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"'UIu LUA-VL CC‘ ZON
WASHINGYCN 25, D C.

July 12 1555

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: -

1. The Biological Effects of Atomic Radiation, a2 st:dy
by the National scademy of Scilences.

2. The United Kingdom Medical Research Councll 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.

Primary attention is devoted to the two basic documents-- <he
reports of the National Academy of Sciences and the United
Kingdom Medlcal Research Council, These are competent, well
written reports and we trust that an. increased public under-
standing of the effects of atomic radiation will result frem
their publication. We note, however, that there were no mzjor
dzta presented in either the National Academy of Sciences rsport
cr the United Kingdom iedlcal Research Councill report not
alreeady 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 ccmplexity of the problems ”ﬂd
the independence of the two studies. The reports reccrmendzd
an additlional restriction &s to the total radiation exposure
to be permitted over a number of years It is not anticirzz?
that the reports will create any major chP :ge in our va1Z
regarding our weapcns testing pocloioA or the Atcmns-for-
pProgranm.

Both the NAS znd the UK reports consider the genetlcs
spect of radiation as being paranount. It is with this fzotor
rincivally in mind that upper lirits O whole podily enzz:i .2
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cver a long veriod of time vnre reco**enccd. Baseo on thr'
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o voper Lisct of yearly exposure . .fer atc.de coergy woriers,

Hcvevor, the z2verage exposure to atomic energy woriers during —

past operatlicns has been so lar below the maximum permicsible
level thet thz placing of a yearly upper Yimit would not be
expected to impose any majJor restriction,

The NAS report recommended an upper 1limit 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 wezpons
tests vwere 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 1in the Strontium-
90 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 zbout 1/100 of the
Academy'’s most conservative estimate of permissible concentraticn
for the population as a whole. Furthermore, our knowledge of
present pollution from radlostrontium is more exact and more
extensive than that with respect to any other atmospheric
pollution.

The attached summaries of Professor lMuller's article and
of the Norwegian matter are self-explanatory.

Sincerely yours,

/s/
Lewls L., Strauss
Chairme
Enclcsures: )
1,2 end 4 (Unclessified)
3 (Secret - )

1d E. Stessen
ant to the President




The Riolozical Effects of Atoule ladiation
Based on (i) "A Beport to the Fut 'ie,” and
(27 "Supmary Heporte

To understand and best evaluate the implications of this
: )

report it is important to bear iﬁ mind the background of the
1ndividua1 scientists who made tée study and their relationship
to the National Academy of Scienéésgﬁational 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 1s a self-perpetua-

ting body of free American scientlsts who control the membership
of the Academy without any Governmental appointments. While
various Federal agencles 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
acvice, 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 bogether some 100 American sclentists to
carry out the study as individual citizens. While some of the
scientists were Govermment employees zv3 top aavisers to Govern-
rent on scientific matters, fhey were 1ot acting In these
capaciiles in their participation in the.study.

nz ctudy was undertaken largely s 2 resgult of the concern
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of iarshall .slanders and Japanese filsazrmen were irrcdinted b7

Tromothe entl ce - 30 RLLLYys 2
sclentific boiles in the U. S: rassed resclutions requezsiing
that a study be made of the poseible effects on the humzn race
of continued nuclear _weapons testing,

In April, 1955, the Rockefeller Foun lation provided the
NAS with funds for undertaking a8 very broad study of the effects

of atomic radiat‘on. The subject reports are the final fruits

of thils study, which will be a cont*nuing ones

Whereas the AEC has always been aware of the possiblé
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 énd the public generally
from serlous accidents which could conceivabiy occur to large
rroduction reactors such as those at the Hanford Works., The
Bikini fallout incident made it abundantly clear that failout
vag important from the'standpoint of continued weapons testing
and as a factor in clvil defense planning. The problems of
radiation effects has been under continuing review by the AZC and
by the Joint U.S., U.X. and Canadé Tripartite meetings. In
addition, the AEC has contributed a major poriion of the basic
scientific data for the dellberations of the National Cormitfee
for Radiation Protectlion and the Internsaticnal Commission for
Radiabtion Frotection,

