHoth sets of
information . ‘rom the CIA and {rom the Soviet
citizens) is the notable absence of either Trst- or
second-hand accounts of the incident itself or con-
firmed authentative aformation related to its after-
math. The absence of frst-hand information originaily
led Medvedev to conciude in his original report’ rhat
the accident occurred near the city of Blagoveshensk
(over 300 km west of Kasli). From his literature search

and Tumernan's subsequent account, Medvedev con-
cluded that the acadent actuaily occurred in an area
Petween the large Ural cities of Cheliabinsk and
Sverdlovsk, east of Kyshtym.® We have no reason to
doubt either the veracity or sincerity of the reports
made by these former Soviet ctizens. However, we
conciuded that additionol objective information might
be nceded for a scientific evaluation of the incident.

The first fand most comprehensive) reports are
attributable to Medvedev,'* an internationaily
recognized geneticist now living in Lon. Juring a
recent visit to Oak Ridge Naticnal Laborstory, he
reiterated his claim® that the location, year of
Qccurrence, areal extent, and 2ven the type cf nuclear
accident could be confirmed within reasonable limits
by a critical analysis of the extensive USSR radio-
ecology literature based on studies of the contaminated
area (over | 00 publications).

MEDVEDEV'S CASE

Medvedev’s contention was first published in an
article in the popular scence magazine New Scientist.?
Response to this article aas t.en mixed ard in some
cases highly critical.®*® A careful examination of
Medvedev's articie provides some support for the
reported negative resgonses. For example, in one line
of reasoning, he suggested that 1 3 10 Ci of *°Sr was
present in the watershed of one large contaminated
lake.*'7 If it is assumed that the watershed area is one
or two orders of magnitude larger than that of the lake
itself (10 to 20km?), the onginai level of surface
contamir2tion is calculated to be approximately | to
'0 Ci/m®. This concentration is 10° to 10* greater
than levels reported in terrestrial crudies (~1 mTi/m?)
in the same area. Yet Medvedev concluded that runoff
nd erosion from the teriestrial zone was respunsible
for the activity present in the lake. [f one 1ssumes that
the activity reported to be in the lake's watershed is
correct and that ail the *°Sr onginated from dssion in
piutonium-production reactors, this would correspond
to a reactor operating hustory of 10% 10 10* MW(t)/
year n order to generate the *°Sr waste inventory
required.® This is clearly inconsistent with the kacwn
dccumulated lustory of reactor operation (all types) in
the entire world dunng 1957 and 1953, Further, the
total activity of *?Sr wastes in “torage at Hanford (the
primary U. S. production site for weapons-grade plu-
tonium) in (973 was 127 x 10% Ci®—less than
Medvedev's estimated | x 10% i aiter 3 much longer
time.
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Both terrestrial and freshwater studies reviewed by
Medvedev indicate that '?7Cs was a minor constitue .t
in the contaminated zone. For example, in (e
terrestrial studies, concentrations of *°Se reportedly
tanged from 0.2 mCi to 3.4 mCim?, ana '?7Cs
concentrativns ranged from 4 uCi o 7 uCi/m?.
Further, in another 2:quatic radioecology study dis-
cussed (tha: conducted by Rowinskii'®), there is no
evidence that '*7Cs contributed significandy to the
total initial activity. Cerium-144 was the dominant
sotope ('**Ce/*®Sr activity =10:1); '®*Ru and
*9Sr appeared to account for the remainder
(*®*Ru/*°Sr activity =1 : 1). The conspicuously low
levels or absence of '*7Cs in these studies, coupied
with the observed levels of '**Ce and '°%Ru, argues
strorgly against an accident resulting in release of
materials from a long-lived-waste burial facility —the
case so firmly maintained by Medvedev.

