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APCMIC Beet ul “6c.iat ION
WASHINGTON 25, D,e

July 12 1956

Dear Governor Stassen:

In accordance with your request made in the meeting of +
the President's Special Committee on Disarmament Problems cn
June 15, 1956 and confirmed in your memorandum of June 19 to
Mr. Foster, the Atomic Energy Commission has undertaken an
analysis of the following reports: a

1. The BiologicalEffects of Atomic Radiation, a study
by the National Academy of Sciences.

2. The United Kingdom Medical Research Council report,
The Hazards to Man of Nuclear and Allied Radiations.

3. An account of the Norwegian matter.

4, Dr, H. J. Muller's article, Race Poisoning by
Radiation.

Prinary attention is devoted to the two basic documents-- “ne
reports of the National Academy of Sciences and the United
Kingdom Medical Research Council, These are competent, well
written revorts and we trust that an. increased public under-
standing of the effects of atomic radiation will result frcm
their publication. We note, however, that there were no major
data presented in either the National Academy of Sciences report
cr the United Kingdom Medical Research Council report not
alreedy known to the Atomic Energy Commission, and previously
reported in open literature.

Except for some difference in the Strontium-90 data, the
data, conclusions and recommendations of both reports were in
good agreement considering the complexity of the problems and
the independence of the two studies. The reports peconzented
an additional restriction as to the toval radiation exposure
to be permitted over a number of years It is not anticipetcd
that the reports will create any major " change in our pesitic
regarding our weapons testing positior or the Atcms-for-Fesce
program.

 

   

Both the NAS and the UK reports consider the genetics
sPecct of radiation as being Paranount. It 1s with this factor
rinecivally in mind thet upper lirite co whole podily e::rsil0.l
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over a long deriod of time were recomrenced. Based ‘on these
rencrmenAn’ car and these *- Ba FR Tater che .

of, Moddatien it . ; 2 ey ee ee ee Lo
wie vor GP Li.it of yearly exposure for atv..ic energy WOLHEMS«
However, the average exposure to atomic cnersy workers during —

pest coperaticns has been so far below the maximum permiccible
level that the placing of a yearly upper limit would not be
expected to impose any major restriction,

The NAS report recommended an upper limit of 50 roentgens
for individual exposure up to age 30, and 10r during the like
period for the general populace. Except in the case of the
March 1, 1954 incident involving intensive fallout in the +
Marshall Island area, no individual outside the testing areas
has been exposed to even the 10r maximum recommended for the
populace as a result of fallout from the U.S. nuclear testing .
program. The NAS report estimates that if the nuclear weapons
tests were continued at the present rate the average exposure
for the general population of the United States over a 30-year
period would be about one-tenth of a roentgen. In summary, the
report was reassuring as regards nuclear sieapons testing; it
did not attempt to face up to the problems of an atomic war;
and, finally, it was preoccupied with the potential hazards
inherent in a developing era of large scale atomic power.

As to the Strontium-90 accumulating in the biosphere, the
AEC will continue its extensive program of maintaining col-
lections stations throughout the world and of analyses of the
samples. This close and continuing checking system will provide
ample warning of any significant upward trends in the Strontium-
990 content of the biospnere before hazardous levels would be
approached. It is indicated in the NAS report that the highest
levels observed throughout the world are ebout 1/100 of the
Academy's most conservative estimate of permissible concentration
for the population as a whole. Furthermore, our knowledge of
present pollution from radiostrontium is more exact and more
extensive than that with respect to any other atmospheric
pollution.

The attached summaries of Professor Muller's articleand
of the Norwegian matter are self-explanatory.

Sincerely yours,

/s/

Lewis L. Strauss
Chairmée 1

Enclcsures: .
1,2 end 4 (Unclassified)
3 (Secret -)

id E. Stessen
ant to the President

 



 

 

The Biological Effects of Atonle Yadtation
Based on (i) “A Report to the Pui ‘ic, and

(2) “Summary Heporte™

 

To understand and best evaluate the implications of this

report it is important to bear in mind the background of the

individual scientists who made the study and their relationship

to the National Academy of Sctences-National Research Council

and to the Government.

The NAS-NRC is not a Government organization. True, it was

established by President Lincoln in order to have a distinguished

body of scientists with whom the Government could consult at the

time of the Civil War. On the other hand, it is a self-perpetua-

ting body of free American scientists who control the membership

of the Academy without any Governmental appointments. While

various Federal agencies may appoint representatives to the

various divisions of the National Research Council (the operating

body of the NAS), they serve to bring problems to the Council for

advice, and not to control the actions or the opinions of Council.

in the case of this study, the President of the NAS, Dr.

Detlev W. Bronk, calied together some 100 American scientists to

carry out the study as individual citizens. While some of the

setentists were Government employees 2-4 top advisers to Govern-

ment on scientific matters, they were rot acting in these

capacities in their participation in the study.