A few words are in order on the gzneral approach of the
¥AS study cormittees., They did not iqclude an evaluation of the
erTeet: <L 2rn ztomic war, Ls Dr, Bromw sthocd in the oress

conferenze of Juns 12, 1955, he could not c=fine an atonic uzr
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In the Foreword to the Summary eport, Dr, Brork asiabcd:The
use of atoml  cnerpy 18 perhore ore of tF Foy omaice 0T T
Codesipesnbs ol tne past 50 yesra in walc. careful cennidorc
of the relationship of a new technolezy to the needs and waelfare
of human belnzs has kept race with itc de =2lopment, Almost fren
the very beginning of the day of the lianhzttan Project careful
attention has been givén to'the biological and mediéal aspecté
of the subject, By contrast,_the automobile revolutionized our
patiern of living and wofkihg, but wé are only now beginning to
appreciate the problems of safety, ﬁrban congestion, nervous -
tension and atmospheric pollution vhich have accompanied 1ts
development. In the same way, the development.of the aircraft
industry outran our kn@wledge of how to meet.the environmental
needs of the human beings it intended to transport through the
skles," _ ' |

The sclentists, save fof the geneticists, were all persons
who had actively participated in the past in the efforts to
reduce industrial to;icological hazards, air pollution, stream
and harbor pollution, and soil and crop pollﬁtion, and destrucfion
which has occurred with developing Industries largely uncontrolled
until serious damage had already taken place., They are determined
that with a much greater body of knowledge to draw on concerning
radlation effects, similar situations will not arise a2s a result
of the rap;dly growing atomic energy industry with its even
greater potential dangers., '

Conseguently, once the& had assured theinselves on tio

points, namelys; weapons testing at ths present rate and with

prezivt zzlc¢zuards was not a rrecent io.o.ece, &and the szlziy
precauvticns of our present atomlc enzsr; v ozsrations were inize3
effective, thay Yeczme preoccuaplzd Wit po'ntling out th2 prabic-s

N
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interent in : greatly éxpance& ztomic energy industry, Thers
consfanily rooours throush ki wcvwond Pz "der thak =01 fp Tl
voddy tut Lo the future leb us be very c.reful indeed.

In swwmsiry, the report was totally recassuring as regalds
nuclear weapons testing, it aid 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 large

scale atomic power,

-Summary Revort of the Committee on Genetic Effects

This Coﬁmitteg consisted of geneticists, one authority on
radiation pathology, one authority on radiological physics and
radiation hazard control, and a mafhematician, Dr, Warren Veaver B
of_the Rockefeller Foundatlion, who cﬁaired the group.

They consldered the genetlec effects against the background
of present knowle@ge concerning radiation as a cause of mutations
in microorganism;, plénts, insects, and mice, bearing in mind tﬁe
tendency of modern civilization to conserve all human 1life whether

"perfect or imperfect. They‘cailvattention to tﬁe perhaps greéterr
importance of mutations which are relatively inapparent such as
defects in resistance to diseacse prbcesses, decreased fertility.
and curtalled life span, and>impaired physical and mental vigor,
The more dramatic mutations, monsters, still biﬁths, and early
developmental defects leadlng to abortion aﬁd miscarriage &re
not aﬁt to be pzssed on to another gersration. The apparently
relztively nezative results. of the geiztics survey of the
survivors! first generation at Hiroshima and lagasakl serve to
crurauice tﬁe validity of this peoint .. visw, This study
demcrstrated that with the rzthods used and the redlation doszges

reczived, the hcavily Irradiated curviving populefticn uas unt
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statisticall, significant diffarence in the number of mutatlons

P s . -
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springs of no:-?vradiated conirol parents, It did not prove in
any sense of the word that there was no genetlc effect.

Followinz a general d*scussion of the mechanisms of genatic .
change especi&lly as produced by radiation, both natural and
artificial, the comnittee made certain recommendations. In doipg
so they used natural background radiation exposuré (1.e., radia-
tion from cosmic rays, iéneous rocks, radium and radlopotzssium
in our bodles, etc.,) and the_so;called spontaneous mutation
rate as base lines, 1In additlon theywere unanimous that no
increase 1in the spontaneous mutations rate was desirable and that
all radiation exposure to the gemmcells at whatever rate of
exposure dild indeed 1ncrease the mutation rate in_propprtion to
the total eprsufe recelved at Ehe time of conception, Conséquently
they stated that all radiation exposure to the gonads was
detrimental and conéequently radiation emposure should be kept
at the minimum eonsistent with the over-all needs of a socletyo

They thon observed that half of the American children Lcre .
born of parents approximately 30 years of age or less. They
noted that by the age of 30 the average fmerlican uould recelve

germ cell exposures as follows:

