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I. INTRODUCTORY Ritu.KKS aND GUMMARY Of 02.0 IMUNY

To the general public, the most important question about

fallout from nuclear tests is: “what is the risk of medical

harm to the popuiation as a result of fallout; if there is a

risk, what can be done to reduce it?" wince its inception,

the United States program of nuclear tests has included a

considerable effort to determine the deposition of fallout

outside the actual test area, to estimate the possible medical

hasard of such fallout to persons exposed to it, and to warn

of needed countermeasures when the occasion arises. Contributing

to this effort has been the work of the AEC, the agency

directly responsible for nuclear test operations, the U. S.

hublic Health Service, and the hearings conducted by the

Congressional Joint Committee on Atomic Energy.

Two separate aspects of the problem need to be considered:

(a) The medical risks to the tota] population resulting from

the widespread dissemination of radioactivity from tests which

occur anywhere in the world. (b) The medical risks to docal

populations, resulting from relatively short-range fallout

which spreads rapidly from the test site in Nevada to surround-

ing communities, and sometimes - depending on weather condi-

tions - to dixntan*: areas in the continentai United States. The

first of these p.o»' ens has been given extensive consideration

recently; the St. ‘.uis Citizens' Committee for Nuclear Infor

mation (CNI) has previously submitted extensive testimony rel-

evant to it.
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In the present testimony we are concerned with the second

part ofthe problem: What medical risk may be faced by local

populations as a result of snort-range fnilout from the Nevada

Test Site? The Technical Division of CNI has made a detailed

analysis of this provleg which way be summarized as follows:

1) The AEC has maintained a eystem for monitoring fall-

out radioactivity in regions surrounding the Nevada Test Site,

in order to sssesc tne pratinle hazards to local populations

and to warn of ceeded precautionary measures. Many of the

radioactivity readings obtetae? during nucloar tests, conclii-

sions regarding possitle m:ijical hazaris, and recommended coune

termeasures have been presented ty the AEC in reports and in

testimoay before this Committee. The general conclusion put

forward in these ASC reports has been that the test prograns

has been carried out without any discernible threat to the

safety of local copulastions. In some instances local groups were

advised to stay inioors for a short period, or to evacuate,

briefly, a particular iocation in which excessive exposure was

expected.

2) In contrast our analysis of the same monitoring data

published by the aZC si:ows shat as a result of nuclear tests

at the Nevadu Tust Site in she period 1951-62, a number of

local populstions esje:ially ia Nevsda, Utah and Idaho, and

probvably other comtunit.es scactered throughout the contin-

ental United States have besn exposed to fallout seo intense

as to represent a wedically unacceptable hazaré to children

who may drink fresh locally-produced silk.
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3) The reason for the serious discrepancy between AEC

conclusions and our own conclusions regarding the safety of the

Nevada test program is the following:

Nearly all monitoring data reported by the AEC represent

radioactivity measurements of either the gamma-ray intensity

emanating from the ground, the total beta-radioactivity depo-

sited on a gummed film placed on or near the ground, or of total

beta activity in the eir. There are established safety stan-

Gards regarding exposure to the body fron a given level of

radioactivity which has its source outside the body. These

standards for externa] exposure have been used, by the AE,

to evaluate environmental radioactivity measurements during

nuclear tests. In most cases, the measurements in the regions

neighboring the test site did not exceed this safety linit,

The AEC therefore concluded that there was no hazard to the

nearby populations. In the few instances where the gamma and

beta measurements indicated that this safety level for exter-

mal exposure would be exceeded, protective measures (remaining

indoors, or evacuation) were recommended.

The foregoing AEC interpretation of gamma and beta rediae

tion measurements is, however, valid onlyifthefalloutwhiod

gives rise to this redioactivity does not enter into the food

ghein. If fallout radioisotopes do enter the food chain and

find their way into the body, certain isotopes become highly

 eoncentrated in a particular part of the body and expose it

to very intense rediation. Safety standards for externa)

exposure are then no longer applicable. Iodine 131 is a par-
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ticular problem in this regard for it becomes quickly concen-

trated in the thyroi:! gland when taken in with the food.

Thus if afanma radiation monitor tm a pasture outside the

Nevada Test Site shows a reading of .087 r/hr at 12 hours

following the time of a nuclcur te.*, weasured at three feet

above ground level, this inlicates the ajparently maxinmun safe

level, since the permissitle standard for continuous exposure

from a source esterna’ te tae tody ix 3.9 r/year (effective

biological jose), which i5 ewivalent to a doce rate of .087 r/hr

at l2 hours fcliowing a test. however, if a milk cow feeds on

this pasture and its milk is freshi» tonsumed by a small child,

this concausion tecomes inval.d. Under *hese circumstances it

can be shown that this same gamma reading (1.e. .087 r/hr)

probably reflects a concentration of iodine 131 in the grass,

which after passing into the cow's milk and being consumed

by the child may deliver to the child's thyroid gland a radi-

ation dose of 175 to 1200 rads. This dosage exceeds even the

safety Standards ‘or radiation vorkers (30 rads to the thyroid

per year) by a fertur of 5 to 49 and is so high as to repre-

sent a csericus po'2antial cause of thyroid cancer.