0.2 ctudy was undertaken largely is 4 result of the ccuoern

felt thrrusnout the country following ‘ce March 1, 1954 therce-

tlean 2u extiostion at El if, cs a esvlt of whieh 2 notlen



of viarshall .slanders and Japznese fis isrimen were irre dicted Sy

“* Ts Spom tne 4707. ee) OS By 2%

sclentific bocies in the U. Ss. passed resolutions reqvesting

that a study be made of the possible effects on the human race

of continued nuclear _Wweapons testing.

In April, 19555 the Rockefeller Foun?lation provided the

NLS with funds for undertaking a very broad study of the effects

of atomic radiation. The subject reports are the final fruits

of this study, which will be a continuing ones —

Whereas the AEC has always been zware of the possible

hazards from fallout from surface bursts of atomic weapons (see

"Effects of Atomic Weapons," 1952), it had been even more aware

of possible hazards to nearby livestock and the public generally

from serious accidents which could conceivably occur to large

production reactors such as those at the Hanford Works, The

Bikini fallout incident made it abundantly clear that fallout

Was important from the standpoint of continued weapons testing

and as a factor in civil defense planning, The problems of

radiation effects has been under continuing review by the AEC énd

by the joint U.S., U.K. and Canada Tripartite meetings. In

addition, the AEC has contributed a major portion of the basic

scientific data for the deliberations of the National Committee

for Radiation Protection and the International Commission for

Radiation Frotection.

A few words are in order on the gineral approach of the

PAL
MAS study committees. They did not include an evaluation of the

a, 3 ~
erfcet. :2 an atomic war, £8 Dr, Brom st-tcd in the ovesa

confewence of June 12, 1956, he could rot define an atonioe ver

“at ’.
2.eso he ocitcd the committees to lint tho aseliv °O

£ +,2s to peecet

wat . oe ef L a ~ aera “ dewOSLe co. eoy e@ctivittes ineluuin3z vee: as tf ml ia ams .u
a



In the Foreword to the Sumzary Seport, Dr, Brork abated: The

use oF atomi ocnergy is perhors cre oF the Poy omeige coe ST

Gee n.pethbs of tne past 50 yelra in wale. careful consleciacion

of the relationship of a new technolcsy to the needs and welfare

of human beincs has kept pace with ite de 2lopnent. Almost fren

the very beginning of the day of the Manh:ttan Project careful

attention has been given to the biologica? and medical aspects

of the subject, By contrast, the automobile revolutionized out

pattern of living and working, but we are only now beginning to

appreciate the problems of safety, urban congestion, nervous .

tension and atmospheric pollution which have accompanied its

development. In the same way, the development of the aircraft

industry outran our knowledge of how to meet the environmental

needs of the human beings it intended to transport through the

skies,"

The sclentists, save for the geneticists, were all persons

who had actively participated in the pest in the efforts to

reduce industrial toxicological hazards, air pollution, stream

and harbor pollution, and soil and crop pollution, and destruction

which has occurred with developing industries largelyuncontrolled

until serious damage had already taken place. They are determined

that with a much greater body of knowledge to draw on concerning

radiation effects, similar situations will not arise @s a result

of the rapidly growing atomic energy industry with its even

greater potential dangers.

Consequently, once they had assuved themselves on tio

points, namely; weapons testing eb the present rate and with

Poezuards Was not a@ present 1..ace,y end the scaretypreriyt if

precautions of our present atomic ensrs:: orerations were indeed

effeotive, thay *ecame preoccupied wit polnting cut the sroa>biccs

IN oy
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Samet
ini.crent in i greatly expanced atomic energy industry, There

- oaconstantiy roesurs throuch th: cevoph fae ‘cer that ac? tr

veuey bue fc. the future let us te very c.reful incecd.

In sumciry, the report wes totaliy -eassuring as regards

nuclear Weapons testing, 1t did not atter t to face up to the

problems of an atomic war, and finally it was preoccupied with

the potential hazards inherent in a developing era of larse

scale atomic pover,

Summary Report of the Committee on Genetic Effects

This Comnittee consisted of geneticists, one authority on

radiation pathology, one authority on radiological physics and

radiation hazard control, and a mathematician, Dr. Warren Weaver -

of the Rockefeller Foundation, who chaired the group.

_ They considered the genetie effects against the background

of present knowledge concerning radiation as a cause of mutations

in microorganisms, plants, insects, and mice, bearing in mind the

tendency of modern civilization to conserve all human life whether

‘perfect or imperfect. Theycall attention to the perhaps creater

importance of mutations which are relatively inapparent such as

defects in resistance to disease processes, decreased fertility

and curtailed life span, and impaired physical and mental vigor,

The more dramatic mutations, monsters, still births, and early

developmental defects leading to abortion and miscarriage ére

not apt to be passed on to another gereration, The apparently

relatively negative results. of the gei.ctics survey of the

survivors! first generation at Hiroshira and Nagesaki serve to

Gipraguise the validity of this point .: view, This study

Gencrstrated that with the methods used ard the radiation dcseces

received, the heavily irradiated curvivince population was nat

waltacleuviy large for ip ty te pi.sinse fo deronstrace 2

L - ~ nen ~~
- oO - ae Sl Te

willie

7 z
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statisticall:: significant difference i1 the number of mutations

: - + .
BS 0. sflaul -w.

springs of nox-ipradiated control parents, It did not prove in _

any sense of the word that there was no geretic effect.

