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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 Dnited Kingdom Medical Research Council rﬁnort,
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 complexity of the problems znd
the independence of the two studies. The reports recc**enied
an additlional restriction &s to the total radiation exposure
to be permitted over a number of years It is not anuici;=f
that the reports will crezte any major chP 1ge in our pcs
regarding our weapcns testing poqloioA or the Atcms-for-
pProgranm.
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Both the NAS anh the UK reports consider the genetics
spe t of raaiat*on as being paranount. It is with this
rincivally in mind tnat Lpper lirits D2 whole podily e.::
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cver a long veriod of time vnre reco**enccd. Baseo on thr'

rancomendnt e and these 7 AR IR fha Iyt o700 .
A Sodiohtion iy S, TV O ‘5
o voper Lisct of yearly exposure . .fer atc.de coergy woriers,

Hcvevor, the average exposure to atomic energy woriers during —
past operaticns has been so far 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
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The Piolomical Effects of Atowlc ladiation
Based on (i) "A Repert te the Ful 'ie,’ and
(2) "Supmary Heporte.

To understand and best evalPate the implications of this
report it is important to bear 1& mind the baclkground of the
1ndividua1 scilentists who made tée study and their relationship
to the National Academy of Scienéesgﬁational Research Council
and to the Government,

The NAS-NRC 1s 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-perpebua=-

ting body of free American scientists 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 N4S8), 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 FAS, Dr.
Detlev W, Bronk, called together some 100 American scilentists to
carry out the study as individual citizens, While some of the
sclentlsts were Govermment employees &3 top advisers to Govern;
rment on scientific matters, fhey vere rot acting in these
caracities In their participation in the.study.

oz oetudy was undertzken largely s 2 result of the councern

felt thriuzhout the country follouins ‘=e arch 1, 1634 thzroc-
2leor 2v erciosion at Zli-'ni, = a cesit of vhich & ntar



of tarshall .slanders and Japsncsé fisazrmen were iff:diﬁtea oes
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scientific boiies in the U, S: passed resclutions requzsting
that a study be made of the poseible effecs on the humzn race
of continued nuclear _Weapons testing,

In April, 1955, the Rockefeller Foun? auion provided the
NALS with funds for undertaking & very bro2d study of the effectis
of atomic radiation. The subjeét reports are the final fruitsv*
of thils study, which will be a coﬁtinuing ones

\fhereas the AEC has always been zware of the possiblé
hazards from fallout from surface bursts of atomic Weapons.(see
"Effects of Atomig Veapons," 1952), it had been even more awvare
of possible hazards to nearby livestock énd the public generally
from serious accldents which could concelvably occur fto large
rroduction reactors such as those at the Hanford Works, The
Bikini fallout incldent 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 revlew by the AZC &nd
by the Joint U.S., U.K, and Canadé Tripartite meetings., In
addition, the AEC has contributed a major portion of thé baslic
scientific data for the dellberations of the National Committee
for Radiation Protectlon and the Internaticnal Commission for
Radiation Frotection,

A fevw words are in order on the gzneral approach of the

~on

KAS study cormittees. They did not include an evaluation ol the
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ellfeets <P an ztomic wer, L= Dr, Drow stetcd in the press

conferenze of Juns 12, 1955, he could not d=fing an atonic vzr
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In the Foreword %o the Sumzary eport, Dr, Brork sbabid:The

use of atoml cnergy is perkrore ocre of tF fow omadce oot T T
Godsnrpeinbs ol the past 50 yeira in walc. careful cennidoraiicon

of the relationship of a new Pechnolezy to the needs and welfare
of human beluzs has kept pace with itc de =2lopment, Almost Ifrea
the very beginning of the day of the lianhittan Project careful
attention has been givén to'the biological and mediéal aspecté
of the subjJect, By contrast,_the automobile revolutionized ous
patiern of living and wofkihg, but wé are only now beginning to
appreciate the problems of safety, ﬁrban congestion, nervous -
tension and atmospheric pollution vwhich have accompanied 1ts
development. In the same way, the development.of the alrcraft
industry ouiran our kn@wledge of how to meet.the environmental
needs of the human bteings it Intended to transport through the
skies,"” _ ' |