CISCUSSION

Criticisms leveled at the interpretation of both the
scale and type of accident may appear 1o be warrsnted
by the evidence presented by Medvedev himsel:. The
evidence in Soviet radicecology publicat ons alone
indicates a mo:e complex case than that suggested by
any observer (including critics) thus far. The incon-
sistencies in Medvedev's argument might have led some
to doubt even the existence of a nuclear accideut.
However, one must recognize the likelihood that
Medvedev encountered difficulties in interpreting infor-
mation about an actual nuclear accident because e is a
geneticist attempting to diaw conclusions in areas in
which ... has not been formally trained, i.e. radio-
ecology and nuclear technology. Thus it would seem
prudent first to perfrrm an objective analysis of the
informaticn he presented, with no prior judgments
being made about either the type or the scale of a
potential nuclear accident or an aiternative source of
radicactive contamination.

An independent source, L. Tumerman,’ reported
enzountering a zone of radioactive contamination
extending along 20 to 30 km of the ..ghway betw=en
Cheliabinsk and Sverdlovsk in 1960. The zone was
encountered northeast of Kyshtym, approximately
100 km south of Sverdlovsk. Tumerman, former head
of the Biophysics Laboratory at the Institutz of
Moiecular Biciogy in Moscow, would certainly appear
to be a credible scientific observer. The CIA reports,
although highly edited, aiso indicate that some type of
abnormal occurrence involving the release of radio-
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activity was probably associated with the same general
area.

The major thrust of Medvedev's argument is that
certain radioecology studies were conducted in areas
far larger and more heavily contaminated than cne
would expect to have been set out for purely ex-
perimentai purposes. For example, two con .aminated
.akes were r-ported to be 4.5 and 11.3 km*® in area;?
a-other con:aminated lake was estimated by Medvedev
to be 10 to 20 km? in extent. In addition, at least 21
deer were collected from a contaminated terrestrial site
estimated to be at least 260 km® in area.? The areal
estimates were based on the carrying capacity of the
system in relation to the size of the sample collected.

We should point out here that we believe that the
assurmptions Medvedev used to estimate the size of
study areas appear to be valid. Our own calculations of
the areas required to support the fish populations and
the deer herd are in reasonable agreement with his.
Howeve:, we recognize that if the rotal populations
were removed, rather than a subsample, these estimaies
would be invalid Thus **e actual size of the con-
taminated arcas might be much smaler (order of
magnitude) than previously stated. Another estimate of
the contaminated terrestrial area,? based on the migra
tion rate of rodents during a lifetime, is not weli-
founded and was not considered further. A reasc..able
estimate of the toral minimum area required in the
cited studies is well in excess of 25 km?® under the
most conservative assumptions. This area is fir greater
in size than any known radioecology study area
established by deliberate design.

Genetics studies conducted on the contaminated
area indicate that the levels of S were approaching
radiotoxic levels (as indicated by significant increases
in chromosome aberrations and other genetic effects?).
Yat much of the reseaich effort reviewed 1 Medvedev
has been on studies of radionuclide transport in the
associated  ecosystem. Biological studies involving
radiotoxicity and radionuclide transport are gen-
erally considered to be mutuaily exciusive because
radiotoxacity confound. investigations of radio-
nuclide cycling. The reported levels of %S¢ con-
tamination (~! mCi/m?) are many orders of magni-
tude above those required for analytical purposes
(fallout background <1 x 10™* mCi/m*® through
1972)'' and would be considered high (by the
authors) for anything but radiation effects studiss. The
pa‘tern of '?Sr contamination in a 100-m? plot from
the contaminated terrestrial area (Fig. 2 in Ref 2)
appears 10 be 2'most random—nhardly that which one
would design for a carefully controlled experiment.
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Again, we agree with Medvedev's conclusion about
these points, We can iiso estimate the inital %S¢
surface concentrations in the two lakes studied by
Rovinskii'® by graphical analysis. The sstimated areal
79S¢ concentrations are bhoth approximately 0.8
mCi/m?* (mean depth 1.0 and 1.9 m?,
respectively)—far higher than one would consider
using in research on such large systems with such a
long-lived, radiotoxic material. We believe that there is
sufficient evidence that these study areas were not
deliberately con'aminated for research purposes. but
rather that radicecology studies were designed to take
advantage of a large, inadverteatly contaminated area.