Following a general discussion of the mechanisms of senetic .

change especially as produced by radiation, both natural énd

artificial, the comnittee made certain recommendations. in doing

so they used natural background radiation exposure (1.€.5 radia-

tion from cosmic rays, igneous rocks, radium and radfopotessium

in our bodies, etc.,) and the so-called spontaneous mutation -

rate as base lines, In addition theywere unanimous that no

increase in the spontaneous mutations rate was desirable and that

all radiation exposure tothe germcells at whatever rate of

exposure did indeed increase the mutation rate in proportion to

the total exposure received at the time of conception, Consequently ‘

they stated that all radiation exposure to the gonads was

detrimental and consequently radiation exposure should be kept

at the minimum consistent with the over-all needs ofa society.

They then observed that half of the American children were

born of parents approximately 30 years of age or less, They

noted that by the age of 30 the average American would receive

germ cell exposures as follows:

1. Background or natural radioactivity 43x

2, Medical x-rays 3.7

3, Fallout from waapons testin, if continued
at vate for the past 5 years O,ir (0,02

to 0,5r)
They then estimated that the exposure necessary to deuble

tne piviticne rate in hunans lay betwee: 5€ and 150r, more likely

20r to €tr, pet also that different pent loti were euite different

“Lasitivicy fo rediation, Tak g visee observations ints

Po Gbe pom cert bss as a winks)
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receive no more than 10r man-made exr:sure to rediation te the

cerm cells prior So 2.2 i. 02 0. 2 1 19 CY leas ce.

would result, They, therefore, recom:anced that no ong should

receive a total accumulated dose to th2 12production cells of

more than 50r prior to the age of thivty without clear cut

medical reasons and that in any event the average exposure

of populations as a whole should not exceed 10r by the age of,

thirty, They point out that at present about 1/3 this figure is

already being used up by medical x-ray exposures many of which

could with proper precautions be greatly reduced,

As to occupational exposures the Committee considered this

to be a limited group - no estimates were made as to its actual

or potential size,

As finalized in the report the recommendations are:

1, There should be a national system of keeping radiation
exposures on all persons as is now practiced at AEC
establishments.

2, Medical exposures to the germ cells should be reduced,

3, No more than 10r by age thirty for the population as
a whole,

4, The subject should be reviewed periodically with a
view to possible further reduction in exposure,

5. No body, hovlever, employed, should receiverpre than
50r of exposure prior to the age of 30,

6, For special activities intctrent in which ere a
greater liability to overexposur2 irdividueals tho for one
reason or other are unlikely tc .rocreate should be
selected,

p tam che field cf Beret?7. The state of Imoiledse ir stiez
ea@se in tne field of physics,been outrun by cur Imcul

227. cells as cr 3
3 _onerelly a

\
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The Committse on Fatholezicsfferts cf temicRadiattm

This Committee was ccmposed of sc. ientists well versed in

radiation pathology and chaired by Dr, Shields Warren, Dixgctor

vuof the Cancer Research Institute of tl.s Ncw England Deaccness

Hospital, Boston, Massachusetts, and wes for five years~-1948 to

1952--Director of the Division of Blology and Medicine of the

Atomic Energy Commission, | °

This group and subcommittees on blood, lung, delayed

effects, and toxicity of ingested radioactive materials reviewed

the present state of knowledge and found that our knowledge of

immediate effects was much greater than for delayed effects,

They observed a five year lessened life span for American

radiologists, estimated to have received from a few roentgens to

1000r of exposure as compared with physicians not using

radiation--and agreed that until we had more precise knowledge

of the cumulative effects of repeated small exposure of the wnole

body to radiation the rule of thumb recommended by the Genetics

Committee could equally well epply to medical effects, That is,

no one should receive more than 50r total accumulated dese to the

reproductive cells by age 30 - and no more than 50r for each

decade thereafter, This, they felt, would assure that any life

expectancy curtatiment would be exceedlagly minor, and the

 

likelinoad ‘of induced leuzemia minimal Tney noted thet es rar

as effects on the blacd-forming cezant the intestinal tyvact; ¢tc.,

are concerned, nene of these erfecits hive been detected zicn5 thoce

» have adnerad te present re: éc.e levels,

fs for the hazards from 3 and redicastive iels,

the. cenfirmed the validity of existin Nacional Cccri “2

Vlin Do. .cien aid Intevnett re ister ss oo
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fission products in fallout, nemely S -ontium-90,they eteted

