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ENCLOSURE 1

C&IT1-2UE OF TWX KEPCRT UF THE
NATIONAL ACADEMY OF SCIENCES

T~adiat ion
Based on (1) “A Report to the Fublic,1’and (2) ‘tSUmmaPyReport.n

To understand and best evaluate the implications of
this report it is Impa”tant to baaz-in mind the background of
the individml sc%ntists who made the study and their relation-
ship to the National Academy of S:siences-NationalReseerch Council
and to the Government.

Ths NAS-NRC i3 not a Goverrunentorganization. True$ it
was established by IYesidant Lifisohiin order to have a distin-
guished body cf ssiantists with whcm the Government could consult
at the t~~ of th~ Ci-rilW~*O @ the other hsndf it is a sel.f-
perpetiuatingbcdy of fr3e American scientists who control the
membership cf the Acadeqy ti.tncutsny Government appointments~
While various Federal agtmci?smay appoint representatives to the
various divisions of the National ReseaxxchCouncil (the operating
body of the NAS)9 they serve tc bring problems io the Council for
advice~ and not tc ecntrol the a~tims cr the opinicns of Council.

In ths case cf this studyp the Fresident of the NAS$
Dr. DetjlevW. Brcmk9 called togeiher some 100 Amrican scientists
to c&y out the study as individual citizens. While some of the’
scientists were Government employaes and top advisers to Govern-
ment on 5t3i9~tifi~mattersy they were not acting in these .eapaci-
ties in their participation in the szudy.

The study was undertake lergely as!a result of the con-
cern felt throughout the country fallowing the March 19 1954 ther-
monuclear test explosion at Bikinip as a resdt of wu~h a n~ber
of Marshall Islanders and Japanese fishermen were irradiated by
fallout debris from the explosion. Subsequently a n~ber of
scientific bGdies in the U.SOpassed resolutions requesting that
a.~tudy be made of the pcssible effects on the human raoe of con-
tinued nucleaz-weapons testing. 14As

In Aprii~ 19559 ths R~ckefeller Foundation provided the
NAS with funds f~r undertalci~ga very broad study cf the effects
of atomic radiation. The su~je~~ rep~ts are the final frtitS Of

this Studyj whish will be a continuing me.

Whereas the AEC tis always been aware of the possible
hazerde frun fall-out from surface bursts of atomic.weapons (se?
~lEffeetsof Atomi3 W.3apOnsq?$1952), it had been even more aware’
of possible hazards to neazzbylivestock and the public generally
from ssrisus accidents which could conceivably occur to lsrge’pro-
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duction reactors such as those at the Hanford Works. T~e Bikini-
fallout incident made it abundantly clear that fallout ~ tipor- ~
tent frcm the standpoint of continued weapons testing and as a
factor in civil defense planning. The problem of radiation effects
has been undsr continuing review by the AEC and by the joint U.S.,
U.K. and Canada Tripartite mse~ings. In addition~ the AEC has con-
tributed a majorrportion of the basic scientific data for the de-
liberations of the National Canmittee fozzRadiation Protection and
the International Cmmissior. f~r Radiation Protection.

A few words a!!ein GT@ez m the general approach of the
NAS Study ccmmdtteeso l’~~y ~~d Lot in~luii~ an evaluation of the
effects of =E atomi: war. As B. Brsrk stated in the press con-
ference of June 12j 1956, he S.xildLZItdefine an Atomic WaIVso he
asked the committees to limit themselves to peacetime atomic ener~
activities including weapons =szing,