Thus she UU. conelusi¢cns regarding safety in the Nevada

Test Site region become it.valid if it can be shown that the

readings or which ti-v are based were taken in the reyions

in which cilk cove graz2 cna creduce milk that is freshly

consumed by cnildren localiy. Our study of a nunber of regions

around the Nevada Test site shows that in many cases fallout suffi-

cleatly intense to contair. such excessive amounts of iodine 131
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has probatly occurred in areas which produce milk that is

freshly consumed by significant numbers of children. There-

fore the published values of gamma and beta radiation indicate,

in many instances, not that she region ia totally safe for its

inhabitants, but that local children have been subjected to

grossly excessive radiation dores to their thyroid glands.

Washington county, (tah with a live tirth rate of more

than two huncred can cerve a3 an example of the problem con-

fronting communities around the Nevada Test cite. At least

seven times since 1952, Washington county children received thy-

roid doses in the 5 to 106 rad range or higher. Milk for

these children seems to come almost entirely from local

dairying. Even in the largest town, st. George (pop. 5,000),

one dairy collects milk only in Washington county aud another

froz cows in three surrounding counties. Hence, farm children

drinking milk from the farily cow were not alone among children

exposed in ihe county. On May i9, 19593, in the whole of

Washington county, gamma readings from shot “Harry” show that

the minimum cose a chiid probatly received would be 50 rads.

St. Gecrg@ge received 10C *o0 ‘19 rad possible thyroid dose and

Hurricane showea 15C to © rad values. Later, on August 31,

1957, shot "Smoky" of che Plumbub series delivered an esti-

mated 10 to 67 rad thyreid «se over an 8000 square mile area

outside the Nevada Test Site, neluding Washington county.

The local fallout pattern from that shot spread significant

doses as far as 700 miles north to Rock Springs, Wyoming.
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It might ve auded that the Aton.c Energy Commission issues

licenses for the handling of iodine 131 concentrations higher

than .O2 microcuries per liter. Our estimates show that dozens

of times the milk in these sreas could contain more than .05

microcuries per liter. Strictly speaking, the farmers and

dairies should have had an AFC license to handle the milk at

all.

4) Tne diological effects of radiation exposure of the

thyroid, at the levels expected in the region of the Nevada

Test Site, are readily deiucea from the available literature.

There is goneral acieuli fir agi concn! Lhat radiation in

sufficiently large doses can cause thyroid cancer. It is also

agreed, as stated in the Federal kadiation Council Report No. 2

(September 1961), that "the child's thyroid is more sensitive

to the carcinogenic effects of radiation than the adult thy-

roid. This conclusion is based vpon several studies in re-

cent years of the secursence of thyroid carcinoma in children

who had previously received therapeutic X-irradiation in the

neck region for eniarged vhymus or for other tenign head and

neck conditions. The incidsunce of thyroid carcinoma in these

children was significartly nigher than in control groups who

had not been previously irscadiated. In these studies cancer

of the thyto'. was observeu ia children after exposures as low

as approximatsly lo) ren "

Thus, the pocs:Lie tiy.cid radiation exposures of children

near the Nevada Test Site is clearly in the range considered
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carcinogenic by the Federal hadiation Council. On the assump-

tion that the induction of cancer is prorortional to radiation

exposure, an estimate of risk cin be made. Beach and Dolphin,

of the United Kingdom atomic Energy Authority, considering cev-

eral sources of data, calculated that, on the average, 35 cases

of thyroid cancer may be expected per million persons exposed \

to one rad of thyroid radiation. In terms relevant to the

present testimony, i ia 285 children exposed to 100 rad thyroid

radiation may develop thyroid cancer. By any standard, this

is an unacceptable risk

Estimates of radiation damuge are difficult, not only

because of the uncertainties of some of the assumptions, but

also because damage does not become evident for muny years

after the exposure has taken piice. The average latent period

vetween radiation and cancer of the thyroid approximates 10

years; in some instances, the latent period may extend to

20 years. If the thyroid radiation exposures near the Nevada

Test Site are as righ as suggested in this testimony, careful

medical follow-up of exposed populations might yield evidence

of damage by this “sme

5) A survey of “he avatlable gamma and beta radiation

measurements of ‘ailout resulting from 31 of the total of 99

tests conducted +1 Nevacs ir. the period 1952-58 shows that

conditions which ‘inde. the circumstances stated above) lead

to hazardous thyro.d exposures in children have occurred not

only in areas neighboring the Nevada Test Site, but also in
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local regions scattered across the continent as far as Troy,

New York. This comes about as a result of weather conditions

at the time of a particular exysilosion, which say quickly carry

fallout ut high altitudes for many miles, and then precipitate

it to the ground where an intense thunderstorm occurs. Local

fallout deposition which  -ou:d have resulted in thyroid ex-

posures to children in the range of 5 to 40 rads have, for

example, occurred in “roy, New York on April 26, 1953 and in

Roewell, New Mexico on April 25, 1953. Salt Lake City values

were 3 to 1& rads for fallout on May 7, 1962, and 2 to l2 rads

for fallout on March 24, 1953.