The sclentists, save fof the geneticlsts, were all persons
who had actively participated in the past in the efforts to
reduce industrial to;icological hazards, alr 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
radiation effects, similar situations will not arise as a result
of the rap;dly growing atomic energy industry with its even
greater potential dangers, '

Conseguently, once the& had assured theinselves on oo

points, namelys: weapons testing a2t tha present rate and with

prezivt zfzzuards was no% @ rresent o.o.ace, &nd the safety
precavtizns of our present atomlc enzr: s ozesrations were inized
effectivoe, they Yeczme preocouplzd Wit po'ntling out thz prablic-s

N
'



z_ A ‘
it

Interent in : greatly expanced ztomie energy industry. Thers
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constantly roocurs throush kb ~cwond fa 'den thak =Y i
Less) but foo the future led us be very c;reful‘indecd.
In swmsiry, the report was totally recassuring as regarce
nuclear weapons testing, it aid not atter 't to face up to the
problems of an atomlc war, and finally it was preoccupied with
the potential hazards inherent in a deve}oping era of large

scale atomic powver,

-Surmary Report of the Committee on Genetice Effects

This COﬁmitteg consisted of geneticists, one authoriiy on
radiation pathology, one'authority on radtological physics and
radiation hazard control, and a mafhematician, Dr, Warren Veaver .
of_the Rockefeller Foundation, who chaired the group.

_They considered the genetic effecis against the background
of present knowle@ge concerning raqiation as a cauge of mutatlions
in microorganism;, plénts, insects, and mice, bearing in mind tﬁe
tendency of modern civilization to conserve all human 1ife 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, stiil births, and early
developmental defects leading to abortion aﬁd miscarriage &re
not aﬁt to be passed on to another gersration. The apparently
relatively nezative results. of the gei.ctlcs survey of the

survivors! first generation at Hiroshima and Kagesakl serve to

¢yt ruize the validity of this peint I vizw, This study
demzratrated that with the methods used a2nd the radiation deszges
reczived, the hcavily irradizted curviving populaticn wazes unt
Luilaceencly lapge for it tu ve poiosirce fo deromsirzie 2
Pl - e, T
- - PO ST L
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statisticell; significant Girfezrence i1 the number of mutatlons
3¢l oreat o RN N S T

springs of no:-;vradiated control parents, It did not prove in

any sense of the word that there was no geretlc effect,

Following a general discuss}on of the mechanisms of genctice .
change especially as produced by radlation, both natural and
artificial, the comnittee made certaln recommendations. .In doipg
so they used natural background radiation exposuré (i.e., radiaQ
tion from cosmic rays, iéneous rocks, radium and radiopotzssium
in our bodies, etec.,) and the_so;called spontaneous mutation
rate as base lines, In addition theywsre unanimous that no
increase 1in the spontaneous mutations rate was desirable and that
all radiation exposure to the germcells at whatever rate of
exposure did indeed increase the mutation rate in_propgrtion to
the total eprsuﬁe recelved at fhe time of conception, Conséquently
they stated that all radiation exposure to the gonads was
detrimental and consequently radiaztion emposure should be kept
at the minimum consistent with the over-all needs of a societye

They then cobserved that half of the American children wcre
born of ﬁarents approximately 30 years of age or less. They

noted that by the age of 30 the average fmerican would recelve

germ cell exposures as follows:

1, Background or natural radioazctivity 4.3r
2, Fedical x-rays ) ' 3.,r
3, Fallout from weapons testin, if continued
at rate for the past 5 yecars 0.1r (0,02
to 0,5r)
They then estimated that the erposure nzcessary to deuhle

the roiztizrne rate In humans lay betwses 52 znd 150r, rore lilely
20r Lo £2r, bubt also that differsnt gornz lozi wvare guite differznt
Lasitivity to rediatica, Takk g Uhizse crservations Irta

FEE AL ER NP S SN
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recelve no more than 10r man-madé exr >3ure to radiéﬁﬁon”tc the
cerrt cells prior Lo oz oo oL Lol 100 zuicud cll. '
would result, They, therefore, recomrandad that no onz should
recelve a total accumulated dose to tha y:production cells of
more than 50r prior to the age of thinsty without clear cub
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 ﬁfésent about 1/3 this figure is
alrcady being used up by medical x~-ray exposures many of which
could with proper precautions be greesly reduced,