In the Forewmd to the Scmm”y Report, Dr. Bronk stated:
lrTheuse o.fatomic e~ergy is perhaps one of the few major techno-,
logical developments of the pan 50 yaarr3 in which careful considera-
tion of the relationship of a new teclmolqgy to the needs and welfare
of human bsings has kept pace with it3 development. Alamst.from the
very begiming of the day of The Ma-hattan Project careful attention
has been given to the biclogizal w.d medical aspects of the subject.
By co~tra3t, the automobile revolutionized cm pattern of living and
working but we are only now begiuirg t~ appreciate the problemsiof
safetyp urban eongestionp nermus terisionand atmospheric pollut~on
which havs accompanied i~3 development. Ir.the same way, the develop-
ment of’the aircraft industry Gutran our knowledge of how to meet the
environmental needs of the human beirigsit iqtended to transport
through the skies~~v &AS

The scientists, save for ths geneticists, were all persons
who had actively participated in the past in the,efforts to reduce
industrial toxicological hazazzds,air pollution, stream and harbor
pollution and soil and crop pollutions and destruction which has
occurred with developing industries largely Uncontrolled until serious
dqage had already tak& plase. They are determined that with a much
greater body of knawledge to &aw Gn concerning radiation effects,
similar situations till not arise as E result of the rapidly growing
atomic energy industrrywith its even greater potential dangers.

consequently Or.cethey had assured themselves on two points,
namely: weapons testing at the pre.centrate and with present safe-
guards was not a present menen~e9 ar~dthe safety precautions of our
present atomic energy operations were indeed effective9 they became
preoccupied with pointing out the prroblemsinherent in a greatly ex-
panded &tcmie ene;gy
rsport the idea that
very caiiefulindeed.

ind&try, Th’&e constantly recurs through the
all is well tcday but for the futwe let us be
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In S-ummsrysthe report was tddly reassuring as regards
nucleaiiweapons testingj ii did not attempt tO face UP tO the
problems of an atomic W-S and fi~ally it was prspecupi~d with the
potential hazarrdsinhereriiin a developing era of large scale atomic
power.

They ccr.sideredthe gex2eii2effects egahsi the background
of presei.t kr.:wledgec3rm2rr.ir4gradiatiar.as a wase Gf mutations
h micm-=”gmtsm3P plants~ in=ts$ =-d ~=~ be=$ng in ~nd the
tendency of mvisrr.civilization tc,e.3n3erveall h?=. life whether
perfect CT impenfect. They call attzmtion to zne perhaps greater
tiportmc~ d mxtatioriswhich are relatively ixiapparenisuch as de-
fects in resist=~ce to disease pz-csessesjda=eased fertility and
curtailed life Spanp and tipafied p~sisal ad mental vig~o The
more dramatis muta~icns~ rn:ns’:erspstill birthsj and early develop=
mental defe:ts leading tG aburtim and mbcaxxriage szzenot apt to
be passed on to another ger.eratior. The apparently relatively nega-
tive resul;s d ths g~ne%i~s surzrv%yaf ths SqrVt~=SC ftist genera-
tion at Hiroshima and Nagasaki servs to emphasize ths validity of
this pGiRt Gf view. This s~dy demonstrated that with the methods
used and the radiation dosages recsi-~ed~the heavily irradiated
surviving popdation was net sufficiently large for it to be pos-
sible to demons+-ratea statistically significant difference in the
number of miations in the Offsprings of irradiated parents as com-
pared with offsprings of no~-hraciiated control parents. It did
not prove in any sense cf the word that there ‘wasno genetic effect.

hiAs

Following a gsne.-al discussion of the mechanisms of genetic
change especially as produced by radiation both natural and mt~i-
cial~ the ccmmittee made certain reccmmsndatims. In doing so they,
used natural back~oti.d radiation exposure (i.~.$radiation from oob-
m~c raysj ig~~ous roeksp“radi-unand radiopctassium in our bodies$ etc.)
and the so=:allad spmtanecus mlutatisnrate as base lines. In addition

@y:’.’L they were unanimous that n~ increass Qthe spontanaow mutations rate
was desiz-ableand that all radiation expos~-e to the germ cells at
whatever rate of expos~=e did indeed tisrease the mu+~tion rate in
proportion ix the total expsure rec~ivgd at the time of conception.
Consequently they stated that all radiation exposure to the gonads
was detrimeriialand consequently radiation expcmzres should be kept
at the minimum consistent with the overall needs of a society.