6) This hacard has arisen not only from nuclear tests in

the atmosphere and at the earth's surface, but also as a re~

sult of certain underground nuclear tests. Venting (produce

tion of radivactive clouds capable of producing fallout) has

deen reported for at least seven underground nuclear testes:

Shot ESS of OCperation Teapot, September 15, 1961; Project

Gnome shot, Decemtor 10, 1961; the Des Moines shot, June 13,

1962; Project Sedan, July €, 1962; and shots on March 5, 1962,

April 14, 192, end May 19, 1%2. although data for these

shots are relative’y limited, we calculate that, for example,

fallout from the underground Gnome 3hot delivered sufficient

fallout to tre vicinity of Carisbad, New Mexico to cause thy-

roid levels of fro. 7 to 55 cade in children, under the cir-

cumstances outiinci above.
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7?) (If the gamma and beta radiation measurements taken

during Nevada tests had been correctly interpreted at the time

that they were made (i.e. taking into account the resultant

exposure to children's thyroids where the food chain conditions

led to iodine 132 intake), simple preventive neasures could

have been taken to avoid exposure. This would require only

that inhabitants of the region be warned to avoid the drinking

of fresh milk produced locally. Pluid milk supplies from other

regions, or powdered miikx, could have been readily substituted,

thereby preventing the ingestion of excessive iodine 131 from

local milk. We know of ay instance in which such a warning

was issued. until the summer of 1962, when high iodine 131

levels observed in commercial milk supplied in Utah led

state health officials to divert current milk from the market.

8) Correct interpretation of gamma and beta radiation

monitoring measurements should have been possible by 1954 on

the basis °f then-available scientific theory. Thus, it was

known at that tims that (a) iodine 131 comprises a specific

fraction of the total fission product, which can be estimated

from overall measi.rements «ff ganma and beta radiation and

the age of fallout depcait; (b) icdine 131, along with other

fallout preducts, 13 deprsited on pasture grass and enters

the food chain; °1) 4cedine 13. in food becomes concentrated

in the thyroid, thereby incressing its biologically effective

dosage to the body. after 1957 tnere was not only a theores-

ical basis for this inter, retation, but also a detailed

practical illustration of its importance. In that year a
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British nuclear reactor at Vinducale accidently emitted a

very considerable amount of radicactive debris. Detailed

monitoring measurement: showed that pasture land contaminated

by this fallout preduced ailk so heavily contaminated with

fodine 132 as tec necersitate that it be dumped. The scientific

studies or the windscale 4: faster provide valuable data

which can be us.:d to cevelop the proper interpretation of the

monitoring meeatrenents in the regicn of the Nevada Test Site.

Although the important aifferensea between the hazard of ex=-

ternal radiatiot from faiiout. and the internal hazard, es-

pecially to the thyroid, ‘vas recognized by at least one AEC

official in 1959 “see Gordoa Du..ning testimony to Sudcomittee

on Research., Deve’opmert and Radiation, Hearings, 1959, p. 445)

mon, "ozing proc. dures, and interpretation cf results were not

alterod to briag them in line with this concept. Thus, the

inadequate intecrpretative precedures which have until now

obscured the toue haseri resulting from short-range fallout

from nuclear vests ir Nevada, could have been corrected some

years ago.

9) Correetior of a desert ibed inadequacy of monitoring

procciuses would aflect mov aun: y estamatec of hazard from

atmospheric and uniorgrourd wuclear tests, but also hazards

possible fron acclists oftecting ruciear reactors, which

also produce ‘odin Lito nevis

On the tastes of the Tecegerne considerations, the analysis

of the hazard rrom fallout in the region of the Nevada Test
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Site prepared by the St. Louis Committee for Nuclear Informa-

tion reaches the following conclusions: .

1) Analysis of the available evidence shows that children

residing in the states bordering the Nevada Test Site have,

as a result of fallout from nuclear tests at that site,

probably been exposed to medically significant radiation.

2) These exposures were avoidable, for on the basis of

radiation monitoring carried out by the AEC during the teat

programs, the probability of exposure should have been evident

in time to warn the population to take simple precautionary

steps.

3) Monitoring procedures in the Nevada Test Site regions

have been inadequate in that they do not take into account

the importance of internal exposure to radioactivity entering

the body in fallout-contaminated food. Direct and prompt

measurement of iodine 131 in local milk, which is the nost

effective method of estimating the hazard from this isotope

have not been done, or, if done, have not been reported.

Moreover, indirect but nevertheless useful estimates of

the iodine 131 hazard, which can be determined from the avail-

able gross gamma and beta radioactivity measurements have not

been made heretofore.

4) Past assurances of the safety to nearby popplations

of the Nevada test prograzcs are not substantiated by the

present analysis of available data. Assurances that “the

hazard has been successfully confined to the controlled areas
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of the Test site" are not justified in the absence of direct

meusurements of radioactivity level: in locas milk. Even the

inadequate indirect measurements that have been carried out,

if properly interpreted, should have alerted the responsible

agencies to the serious potential health hazards during test

programs and to the necessity of warning the population to

take simple, readily available protec:ive measures.

5) These hazards are not restricted to atmospheric tests

alone. Available data show that following at least 7 undere

ground tests, local fallout contamination comparable to that

produced by atmospheric tests occurred.

6) In.view of the foregoing conclusions we recommend,

urgently, a thorough review of present fallout monitoring

procedures, with a view to rectifying the present inadequagies

with respect to data, interpretatioc., and public information

regarding precautionary seasures. In View of the probabil

high radiation exposures to the population in the Nevada Test

Site region we recommend a careful medical follow-up study

of exposed individuals, in order to facilitate detection and

treatment of possible diseases.
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II. a REPORT ON TEE IODINE 131 HAZARD Fi.OM GHOnT-RANGE

FaLLOUL 1 ROLUCED BY NUCLEAR TESTS AT THE NEVADA TEST

SITE -

1) The problem

This report is an inquiry into the hazard resulting from

exposure of local populations, especialiy in the vicinity of the

Nevada Test site to iodine 131 in frllout produced by nuclear

explosions at that site.