"there scens to be me roc ci 7 Ut dl ce oa Rte 3

human strontium burden of 1/10 of the per.issible yielding co

rep in a lifetime,..,. Visible changes in the skeleton heve

been reported only after hundreds of icp «ere accumulated end

tumors only after 1500 or more," The permissible level referred

to ia that recommended by the NCRP for industrial workers, The

Committee noted that although "some children have accumulated

a measurable amount of radioactive strontium in their bodies,

the amount is quite small--a thousandth of what is considered

a permissible dose, The Committee corclused, "then, that

Strontium-90 is not a current threat, but if there were any

substantial increase in the rate of contamination in the

atmosphere, i6 could become one,"

Committee on Meteorological Aspects of Atomic Radiation
Chairman - Harry Wexler ~- U, S, Weather Sureau

In this part of the report there is the fullest discussion

of fallout from nuclear weapons, They distinguish between

kiloton bursts when the cloud does not penetrate to the strato-~

sphere and megaton bursts where the cloud does, They estimate

that with surface bursts, i.e,, where tne fireball touches the

ground 70-80% of the residual radioactivity falls out nearby,

1.@.e, with small weapons a few miles, «with larger ones up to

309 miles or more, They emphasizs th. 2ase of predicting suis

n
"deter the fac: and the problem cb

y"ncoarby" fallout pattern 4

predicting its precise pattern prior t2 detonation,

They speak of intermeltiecs Teil. 3, 2.e., maverini c.

encll particle size released weicw t stvitescheres era oe.

. ofournton Telle ovt within theese wots ’n the 1 2 <2



associated with rainfall and wini pe ers alonga broad

in the came general ta' ule - / £ -2 crizin

Wana”
Wake

they refer to delayed fallout of material which has puined cntcry

into the stratosphere, It is slow with en average stcraze time

LECin the stratosphere of 10 years, plus or minus five years,

believes the latter figure - five years - is the more likely,

This delayed fallout tends to distribute itself more or less

uniformly over the surface of the earth over the years.

They state that "at present, the amount of Sr 90 in the

stratosphere from nuclear weapons tests is far too small to

approach meximum permissible concentraticn even if it were all

deposited now," They urged a continuing program to check on

the amount of radioactivity in the stratosphere as necessary so

that if there were to be a greatly inereased rate of thermo-

nuclear weapons testing activities we would know at the earliest

moment when 1t was time to slow dcwn in terms of potential

hazard from Sr 90 to man,

There is also a discussion of the radioactivity from

fallout of the intermediate and delayed variety, They point

out that it is usually too feeble to measure with a hand monitor

- that air sampling does not give preciseresults as the amount

of the passing air does not bear a direct relationship to what

falls on the ground, The best measurs of the actual feli Oue

available te date are laboretory anal 3is of fallout cn gusmsd

rezer, in collecting pots, end ectsal sanelysis of the soil

There is a discussion of etrmosp..aric radiocenteninacic

6 2bcult of uncentrolled pellarta ef : .¢:leles cuch as veliic-

kiypten end redioiodine frem pover re tors and procersing >

Troy peins out that continucd ccntrol owes welsaca ch fir:

~ . Sones = = -* L a aewe-tScees 5 row Cone is esseanticl. . ro ocl "Ss

4



"cooling" time for short-lived 1adi02 ive materials’ to de cay

evey, by off-tas cletrinse. 2.0) oe ced os relcarc

with due regard to metecrological concuiticns at the tine,

This is a section on possible uczs cf radioactive matcrials

in the study of the science of meteorology. Natural radon gas

in the air can be helpful in understanding verticle movements of

air from the land, Weapons tests have taught much with respect

to lateral spread of air masses at various altitudes - how vain

scavenges the atmosphere of particles - the rate of transport

from the stratosphere to the troposphere and the removal time

for water from the atmosphere, Experiments could be conducted

using introduced radioactive materials under controlled conditions

to study air flow and diffusion rates, hydrometeorology, L.G@ey

condensation, precipitation and evaporation, and to study

electricity of the atmosphere especially the possible relationship .

of electrical fields to the weather,

As to effects of nuclear weapons testing on the weather

the committee stated:

1, Nuclear Weapon debris was not effective as a seeder
for rain,

2. The amount of ionization produced is insignificant
in meteorological terms,

3, There has been no measurable decrease in the amount
of direct sunlight reaching the earth Whereas volcanoes
have been knovwm to decrease it by as much as 10-20% fcr
appreciable periods of time,

Le H
4, The apparent recent increa. in severe storms 1

probably the result of "irnreved .2thods of reporting

Co tenctpauny indeC SPat _ moveiie,
Effects ofAtc-ic radiation.
F a7 ue =
   

 

Conmittee on th
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Talis group viewed the rant rocers



repugnance, They point cut thas 719 :S the earth's

ocean and that eventintt 0.2 to: 23: into the - my

They note that the cca as compa:ed cto the land is rolevlvely

nonradioactive, Natural radioactivity of the seas is 1/100 thas

of igneous rocks, As a result of wee,ons tests they report the

following: two days after Operation Castle was over in the spring

of 1954 there was a million-fold increase in radioactivity on phe

surface waters near Bikini; that after four months 1500 miles

away it was three times the-normal amount and that at 13 mnnths

the area of surface water contamination had sprcad cver a million

square miles, and that at a distance of 3500 miles from Bikini

the “artificial” radioactivity was 1/5 the natural.