They then observed that half of the American children were
born of parects approtiately 30 years of age or less. They noted



that

cell
by the age of 30 the average American wouid receive germ
expcsures as follows:

20 Medical x-rays 3or

10 There shmdd be a natisnal system of keeping radia-
tion expcmmes on all
ment’s.

20 M~di~al
.-

30 NCImore
as a whole.

perscns as is LOW practised at & establish-

iYAs

e~ss-mss to the germ ~ells should be reduced.

thaL iOr by age thirty-far the pcqxiktian

6. For special a~tivizies inherent k which are a
greater liability to werwcpcs.~s ind}:~idualswho for gns reascn
or othsr are unlikely to P.i-:sreatesbu.ildbe selectedO
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70 Ths state of knowledge h the field of genetics
has bee~ outrun by our knowledge in the field of physics.

80 Keep all exposures to the germ cells as low as
possible for radiaticn exposure is generally detrimental to
living cells.

In essences this Committee formalized the current
thinking on the subject. It did not come up with any new or
startling c,onolusionsor reemgmendaticns. ‘

This Committe~ was empxed o.fscientists k=ll versed
in radiation patnalogy and da~~ed by Dr. Shields Wsrren,
Director of the Cancer Researwh Institute of the New England
Deaconess Hospital, Boston~ hkssashusettsj and was for five Yems
— 19.48ta 1952 -- Director of the Eivision of Biology and Me.di-
c~ne of the Atomic Ener~ Cumnissisn.

This gr~up and subcommit+=~sonblood, lung, delayed
effe[cts,and toxicity of i.ngeste~radioactive paterials reviewed
the present state of knowledge and found that our knowledge of
immediate effects was much greater thaq for delayed effects.
They observed a five year lessemd life span for American radio-
logists, estimated to have received from a fewrogntgeps to lQOOr
of exposure as eanp~ed with p~sisians not using radiation —
&nd agreed that until we h&d more precise knowledge of the:eumu-,“
-lative effects of repeated small exposure of the whole body to
radiation the rule of thumb recommended by the Genetics Committee
could equally well apply to medical effects. That is, no one
should receive more than 50r total accumulated dose to the repr-
oductivecells by age 30 - and no more thqn 50r for each decade
thereafter. Th$s9 they felt, would assure that any life expec-
tancy curtailment would be exceedingly minor~ and the likelihood
of ind~ced leukemia minimal. They noted that as fsr as effects
on.4he blood-forming oigansp the intestinal tract, ete.p sre con-
cerned~ norieof these effects have been’detected smong thas.eyho
have adhered to present permissible $as~ levels. , l’iAs “

As for the hazards from ingestion and radioactive
materials~ they cor~iz-medthe validity of existing National Com-
mittee for Radiation Protection and IrAernational Commission for
Radiation Protection recommendations &d as for the most important
of the fission products in falloutf nsmely Strontium--90jthey
stated *vthereseems to be no reason to hesitate to allow a unive~’sal’
human stionti~ burden of 1/10 of the permissible’yj.elding20 rep
in a lifetime00000 Visible changes in the skeieton h&e been reported
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only after hundi-edsof rep v~rs a~cwnuiazed and tumors cnly after
1500 or mareo’~ The permissible level referred to is that recom-
mended by the hTRP for industrial workers. The Committee noted
that although ‘Vsomechilck-enhave accumulated a measurable amount
of radioasiive strontium in tbsir bodiesp the amount is quite
small--a thousandth of what is considered a permissible dose. The
Committee eoricluded,“then, that Stzzcxtium-90is not a current
threat, but if there were any substutial increase in the rate of
eontsminaticm in the atmasphere~ it cmld become one.~’