1, Background or natural radloactivity 4,3r
2, Fedical x-rays ) ' 3.7
3, Fallout from waapens tesvln, if continued
at rate for the past 5 ycar: 0.,ir (0.02
to 0,5r)
They then estimated that the erposure nzcessary to dcudble
the ran-tizns rate in humans lay betwec. 52 =nd 150r, mors lilely

20r Lo £2r», but 2lso that differsnt geons lecl were quite Girferznt
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recelve no more than 10r man-madé exr >3ure to radiéﬁﬁon”tc the
cernm cells prior Yo iz o_ow oL Lol 100 LiCus oLl

would result, They, therefore, recciri2ncad that no one should
receive a total accumulated dose to tha 12production cells of
more than 50r prior to the age of thin»by without clear cutb
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 ﬁ?esent about 1/3 this figure is
alrcady being used up by medical x-ray exposures many of which
could with proper precautions be gree’5ly reduced,

As to occupational exposures the Committee considered this
to be a limited group - no estimates were made as to its actual
or potentlal size,

As finalized in the report the recommendations are:

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

2, lMedical exposures to the germ cells should be reduced.

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

L, The subject should be reviewad periodically with a
view +to possible further reduction in exposure,

5, No body, however, employed, should receiverore than
50r of exposure prior to the azs of 30,

6. For special activities inr:zrent in which are a
greater liability to overexposuiz irndividuals who for one
reason or other are unlilzely tc ;rocreate should be
selected,

7. The state of lmow ed;e
e llc

she field of
been outrun by cur lmcwl :

1 the field of

8. Koep 21l expcsu
rozsible for radizticn
vo living cells,

2 cells a2
3 _znerally

In escence, this Comrmittcze Tovaon  iz:d the currans Thouing
S Tha antdsst o TE AId not come ur Y Lo R
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The Commitise on Fatholcrle Hflests f /fteuie Radintiom

This Committee was ccmposed of c.lentists well vorvced in

radiation pathology and chaired by ©Ur. Srields VWarren, Dirsclor

U

of the Cancer Research Institute of thz Ncw Englend Deaccness
Hospital, Boston, Massachusetts, and was for five years--1G48 to
1952--Director of the Division of Blology and”Medicine of the
Atomic Energy Commission, ) ’
This group and subcommitteeé on blood, lung, delayed
effécts, and toxicity of ingested radioactive materials revieved
the present state of knowledge and found that our knowledge of
immediate effects was much greater than for delayed effects,
They cobserved a five year lesséned 1ife span for American
radiélogists, estimated to have receivéd from a few rosntgens to
1000r of e*posure as compared with physicians not using
radiation--and agreed that until we had more precise knowledge
of the cumulatlve effects of repeated small'exposure of the wnole
body to radiation the rule of thumb rscommended by the Genetics
Committee could egually 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 therecafter, This, they felt, would assure that any life
expectancy curtallment would be exceedlngly minor, and the
1ikelihood ‘of 1ﬁduced levkemia minimal . Tney nobsd thet as
as effects on the blood-form@ng crzant  the intestinal

AL

arez concerned, ncne of these elffects hive been detecbed zion

o Wove adnegrad Lo pressnt roerilozinl Gole levals,
ts for the hazards freoxm inzcetic, and rzdiczoizive o« i-ls,
theo coenfirmed the validity of exisiin Wziional Cormi T
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fission products in fallout, ﬁaﬁsly Sf'ontium—90;~they'statcd
"there scens to be ro oro- oo o0 s P e o - Ilau s
human strontium burden of 1/10 of the perudssible ylelding 0
rep in a lifetime,,,.. Visible changcs in the skeleton have
been reported only after hundreds of icp were accumulated znd
tumors only after 1500 or more," The periissidble level referred
to is that recomménded by the NCRP for industrial workers., The
Committee noted that although "some children have acéumulated ’
a measurable amount of radiocactive strontium in theirbbodies,
the amount 1s quite small--a thousandth of Whét is considered
a permissible dose, The Committee corcludled, "“then, that:
Strontium-90 is not a current threat, but if there were any
substantial increase in the rate of contamlnaticn in fthe
atmosphere, it could become one,"

Committée on Meteorolocical sspects of Atomic Rediztion
Chairman - Harry Wexler ~ U, S, Vezther Surzau