The previous estimate (by Medvedev®) of | x 10°
Ci of *°Sc in the drainage area of one large con-
taminated lake is much toc high for several reasons
(one reason was cited previously). The original estimate
of $x 10* Ci of ®%Sr in lake water® is perhaps
reasonable, but the activity in biota and sediment may
have been only a relatively smail multiple (<20) of this
total, not 1000 times greater as suggesied by
Medvedev. We believe that this assumption resulted
from a misinterpretation by Medvedev of statements
made in the original papers.”' ?

If the lake in question had a closed drainage and
the *°Sr activity reported in the water represented
only soluble material (no suspended sediment in-
cluded) under equilibrium conditicns, we might obtain
a total activity 20 times that in the water for the entire
lake ecosysiem [ie., 1 x 10% Ci of *Se (Rref. 10)].
Since the lake described appears o have had an open
drainage,” '? ail, or a significant fraction, of the
radicactivity may have entered from upstream water-
borne (e.g., river) sources (or, conversely, from direct
airborne inputs to the lake alone) rather than from its
immediate watershed. Equilibdum conditicne did not
icpear 0 exist in any event.’'? Thus the total
wctivity in the lake and its own <ratershed may have
seen much less than | x 10® Ci. The great dispanty
serween the *°Sr concentrations in other rerrestrial
areas subjected to study and the surface concentration
applied to this lake (and its watershed) are 2liminated
under this set of conditions.

Medvedev suggests that the nature of the piant ind
amimai species described in researsh papers ndicates
the approximate gecgraphical lccation of the con-
tamination zone. One reference apparently specifies
the Cheliabinsk regior as the source of Siota obtained
for research purposes. We would agree that, gziven
enough nfurmation, this technique of bicgeugraphy
wouid be useful. however, additional sources heyond

those already cited by Medvedev wouid be required to
define properly the study area.

CONCLUSIONS

W2 beiieve that Medvedev may have reached
untenable conclusions ibout the exact source of the
radicactive materials and the extent of the original
contamunation zone. From all the avaiiable evidence, it
appears that a fairly large area (25 km-*) con-
taminated with relatively high levels of . acuwity
(=1.0 mCi/m* *%Sr reference radionuclide as opposed
t3 <1 x 10™* mCi/m? from nuclear weapons fallout)
probably exists in Cheliabinsk Province of the USSR in
an area northeast of the city of Kyshtym. The total
area of contamination may be significanily greater than
indicated; Medvedev's literature citations do not
provide iriormation for an accurate estimate of the
total area involved.

On the basis of the cited radicecoiogy data, a
waterborne release (ie., invalving contamination of a
river system, 3 series of lakes/reservoirs, and associaied
floodplain/marsh 2:e4¢) cannot be completely ruled
out; however, t".e occurrence >f an accident cannot te
conclusively demonstrated. For example. cne could
speculate and suggest that the contanunation resuited
from imprudeat chronic releases from a large .
chemical separaticas complex over a number of j
However, proponents of this argume * would ha~
negate the observations of Tumerman and some of - .
information provided by the CIA. Thus rhe most
credible case does appear 0 invoive some sort of
accidental aisborne release.

The disparity of reported *%S¢/'37Cs acrivity
ratios in terrestnal studies relative to unseparated
fission wastes and the Jominance of ***Cs 2utivity at
the start of one aquatic study suggest (1) that an
intervening mechanism for ' 7Cs removal was present
and (2) that long-lived wastes (aged » | vaar) were net
prominently invoived. The absence of short-lived
fssion products w1 radioecology studies suggests that
events involving nuclear explosives (wezpons rtest,
weapons accident, construction accident involving
auclear explosive, etc.) or reactor accidents as the ole
source of the decontanunation ire aot presently very
credible unless dawa collection and analysis were
delayed for 2 period of time.