As to occupational exposures the Cormittee considered this
to be a2 limited group - no estimates were made as to its acbual
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 raduced,

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

L, The subject should be reviewaed periodically vwith a
view +to possible further recduction in exposure,

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

6. For special activities inrzrent in which are a
greater liability to overexposuirz irdividuazls who for one
reason or other are unliltely tc .rocreate should be

selected,

7. The state of imowledze in :zhe field of g 1S
Leen oubtrun by cur lmcwledse in the {ield of p!

8. Kzep all expcsurze to "Rz 2 cells as leo 23
rocsible for radizticr cuzoncir: 3 _znerally ded -1
vo living cells,

In escence, trhis Ceormitice Povon  izid the currans Chiiing
v trmoEmhisst 0 TE AYd nob came ur RIS Ao M RN

i en B L R
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The Commitiee on Fabtholerle #flcabs f Ftemie Radiaflf:om

This Committee was ccmposed of o.lentists well versed in

radiation pathology and chailred by Dr. Shields Warren, Diwvscior

U

of the Cancer Research Institute of tliz New England Deaccress

Hospital, Boston, Massachusetts, and was for five years--1G48 to
1952--Director of the Divlision of Blology and”Medicine of the
Atomic Energy Commission, | ’

This group and subcommitteeé on blood, lung, delayed
effécts, and toxiclity of ingested radiocactive materials reviewed
the present state of knowledge and found that our knowledge of
immedlate effects was much greater than for delayed effects,

They observed a five year lesséned 1ife span for American
radiélogists, estimated to have receivéd from a few roentgens to
1000r of eiposure 28 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 rscommended by the Genetics
Committee could equally well epply to medical effects, That is,
no one should receive more than 50r total accumulated decse to the
reproductive cells by age 30 - and no rore than 50r for each
decade thereafter, Thils, they felt, would assure that any life
expectancy curtaillment would be exceedingly minor, and the
1ikelihood of 1ﬁduced levxemia mininal . Tazy nobtesd thzat es

as effects on the bleood-forming crgane the intestinal

are concerned, ncne of these elffeets hive been detacted ziiong those

o wave zdnerad Lo pressnt o éooe levslie,
ts Tor the hazards from arnd rzdiczciive o inlg,
theys coenfirmed the validity of existin Hatiornal Corxi T
aulon TocoLotien o8 Inbternats o< i e o
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fission products in fallout, ﬁaﬁsly Sf'ontium—90;~they'statcd
"there scens to be rc ro- (s s dt e o Il s
human strontium burden of 1/10 of the peradssible yleldinsg 2o
rep in a lifetime,,..,. Visible changes in the skeleton hiave
been reported only arfter hundreds of iup .ere accumulated =nd
tumors only after 1500 or mors,.' The peraissible 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 qguite small--a thousandth of what is considsred
a permissible dose, The Committee corcluied, "then, that
Strontium-90 is not a current threat, hut if there were any
substantial increase in the rate of contamination in the
atmosphere, it could become one,"

Committée on Meteorolocmical fspects of Atomic Rediztion
Chairman - Harry Wexler ~ U, S, Veavher Sursau

In this part of the report there is the fullest discussion
of fallout from nuclear weapons. They distingulsh befween
kiloton bursts vhen the cloud does not penetrate to the strato-
sphere and megaton bursts where the cloud doces, They estirmzte
that with surface bursts, i.e,, where the fireball touches the
ground 70-80% of the residual radicactivity falls oub nearby,
i.e., with_small weapons‘a few miles, ~vith larger ones up to
300 miles or more, They ermphzasize th. zazsze of predicting ulles
"nzarby" fallout pattern after the Tar: and the probliem of

prziicting its precise pabtern prior to detenatioen,

They spoagk of dintermzliitz 7R3 03, l.e,, mztzricloco
c711 particle size ra2lezsed Lzlicuw ibratosnhere erd ol
B a0 winicn Telliz oovf within thooc v oo onmotn: 2 L o
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associated wibh rainfall and wind pe eras aloné\a broad
in the same general 12" ", . o8 D cerizin

they refer to delayed fallout of material which has goined envry
into the stratosphere, It is slow with t¢n average storaze time

in the stratosphere of 10 years, plus or minus five years, AEC

believes the latter figure - five years - 1s the more 1ikeiy.
Thils 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 all
depdsited now," They urged a continuing program to check on
the amount of radloactivity in the stratosphere as necessary so
that if there were to be a greatiy increased rate of thermo-
nuclear weapons testing actlvitles we would know at the earliest
moment when 1t was bime to slow down 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 hznd monitor
- that alr sampling does not give precise results as the amount
of the passing alr does not bear a direct relaticnship to vhat