At the hearings of the Joint Congressional Committee on

Atomic Energy held in 1957, Or. Lyle Alexander summarized

the iodine 131 hazard briefly: "For a period of days following

a heavy deposition of fresh fallout, iodine 131, which has a

half life of 8 days, may be of importance in direct contamina-

tion of vegatation. Radioiodune is selectively concentrated

in the thyroid gland, where excessive accumulations cause.

cancer and cell destruction. anjury to the gland may not

ve detected unti? long after the iodine has decayed."

The Federal Radiation Council, in its Report #4, states

that "In the special case where nearly all of the annual intake

(of iodine 131) could cone from exposure *2 abnormally high

concentrations in a ical erea, resulting frow a single

nuclear expiosiss of low yielded. the Council cecognized that

some small nuncber o% individual infunts could conceivably

receive doses Vi 135 40 tines “he averace for tie area as a

whole." the hirhest average cose tc infant thyroids due

primarily to one high excursion of levels in 192 was 620

millirems in Salt Lake City, where most of the dose did
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result from a single vorief series of test explosions.

The highest individual doce, therefore, could have been

30 times the averare, or 18.6 rets.

Thus, it has been recognized th: iodine 131 represents

a potentially important hazard from fallout, Until recently,

considerations of this problem, with few exceptions, have

been limited to iodine 131 exposures expected in the popula-

tion as a whole during periods of active testing. This

problem has been discussed in detail before the JCAE, and

the >t. Louis Committee for Nuclear Information has reported

on 16.0%rt has been recognized that rapid measurements of

iodine 131 in milk provide a useful index of the radiation

exposure to the thyroid expected in a child consuming the

milk. While this type of information is therefore imp>rtent

in estimating the iodine 131 hagard fro fallout it has cer-

tain limitutions. Nearly all available measurements of

fodine 131 in milk are based on larje commercial supplies.

fhese represent pooled milk from many widely scattered farms.

Such measurements are, of course, valuable in estimating the

iodine 131 intake of children who drink commercial milk

of this type. However, the pooling ;rocess conceals variations

in iodine 131 levels among separate regions and it is im

possible to determine how much iodine 131 would be taken in

by a child who consumes fresh milk directly from a cow or

herd stationed in a particular local area. Nevertheless,

the latter is the situation which governs milk consumption
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of many rural children. Since much of the region surround~

ing the Nevada Test Site is occupied by farms and rather

small towns, in which this type of Joon] milk consumption must
prevail, it becomes necessary to knowthe iodine 131 content

of num3rous Separate small farm-size milk supplies in order

to determine the iodine 131 intake of children living in this

region.

Unfortunately appropriate measurements of iodine 131 in

local milk supplies do not appear to have been made. For

this reason gir29t estimates of the hazard to the thyroid. are

not possible, ag they are in the case of many large-scale

populations which consume commercial nilk supplies. Iodine

131 measurements of commercial milk supplies for a nupber of

cities have been available since 1957.

Because of tho lack of such direct information on iodine

131 levels of milk consumed by children in the region of the

Nevada Test Site, it dDecomes necessary to develop « method

for estimating these values from other types of fallout

measurements.

In what follows, we consider how this can be done.

2) r estimation of iodine } s

gverall measurements ofgamma and betaradistion

When nuclear fission occurs, a wide range of atomic

products result. The physical processes which result in

the appearance of the different products of nuclear

fission have been stucied extensively. From these studies,
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it is known that patclicuia> ~adioisotopes, such as iodine 131,

represent a relatively corstent proportion of the total radioc-

active debris. Hence, if a measurezent of the total auount of

fallout is obtained it 15 ;ossible te calculate the amount of

Lodine 13] produced. Fron this value ore can estimate the

amount of iodine i3i present in ltailcut voy determining the

"age" of the fallout, i.e. the tine between its production in

the nuclear explosion anc its measurement, for like all radio-~

isotopes i tine 13. decays with time. Thus. if one makes a

measurement of the tctal gamma or beta radioactivity emitted

by a sample of fallout, and can alco determine its “age,” it

is possible to estimate the amount of iodine 131 present. The

relevant calculations are presented in detail in the Appendix.

During this interval some "fractionation" may possibly occur,

i.e., as the fallout drifts along, some isotopes may become

deposited out sooner than others. Not much is known about

this process. In keeping with general practice in thic field

(see for exazple, Dunning, Hearings,Radiation Subcommittee,

1959. Biologicai and Environmental Effects of Nuclear ar,

p. 443), the possible effects of fractionation are not

considered in our caiculations.

Once an estimate of iodine 131 on the ground

is available, it ‘s possibile quite readily to calculate how

much of it will go intc milk, and how much of the radioiodine

in the milk will become concentrated in the thyroid of a child

drinking cne quvrt of milk per day (the standard usually used

in fsllout calcuicticn).
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This can be accomplished from a consideration of known

cases of fallout pad transmission from contnimination on grass

to milk and resultant thyroid iodine levels. Lapp? has made

such a calculation based on the fallout incident at the

Windscale pile No, 1, an experimental nuclear reactor, which

caused the release of 20,000 curies of iodine 131 to the

atmosphere. The iodine fell +n farms in the area and then

appeared in cows‘ milk in amounts as hish as 100,000 micromicro-

curies per liter. Though infants did not drink the milk

because it was removed from the market, the thyroid radiation

dose that would result from such concentrations can becalu-

culated on the basis of standard dosimetry procedures... The

combined calculation indicates that 1,.c/M@ deposition of iodine

131 resultsin a dose of 5 rads to an infant thyroid gland.