They concluded that to date there has probably been no

damage to life in the sea except that at the test site proper,

Tney call attention to concentration of radioactivity by plant

forms in the sea and warn repeatedly against indiscriminate

dumping of radioactive wastes into the sea, They discuss the

“ e\ushing time" of the Black Sea 2500 years as compared with

perhaps 100 or 200 years for the shalf-deeps of the Atlantic and

Caribbean, They stress they need to know much more about the

ocean depths and their movements, (The International Geophysical

Year has a very large~scale study of thedepths planned for

1957-58), This committee would apparently permit “controlied"

sea Gispogal especially of short-livec racioactive materials,

They recormend that "Industrial agence. .s formulate conventicus fer

the safe dispcsal of atomic wastes at :2a, besed on existing

bre slodce," This would czem te

wee eed welLr 13 @1. process univer. Booher,
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They further recommend collebor:’ive studies of tie

-: . Meee teeeee sts mocap ars } 1 .ecenig and their orvanicmo iy7d vrei me AL Sart hee

urge a greater effort, Finally, they convend that in ten or

tventy years certain radiotracer experime:.ts will not be possible

because of widespread low level conta.inarion of the seas, This

may well be true,

Committee on the Effects of Atomic Radiation on Acriculture end
Food Supplies ~ Chairman, Frof, A. G. Norman,

' University of Michigan, Ann Arbor, Kichican

This group first discussed the application of atomic energy

techniques to the egricultural setences, They feel great advances

will be forthcoming, but perhaps not es soon as some claim, They

note the value of radioactive tracer studies in improving our

knowledge of how most economically to apply fertilizers, and to

improve plant nutrition, They note the great potential value of

ionizing radiation to induce mutations in gpeeding up crop

improvement programs, They point up to the invaluable contribution

tracer studies can make to our understanding of animal nutrition,

Tney touched on the problem of radioisotopes as possible contami-

nants in food products and point out that present law classes

redioisotopes of any sort or in any amount as poisons, They

urge a more realistic approach to this inesmuch as no food pro-

duct is or ever has been literally free of radioactivity.

There is a general discussion of possible effects of Pellour

and the like on the ecology of the cou try, The committee

recommends that it may well be in the public interest to ex, und

the present progrems to a continuous s° dy of the chanze2s +:

level of background radiation and the : svemernts of radicactivity

in the system. (This is in essence an zctivity that the .=2 his

alverdy undariay and is expanding veiy ..uch aeleng the linus

ecrmended,)

S\ ’
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Pinal? y, there is a statement concerning use of radi

Por fead pre-essing, They note that relatively Jew curees

Vila Gestroy parasites in meat and inhibi. sprouting in

potatoes and onions, They also note that for sterilizatio

extremely large doses are required (millicns of roentgens)

They felt this area of development was moving as rapidly a

warranted and that the interest of the consumer will be ad

tely protected. They expect at a laterdate to review the

evidence for wholesomeness and acceptability of irradiated

Committee on Disposal and Dispersal of Radioactive Wastes
Chairman,Abel Wolman, Jonns Hopkins University

This group considered the magnitude of the problem n

it is today but as it will become with full scale producti

power by nuclear reactors, They note that to date essenti:

none of these wastes has been returned to the environment,

is being stored in tanks, They point out the importance

developing more economic methods of handling these wastes

total development of atomic power, They have no quarrel wi

present practices but are concerned at the future magnitude

the problem. They estimate that by 1980 there will be 12 >

gellions of wastes to deal with, These must, they say, be «

tained in some form or other. AEC has a large program to ¢

with this problem on two fronts -- one, to produce perhaps

sintering a non-leachable stable mess end, two, to remove ft

seperation the worst offenders, sr?? end Cesium 137,

They note present practices with regard to radioisot

Suetion, transportation and utilize lon ere sound, but ¢at re Qo

review from time to time es their very rapidly expanding ac



ee|

Say

. mo, . ae, 7
The discussion of reactor accidc.ts as a hazard is quite

"general. They urge coitira.d rigqiicl: iat 2? contedrm::

reactor itself for all but small research reactors as practiced

today in this country. They urge constant vigilance and conclude

that the extreme hagard -- total vaporization of a reactor -- 1s

. unlikely, . -

In other words, this entire study adds up to reassurance

for the present, and repeated urgings to keep vigilant lest

this new technology needlessly get out of hand, - L

- 16 ~ Fnelesue
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A Report to the British Medicel Research Council