~ falls on the ground. The best measur.s of the actual felio
available to déte are laboratcry anal ‘3is of fallout cn gurmzd

rerer, in collecting pots, and actual anzlysis of the soil,

There is a discussion of eimcsp..aric radiioccntzuinzticn as
oorzouit of wrzentrolled rslizza2 ¢l o olerlale such as rriloe
Vrypton end radiciodine frem pouer roo cbers znd precessing rlants,
Troy point cub that continucd ccntunl wel relzzcz of il [abatald
v e 15 row Cone is eseenti-sl. L ¢ 0l s %
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"cooling" time for short-1ivad 12diocz . ive maberials to dccay
evey, by off-mas clecnin-. o0 o ¢ vl 7 relcarnc
with due regard to metecrological conditicns at the tine,

This is a section on possible uczs of radioactive mzterlals
in the study of the science of meteorclogy, Natural radon gas
in the alr can be helpful in understanding verticle movements of
alr from the land, Weapons tests have taught much with respect
ﬁo laperal spread of air masses at various altitudes - how raig
scavenges theAatmosphere of particles - the rate of transport
from the stratosphere to the troposphere and th; removal time
for water from the abtmosphere, Experimsnts éould be conducted
using introduced radiocactive materials under controlled conditions
to study air flow and diffusion rates, hydroﬁeteorology, f.e4
condensation, precipitation and eveporation, 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 Vieapon debris was not effective as a seeder
for rain,

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

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

L H

L, The apparent recent increa. - in severe storms 1
probably the result of "immreved .2thods of reporting

Ccrmiftee on th

P Abtc-ic Fadiation,
SIEnCIPrAtaY nd ¢ el : : 5

ke LIy Govzdlz,

Tnis group vieuzd the rzzv rucexd
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repugnance, They peint cut that 71% :° the earth's

LI Lt .-_ Ayt Fam - -
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ocezn and that eventoz i
They ncte that the cca as conparad to the land is releiively
nonradioactive, Natural radioacti%ity of the seas is l/ﬁoo.that '
of igneous rocks, As a result of weazpons tests they report the
following:s two days after Operation Castle was over in the spring
of 1954 there was a million-fold incresase in radioactivity on ;he
’surface water§ near Bikini; that after four months ;500 miles
away 1t was three times the-normal amount and thab_at 13 mnnths
the area of surface water contamination had éprcad cver a millicn
square milés, 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 besn no
damage to life in tﬁe sea except that at the test»site proper.,
Tney call attention to conqentration'of radioactivity by plant
forms in the sea and warn repecatedly against indiscriminate
dumping of radiocactive wastes into the sea, They discuss the
"flushing 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 Gecphysical
Year has a very large~scale study of the depths plamnned for
1057-58), This committee would apparcatly permit “controlled"
sza dispogal egpecially of short-live: raciocactive matzarials,

They recommznd thab "Industr}al czzne. :s formulate comventicns fer

the safe dispocsal of abtormlc wastes abt zza, besed on existing

roledze,"  This would czzmofo bo o v lozical and ooz r
rove, To date, exczpt for srzll azsown s of shorb-lived matzzlzl,
the U, S, hes vob durgped eny vadicoct’ 3 uinsteos in e » 2
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They further recommend collzhor: - ive studies of the

-~ .. . LR PN, T~ -
reoe ot hoochroivg hoo | .

czeang wnd Shelr crzaniomz =07 Mh-o A B S o o
urge a greater effort.v Finally, they convend that in fen or

tventy years certailn radlobtracer eipériments will not te possible
because of widespread low level conténinaiion of the seas, This

may vell be ftrue,

Committee on thé Effects of Atomic Radiation on Acriculbure end
Food Supplies ~ Chairman, Prof, A, G. Norman,
" Universityv of Michiean, Ann Arbor, Kichigan