However, 3 number of cases can %e pustulated
wherein the venting mechanism is not reflected in th
resulting contamination produced. These would in-
clude (1) acaidental detonation of a small nuclear
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device (either a weapon or construction device) neara
radiochemical separations or waste storage facility, (2)
conventional explosion following a nuclear crticality
either in a radiochemical separations plant or in a waste
storage tank, (3) evpicsion following ignition of highly
flaiamable solvents used in some radiochemical
sepacations, (4) detonation of certain nitrate wastes in
a 1 Jiochem:cal separations facility or high-level-waste
storage tank, and (35) venting of a high-level-waste
storage tank by an expiosion resulting from either
steam pressure buwlidup or igmtion of radiolytic
hydrogen. The range of possible sxplanations for the
contamination zene in Cheliabinsk Province appears to
be potentially much broader than the explarations
suggested by Medvedev or hus (ntics.

The implications of a catastrophic release from a
nuclear waste storage facility are obvious. We believe
that an exhaustive cntical analysis of the Sowviet
literature associated with both auclear technology and
radicecology is warranted in order to resulve doubts
about the exact nature and consequences, indeed sven
the occurrence, of the postulated accident.
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Outages at Light-Water-Reactor Power Plants:
A Review of 1973-1977 Experience

By R. L. Scotz*

Abstract: e results of a review of outege experience it
nuclear power plants for the period [973-1977 are given.
Specificaily. the outages experienced were exgmined to deter
mine couses, [reguencies, rime, etc., to iee if trends were
evident or ot'ter intights could be obrained. The data reviewed
regresent 230 reacror-years of experience— 8% of the :ocal
accumuiarion i the Uniced States ar the end of 977 Tlurreen
tables and rwo [Tgures present the Jara. and g mumimary gives
the imporrant deductions

*R. L Scott is a staff member of the Nuclear Safety
Informauon Center 31 Oak Ridge Natonal Laboratory.
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This articie examines the outage _perence of light-
water-reactor nuclear power plants for the years 1973
to 1977, For this review an outage was zonsidered to
be the time accumulated when the gensrator was no.
on line, i.e., when n 3 electricity was produced.

The data on ¢*  outages were obtained ‘rom the
pericdic operating eports of the individud power
plants and/or fron. data reported by the lLicensse for
the Nuclear Regulatory Commission's (NBCS)
monthly publication Operaring Lies Seacis Kepurss.'
The annual compilations of outage experiencz and
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YEAR
1959
1970 TN
1966

1966

CHELTABINSK PROVINCE

POPULATIO% DENSITY/

POPULATION km
3 MILLION 34
3.9 MILLION 36

LAND UNDER CULTIVATION - 32 PERCENT

PRINCIPAL CROPS:GPAIN, FODDER - 97 PERCENT

AREA
km

8.8 x 104
1.1 x 10°



CLIMATE

SVERDLOVSK
TEMPERATURE
MEAN ANNUAL 1.2 C (34 F)
MEAN JANUARY -17 C (4.5 F)
MEAN JULY 17 C (63F)
PRECIPITATION (mm)
MEAN ANNUAL 400-500
SNOW COVER 500-600
PERIOD (days)
FROST FREE 115
SNOW COVER 166
ICE COVER 159 (1SET R.)

CHELIABINSK

1.5 C (42F)
-16 C (2.5F)
18 C (65 F)

~400
~500

118
155
159 MIASS R.)



SOVIEY

RADIOECOLNGY STUDY SITES REPORTED DO NOT APPEAR
TO HAVE i< UN DELIBERATELY CONTAMINATED

AREAS TOO LARGE - WATER BODIES (4.5, 11.3, AND 2 10-20 SQ. KM
SURFACE) AND TERRESTRIAL AREA WHERE 21 DEER WERE COLLECTED.

ACTTVITY LEVELS TOO HIGH EITHER FOR FIELD OR WASTE DISPOSAL
RESEARCH AREAS-90SR up TO 3.4 MILLICURIE/M2 IN TERRESTRIAL
AREAS AND 0.2 MICROCURIE/LITER IN AQUATIC STUDIES.