Committee on MeteoraLxi:d AsDects CIfAtCXK& Radiation
Chairman - Harrv Wexlev - U. S. Weather By==au— —..-

h this pal% of the report there is zhs fullest discus-
sion of fallout frcm n-u:les.z-Wsaporx, They distinguish between
kilcion bursts when the cl~’~dd~es fi~tpenetrate to the strato=
sphere and megatan bursts where tk. cloud doea~ They estimate
that with suzzfacebmsts, 2,e,2 k-ha-eths fireball touches tke ,
graund 70-80$ of the rssidud ?aciix;%ivi$y falls o~t nearby, i.e.,
with small weapms a few milss~ wizh lsrger criesup to 300 miles
or more. They emphasize the sass of predicting this ~lnsarby’lfall-
out pattern -Pter the fast and Ths prabl~m of predi~ting its Pe-
cise pattern prior to det:natim.

They speak of intermediate fallout, I.e., material of
small particle size released b5!kw the stratosphere and some ’80%
of which faUs out within tAres weeks in the same hemisphere in
which it originated and tending to uneven distribution associated
with rainfall and wind pa:ter~s elcng a broad band in the same \,,
general latitude as that of its crigino Finally, thsy refer to i:.
delayed fallout of mats~iel whi~h has gained entry into the strato- ! :.
sphere. It is slow wiithan average storage time in the stratosphere {
of 10 years, plus or minus five years. A.ECbelieves the latter 1
figure - five years - is the mere likely. T~ayed fallout \

tends to distribute itself more or less uniformly over the surface
of the earth over the years. ihlAS

.
They state that “at present, the amcunt of Sr 90 in the

stratosphere frarnnuclear weapons tests is far too small to approach
maxima permissible concentration even if it were all deposited nowo’t
They urged a continuing prcgram to check on the amount of radio-
activity in the stratosphere as necessary so that if there were to
be a greatly increased rata cf thermonuclear weapons testing activi-
ties we would know at the ear-liegtmcmi+sntwhan it,was time to S1OW

down in terms of potential hazard from Sr 90 to man.

There is also a discussion of the radioactivity from fall-
OU~ Gf the ir~t~rmediat~~d dalayed Va.rieJtyOThey point out that it

-6-
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10 Nuclear Weapon debris was not effective as a seeder
for rairia
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Cmmittee- on the Effects of Atomic Radiation. Oceanomam&
and Fisheries - Chair- Ro~er Revelle, -

Sc=iDDs Institute of tietiw?rabhv-

This group viewed the past record of this country with
respect to pollution of StZZ9LUUS9waterways and harbors with ex-
trema repugnance~ They paint out that 71% of the earth9s surface
is ocean and that eventually eveqthing gets into the oceans.

They note t~t the sea as compared to the land is rela-
tively non-radioaative. Nat~-a2 radio~ctivity of the seas is 1/100
that of i~gous rocks. As a result cf weapons tests they report
the following: two days after operation Castle was over in the
spring of 1954 there was a Mllimfold inuea~e fi radi~aati~ty
of the surface waters ceszzBikini; that after four months 1500
miles away it was thrse times tne normal amount and that at 13
months the area of surfazs water cmtsmination had spread over a
million sq~usrend.las,acd i.hatat a distance of 3500 rmilssfrom
Bikini the l~artific$al”radioactivity was 1/5 the natural.