This group first discussad the application 6f atomic energy
techniques to the agriculturel sciences, They feel great advances
will be forthcoming, but perhaps not as soon as some claim, They
note the value of radicactive tracer studies in improving our
knowledge of how most economically to apply fertilizers, znd to
improve plant nutrition, They note the great potential value of
lonizing radiation to induce mutations in peeding up crop
improvemént programs. They point ﬁp to the invaluable contribution
tracer studies can make to our understanding of animal nubtrition,
They touched on the problem of radioisotopes as possible conbami-
nants 1n food products and point out that pressnt law classes
radioisotopes of any sort or in any amount as polsons, They
urge a more realistic ap@roach to thils inasmuch as'no food pro-
duct 1s or ever has been literally free of radioactiQity.

There 18 a general discussion of possible effects éf f'21loul
and the like on the ecology of the cou try, The commlttes
reccrmends that it may well be in the public interest to erznd
the present progrems to a conbtirucus ¢ .dy of %the chanzzs v .
level} of backgrouﬁd radiation and the ; svemznts of radicaclbivity
1ﬁ the system, (This is in ezsznce zn zebtivity that the .5C ras
alrzzdy underigy and i1s expganilng vely ..uch aleng the 1in.s

ccrmznded, )
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Finall r, there is a statemant conéerning use of radi
for fend preessing, They note that reie*ively low cuTosy
VAIZL Cesiroy perasites in meat and iniibi. sprouting in
potatoes and onions, They also note thét for sterilizatio
extremely large doses are required (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 ad:
tely protected, They expect at a later date to review the
evidéﬁce for vholesomeness and accéptabiiity of irradiated

Committee on Disposal and Dispersal of Radiocactive Vastes
Chairman, Abel VWolman, Jonns Hopkins University

This groub consldered the magnltude of the problem n
it is teday but as 1t will become with full scale'producti‘
pover 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
developlng more economic methéds of handling these wastes
total development of atomlc power, They have nb guarrel wi
present practices bubt are concerned at the fubure 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 scme form or other., AEC has a large program to ¢
with this problem on two fronts -- one, to producé perhaps
sintering a non-leachable stablé mess end, two, to renove t
sepzration the worst offenders, Srgo eind Cesium 137.

They note present practices with regard to radloisot

oiuction, trensportation and utilize lon zre sound, bub ¢

(8]
v
Q

review from time fo time as their very repidly expending ac
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: v, : o,
The discussion of reactor agcidc.ts as a hazard is guite

'general. They urge contirioi rzgui-wo At D contelrnny

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

. In other words, this entire study-aqu up to reassurance
for the présent, and repeated urgings to keep vigilant lest

this new technology needleésly get out of hand, - -
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A Report to the British liedicel Research Council

The British Medical Research;Council is a governmental
-body and was directed by the Primg Minister on 29 March 1955 .
to appoiné,a committee under the dhair@anéhip of Sir Harold
Himsworth to review the existing scientificievidence 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-
seeable 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 fhe seventh and eight parts with summaries and conclusions;

Chapter I is an 1ptroduction to the report.

Chapter II discusses in simple terms the nature of
radiation and its action on living cells., It deals with well
known units, methodg of measurement and biologlcal effects.

Chzpter III discusses the effects of radiationAon the
health of the individual. It includes discussions of the early
effects uﬁon the Japanese at Hiroshir:z and Nagasaki and the
later development 6f an increased incidence of leukemia zmong

the survivors, The British state they have demcnstrated zn

iy

increzsed incidence of leulternla in p: :lents with arthritis <7

the spine treated with x-razys. They :1ite also Amerlcan

LI

statistics on the increassed eviiznce [ leukemla in radlolic; leis.

Th:y conclude that radizticns czn inlice leukemia but do nct
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guzntitate the exposure necessary for such an effect shovr{ of

Y]

oas 2t rliolalng 1. Laseid,

4 -~
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There follecws a discussion of radlation 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, faradoxicall&,-ihey go on to éay that Eheré

1s no evidence that external x- o gamma rays can cause lung

tumors in nan, L S e _

There is a discussion of fadiaﬁipn'aé Ehe dause of bone
tumors drawn principally from the repcrts of cancer of bones in
radium dial workershand indiv;duals 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, .