In this part of the report there is the fullest discussion
of fallout from nuclear weapons., They distingulsh between
kiloton bursts vwhen the cloud does not penetrate to the strato-
sphere and megaton bursts vwhere the cloud does, They estimate
that with surface bursts, i.e,, where the fireball bouches the
ground 70-80% of the residual radiocactivity falls oub nearby,
l.e., with_small weapons‘a few miles, vith larger ones up to

300 miles or more, They erpheasize th. zase of predictinz ohils

kY

"nzarpy" fallout pattern after the Tac: and the problem ¢

prziicting its precise pattern prior to detenatieon,

They sp2zk of inteymaliitz 7331 05, L.e,, matIricloco
=211 particle slze r2lezsed Lzlow © rhrzbosnherse ard ros
B A% wnicn Talliz ovif within thooz v s oUnmoAns 2 L o



associated with rainfall and wini pe eris along a bread bend

in the same general 12" "ul. o oo f D crizin

they refer to delayed fallout of materlal which has guined entoy

into the stratosphere, It is slow with zn average stcraze time
in the sirabtosphere of 10 years, plus or minus five years, AEC
believes the latter figure - five years - 1s the more 1ikeiy.
This delayed fallout tends to distribute itéelf 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 maximum permissible concentraticn.even if it were 2ll
depdsited now," They urged a contlnuing program to check on
the amounp of radioactivity in the stratosphere as necessary so
that if there were to be a greatiy increased rate of thermo-
nuclear weapons tesbting activitles we would know at the earliest
moment when 1% was time to slow dewn in terms of potential
hazard from Sr 90 to man,

There is also a discussion of the radiocactivity from
fallout of the intermediate and delayed variety, They point
out that it is usually too feeble to measure with a hand monitor
- that alr sampling does not give precise—results as the amount
of the passing air does not bear a direct relationship to vhat

' falls on the ground. The best measur.s of the actual falliout
availzble to date are laborzbery anal 3is of falloubt cn gurmzd

sexer, in collectin ots, end ectual anzlysis of the soil,
Lersly -

There is a discussion of zircsp. .zric rediocentzminzticn as
Crnouth oof whzentrolled relizze of o olerlals such as rollc-
brypton and radicicdine freom powesr ri ctores and prosersing rlznte,
Tr-y point cub that continucd ccnivol wver velzzc: ol thizor wro-
oS cab be now dong is essentftol. o b 0l 75 0T
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"cooling" time for short-1ived 124102 . Lve materibls“to decay
cvey, by off-mas clecwin:. .0 o o vl 7 releanc
with due regard to metecrolozical conuiticns at the tine,

This is a section on possible uczs of radiocactive imzterlals
in the study of the science of meteorclogy. Natural radon gas
in the alr can be helpful in understanding verticle movements of
air from the land, WVeapons tests have taught much with respect
ﬁo lateral spread of alr masses at various altitudes - how raig
scavenges the atmosphere of particles - the rave of transport
from the stratosphere to the troposphere and th; removal time
for water from the atmosphere, Experimants éould be conducted
using introduced radioactive materials undar controlled conditions
to study air flow and diffusion rates, hydroﬁeteorology, f.e4
condensation, precipitation and evaporation, and to study
electricity of the atmosphere especially the possible felationship
of electrical fieids to the weather,

As to effects of nuclear Wéapons testing on the weather
the comnittee stated:

1.'Nuclear Veapon debris was not effective as a seeder
for rain,

2, The amount of ionizabion produced is insigniflcan?
in meteorological terms,

3, There has been no measurable decrease in the amount
of direct sunlight reaching the earth vhereas volcanoss
have been kmovn to decrease it by as much as 10-20% for
appreclable periods of time,

H

L, The apparent recent increz. - in severe storms iz
probably the result of "improved .2thods of reporting,

_Abcric Fediation,
1, 2r o

Effects of
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repugnance, They pcint cut thas 1% 1t the earth!s surince 13

il [N . R PPN 3" -
x50 Into th

ocean and that eventi i’ TR 25 Ant ol "

They note that the cca as comparad 50 the land is reletively
nonradioactive, Nabural radioacti%ity of the seas is l/ﬁOO.that '
of igneous rocks, As a result of weazpons tests they report the
following: two days after Operation Castle was over in the spring
of 1954 there vas a million-fold increase in radioactivity on ;he
surface wabters near Bikinil; ﬁhat after four months }500 miles
away 1t was three {times the -normal amount and thab_at 13 mnnths
the area of surface water contaminabion had éprcad cver a millicn
square milés, and that at a distance of 3500 miles from Bikini
the "artifici;al“ radiocactivity was 1/5 the natural,