They co~cluded that tc date there has prrobablybeen no
damage to life in the sea ex~ept that at the test site praper.
They call attention to c~rcentretion of radioactivity by plant
forms in the sea and warm repeatedly against icdiacri.minatedump-
ing of radioactive wastes into the sea. They discuss the “flush-
ing ttie~vof the 131ackSe~2500 years as compared with perhaps
100 or 200 years for the shelf-deeps of the Atlantic and Cari@e=.
They stress they need to knew much more 8b0ut the ocean depths and
theh movements. (The Inter~aticnalGeophysical Year has a very
large-scale study of the depths planned fbr 1957-58). T~s cow
mittee would appazzentlypermit “controlled” sea disposal especially
of short-lived radioactive materials. They recommend that nlndue-
trial agencies formtiate conventions for the safe disposal of
atomic.wastes at sea, based on existing knowledge.w This would
seem to be a very logical and necessary move. To datep except for
small amm.nts of short-lived materialj the U.SO has not dnped any
~dioac.tive wastee in the s~~~ We ere still storing all pPOC-B
wastes in tanks. NAS

They further recommend collaborative studies of the
oceans and their organisms and though a beginning has been made
urge a gr~ater eff~rt. Finally, thay ccutend that in ten or
twenty years certain radiotracer experiments will net be possible
because of widespread 10V level conttinati.on of the seas. TMs
may well be true.

,,
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This group first discussed the application of at~c
energy techniques to the agricultural sciences; They feel great
advances till be forthcoming, but perhaps not as soon qs SCM
Cmxml The~ note the value of radioactive traoer sttdies in,-
proving our knowledge of how most economically to app~fertill-
zers, and to tiprove plant nutrition. They note $he gr?at poten-
tial value o~ionizing radiation to induce mutations irispeeding
up crop improvement programs. They point up the invaluable oan-
tribution traoer studies ca.nmake to our understanding of animal
nutrition. They touched on thm problem of radioieotopek ●a po6ai- ‘.
ble contaminants in food ~oducts and point out that pres~nt lav -\,
alwitsms radioisotopes of any sort or in any amount es poisons.
They urge a more realistic approach to this inasmuch as DO food
product is or ever has been literally free of radioactivity;

There is a general diaoussion of possible ofl%wats.of
fallout and the like on the ecology of tb eombi The odt~
recommends that it may well be in the public ~teres’t to expaud .
the present ~ograms to a continuous stu@ of the oh.akgeaim@v@s
of background radiation and the movements of radioauttvity @the
system. (This is in essence tiactivitytkt t~ ~ has-

Tunderway and is eqamiing very much along th lines remmmind?d.’

Finally, there is a statement cdncern@ use of radi-’
tion for food Processing They note that re+tively low ~tn.irea
will destroy parasites in meat and inhibit Syoutihg in pQtet~a.
and onionse They also note that for sterilization ~~ lUW
doses are requ&d (tillions of roentgene)~ They felt this area
of developed was moving as rapidly as nymmked and,that ,the
interest of the consumer wilJ. be adequately protected: T~Y e-
pect at a later’date to review the evidence far vhditaogieneda and

acceptability of irradiated foods.
L

PAS

~ommittee on DisDoeal’and Dimersal of Radioactive Waste8
~hairmaQ. A$e1 Wok. J bno s Hodd.ns .@i.-y” ..“ “..<.

!,, ,., .,., ,,..~.. . .,.
“This group considered the riagnituieof “the~oblem not

as it is todsy but as it will becoms with fill scale pmdudion
of power by nuclear reactorse They note that to date ‘a#sontially
none of these wastes has been returned to the environment. It 56
being stored in tankso Thsy point out the impdmce et davmlap-
ing more economic methods”of handling these wastes to the total.
development of atomic power. They have no quarre~ ~ti ~esemt
practices but are concerned a+ the future magnit~ ‘“ofths x~i

-9-
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They estimate that by 1980 there will be 20 x 107 gallons qf waates,
~ deal with. The&i must, they SW, bS contained In s- f~~ ~ -
ottiex=7AK&as a lsrge program to cope with this problem oh two
fronts ~ ‘:ohe,to ~oduce perhaps by sintering a non-leac~ble sta-
ble mass

%?
two, to remove by seperaticm the worst offenders, Sr9Q

and Cesium . ;. ,.. *L.,*
..... ‘...... . . .’.’,.:,,.’:.y

They note present practices with ‘reg~d “toradioisoie~
poduction, transportation ~d utilization *9 ‘omdS but ‘~mst
review from time to time as theti very rapid~ .mpandlng activity ‘,
continues.