Radiatlon cataracts are mentioned as a hazard subject to

‘ready control,

This report seems to undérstate effects of radiation on
1life span vwhich has been so clearly prcved in experiments with
animals at, to be sure, radiation doses somevhat above permicssible
levels.‘ Tha National Academy of Sciences report emphesizes thié

Lo

effect and cltes the reducsd 1life cixps: ancy of American 1o ic

logists,

Both reports mantion effects of r 1izticn on developinz
B PSP

fetvuses, and the tzrporary sterility in males erposad to = Jav
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hurdred rogntgens at a single exposur:, The Britisﬁ'report is
torelly reesouring on the o) .2ts of 2t abtional expocurccs
on fertility, )

Chapter IV 1s a very 1ength1§ 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 technical 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 would precduce no
-noticeable effects, "For levels'of radiatioh dp to the doubling
dose, and even'some vay beyond, the genetics;effects>of radiation
are only apprecilable when reckoned over the popciation 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 occupatioﬁallexposure to
radiation, The report concludes that diagnostic medical X-rays
preoduce 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 average dose of O;hr.
per year. o | _

The'estimated external radiation exposure to people in
Great Britéin_from fallout from all pa<t% nuclear tests has been
guite minimal, "--——Including 211 ordinary atomic bombs exploded
belore December 1955, and calculating 211 the radiocactivity vwhich
they have contributed and will contrit te over the next 50 S 22r3,
it 43 found that the total dose vwhich ¢ man, continuously ouvt of
doors, night and day, would receive 1is ~,005r, To this dose

from crdinar' atcnie terbs must te 23322 the dese of thermonvclaas

- 19 - Tnclcsure T1il
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weapons, For these latter the dose f:om the radioactiv*ty stiil

<

Rt

to t2 devesited Ze mero Lo, ce . be estimatel tazy b
accumulated dose from thermonuclear wecapons is 0,002 to 0,003r
with another d.OE?r st11l to come, A1l these doses togethsr add
up to about 0,035r from weapons already explosed. This 1is a
maximum dose, The loss of radicactivity from weathering has not
been taken into account, nor has the protection.afforded bf ,
buildings in‘and around which most people in this couhtry spehdy'
.a large paft of 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 inhabitant of
this country may therefore receive in the next‘50 years betveen
0.001 and 0,002r from this fallout, or 0,02 to 0.0% per cent of

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

natural surroundings,” .‘ Sl {i'

The report has this %o say about the effeots:of a conuinuing.
program of testing: "----if the firing of both types of bomb
were to contlnue indefinitely at the same rate as over the past-
fevi years, there would be a buildup of activity gradually rsaching
a plateau in abcut a hundred years time which, on the same basig
‘of calculation, would give the average individual a ddse over a‘
period of 30 years of 0,026r or about 0.9 per cent of what he
would receive in thedsame'period frem natural sources,”

An imbortant_radioactive componert of fallout material is
Strontium-c0, fThis isotope may be depcsited in the bone and
vinen present 1n sufficient guantities cen ceuse beone cancer, Tﬁe
United Kinzdom liadical Rasearch Ccuncil report estimates thzu to
date about 0.011 curies of Sbronti‘;—95 ner squzre mile has fallen
znd tﬁat future deposits frcm past test  may produce a maxinuz

of 0,045 curies of Strontium-20 par zgu:re mile by 1955, Tiz::
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~ states "It appears, then, that séronti;m 90 is not 2’ current

threnb, ot L0 thevs were o ulllar &l inersecze irn the Doto
of contamination of the atmosphere, 1t could become one."
The concluslons are %o 21l intents and purposes identical

to those of the National Academy of Sclences report.,

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

2. Dose 1évels to the individual - 0,3r per week - 200p
in a 1ifetime for occupational exposures and no more than
50r the first 30 years of life. - .

3.No more than twice natural backcround from man-made
sources for the populatlon as a whole. .