They consluded that to date there has probably besn no
damage to life In tﬁe sea except that at the test»site proper.,
Tney call attention to concentration of radiocactivity by plant
forms in the sesa and warn repcabedly against indiscriminate
dumping of radiocactive wastes into the sea, They discuss the
"“1ushing 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, (Thz International Czophysical
Year has a very large-scale study of the depths planned for
1057-58), This committee would apparaatly permit "controlled"
sza disposal egpecially of shori-live: raciocactive matarials,

L ¢

w2y recommend thab "Industrial zzzne. :s formulate co“ onticis TCT

m

the safe dispcsal of atemic wastes at zza, besed on existing

e," This would cs=m feo bz oz oy Logical end nitnoon
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They further recommend collghor:”lve studies of the

EREE 0 SR oty dve hoo T .

coesng wnd their crranioms zut T b AN S S ot s
vrge a greater effort.v Finally, they cenwvend that in ten or

tventy years certaln radlotracer eipérimeuts v111 not be possible
because of widespread low level contauination of the seas., This

may well be true,

Comnittee on thé Effects of Atomic Radiation on Acriculbure end
Food Supplies -~ Chairman, Frof, A, G. Norman,
University of dichiean, Ann Arbor, lMichigan

This group first discusssd the application 6f atomic energy
techniques to the agricultural sciences. They feel great advances
will be forthcoming, but perhaps not as soon as some claim, They
note the value of radiocactive tracer studles 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 peeding up crop
1mprovemént programs. They point hp to the invaluable contribution
tracer studies can make to our understanding of énimal nutrition,
They touched on the problem of radioisotopes as possible conteni-
nants in food products and point out that present iaw classes
radioisotopes of any sort or in any amount as poisons, They
urge a more realistlc ap@roach to this inasmuch as'no food pro-
duct is or ever has been 1iterally free of radioactiQity.

There i1s a general discussion of possible effects éf f2llou®

and the like on the ecology of the cou. Lry,. The cowmittee

T2 8

the presesnt programs to a centinuous s’ .dy of the chanzizs

level of backgrcund radiation and the i ovemants of radicazctivity
in the system, (This is in essznce an zetivity that the 250 s

alwzzdy undzrvay aend is expaniling veiy .uch gleng the 1in.s To-

ccrrended,)
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Final: r, there is a statemant conéerning use of radl
for ford preeessing, They note that reie*ively lcw ooy
VALl Cestroy perasites in meat and ininibi. sprouting in
potatoes and onions, They also note thét for sterilizatio
extremely large doses are regquired (milii(ns of roentgens)
They felt this area of development was moving as rapidly a
varranted and that the inbterest of tﬁe consumer will be ade
tely protected. They expect at a 1ater-date to review the
evidéﬁce for wholesomeness and accéptabiiity of irradiated

Committee on Disposal and Dispersel of Radioactive Vastes
Chairman, Abel VWolman, Jonns Hopkins University

This groub consldered the magnltude of the problem nt
it is tcday but as 1t will become with full scale'producti‘
power by nuclear reactors, They note that to date essenti
none of these Qastes has been returned to the envirbnment.
is being stored in tanks, They point out the importance
developling more economic methéds of handling these wastes
total development of atomlc pover, They have nb guarrel wi
present practices but are concerned at the future magnitude
the problem. They estimate that by 1980 there will be 12 :
gallons 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 producé perhaps
sintering a non-leachable stablé zess end, two, to remove t
seperation the worst offenders, Srgo eid Cesium 137.

They note present practices wilth regard to radioisot

oduchion, transportation and utilize Zon zre sound, bub ¢

(8]
v
Q

review from time to time as thelr very rapidly expaending ac



. - . s,
The discussion of reactor agcidc.ts as a hazard is guite

general, They urge coatirisi riovicur it 2 ceontednmit

reactor itself for all but small fesearch reactors as practiced
today in this country, They urge.constant vigilance and conclude
that the extreme hazard -- total vaporization of a reactor -~ 1s
. unlikely, . -

In other words, this entire study-adds up to reassuranée

for the present, and repeated urgings to keep v1gilant lest

this new technology needlessly get out of hand. _ -
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A Report to the British ledicel Research Council

The British Medical ResearchQCouncil is a governmental
-body and vas directed by the Prime Minister on 29 March 1955 .
to appoinéra committee under the dhair@anéhip of Sir Harold
Himsworth to review the existing scientifibbevidence on the
medical aspects of nuclear and allied radiation. )

This réport gohsists of eight chapters. The first four \\\\\\
chapters deal with basic'understandings bf radiation‘and its -
biological effects, the fifth chébter with existing and fore-
seeaﬁle exposures due both to peacetime uses of atomic energy
as well'as_to nuclear detonations in testing and in warfare,
the sixth part wiﬁh‘recdmmendatibns of permissible exposure
and Ehe 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 and its action on 1living cells, It deals with well
known units, methodg of measurement and blologlcal effects.