PATTERN OF CONTAMINATION IN ONE PLOT (100 M X 100 M) NOT
UNIFORM ENOUGH TO AAVE BEEN DELIBERATELY APPLIED.



ISOTOPIC RATIOS REPORTED IN
RADIOECOLOGY STUDIES

TERRESTRIAL (9-12 years DECAY TIME,
0.6-3.4 millicuries/m2 Sr-20
4.-8. microcuries/m¢ Cs-137

AQUATIC (INITIAL CONDITIONS)

Ce-144:5r-90:Ru- "6 ® 10:1:1. NO INDICATION OF
Cs-137 AT TIME . «O



R

IL'ENKO'S "HOT" LAKE - AN ENIGMA

STUDIES CONDUCTED IN 1969-70 (12-13 years DECAY)
0.2 microcurie/l Sr-90
0.025 microcurie/l Cs-137

OPEN DRAINAGE: WIDE FLUCTUATION IN RADIOACTIVITY CONTENT

LARGE SYSTEM ESTIMATED TO BE APPROXIMATELY 20 km? IN AREA
OVER ONE QUARTER METRIC TON OF PIKE (ESOX LUCiUS) COLLECTED DURING
7 months IN 1970; 3 IN 10-12 kg CLASS

ESTIMATED TO CONTAIN 105 -- 100 Ci OF Sr-90
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OUR CONCLUSIONS INDICATE THAT AN EXHAUSTIVE ANALYSIS OF THE

SOVIET LITERATIIRE IS WARRANTED

MEDVEDEV'S CONCLUSIONS ABOUT SOURCE AND EXTENT OF CONTAMINATION ZONE
MAY BE UNTENABLE.

EVIDENCE EXISTS FOR FAIR-SIZED AREA (= 25 SQ. KILOMETERS) ACCIDENTIALLY
CONTAMINATED WITH HIGH LEVELS OF RADIOACTIVITY (~-1 MILLICURIE/M? 9OSR)
IN CHELIABINSK PROVINCE IN THE U.S.S.R.

BEST EXPLANATION PRESENTLY SEEMS TO INVOLVE AN ACCIDENT, ALTHOUGH A
CHRONIC WATERBORNE RELEASE CANNOT BE RULED OUT.

(EPORTED ISOTOPIC RATIOS (IF ACCURATE) RULE OUT NUCLEAR EXPLOSIVE OR
REACTOR ACCIDENT AS SOURCE.

DOMINANCE OF CERIUM-144 AT START OF ONE AQUATIC sTupy (144ce:%0sp
ACTIVITY RATIO ~ 10:1) SUGGESTS THAT FISSION PRODUCTS WERE 1-2 YEARS
OLD WHEN RELEASED.

ISOTOPIC RATIOS IN TERRESTRIAL STUDIES (90sR:137¢CS ACTIVITY RATIO

? 100:1) INDICATE THAT AN INTERVENING CESIUM REMOVAL MECHANISM WAS
INVOLVED.

COMBINED INFORMATION SUGGESTS THAT EXPLANATIONS INVOLVING RELEASE
FROM A RADIOCHEMICAL SEPARATIONS/MIGH-LEVEL WASTE STORAGE FACILITY
ARE PRESENTLY MOST CREDIBLE.



RATIOS OF FISSION WASTE PRODUCT ACTIVITIES

T0 Cs-137
DAYS
1SOTOPE 350 50C 700 1800
Sr-89 0.45 -e- SR S
Sr-90 1.0 1.0 1.0 1.0
Y-91 0.92 0.16 - -
Ir-95 1.1 0.23 .- -
Nb-95 2.5 0.54 - -——-
Ru-106 0.84 0.64 0.44 -
Ce-144 14.0 9.6 5.7 0.39
Prn-147 1.8 1.6 1.4 0.62
PERCENT OF

INITIAU ACTIVITY 2.4 1.5 1.0 0.3