.\’ . ..,
T :’

The discussion of reactor accidents’as a hazard i8”’q&to
general. ,They.urgecontinued requirement of containment of tha
reactor itself for all but small research reactors as @racticad to-
day in this country. They urge constat vigi~ce ~d @onQl~Q.

that the extreme hazard -- total vaporization of a reactcw -- iu

unlikely.
,,

{.
In other words, thie entire etudy adds up to reasauranae

for the present, and repeated urgings to keep vigilant lest this
new technology needlessly get out of hand.

..,.
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Critique of British PfedioalResearch Councfi
The Hazards to Man of Nuclear and AUied

Radiation

A Report to the British Medical Research Council.

The British Medical Research Couqcil.is a govewtiql bO@
and was dfrected by the Prime Minister “OH29 $larch195S tq appoint a’
committee under the chatim~hipof % HaroMH@~o@h to.Te?3&rlthe..—
existing scientific evidence on the metical aspects of nucl~aqd ..
allied radiatiome ..... .,’

..-.,
:..,.

This report consists of eight cha@ers. The f’&s* four
chapters deal with basic understan~s of radiation and its bi~ogical
effects, the fifth chapter with etistimg and foreseeable.e?posurea
@e both to peacetime uses of atomic energy as wellas to nucl~.: .
detonations in testing andinwarfae, t% si@h part tith reccqimda-’”
tiom ofpermissable exposure a@the seventh and eight parts @ti
p~ies and conclusions. ., .,.,, .. . .

,,, .,,

Chapter I is an introduction to the report.

Chapter 11 discusses in simple term the ~tW@ 0~ ~~tio~
and its action on livirg cells. It deals with well k~~q~~t~~

methpds of measurement ad biological effects. ..\. ‘ ,, .,(

Chapter 111 disc&ses the effects of~adLati~O~&?’k@&
of the individual. It includes dtic~sio~ of the e~w Bf’fects.,
upontke ‘apanese at Hiroshima ard Nagasaki and the ldtqr cl~lu~ti’
if an increased incidence of leukemia among the sqw~vors~ w ~~i~
state they have demonstrated an increased inc$dence of leU.k@dAI$Jl
patients With arthritis of the qine treated~i~ x-ra~ss ~@Y c~~v
‘also&uerican statistics on t@”inqreased evidence of lsqk&nia ~
ra~ologists- They conclude that radiations can induoelptieWP@
do not quantitate the exposure necessa for such aneffe$t sbQ~.Q~

%@ge ?ingle dases as at Hiroshima and agasaki. ~~.As “~;
.-

There follows a discussion of ra’tiatipnas an inducer d’
canc”erand a conjecture that 1000r exposure to radon gas and its

I

@ughterproduces induced lu@ cancer in the Sc~eb6rg ~nd J~aahim@@

T mines. paradtically, they go on tp say that there $.sno evicieqce
. that external x- or gamma rays can cause lung tumors in OqXL

There is a discussion of radiation as a C?qse 0$ ~Qm $-s
drawn principally from the reports of cancer of bones in $’@%luwh$
workers ad individuals given”radium therapeuticaHyi hst d Ws
is AErican data. ‘hey feel tkre U Mt much of * factor Qf *MQ*

-1-
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in the present maximum permiss .bleconcentration for radium. They
indicate the risk of development of tone cancer from x-ray or gamma
e.iqjosurein-industry is insignificant. There is brief mention of
skih catier as induced by ‘~~atio% and thyroid gldnd c~~r ●

Again

the 1ikelihood of this sort of thing from industrial exp~ure under
mbdern controlled conditions is insigtiicant”except, of co+uwe, b
the event”of acciden~l overexpose.