This is the basis for the lower of our two estizates.

(See Appendix for details)

It should be noted that Lapp was not the first to make

use of the ‘Jindscale experience. Gordon Dunning estigated

in 1959 the thyroid dose due to raioiodine in fallout. His

estimate indicates, "Based on '‘Jindscale experience,

petty? 4 o.tuct3yiiter of milk. For one liter

of this milk .-—-—> 2 rad dose to infant's thyroid. For.

continuous consumption of milk from cows grazing an pasture’

until x21 activity essentially Zero ————y O2e44e rad dose. "©

‘His calculation was for a wartime situation, but an atmospheric

“nuclear explosion creates and deposits radioactive fallout

irrespective of the use to which it is put.
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Dunning's eStausace is ot%ewhat hicner than that derived in

this paper frogs the Windscile evidence because he assumed

that 100 per cent of aerosited iodine 121 i: retiined on edible

herbdvage, whereas wo assum? only $C per cent. Hisner ver is a

figure based on experiments by 8. J. Garner, who observed the

transfer of iodine 131i from the diet of cows to their milk.”

Based on Garner's data 1.01) Fhme yields u 34 rad dose to the

infant thyroid, for continous ingestion.

Thus empirical evidence indicates as range for the infant

thyroid dose due to a siven deposition of iodine 1351 on an area

where mil’: cows graze. Using the steps described earlier, it

is possitl?e to estimate the thyroid dose on the basis of exter-

nal beta and gamnu intensities. For example, a gamma intensity

of 30 milliroentgens/?..:.r at Belmont, Nevada, 8 hours after an

vxplosion on 28 May 1957 indicates an iodine deposition of

650 uc/em® ana a possible resultant peak level in milk from

cows eating grass in the area, of from 260,000 to 1,040,000

wzofliter of milk. The dose to an infant's thyroid fron con=

tinued invzestion of this mill would probably be between 32

and 214 rads, Or, using beta readings, the average beta count

at Salt Lake City on May 7, 1952, for example, was 23 ,000 ,000

2), thisdisintegrations per minute per square foot (d/n/ft

wouldbo e:pected to lead to infant thyroid doses of from

34 to 15 rads.
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3) Estimates of Theoretically Fossible Vpyrcid Doses

Due_to Short-Rance Foellout From the Nevada Test site

‘AS Bhown above it ifs possible to calculate, from local

méasurecents of ganna and deta ratiation, what radiation

exposure to a child's thyréid night theoretically result from

a givén deposit of fallout. Since the AEC has reported

numerous measurements of gamma and beta radiation, together

with the times of measurement, and their relation to a |

particular nuclear explosion (the timeof which is also given),

these data can be converted to estimates of nossible iodine

131 exposures to the thyroid according to the procedures

outlinedabove, and given in detail in the Appendix. suca

calculations have been made for 189 different readings at

variouslocations following 31 different nuclear test shots

condueted at the NevadaTest Site during the period 1952-

1958. ~The overall results are presented in Tables I-V. _

In each case, two estimates of the possiblethyroid dose have

been calculated, using the two different observations Cvind-

scale and Garner) described above. ‘The lower of the two”a

estimates yields thyroid dosages which range from 0.6 rad

to 555rads. The higher of the two estimates yields thyroid

dosageswhich range fron 4 rads to 2760 rads. accor ing to

the higher’ estimate, of‘the separate locations, 50 received -

sufficient fallout toresult in a possible dose of 100 rads

or more to the thyroid. In 1S cases even the lower estimate

yielded'a thyroid dose over 100 rads. It is evident from this

summary that the Nevada tests have produced instances of
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' Table J

. Some istimated Infint Thyroia Loses for 1953,

(Cperation Upshotexncthola). 999

- ne Mme of | 1-131 in Fresh Hilk Doseto Infant .
Hot Spot | Rate Reading T-153 Donesty «0/1 based on: | Thyroid - Rads »

| Location ! ar/nr H + hrsrs uuc/en® |Windscale Garner |‘|geale | Garner :
-- . wane a - 2 i ;

|stor ANNIE - 0520 PST ~ 17 MARCH 1953 ~ 26.2 Kt. ~ 300" - TOWER

! St. George, Utah 20 BS 504 ; 202,000 806,000, 25 | 166
eeee; . 4 - - - . : “+ - we - -

’ j ' {
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Fig. 2

Area in Uteh where radioactivity reasure=
montsa after borb tests indicated vrobable
high fodine 131 levels. (See tables)



 

 
 

 
 

 

 
  

New Kirmeey |  
 

oye ,
—~

rf

“ rrivane Ne xo
att car __f

aenaiied pwn”
—‘Re

WW Pech ville

Sunfa Clara ashington

St Ceo ge

Fic, 3

iashington County, Utah with rolrts at

which repeated }ieh rocioxetivity vessure-

ments indiento. rrobaile iden fotiie 12)
+eae* e on i z _ . +.

levels “er rog* of tne counts, vere tet €5
'

 



~20—

follout sufficiently intense to reeuit in nedieally sigmi-

ficant radiation exposure to childrens! thyroids in an

appreciable number of instances.

Some locations in tie Nevada recion nave reccived such

possible dosages on repeated occasions.

