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SUBJECT:

TRANSMITTAL OF REPORT ON RADIOIODINE

The attached report on Average and Above Aversge Doses to the qurqids

of Children in the United States from Radioiodine from Nuclear Weaprons

Tests 1s forwarded for your review and further disposition. It is my

suggestion that if scientific review indicates no major errors, and if

& general scrutiny indicates the conclusions to be properly qua.lified

and in reasonable perspective » then a corrected version be submitted

for publication as a TID d.ocmr.eni. -

It should te noted that the possibility that some children in the _
communities surromdin.g the Nevada Test Site ma,' ha.ve received thyroid
doses of hundreds of rads is ge:minely d:!.s'tm-‘bing. It should also e
noted that this result, and for that matier all the meterial in the

paper, can be very simply developed from information and data in the

- public do;nain. There are many reasons why the present calculations

bave not been made before, but the crucial onme is that in spite of all
the money spent on fallout research, there have been almost no analysts

engaged in careful, ccmprehensive gvaluations of fallout problems.

_Under these circumstances we managed to miss the obvious in a haystack.

In this case the obvious amounts to applying the same caleulations to

Nevada test fallout that Dr. Tunning has long epplied to caleculation of

 thyroid doses. to children in the event of nuclear war (see, for ex=mple
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the computations dy D.mning on pages 445 - LU8 of the JCAE 1959 hearings on

the Biblogical and Environmental Effects of Nuclear War).

' The unexpected high levels of I-131 in milk during the fall of 1961 end the

spring of 1962 bas stimulated a great desl of interest in thi_s nuclide outside
the AEC and the—PES+—The St. louls Committee fér nuclear information bas dbeen
analyzing past resplts, and the SANE people have pﬁcked up iodine as the foesl
point of their criticisms. Eowever the UN report and jbhe JCAE keerings in June
::'a.iled to bring out that iodine may in fact be the most important single nuclide,
or that it might be a limiting factor in the conduct of futuré tésts at the

Neveds Pest Site. It remeined however for tie perspicacious Dr. Ralph lapp to

‘reccgnize the essentlsl character of what has been overloocked in the past, and

to publish an article on Nevada Test Fallout and Radioiodire in Milk in the

September 7, 1962 issue of Science (atitached es Enclesure (1) to this memorandum).

We are lucky thet he has so far only thought to exmmine the Troy-Albany hot spot
o 4
of April 26, 1953 (over which he bas badgered the Commission before) instead of

the possibly more seriocus problem of cumulative exposures in offsite communities

| around the Nevada Test Site.- It is, bowever, a much eassier step to think of

jbhis latter problem once the iodine possibilities of the Troy-Albany incident

are understood than it is to think of the Troy-Albany problem in the first plé.ce,

80 ve should not consider 1t unlikely that over a period of a few weeks or months

(or my‘oe Just days) that somecne will think to make some calculations on Neveda
iodine. (This likelihood is incieased by the fact that the Wall Street Joxﬁ'na;

bas published the highest messured- milk level evermeasured (8510 p.;;c I-l3l/litér)
as cqming from ﬁe’ber Valléy, TO miles SE of Salt lake City). Aga.in; it is easier
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to think of and make the calculations than it is to think of all the qualifica;

Vo »

tions that go with them, so there is some incentive for the AEC to be the first

to raise the problem. -~

— cma—— e —

Quia SRS SR . 4 e R -y -

I have no doubt but what the present paper can benefit greatly by careful
review. However the basic calculstions have already been gone over carefully
by Dr. Dunning and others, and I should Jjudge the likelih;:od of any major

errors to be quite small. It 'is my recommendation that the existing report

. be forwvarded to the Genersl Mensger and the Commissioners for their informa-

_tion and comment, and also to the following groups and individuals:

- é. The folloving gseientists within the Government or om combtract to the

AEC
Dr. lester Machta . : Dr. Carl F. Miller
Dr. Wright Langham Dr. Edward Freiling
Dr. Jobn Harley A Dr. Karl Morgan
Dr. Cyril Comar Dr. Scott Russell

. Dr.Titus Evans Dr. Arthur Wolff

! Mr. Robert List Dr. C. Straub
Profesgsor Merrill Eisenbud Dr. Willard Libby

Dr. Williem H. Belerwaltes - Dr. Vay Shelton
Dr. Robert Reitemeier .

b. The follouing officia.l groups

The Fed.eral Rad.iation Council Working Group

The Division of Ra.dio..ogice.l Health, U. S. Public Health Service
The Director, I.oé Alameos Scientific Iaboré.tory