&diation 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 p~ved in experiments ui.thanin@ls
at, to be sure$ radiation doeses somewhat-abovepennissiiblelevels:’
T& National Acadeiy of Sciences report emphasizes this effect and
cites the reduced life expectancy of Americafiradiologists.

:,

Both reports mention effects of radiation on developing
fetuses, and the temporary sterility in males e~osed to a few htindred
ioentgens at a single exposure. The Btitish rep&t is totally ‘“$’

reassuring on the effects of occup~tional exposures on fefiilityi

Chapter ~ iS a very ~e@hy genetiCS effeCtS diSCUS9iOIl

with many figures, tables and calculations and a critique of ‘%he
Atomic Bomb Casualty Commission genetics study in Jq=n. This is a
highly technicaldiscussionand comes out with the same conclus~ons
as “doesthe Natioml Academy of Sciences5 MIMIY tihat a dose of”
radiation which would double the mutation rate bf a relatively sm~
group of prospective parents would prmduceno n&iceab26~sffects.
?For ‘I&velsof radiation up to the doubling dose$ and eve$ some -y
beyo’nd~the genetics effects of radiation are txily appreciable whe~
reckoned over the population as a Whole’and med cause na al- to’
the individual on his own account.”

Chapter V discusses natural radioactivity -- radiatiQn fr=
app~enances of civilization @ occupational exposure to ia~at$m
The report concludes that diagxmstic medical ~x-raysproduce exposures
to the germ cells of the order of 22% that of background’and conetittie
the most important source cf man-made irradiation. It is’esttitad
that the United Kingdom.Atomic Energy Authori~ls employees receive
an average does of O.hr per year. INAS ‘

The estimated external radiatidn exposure to people +ri
Great Britain from fallout from all past nuclear tests has been quite
&nMal. Moe. Including all ordina~ atomic bombs ez@.oded before
December 1955,and calculatirigall of the radioactiviiywhich they
have contributed andwill contribute ever the riext50 years,’tt iS
found that the total dose:which a man, continuously out of doors,
day andnigh$~would receive is 0~005 r. TO this dose from or*rY
atomic bombs must be added the does of thermonuclear weapons. For
these latter the dose from the radioactivity still to be deposited is

REPwDucED FPOhlTHE COLLECTIONS
OF Ti, E ARCHIVES oFT~E
IYATIONALAWDEMYOF SCIENCES
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more important. It can be est~ated that the accumulated dose frOXIi

thenaonuclear weapons is 0.002 to 0.003 r with another 0~02’7r stffl
to come. All these doses together add up to about 0.03s r from
weapons already exploded. This is a mximwndose. The loss of radio-
activity from weathering has not been taken into account, nor has
the protection afforded by buildings in and around which most people
in this country spend a large part of theti lives. It would be
realistic to divide the dose by three for weather- and ~’ seven for
protection afforded as a result of time spent in houses. me average
inhabitant of this count~ may therefore receive in the next SO yem%
between 0.001 and 0.002 r from this fallout, or 0.02 to 0004 per cefi
of the radiation that he will receive during the same period from
natural surroundings.” ,.

The report has this to say about the effects of a continnin$
programof testings a... if the firing of both types of bomb were
to continue indefinitely at the same rate as over the past few years,
there would be a build-up of activity gradually reacting a 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 o.o26 r or about 0.9 per cent of what he wo~d receive in the S-
period from natural sources.”