Currant, Nevada, for nstance, a town of about 75 people

located about 80 niles north of the test site, received

significant doses on March 7, 1955; May 5, 1955; May 28, 1957;

July 15, 1957; July 25, 1957; and august 18, 1957. Infant

thyroid doses would all be creater than 2.5 rads, and in 4.

¢ases out of the 5, could nave exceeded 25 rads. Another

example is Lockes, Nevada wnich reccived three significant

doses, all of which were 10 rads or more by the lower

estimate. By the higher estinate, the doses on two occasions

may have exceeded 100 rads.

Washington county, Utah is one of the most heavily popu~

lated of theareas to receive heavy fallout depositions. it

is an area in'which, on at least one occasion (May 19, 1953),

citizens in several communities were asked to stay indoors

for several hours after a test shot. Fallout on that date

blanketed the entire county. Infant thyroid doses due to

contaminated milk might have reached from 150 to 950 rads ..

in Hurricane, Utah, and it is very likely that the mininun

dose for infants in most of the county due to milk from

cows fed fresh pasturage was about 506 rads.

The largest town in Washington County, St. George,

@opulation 5,000) received possible maximum doses of
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Table V (Contts)

Hot Spot ' Grose Average I-131 I-13] in Fresh Milk fTece to Inrint

Locat : 2 lime of Density ‘Thyroid - kads; cation dfo/it™ Reading > c/l based on:
6 . c/cm ’ Wind= -

x 10 . ;
H+ dr windscale’ GarnerScale ‘ “arner

SEOT ANNIE - 1? MARCH'53 - 16,2 Kt, «= %Or - TOUER

__Knoxville,Tennessee 1,9  % 1565 6,200. 24,800» 8
7 Sa0T NaNCY = 24Maz CH 1953 = O44 kt, - KC ~ TCHED oe

:_Sait Lake City, Utah > 15.0 7 l2 2563 14,100 56 , 400 2 ie 7

Bly,Nevada 63 18 5,900 25,700?
RapidCity, 5. D. 2,04 36 16.6 6,700

Cd ~

SHOT DIXIE - 6 .PRIL 1953 = 10,9 KT. - 200' = TOVER

 

16,600

 

26,600 —

_ soston, Mass Pel 36 41.6 66,500214
SHOT, RADGER = 18 APRIL 1953 =.23 Kt, - KO! - TOWER

_ Port Arthur, Texas 1,5 36 12,2 4,900 19,600. 8 4 _

__SHOTSIMCN+ 25aAPRILI53 = 42,7 Kt. - 300" =TOR

_ Grand Junction, Colo2.936 =. 23,6 94500.37,8002B
|_RoowellyNe My 13,0 . x 10642,KOO 170,000 535
Albuquerque,NeMe244 oy FO 19 7,800 32,300 2 6

| Albany, HewYork 16.) 36. UBL S2ykCO 209,0007
__ SHOP HARRY19MAY 1953 -32.4 Kt,-3001-TORR
' Grand Junction, Colo. 11 12 25.9 10,70 s1,400 1 © 9

,. DeaMoines, Tow. 1.5 2 12,2 L,9019,FCO

Albuquerque, N, M, _ _7,8 _ ie a4 0OO 29,402& —..
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25-165 rads on Haréh 17, 1953; 120-735 rads on May 19, 1953;

7-42 rads on March 1, 1955; 4-24 rede on May 15, 2°55;

and 28-185 rads on August 31, 1957.

these doses are repress ntative of the whole of

Washington county,

The August 31, 1957 value was duc to shot "Smoky" of

Operation Plumbob. Fallout from this explosion resulted in

measurements indicating infant thyroid doses of 10-67 rads

over an 8000 square nile area outside the Test Site, of

which Washington county comprised 7500 square miles. Equally

high levels were reported as fur away as Rock Springs, Wyoming,

700 miles from the Test Site. |

Cases of relatively high thyroid doses in locations

distant from the Nevada Test Site appear to be fewer than

mear the Site, although this may be due in part to the fact

that monitoring outside the test area is even less extensive

than for the region within a 200 sile radius. One distant

case was that in Groy, New York on april 26, 1953. Contam-

‘ination of milk was not measured at thet time but Ralph Lapp

‘estimates that iodine 131 in milk might have reached 100,000

dure per liter, As a result, infants may have received doses

to the thyroid as high as 30 rads.

During 1952 and 1953, one to ten rad doses or more to

infont thyroids may have occurred in areas near Salt Lake City

on May 7, 1952 and again on i:-rch 24, 1953; at Boise, Idaho

and Great Falls, Montana on June 5, 1952; Boston, Massachusetts



on April 17, 1953; Grand furction, “clot ais, Roowell,

anc Aalbuyjuerque, New Mexiec (.. wel ao Troy anit albany,

New York) on April 26, 1°53, and Grand Junction arain on

Mt

Nay 19, 1953.

 

4) Were the theoretic-liv percrtibic doses actually

received ty childrens' thyr its 45 a result of
 

fallout from the Nevaca Ter! Site e
w

 

It has already been pointed ou. that the above estimates

are theoretical, in that they show what thyroid radiation

dosages might result, providing that the iodine 131 in the

deposited fallout actually entered the f.0] chain and was

ingested >, children locally from localliy-produced milk.