The British Medical Research Council is a governmental

- body and was directed by the Prime Minister on 29 March 1955 ;

to abpoint a committee under the Ghairnanship of Sir Harold

Himsworthto review the existing scientific evidence on the

medical aspects of nuclear and allied radiation. ;

This report consists of eight chapters. The first four NN

chapters deal with basic understandings of radiation and its

piological effects, the fifth chapter with existing and fore-

seeable exposures due both to peacetime uses of atomic energy

as wellas to nuclear detonations in testing and in warfare,

the sixth part with recommendations of permissible exposure

and ‘the seventh and eight parts with summaries and conclusions.

Chapter I is an introduction to the report.

Chapter II discusses in simple terms the nature of

radiation an@ its action on living cells. It deals with well

known units, methods of measurement and biological effects.

Chapter III discusses the effects of radiation on the

health of the individual. It includes discussions of the early

effects upon the Japanese at Hiroshirz and Nagasaki and the.

later development of an increased incidence of leukemia among

the survivors. The British state they have demonstrated en

f
tinereased incidence of leuienta in pz :tents with arthritis <r

the spine treated with x-rays. They cite also American

statistics on the increased evidence f leukemia in radiolclists.

They conclude that radiations can iné.ice leukemia but do net
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quantitate the exposure necessary for such an effect short of
4

Meo. a No caselci,sae tyne tA oonharco sinale ccoase as a0 bli. lada o. 7 3a
e

There follows a discussion of radiation as an inducer of _

cancer and a conjecture that 1000r exposure to radon gas end

its daughter produces induced Lung eancer in the Schneeberg and

Joachimsthal mines, Paradoxically, they go on to say that there

is no evidence that external x- or gamma rays can cause lung

tumors in nan, ; of co _

There is a discussion of rediation as the cause of bone

tumors drawn principally from the reports of cancer of bones in

radium dial workersand individuals given radium therapeutically,

Most of this is American data, They feel there is not much of a

factor of safety in the present maximum permissible concentra-

tion for radium, They indicate the risk of development of bone

cancer from x-ray or gamma exposure in industry is insignificant,

there is brief mention of skin cancer as induced by radiation,

and thyroid gland cancer, Again the likelihood of this sort of

thing from industrial exposure under modern controlled conditions

is insignificant except, of course, in the event of accidental

overexposure, .

Radiation cataracts are mentioned as a hazard subject to

ready control, .

This report seems to understate effects of radiation on

life span which has been so clearly preved in experiments with

animals at, to be sure, radiation dosee someuchat above permissible

levels, The National Academy of Sciences report empnesizes this

effect and cites the reduced life expe: ancy of American viclc-

logists,

Both reports mention effects ef r dieticn on developins

fetuses, and the temporary sterility in males exposed to = fey
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hundred roentgens at a single exposur>, The Britishreport is

totelly vecsouring on the J.Jlste 2 320) ational exposures

on fertility, ;

Chapter IV is a very lengthly genetics effects discussion

with many figures, tables and caléulations and a erltique of the

Atomie Bomb Casualty Commission genetics study in Japan, This is

a highly technical discussion end ‘comes: out with the same — «

conclusions as does the National Roademy of Selences, namely that

a dose of radiation which would double the mutation rate of a

relatively small group of prospective parents would preduce no

“noticeable effects, "For levels of radiation up to the doubling -

dose, and even some way beyond, the genetics effects of radiation

are only appreciable when reckoned over the population as a wnole

and need cause no alarm to the individual on his own account,"

Chapter V discusses natural radioactivity ~ radiation from

appurtenances of civilization and occupational exposure to

radiation, The report concludes that diagnostic medical X-rays

produce exposures to the germ cells of the order of 22% that of

beckground and constitute the most important source of man made

irradiation, It is estimated that the United Kingdom Atomic

- Energy Authority's employees receive an averege dose of O.4r

per year.