An important radioactive component of fallout =terial is
Strontium 900 This isotope may be deposited in the bone and when
present h sufficient quantities can cause bone cancer. The Ufited
Kingdom Medical Research Council report estimates that to date aboti”
0~011.curies of Strontium 9° per square mile has fallen and that
future deposits from past tests may produce a maximum gf 0.045 curies
of Strontium90 per square mile by 196s. These data are immediate
evaluated in the report$ ‘*OO these figures should be viewed against
the backgroundof the fact that the top one foot of soil has always
contained on the average about one curie per square tie of the
equally, if not more, dangerous naturally occurr~” radium,”

They estimate the hazard from plutonium in fallout as ve~
small. They feel Cesium13T ~ Iodinel-31and Barium~O are of veqy
little significance outside a nearby area of very heavy contam_tiOni
They estimate the gonadal dose as 1% af natural background and
diagnostic radiology as 22%. ‘l~ediscussion of atomic warfare is ~00

scmt to consider hereo
INAS

Chapter VI$ Assessment of the Hazards of E@osure to Rad$atian,
is in essence a summaryof the forego@ -- pombing out tie differ-
ences between effects on the individual and genetic effects. They
conjecture that no ~authoritative recommendation will name a figure
for permissible radiation dose to the whale population additional to
that received from natural sources, which is more than twice that of
the general value for natural background radiation.” This is estimated
by the British at 0.1 r per year, hence 3r in30 years and 7r ti’70
years. The National Academy of Sciences estimate is an average of
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4.3r r in30 years from natual background ~osue and they recommend
10r as the top figure for average exposure of the population as a
whole-before age 300

As to the hazard from strontium9~ the report states “if the
concentration in human bones showed signs of rising ~eatly beyond
one-hundredthof that corresponding to the maximum permissible
occupational levels they would feel that immdiate considerationws~
required. This figure is LO times the highest they report in man
today. The National Academy of Sciences report states ‘It ~ppears,
then, that strontiun@ is not a current threat, but if there ~re
any substantial increase in the rate OZ contamination of the atmos-
phere, it could become one.n

/
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The conclusionsare to all intents ati proposesidentical
those of the National Academy of Sciences repcrt.

Ad~U$e justification should be required for the employment of
a~ source of ionizing ra”diatioron however small a scale. This
is not explicitly stated in the National Aoademy of Scierces
report but is inherent in it.

Dose levels to the individual -- 0.3r per week -- 200 r in a
lifetime for occupational e~bsw-es and no nme than 50r the
first thirty years of life.

No more than twice natural .gackgloundfrom man-made sources for
the population as a whole.

lNA.S

The present and foreseeable haza?ds from external’radiation tie
to fallout at present rate of testing is insignificant. As to
internal hazards from strontium$~~at its present level no detect-
able increase in the incidence or ill-effects is to be expeeted.
‘Nevertheless, recognizing all ‘:oeinadequa~”of our present
knowledge, we cafiot ignore the possibility t@at if the rate
of firing increases and particu:.arlyif greater numbers of thermo-
nuclear weapons are used, we ccdd within the lifetime of some
now living, be approaching leve.s at which ill effects
might be produced in a small nuaber of the poptiLation.B This
is a rather roundabout way of s@ng, ‘letts be careful.n

a. All sources of radiation skwl.dbe under close inspection.
A personal record not only of roses of radiation received during
occupation but also of exposw(s from all other sources such as
medical diagnostic radiology ~VLouldbe kept for all pmsons ,
whose occupation exposes them JO additional sources of radiation.
The National Academyof Sci.em>s report would seem to include
the whole population in its sjnilar recommendations.
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b, Present practices in medical diagnostic radiohgy should
be reviewed with the object of clar~ing the indications for
different special types of examination now being carried out
and defining mwe closely, both in$elation to the patient alwi
to the operators, the conditions w~ch shouldbe observedin
their performance. This says, in effects “let:s tighten up oti
unnecessary exposures.w

c. The uses of radiotherapyin non-maligmnt conditions should
‘becritically examined -- again, a warning b tighten up on
unnecessary exposures.

d. The small amounts of irradiation
such as x-ray machines used for shoe
and clocks, and television apparatus
as possible.

from miscella=ous sources,
fitting, luminous watches
should be reduced as far

d. They end with a pleafor better vital statistics.
recommendation appears in the Natio~l Acadeqy of
report.
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