What is the likelihood thut such doses cid actually

occur? wo conditions muct have been cet: that there were

milk cows erazing in the contaminated pastures, and that

children drank the milk. Monitoring reports have rarely

‘supplied information of any detail on these questions

(no detailed information is available for the tests held

‘in 1952, 1955 and 1958; for 1953 testing, one survey to

check for grazing animals in areas of hilsgh fallout was

reported; and for 1957 testing, and egain for 1961 and 1%2,

milk monitoring data of limited value are available). Census

reports, however, indicate that there were 4458 milk cows

on the farms and ranches in Lincoln, ye, Clark, Zlko and

White Pine countics, in Nevada (the arcas closest to the

 SEETOLEBia! FE ATISO see



wtiite Pine

Wachington

Iron

Clark
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Lincoln

Nye

White Pine

test site) in

in 1954, 3920

reported fewer than 500.

State

Utah

Nev.

te

LE eT 2 vADA Tht Our

hah OF U0.
LGA i's 1959

Farns wi Ports Milk Parcs le
Reporting Co.. Sorortin: Cows Reporting Cos

55€ Lees SOY [1s Bly LEK

324 yee 25g O ar 799

157 Le Me 198% By 2056

251 Wv"°5 el3 791 1éi 493

1c3 ys FE bit, 60 459

&7 3a) OG ALO) fh 518

1il Bot 86 642 83 554

SITE OF HERDS, 1959
Nusbor -2 Cows in Herd

1 aeg renee) 20-29 30-49 FO+

Number of Herds

148 136 1c ll il 5

$1 13 5 6 4 1

2? 50 1 3 ? 13

37 121 3 none none none

18 32 3 3 2 2

<9 33 1 none none 1

al 52 1 1 6 2

1950. These Sane counties had 3782 milk cows

in 1959. Only on. county, Nye, consistently

A sore detailed report for 1959

indicated that out of 451 farns reporting in these counties;

402 of these had cetween one and nine; and 49 had herds of

10 or more.

Washington county, Utah (.Kich h-s received repeated high

fallout, apnoted earlier) hai 1893 milk cows in 195°, 712? in 1954

and 1660 in 1959. Tr 1959 P19
~ad > /? farms reporting hal one to nine

milk cows and the remaining 10C had 10 or more.



mr. . An at Stee ae taané cne detapled cu: ~ , ’

. ’
tC ~ - “oo, + a* ef se ~ . “tv ee ~roint 95 miles uortness hes be ota ro vars ry

and seven herts of nile ca oo J oar St. le. yor or

ome of . tla - - PANS .may 19, 1957. amie Cit v1 . ute rol

tor... external doves frar 7 ¢- ela yohe

ay ? iya Ws. ' Wao eyeA cone bee oe s *+ 4 ae 4-of shot “Harry."} Ghia cance un 2 f..t wanation

pasture which may have caused

to 1000 rads.

Were there infants

this milk?

from year to year) indicatc abonv

able

POPULATION STATISTICS FOR SELECTED COULIIES

County State

Washington Otah

Iron "

Clark Nev.

Elko "

Lincoln "

Nya "

White Pine "

Washington Utah

Iron "

Clark Nev.

Elko "

Linceln "

Nye "

White Pine "

1960 census figures

Lafesan wh

ang e¢hildren in

(these

Tabie VII

1950

Ler cent residence

rural farm

9, 836 es

Total Pop.

9,6h2 10

48,289 24.2

11,654 17.6

3,837 10.6

" 3,101 16
9,424 a6

1960

10,271 S.e

10,795 2-9

127,016 1

22,011 13.7

2,452 6.0

8274 10,1
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Per cent under-

5 years old

data for

this age

group
not

available

for 1950

12.8

13

12.4

11.3

11.9

9.5

L2

Nien THE NEVADA TaST oITE

Live S3irtns

332

36

1,247

254

91

53

ese

230

274

3,554

292

56

64

208



years of ave, and 417% live tiethe 9: tear in the ecinties

of interest in Nevada. In wacnington goanty, Utah, there

were 628 children under 5 in i869, O70 live births in 1950

and 332 live births in 1950. This indicates that there were

approxincately 250 to 3CO children tf 6 to 18 months in the

county at any given time.

Individual children on any of « liri, nunber of ranches

could have received high thyroid radiation doses (such as,

for instance, the 21 to 137 rads possiblle at the Geyser Ranch

in Nevada on July 15, 1957). There are repeated cases in

which we know it is quite likely that a considerable number

were exposed. The entire Washingtcn county was blanketed

with fallout levels that could cause 5-100 rad or higher

doses on at least 7 different 2ccasions.

Not only was fresh wil: on farzs probably affected, but

also pasteurized milk, for much of the milk delivered in the

county is not mixed with milk from other areas, St. George

has one local dairy, the Whivteneacd Uairy, which collects milk

only in Washington County, in tne immediate vicinity of

St. George, and distributes it locally. The arden Meadowgold

Dairy collects ite milk in nearbdy Iron, Fiute and Beaver

counties, These dairies have been in business throughout

the period under consideration with the same collection and

. . 19
distribution cxuttern. 7”

Pasteurized milk from these dcairie: vould be expected

to have ictine levels lower Dy a fastor of .85 than the



fresh milk from the aret. lhis is dy “he Jecay in

rucioactivity taking tlsece in too depen me it takes

te collect, process and distribute or wilk,

(Other dairies active in Jasringten - aunty are the

ancerson Dairy, wnich shipe milk out ic Las Vegas, vhere it

is presumably pooled with ner milk, «ind tne Highland Dairy,

which has come in more recently, distributing uilk from

northern Utah.)