Chzpter III discusses the effects of radiationAon the
health of the individual. It includes discussions of the early
effects uﬁon the Jazpanese a2t Hiroshirz and Nagasaki and the
later development 6f an increased incidence of leukemia zmong
the survivors. The British state they have demcnstrated zn
increzsed incidence of leuikermia in p: :ients with arthritis ol
the spine treated with x-rays. They :ite also Anerlcan
statistics on the increased evidance - leukemla in radioic;lsis.
Th:y conclude that radizticas czn inl:ice leukemia but d¢ not

- 17 - Encloasvs 111
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guzntitate the exposure necessary for such an effect short of

Y]

larcz osingls dooso oas ab Pliooalnz oo b aseld,

“r

There follows a discussion of radlatlon as an inducer of
cancer and a conJecture that 1000r exposure to radon gas'and
1ts daughter produces induced 1uné cancer in the Schneeberg and
Joachimsthal mines, Paradoxically, they go on to say that Ehere
1s no evidence that external x- or gamma rays can cause lung
tumors in nan, ._ L e ;}; _ .

There is a discussion of fadiaﬁipn'aé Ehe dause of bone
tumors drawn principally from the reports of cancer of bones in
radium dial workershand individuals giveﬁ radium therapeutically,
Most of this is American data, Théy feel there 1s 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 1s brief mention of skin caﬁcer 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 undérstate effects of radiation on
1ife span which has been so clearly prcved in experiments with
animals at, to be sure, radiation doset somevhat above permissible
1evels.‘ The llational Academy of Sciences report emphaslzes this

PR P

effect and cltes the reducad 1life exps: tancy of Americean v ic

logists,

Both reports mention effects of r dlzticn on developing

fetuses, and the btzrporary sterility in males exposad to =
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hurdred rosntgens at a single exposur:, The Britisnfreport is
torelly reczcuring on the _I . sts o 200 abional exporurecs
on fertility, )

Chapter IV 1s a very lenguhly genetics effects discussion
with many figures, tables end calculatlons and a critique of the
Atomic Bomb Casualty Commission genetics study in Japan. This 18
a highly technlcal discussion and comes out with the same = <
conclusions as does the National Academy of Sciences, namely that
a dose of radiation which would double the mutation rate of a
relatively small group of prospective parents w0u1d prcduce no
-noticeable effects. “For levels of radiation up to the doubling -
dose, and even some vay beyond, the genetics effects of radiation
are only appreciable when reckoned over the population as a whole
and need cause no alarm to the individual on his oﬁn account,"

Chapter V discusses natural'radioactivity ~ radiation from
appurtenances of civilization and occupationallexposure 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 1s estimated that the United Kingdom Atomic
- Energy Authority's employees receive an average dose of O.4r
per year, o | _

The'estimated external radistion exposure to people in
Great Britein_from fallout from all pa<t nuclear tests has been
guite minimal, "—-—-Including 211 ordirary atcmic bombs exploded
before December 1955, and calculating 211 the radiocactivity vihich
they have contributed znd will ccntrit  te over the next 50 S 22r3,

it is found that the total dose which ¢ man, continuously out of

doors, night and day, would receive is °,005r, To this des2

from crdinar' atenic torbs must te 23322 the dese of thermonvclseas
- 19 - Enslicsure Til
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weapone. For these latter the dose {:om the radioactiv*ty stiil

. - PR ‘ - ) .~ S
e ; . ce . be estimatel {a:v ol

> 1 ;
- Ll

s
o

te b denesnited
accumulated dose from thermonuclear wcapons 1s 0,002 to 0,003r
with another 6.027r st111l to come. A1l t“ese doses tove 32p add
up to about 0,035r from weapons already explosed, This is a
maximum dose, The loss of radioactivity from weabhering has not
been taken into account, nor has the protection.afforded bf ,
buildings in‘and around which most people in this couhtry spendy'
.a large paft 6f their lives, It would be realistic to divide the
dose by three for weauher*nv and by seven for protection afforded
as a result of time spent in houses, The average inhabitent of
this country may therefore receive in the next‘SO years betveen