The D‘;Lre'ctor, lawrence Rediation laborstory (Livermore)

Chief, Defense Atomic Suppc?t Agency'

Ha.na.ger, Nevada Operations Office

The National Academy of Sciences - National Besearch Council
Coumittee on the Pathological Effects of Atcmic Radiation

The Advisory Committee on Biology and Medicine, U. S. Atomic
Energy Commission
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The National Advisory Committee on Radiation, U. S. Public Health
Service : '

The Military Liaison Committee, U. S. Atomic Energy Ccmmission
The Special Assistant to the President for Science and Technology
Fourth that seriocus consideration be given to submitting the report
for comment and criticism (together with the request that materisl
be used only for scientific discussion until there bhas been an
opportunity for correction and publication) to the following persons
and groups: .
- Dr. B« B. Lewls

Dr. Jobn M. Fowler

- Dr. Ralph E. lapp

Dr. Barry Commoner

Dr. Welter Selove

Dr. Tom Stonier
I'm not sure vhether thls would be a very naive action or a very shrewd
one, . I'm inclined to favor 1t on the grounds that any or all of these
people are capable of developing the same conclusions, and that on the
vhole,'the Commission's position 1s bettered 1f we are candid about owr
problems, and demonstrate that we think of them first, rather tha.ﬁ having

belated admissions dragged out of us.

I will shortly forward to you my recommendations based on the report. These will

include specific suggestions for:

8
De
Ce

d.

further research on the distribution, deposition, uptake, radiation

“exposure, and blologlcal effects of radioclodine in fallout,

further studles of the exposure of thyroids of children from
communities in the vicinity of the Nevada Test Site,

the collection of radiolodine dats for monitoring and research
by tbe ARC and the USPES,

an unsolved problem concerning the hazard from radioiodine in the
event of nuclear war,
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e, radiation protection guides and maximum permissible concentrations,
and

f. additional factors to be taken into account in the conduct of fvrther
: nuclear tests st the Nevada Test Site. i

The largest uncertalntles in the report center on 3 points:

l. how well the relations between unit area deposition of I-131 ard
the resulting concentration of I-131 in milk which were developed
from data collected following the Windscale resctor accident apply
to the herbege and grazing conditions in areas surrounding the
Nevada Test Site, ,

2. the deg'ée of variation in milk levels for a given unit area
, deposition of I-131,depending on whether the lodine 1s deposited
'~ § a8 dry fallout, in & fog or by a light rain, or in a heavy shower,

-

3. the physical and chemical form of iodine in fallout occurfing, say,

within 300 miles of the Nevada Test Site, and the extent to which

this iodine is fractionated from other fission products (e.g. 2r95

end Sr90).
The t;onclusiéns of the paper which are at once most important and mest uncertain
have to do with fallout from the Neveda Test Site. It may be possible to directly
check the calculations by analysis of whatever simultaneous measurements of milk
leveis and extermsl gemma levels may have been made by Oliver Placek of the
USPHS (on contract to the AJ-.}C) in his offsite monitoring program, or in correlating
the mee.surements of external dose rate and. milk levels in the Spokane-Seaitile ares
resulting from the debris deposited by the venting of the Des Moines shot. Such
data, and possibly other information collected by Carl Miller, Kermit larson, or
Ed Freiling following Small Boy and Sedan, may tell us what we want most to krow
rathér simply, directly, a.nd cheeply. We won't know till there is time to lcok,
though. Before I do any looking I want to finish thinking about what to look
for, jand where, and how. These thoughts will be included in my re§omenda‘bion
besed on the report.
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I vouid think it & mistake for the Commission to attempt to withhold the report
from other government agencies penﬁing further study. ' If the conmclusions are
incorrect or misleading at this stage, then they cea all be blamed on me; if
they are essen’cially correct vev at least have the advantage of telling unpleasent
news ourselfesm— are ﬁot vulnera.ble to a cbazjge of having suppressed or
misrepresented information on fellout, or worse still, of not being competenf

to find owr-own problems.

Enclosure 1
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ENCIOSURE 1

Reproduced from SCIENCE -
magazine, 7 September 1962,
Vol. 137, No. 3532, peges
756-758.