B, The present and foresseable hazards from external
radiation due to fallout at presznt rate of testing 1 5
insignificant, As to internal hazards from strontiuvm
at its present level no detectable increase in the
incidence of 1ll-effects is to be expected, ’Neveruheless,.
recognizing all the inadequacy of our present kncwledge,
vwe cannot ignore the possibility, that if the rate of
Tiring increases and particularly if greater numbers of
thermonuclear veapons are used, we could within the 1ilfe-
time of some now living, be approaching levels at which
1ll-effects mlght be produced in a small number of the
Population. This is a rather rouﬁdabout way of saying,

"let's be careful,”

5. 2, 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
dlagnostic radlology should be kept for 211 persons
whose occupatlon exposes them to additional sources

of radiation, The National fAzcademy of Sciences report
would seert to include the whole population in its
similar recommendations, . :

-

b. Present practices in medical diagnostic radiology
should be reviewed with the c-Ject of clarifying the
indications for different special types of exemination
now being carried out and defining more closely, both.
in relation to the patiznt and to the operators, the
ccnditions which shoqu be otrerved in thelr perfcimznes,

This says,, 1n effect, "let's ighten up on unnzceszery
exposures.,"” . -

¢, The uses of rzdioctherap,” in ncn-rmalignant con-
ditions should be critically “remi :d—-avain, a
varning to tighten up on unne :ss2ry exposures,
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small amounts of i.cadiation frdm‘misce?laneous

d, The
sources, such as m-ray machi- »s5 used for shee £itl
lemiroun watches o0 J1ochin, U Selevieleon zipen iz
.\)55,..013 »

shouid te razduced a> 1a g5 |
6. They end with a plea for bebter vital statiskics, No
comparable recormendation appea“s in the National Aczdemy

of Sc*enﬂes report, s
-

R
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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
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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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Dr, Dunham, in reviswing Dr, He ley's anal&bes, stressed
the points that [1) therz =r no “rzr 1 = the present time. v
(2) the falliout mabterial was Russian :n oilgin because of the )
age of the material, N

The problem is considered one dﬁ puvlic relations, since

the Government agencies involved weré_worried about possible

panic if the results vere releasédqwﬁﬁhggb_awfull understanding

‘by the public,

Finally, éﬁé“ﬁorWegian snéw was not aBnorﬁaily radioactive

as compared to rain in the Unlted States or eiéewhere in the N

Northern Hemisphere,

v



ENCLOSURE_V

by T
H., J. Muller

Profeésor Muller's remarics in_?egard tovmutationichanges
resulting from nuclear Warfareuare in conformit§ with generally
held views of geneticists, It is nqted that Df. Muller is a
member of the National Academy of Sgieﬁcesstudy Committee on
Genetles and the report issued by the Committee was unanimous.

With regard to the peacetiﬁe Qsé of nucleaﬁ energy; Pro~
fessor Muller presented estimates of 1ifé_§ﬁquéning based on
two assumptions, i,e,, that an atémicTénérQQ?ﬁorkeé would receive
the maximum permissible expoéure every ﬁeek~for é>uo year working
period and that the life shortening would be propértioﬁal to the
total radiation dosagekreceived. ‘As indicated'in Professor
Muller's article and by figures released by the Afomic Energy
Commission, the'exposures to;atomic energy workers havé been
considerably less than‘the maximum permissible aﬁounts -
{"relatively few workers recelve more than a fifth of this amount")

The possible effect of life shortening was considersd 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:

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

"As the permissible dose level wnich they (Genetics
Ccmmittee of the N,A,S,) have hypobr sized as dssireble fux
large populétions vere to be applied there would be no dzmen-
strable scmatlc effect, althouzh a + 2oretical minor shortening
of 1ife =span could not be ruled cub"
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Ve arc in complete agrecment wiih Professor Maller's

. JR IS . L pn L P P - - PRUIE S
yoaviin that ateomic enerzy Urooosveticns mu t e carricld

such rigorous safeguards that those working on the projects
will feel no Tear 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 atomié 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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ENCLOSURE VI -

CHE Viliio LUSL

Washington

~ June 19, 1956

Yemorandum to Admiral Paul Foster

SubJject: 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 bthe following. .

1, Copies of the recent reports and articles on
radlation including the National Academy of Sclence
report, British Medical Association repcrt, the
article by Dr, Muller on "Race Poisoning by Radia-
tion", the report on the Norwagian matter,

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

Please give the Secretariat an estimated data when thils
materlal can be c¢irculated to the Special Committee,

/s/

Harold E, Stassen

\¢