0.001 and 0,002r from this fallout, or 0,02 to 0,0k pef'cent of

the radiation that he will receive during the:same period from

natural surroundings,” _' o .f ~ ::'
The report has this to say about the effeots of a conuinuing.
program of testing: "----if the firing of both types of bemb
were to continue indefinitely at the same rate as‘over the past-
few years, there would be a buildup of activit& gradually reaching
a plateau 1n about a hundred years bime which, on the same basiy
‘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 1in theisame'period frem natural sources,"
An iﬁbortant ‘radiocactive componert of fallout material is
Strontium-90, This isocbope may be depczited in the bone and
vinen present in sufficient quantities can cause bone cancer, Tﬁe
United Kinzdom iladical Rasearch Ccuncil rerort estimates thas to
cdate about 0,011 curies of stronti’;—QG per sguzre mile has fallen
and tﬁat future deposits frcm past test may produce a masxisus

of 0,045 curies of Strentium-90 par sguore mile by 1955, Tiz::
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~ states "It appears, then, that sérontipm 9D 55 not a2’ current
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of contamination of the atmosphere, it could become one."

The concluslons are fto 21l iﬁtents and purposes identical

~

to those of the National Academy of Sciences report,

1, Adequate justification should be required for the
employment of any source of lonizing radlation on however
small a scale, This 1s not explicitly stated in the .
National Academy of Sciences report but is inherent in i¥,

2. Dose 1lévels to the individual - Q,3r per veek - 200?
in a 1lifebime for occupational exposures and no more than

50r the first 30 years of life, - .

3.No more than twice natural background from man-made
sources for the population as a whole, S .

4, The present and foreseeable hazards from external
radiation due to fallout at pressnt rate of testing 1 0
insignificant, As to internal hazards from shtrontium
at its present level no detectatble increase in the
incidence of i1ll-effects is to be expected, "Nevertheless,'
recognizing 211 the inadequacy of our present kncwledge,
we cannot lgnore the possibility, that if the rate of
firing increases and particularly if greater numbers of
thermonuclear veapons are used, we could within the lile-
time of some now living, be approaching levels at which
1ll-effects might be produced in a small number of the
Populabion." This is a rather roundabout way of saying,
'let's be careful,” :

5. a, All sources of radiabtion 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 211 persons
whose occupation exposes them to additional sources

of radiation., The National Academy of Sciences report
would seem to include the whole population in its
similar recommendaticns, . :

-

b, Present practices in medical diagnostic radiology
should be reviewed with the c¢-ject of clarifying the
indications for diiferent special types of exeminazitlon
now being carried out and defining more closely, toth.
in relztion to the patiznt and to the operators, the
conditions vhich should be ob-zrved in thelr perfcrmancs
This says, in effect, "letfs ighten up on unnaceczery
exposures." . -

:ined-~-again, a

ap,” in non-malignant con-
¥ amine
cary exposures,
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d, The csmall amounts of i

sources,

(v & e it
lumivnzoues

of Sciences report,

T

1. sadietion from miscellancous
»g ngsed for shee fitd

R R R AT
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6. They end with a plea for bebter vital statistics, o
comparable recormendation appegrs in the National Acezdemy

)
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ENCLOSURE TV R

At the reguest of the Norwegién Foreign Ministry, Dr, John
~Harley of the United States Atomic énargy Commission, visited the
Norwveglan Defense Research Establisﬁment in Oslo,;NorWay, during
the spring of 1956 to investigate snow and rain sa&bles that the
‘Norweglans believed contained unusually high amounts of radidﬂ.;
actiGity f:om falloué. Before leaving Norway, Dr, Harley iefﬁ
coples of his evaluafion of the fadioactivity found in the
sampies., On returning to his 1aboratory at the New York Cperat*ons
Office of the USAEC, Dr, Harley macde a more complete analysis
of the samples, He estimated that the Strontium-90 content (the
1sotope of most concerh) in the maximum sample was only one-tenth
of a pefmissible amount for the general populace, or‘one one-
hundredth for industrial workers, even 1f water at this level of
activity vere consUmed.over a lifetime, Of course, mucn higher
concentrations could be permitted for shorﬁer times,