The estimated external radiation exposure to people in

Great Britain from fallout from all pect nuclear tests has been

quite minimal, "___-tneluding all ordinary atomic bombs exploded

before December 1955, and calculating all the radioactivity which

they have concributed end will ccentrit te over the next 50 VPE"3,

it 4s found that the total dose which ¢ man, continuously ovt of

doors, night end day, would receive is *,005r. To this Gese

f'rem crdinary atcmic bombs must te aiadei the dcse of thermnere< sas

- 19 - Enclcsure Tit
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weapons, For these latter the dose f.:om the radioactivity stiil

<wy

te te denesited ts mer2 Loci liin | ce be estimates tay che

accumulated dose from thermonuclear weapons is 0,002 to 0,003r

with another 0.027r still to come, Ail these doses ‘together add

up to about 0.,035r from weapons already explosed. This is a

maximum dose, The loss of radioactivity from weathering has not

been taken into account, nor has the protection afforded by o

buildings in and around which most people in this country spend

-a large part of their lives, It would be realistic to divide the

dose by three for Weathering and by seven for. protection afforded

as a result of time spent in houses, The average inhabitant of

this country may therefore receive in the next50 years between

0.001 and 0,002r from this fallout, or 0,02 to 0.04 percent of

the radiation that he will receive during the same period from

natural surroundings," , ee

The report has this to say about the effects of acontinuing

program of testing: “----if the firing of both types of bomb

were to continue indefinitely at the same rate as over the past:

few years, there vould be a buildup of activity gradually reaching

@ plateau in about a hundred years time which, on the Same basis.

‘of calculation, would give the average individual a dose over a

period of 30 years of 0,026r or about 0.9 per cent of what he

would receive in the same’ period from natural sources."

An important radioactive componert of fallout material is

Strontiun-90, “This isotope may be depcsited in the bone and

wnen present in sufficient quantities can cause bone cancer, The

United Kingdom Medical Research Ceunci? veport estimates tinau to

Gate about 0.012 curies of Strontive-90 per square mile has fallen

and that future deposits frem past test may produce a maxinun

of 0,045 curies of Strentiun-90 ner aou.re mile by 1955, Tlsiz
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_ states "It appears, then, that strontiim 30 is not a’current

av semethecat, tos Lf there weve ovo cubltur el inersece in the vir:

of contamination of the atmosphere, it could become one." _~

The conclusions are to all intents and purposes identical

to those of the National Academy off Sciences report,

1, Adequate justificationshould be required for the
employment of any source of tonizing radiation on however
small a scale, This is not explicitly stated in the
National Academy of Sciences report but is inherent in i#,

2,Dose lévels to the individual - 0,3r per week ~ 200p
in a lifetime for occupational exposures and no more than
50r the first 30 years of life. : oo.

3.No more than twice natural background from man made
sources for the ‘population as a whole, ee oS

4, The present and foreseeable hazards from external ;
radiation due to fallout at present rate of testing 118
insignificant, As to internal hazards from strontium -
at its present level no detectatle increase in the ,
incidence of ill-effects is to be expected, "Nevertheless, °
recognizing all the inadequacy of our present kncwledze,
we cannot ignore the possibility, that if the rate of *
firing increases and particulerly if greater numbers of ct
thermonuclear weapons are used, we could within the life-
time of some now living, be approaching levels at which
All-effects might be produced in a small number of the
population," This is a rather roundabout way of saying,
‘let's be careful,"

o
e

5, a, All sources of radiation should be under close
inspection, A personal record not only of doses of
radiation received during occupation but also of
exposure from all other sources such as medical
diagnostic radiology should be kept for e11 persens
yhose occupation exposes them to additional sources
of radiation, The National Academy of Sciences report
would seem to include the whole population in its
similar recommendations,

*

b. Present practices in metical diagnostic radiology
should be reviewed with the cject of clarifying the
indications for different special types of exemination
now being carried out and defining more closely, toth
in relation to the patiant and to the operators, tne
conditions which should be obcerved in their perfcrmencs,
This S2yssin effect, “let's ishten up on unnececcery
exposures." . -

me-malignant ccn-
wod--again, a

e, The uses of redictherap: in
ami

cary exposures,
ditions should be critically "stem
Werning to tisnten up on unmne ‘5

\ ” A
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d, The
sources, such as mODSy machi: °s «sed for shee ft:
levtrncuz woUCNs rm Lloc.r ome Seleviecion stp. Le

JES .ple ®shouid be reduced as tap £5

6, They end with a plea for batter vital statistics,

 

small amounts of i.-sacdieation from miscellancous

No
compearabie recommendation appears in the National Acedemy
of Sciences report, ‘

1
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At the request of the Norwegian Foreign Ministry, Dr, John

Harley of the United States Atcmic En 2rey Commission, visited the

Norwegian Defense Research Establishment in Oslo, Norway, during

the spring of 1956 to investigate snow and rain samples that the

‘Norwegians believed contained unusually high amounts of radio- .