The chain, therefore, from nuclear explosion through

Fallout, pasture, cow and milk to chilcren has been completed

in many of these areas and for a consiierable number of children.

What biological effect would be expected from these exposures?

\

ficance cf these levels5) The biolozical sisni

It is now well

a special hazard to

1. Milk is the
iodine 131 and
than adults.
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the Federal Radiation Cc, :1, ._ its Report No. 2 discusses

tue carcinogenic effect of ridiatis. in che onyeocias of childrec,

drawing upon the evidence of .icnificauntly nicher incidence of

carcinoma in children who hud been cexmorea to x-irradiation

in the neck region, than in control sroups not so exposed.

The czallest dose capable of iniucing cancer is not known,

but it is generally assumed that the frecucney of induced

cancer may be proportional to icre, down to very low levels

or exposure. On the assumption of no threshold, Beach and

Dolphin of the United Xingdom Atomic Enercy Authority estimate

that if one million infants were exposed to one rad of

thyroid radiation, 35 would be expected to develop thyroid

cencer..

The AEC's permissible external effective biological dose

of 3.9 r could result in an internal thyroid dose of 175 to

1200 rads, and actual exposures, as we have Shown, may have

ranged from well below to well above this dosage.

6) Underground tests

Significant radiation levels from continental testing

ave not been confined to surface and atmospheric shots..

Venting of subsurface shots nas been reported for at least

seven cases: March 23, 1955 (shot ESS, of Operation Teapot);

September 15, 1961; December 10, 19€1 (Froject Gnoze); March 5,.

1652; April 14, 1062; May 19, 1962; June 13, 1962 (the Des

Moines shot) and July 6, 1962 (the Sedan shot, 100 kiloton
4

shot 635 feet underground),1+©9+<¢1 Tre Des Moines shot resulted
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Zhe «:ome shot in New Mexico c:y have resulted in thyroie

doses im the range rrom 7 to 55 rads ir. the immediate vicinity

of Carlsbas.

7) Liscitetions of these estimites
 

when

amy objective appraisal of the sstimates mace here

must take into account their linitavions,

The main problem is a general lack of uceful data.

In most cases, detailed milk data wis not reported, and

it was, the information was not in useable forms
eeeea ee we ee eeee

Table VIII

Sone estimated infant thyroid doses
Data are from AEC report number FNE-123cF.
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- 1A . : > : 7In 1953, scene coserveatior. sf lsiny seards were made,

ant external doses received ber chem vores actimetest ort -ottusal

Guta on fresh milk give: go. fher the exposures sre mov

avallable. In 1957, durin: Operation bienbobt, allk was t2sted,

cut only for gross beta radiation and for strontium 90. The

gross beta values do not provide a basic, in this case, for

inferring iodine levels, and while calculations can be made

from strontium levelc, they do not carry the same certainty

as actual iodine figures.

Getailed cilk monitoring figures were not reported for

the 1958 test series, Operation Hardtack II. The two tests

for which such m¢ritoring was reported were Project Gnoze,

December 10, 1961, at Carlsbad, New Mexico and the Des Moines

skot, Jume 13, 1962. dowever, all] iodine measurenents for

Gnore were nade in milk collected either before the test,

or at least one month after the test, when any high levels

that might have occurred had already dissipateas<*

For the Des Moines test milk was again monitored either

too early (June 13, the day of the test) or too late.

Concentrations of 600 and 500 micromicrocuries per liter

were found at two locations on June 20 and 21, but the

actual peaks at those locations would have come about

yJune 15-17, two to four days after the explosion.'

More adejuate data either have not ocen taken, or have

not been made available to the public. (A report by the



AZC, "“Cafety ar the Pevaida fest .2'¢, 20 2 aloeert > "ALL of

the essential aia trom thes: > 2 7Cran. Lrotrarns nave been

reported in the chen Llivcrature. Ay

ror areas dist... from tie fale Pelt “lte, Pore arte

no milk date for the period before 1927, and data taken after.

that time have ucusily represented an sarea-vide, montaly

average, SO That Cetailed variations vie chsccured.

the linits:-ion on the faliout tenitorineg program is clear

from its budzet AS Stated in tro 1¢. > UJsilout nearingc,

hase I, offeite monitoring costs run avsut 22/4 million

per year.

At the 1057 hearings on fallout, the sakC stated, officially,

These two isotopes - ratio strone.iun and ra:ioiodine -
constitute the principle inc: orn. Panards fron 1e
racioactives preduced by the cer ration of etonic
weapons, toth flesion ani thermo. ivheat. The Jr mic
Lrergy ‘Commission ras been engage: for three yea
in a broad atuly of the radicactiyve Porras of these
isotopes and confucts yeareroun?l won.uaPping of
vnese reedoncr wet ies tnomony loo. toms. Any accu-
mulation of the.c miteriils can ve tetected with
creat cen sitdvicy so thet in lo warna. _f cotential
racard csvuld be given Long co: fore ony “Retual danger
oceurréea from test detorncticns. Che amounts or
radiostrontiunm and racioicdinoe vnich nave fiilen
outside the areas near tne test sites a2 a resuit of
all atomic tests uy To now are insi,nificant corvared
to concentrations that would be considered Aacardous
to health.

and

‘

The hazard nas been succe ssfully confined ta the
controlled arr: cf the “s7" cite,

In the iicht of ‘he present analysis, these ctatenents

are an incorrect es*inats of the hazard to the local popu-

lation from fellout in the sevaita Test site region.
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