- ﬁevada Test Fallout and

" Radioiodine in Milk

Abstract. The iodine-131 dosage to in-
.fant thyroxds as a result of Nevada test-
ing is evaluated. The case of heavy
fallout in the Troy, N.Y., area on 26
April 1953 is cited. The possibility is
discussed that a thyroid cancer survey
would provide a. critical test of linear
response versus threshold theory for
radiation injury to tissue,

The resumption of nuclear testing

1 at the AEC's Nevada Test Site has

resulted in the injection of fission prod-
" ucts into the air mass over the U.S.
continent. The purpose of this com-
munpication is to call attention to
~ localized tropospheric fallout of radio-
. iodine as a short-lived contammant of
the milk supply.

A search of the unclassified htera-
“ture reveals that in past testing at the
" Nevada Proving Grounds there have
‘been instances of tropospheric fallout
involving iodine-131 contamination far
in excess of the levels recorded in the
United States as a result of Soviet and
U.S. off-continent tests during 1961—
62. Such fallouts occurred in the Salt
Lake City, New York, Chicago, Roch-
ester, and Troy areas (7). Data per-

taining to the Troy, N.Y., fallout are |

detailed enough to permit an estimate
of the radioiodine hazard. Emphasis
will be placed upon the 8-day iodine-

131 activity as a contaminant of the
milk supply. The presence of shorter-
lived radioiodine and radiation dosage
due to inhalation and solid food in-
gestion is not considered here.

On Sunday, 26 April 1953 a rain-
out of radioactive debris occurred over
Troy, N.Y. H. M. Clark of Rensselaer
Polytechnic Institute reported a gamma
radiation ‘intensity of 0.4 mr/hr 1.1

‘days after arrival of the debris (2).
In addition, a surface contamination of

1.6 X 10" disintegrations per minute
per square foot was measured, cor-
responding to the activity 36 hours

after detonation of the Simon test in ~

Nevada. This explosion took place in
the atmosphere (the bomb was
mounted on a 300-foot metal tower)
and produced a fission yield which has
been reported as 43 kilotons (3) and
also as 52 kilotons (4). The top of the
bomb - cloud reached an altitude of

. 45,000 feet, and its base was defined

at 31,000 feet. The tropopause at the
time was at 38,000 feet so that much
of the cloud was trapped in the lower

" atmosphere. .
~ The cloud trajectory took the radxo-
active debris eastward om an arc path

over Pennsylvania, the Hudson Val-
ley, southern Vermont, and Massa-
chusetts (5). Severe rainstorms prob-
ably produced concentrations of fall-
out in these states, but the monitoring
network was of too coarse a grid to
define these fallouts. However, the
Troy, N.Y., area was surveyed by an
aircraft flying at 500 feet above the
terrain on 1 May 1953, The reports of
the Simon fallout were classified Secret
(6). It seems quite probable that the
extent of the contamination was con-
siderable (7); it is also likely that con-
tamination levels elscwhere exceeded
those found in Troy.

I estimate that the level of iodine-
131 contamination in Troy, N.Y., was
in the range of 2 to 4 curies per square
mile or, roughly, that 171,000,000 of
the Simon test radioactivity fell on 1
square mile. This corresponds to ap-

proximately 1 uc/m’ A single square -

inch of plant surface would be exposed
to a fallout of 650 ppc of iodine-131.

Thus, leafy edibles marketed promptly

after such a fallout could involve a

substantial ingestion hazard. However, -
fresh milk is the most convenieat food '

product to monitor, and it is also the
main contributor to the diet of many
infants. A pasture leve! of 1 zc/m® may
be translated into a milk contamination

of 100,000 puc/liter. This is based .

-7-

upon British experience (8) with the
iodine release (9) from the Windscale

plant No. 1 on 10 October 1957.

Individuals in"the 6-to-18-month age
group would be expected to take up
about 30 percent of the iodine-131
and retain it in a 2-gram thyrmd (10). .
If these individuals consume 1 liter
(11) of fresh milk per day, a thyroid |
dose (12) of 0.5 rad per year would
be sustained if the milk averages 80
puc/liter. Given a single-shot contami- -
nation like that of Troy, individuals
drinking milk from the milkshed (as-
suming the cows received no dry feed)
could have received a total dose of up