activity from fallout, Before leaving Norway, Dr, Harley left

copies of his evaluation of the radioactivity found in the

sampies. On returning to his laboratory at the New York Cperations

Office of the USAEC, Dr, Harley mace a more complete analysis

of the samples, He estimated that the Strontium-90 content (the

isotope of most concern) in the maximum sample was only one-tenth

of a permissible amount forthe general populace, or one one-

hundredth for industrial workers, even if water atthis level of

activity were consumed over a lifetime, Of course, much higher

concentrations could be permitted for shorter times,

_ On May 29, 1956, the Norwegian Foreign Ministry advised

its delegation at NATO that there was great similarity (egree-

ment) between the conclusions of Dr, Harley and the conclusions

of the Norvegians. They also forwarded to their NATO delegation

a brief summary of Dr. Harley's report, conclusions and recomn-

mendations, 7

.In view of the fact that there --2s some misunderstending

created by a statement of the Norvegien delegation at the KATO

Council, Dr, Harley prepared on June 4 a memorandun clarifying

the maximum permissible levels quoted in his criginal repost,

On June 8, 1956, the U, S, Depar-ment of State cabled the

American Enbassy. at Oslo to the effect th2t the material whitish
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Dr. Harley had obtained in Nerwey ind) tated that’ practically all

> &of the activity was about civ vonths °d, Burther, that the

radiostrontium content of the semples was estimated to be

approximately 1/100th of maximum permissible level for drinking

vater (U, S, Bureau of Standards Hand’: ook 52), In other words,

that water from the melted snow did not contain a harmful emount

of radioactivity and that the water supply in Oslo contained only

1/50th of that amount of radioactivity whithwas present in the

melted snow water, . :

Since direct Strontium--90 analysis inherently requires time,

due to the necessity for allowing the isotope to decay, it was

not until the latter part of June that more definitive data could

be obtained, It has now been found that the radiostrontium

content of the most active snow sample is 1/300th of the maximum

permissible level for industrial exposure and 1/30th of that

recommended for the population as a whole, ‘

On June 20, 1956, Dr, Charles Dunham, Director of the

Division of Biology and Medicine, Atomic Energy Commission, and "

Dr, John Harley arrived in Oslo to discuss the findings of the

AEC reportwiththe NorwegianDefenseEstablishment. .
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Dr, Dunham, in reviewing Dr, He ‘ley's analyses, stressed

the points thet (1) there cc mo iez: lat the present tire: .

(2) the fallout material was Russian .n origin because of the :

age of the material, *

Tne problem is considered one of puviic relations, since

the Government agencies involved were worried about possible

panic if the results were releasedwithout a full understanding
  

‘by the public, —

4

oe '
Finally, the Norwegian snow was not abnormally radioactive

 

as compared to rain in the United States or elsewhere in the .

Northern Hemisphere,
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by a
H, J. Muller

Professor Muller's remartis in regard to mutation changes

resulting from nuclear warfareare in conformity with generally

held views of geneticists, It is noted that Dre Muller is a

member of the National Academy of Sciences Study Committee on

Genetics and the report issued by the Committee was unanimous,

With regard to the peacetime use of nuclear energy; Pro~

fessor Muller presented estimates of life shortening basedon

two assumptions, i.e,, that an atomic”energyworker would receive

the maximum permissible exposure every week for aho year working

period and that the life shortening would be proportional to the

total radiation dosage received, As indicated in Professor

Muller's article and by figures released by the Atomic Energy

Commission, the exposures to atomic energy workers have been

considerably less than the maximum permissible amounts .

("relatively few workers receive more than a fifth of this amount")

The possible effect of life shortening was considered by

the Committee on Pathologie Effects of the National Academy of

Sciences study on the biological effects of radiation. The .

Committee made the following statements:

"The shortening of life correlctes roughly with dose of

radiation, bub has not yet been demonstrated at low doses,"

"As the permissible dose level which they (Genetics

Committee of the N,A,S,) have hypoth sized as desirable fez

large populations were to be applied there wouldbe no demcn-

sceredle somatic effect, althougn a * s0oretical minor shoreening

ef life span could not be ruled out."
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We arc in complete agrecemedt with Professor Muller's

von wete . L ope mo. a, es . . yan tievoumitis that atemiec enerzy “ro oretdcn mb oo a carrvi:4

such rigorous safeguards that those working on the projects

will feel no fear for themselves or their descendants,"

In this connection, the AEC may con.ider placing an upper

limit of yearly exposure for atomic energy workers, The average

exposure to atomic energy workers during past operations, how-

ever, has been so far below the maximum permissible level that.

the placing of a yearly upper limit would not be expected to

impose any major restrictions,
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VHE Viliso OCUSL

Washington

_ dune 19, 1956

Memorandum to Admiral Paul Foster

Subject: AEC Analysis of Recent Radiation Reports

With reference to my request to you at the President's
Special Committee Meeting Friday, June 15th, it would be greatly
appreciated if AEC would prepare and circulate to the Special
Committee members the following; .

1, Copies of the recent reports and articles on
radiation including the National Acedemy of Science
report, Britisn Medical Association report, the
article by Dr, Muller on "Race Poisoning by Radita-
tion", the report on the Norwegian matter,

2, Memorandum on AEC analysis of these reports
wlth the purpose of clarifying possible public mis-
understanding of the facts presented in these reports,

Please give the Secretariat an estimated data when this
material can be circulated to the Special Committee,

[3/
Harold E, Stassen

Mr