~ On May 29, 1956, the Norweglan Foreign Mieistry advised
its delegation at NATO that there was great similarity (egrze-
ment) betwveen the conclusions of Dr, Harley and the conclusions
of the’NOEWegians, They also forwardsd to thelr NATO delegation
a brief summary of Dr, Harley'!s report, eonclusions and recoﬁ-
mendations, ' . '

. In view of the fact that fhere *32s some misunderstanding
created by a statement of the loriegizn delegation at the KRATO
Council, Dr, Harley prepzred on June 4 a remorandum clarifying
the meximum permissible levels guoted in his criginal regorf,

on June 8, 1956, the U, S, Depar:ment of State cabled the

fmerican Embassy. at Oslo to the effect thzbt the material hish

- 24 - " Enclosur> LV
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Dr, Harley had obtained in Ncrwzy ind :atzd that practicslly all

of fhe zctivity was about ~i— -onths 4, Furthsr, that the .
radiostrontium content of ths samples was estimated to be
epproximately 1/100th of maximum porm's ible 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 amount

of radioactivity and thaﬁ the water supply in Oslo contained only
l/SOth of that amount of radioacuikuy which was presenb in the
melted snev water, . )

Since direct Strontium -90 analysis 1nherenu1y requires time,
due to the necessity for allowing the isotope to decay, it wvas
not until the lattef part of June’that more definitive data could
be obtained, It has now been~found that the radicstrontium
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 uhole. ’

On June 20, 1956, Dr, Charles anham,.Directof of the
Division of Biology énd Medlcine, Atomic Energy Commission, and )
Dr, John Harley arrived in Oélo to discuss the findings of the

AEC report with the Norwegian Defense Zstablishment..

DELETED
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. Dunham, in revis ng Dr, He'ley's analyses, stressed
the poinss thet (1) there v=o no wsuzr 17 the presant tioe. .
(2) the fallout material vas Russian in origin because ol tas
age of the material,
The problem is considered one df puvlic relations, since

the Government agencies involved were worried about possible

vanic if the results were released w}thout a full unders ndiﬁg

by the public,

Finally, the NorWeglan snow vias not abnormally radwoect;ve

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

Northem Hemisphere,
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Professor Muller'!s remarics in reward to mutation charges
resulting from nuclear warfare are in conformity with generally
held views of geneticists, It is noted that Dr. Muller is a .
member of the National Academy of Soieocesstudy Committee on
Genetlics and the report issued by the Committee was unanimous.

With regard to the peacetiﬁe ose of nuclear energy; Pro~
fessor Muller presented estlmates of 1life shortening based on
two assumptions, i,e,, that an atomic energy worker would receive
the maximum permissible exposure every Week for a uO year working
period and that the 11fe shortening would be p"oportlonal to the
total radiation dosage recelved, As indicated in Professor
Muller's article and by figures released by the Afomic Energy
Commission, the'exposures to;atomic energy workers have been
considerably less than‘the maximum permissible amounts -
{"relatively feﬁ workers receive more than a fifth of this amount")

The possible effect of 1ife shortening was considered by
the Committee on Pathologic Effects of the National Academy of
Sciences study on the biologfcal effects of radiation, The '
Committee made the following statements: o

"The shortening of life correl-tes roughly with dosz of
radiation, but has not yet been demcnstrated at low doses,”

"As the permissible dose level which they (Genetics
Committee of the N,4,5,) have hypoth sized as desirgdble fox
large populations were to be applied there would be no demen-
strable somatlc effect, 2lthouzh a & loretical minor shortening

L."

of 1life £pan could not be ruled cut
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Vie arc in complete agreement with Professor Maller's
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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
1imit of yearly exposure for atomic energy workers, The average
exposure to atomlé¢ energy workers during past operations, how-
éver,.§as been so far below the maximum permissible level that:
the ﬁlécing of é yearly upper limit would not be expected to

impose any maJor restrictions,
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Washington

. June 19, 1956

vemorendum to Adimiral 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 15%h, it would be greatly
appreciated if AEC would prepare and circulate to the Special
Committee members the following: i .

1. Copies of the recent reports and articles on
radiation including the Nabtional Academy of Sclence
report, British lMedical Association report, the
article by Dr, Muller on "Race Poisoning by Radla-
tion", the report on the Norwegian matter,

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

Please give the Secretariat an estimabted data when this
material can be circulated to the Special Committee.

/s/

Harold E, Stassen

\¢
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