- to 30 rad. Depending upon the specific

contamination of, the milkshed and how

the milk was pooled, a large fraction

..of the 0.5-to-1.5-year-olds (some 10,-

000 individuals) in the Troy-Albany-
Schenectady area would have been at

" risk. If we take a 10-rad dose as a

conservative estimate and assume that

- 10,000 infants were exposed, then the

population dose is 100,000 infant-rads. |

E. B. Lewis has estimated that a ten- ,
fold-higher "dose of 10° infant-rads..
would produce about 10 to 100 cases °

" of thyroid cancer over the first 20

years of the exposed population (73).°
Currently, in the case of Troy, N.Y.,
the 1953 fallout might yield up to five
cases of thyroid cancer if the dose-
response curve is linear and no cases if a
threshold exists above 10 rads. The Na- *
tional Office of Vital Statistics provides *
the figure of 0.6 case of thyroid cancer °
per 100,000 per year. In the case of -
Troy, one would, therefore, expect one

.case or less of thyroid cancer due to.

spontaneous causes. It would appear
useful to have the Public Health Serv-'
ice conduct a thyroid survey of the
9—11-year age bracket of those who
were resident in the Troy-Albany-.:
Schenectady area during April and -

‘May 1953. The 7-9- and 11-13-year

age groups could serve as control

- groups for the survey. Additional sur-

veys might be made in the Salt Lake
City area. Should a statistically signifi-
cant number of thyroid cancers be dis-
covered and the case ‘histories correlate
with the intake of fresh milk in the
April-May period, the results could be
of critical importance to the linear re-
sponse theory. Even though the delay
time involved in the appearance of
thyroid cancer is long and may com- -
plicate the study, ome must also cdn-
sider the possibility that fetal uptake

. of radioiodine from the milk-drinking

mother may be associated with a com-

y -
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 parable rad dose and a greater radio-
sensitivity than for the 6-to-18-month
" group. Thus, babies born in the late
summer and autumn of 1953 might
have sustained high thyroid dosage,
and' they would be a critical age group
to survey.
The presently accepted annual RPG
_of 0.5 rad for the infant thyroid has
been approached during past years in
several U.S. communities (I4). For
" the period April 1957 through May
1962, the Committee for Nuclear In-
formation (St. Louis) cites a 1.89 rad
total dose for Salt Lake City and 2,34
rad for St. Louis (I5). In general,
- this irradiation has been caused by
radioiodine deposited by tropospheric
fallout. from off-continent tests. The
combination of Siberian and Pacific
test fallout with Nevada ‘fallout makes
it probable that some American com-
munities will exceed the annual radia-
tion limits defined by the Federal
. Radiation Council. ’

The problem of dealing with milk

'contamination is complicated by the
. uncertainties of future contamination.
. The Federal Radiation Council has
: stipulated three ranges of contamina-
" tion and a corresponding “graded scale
" of action” which involves “consider-
i ation of control measures designed to
' limit intake”. (16). Ranmge III for
: iodine-131 has an upper limit of 1000
. ppc/liter of milk. This upper limit has
. been exceeded in certain U.S. milk-
sheds during the past year. For ex-
ample, milk contamination levels in
.. Utah during July 1962 ran over 2500
puc/liter (17). Such levels are. still
more than an order of magnitude lower
than those which I have estimated for
the Troy fallout. ’

Radioiodine appears to have been

underestimated as a radioactive hazard
in bomb fallout. Concentration of the
agricultural contaminant by grazing
cows and the quick transport of short-
lived iodine-131 in the food supply
_and subsequent concentration of the
. radionuclide in the infant thyroid in-
:volves a series of events which de-
"\ serve more careful study. Even so, the
. radioiodine’ dosage to infant thyroids
7.in'some localities has exceeded the
| radiation dosage to any active body

“organ in humans from nuclear test

. fallout. Indeed, the level of irradiation
{ may have already reached a point in

some areas where biological injury to -
humans may be' associzted with fall-

out.

Control of the iodine-131 bazard cen be exercised at tke
point of iInjection of the radionuclide into the etmosphere
end also at the point of injection of the radionuclide

into the food supply.

The former involves limitation of

nuclear testing and the latter involves countermeasures

affecting the farmer end dairy industry.

With regard +to

countermeasures, the issue appears to be complicated edminis
tratively (18), but technically the short 1life of iodine-131
allows for alternetive use of milk where the time delay in
marketing the dairy products effectively eliminates the

radiation hazard.

However, the dairy farmer may incur

financial losses due to noapremium marketing of grade A

milk.

Bills have been drafted in Congress to compensate
the farmer for Justifiable losses.

Compensation would also

be involved where dairy farmers switch to dry feed, as was

the case (19) on 23 August 1962 in Minnesota.

Amendments -

(20) to the pending farm bill (EH. R. 1239) cover such ceses:

1315 Park Terrace Drive
Alexandria, Virginia
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