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C~THE REPCRT OF THE
NATIONAL ACADEMY OF SCIENCES

The Biological Effects of Azcmic Radiation
Based on (1) ‘~AReport to the Public,‘vad (2) !fs~y Report.”

The study was undertake largely as~a result of the con-
cern felt thrmghout the country following the March lJ 1954 tb.er-
monuelear test explosion at Bikiniy as a result of’ which a number
of Marshall Islanders and Japanese fishermen were irradiated by
fallout debris from the explosion. Subsequentlyj a number of
scientific bodies in the U.S.passed resolutions requesting that
a study be made of the possible effects on the human raoe of con-
tinued nucle=% weapons testing. r4PAs

Whereas the AEC has always been aware of the possible
hazsrds from fall-out fr~m surface bursts of atomic weapons (se?
?lEffe~tsof Atomic Weap3nSqt91952)9 it had been even more avme’
of possible hazards to neerby livestock and the public gener~ly
from sari.misaccidents which could conceivably occur to large’pro-



duction reactors such as those at the Hanford Works. The Bikini
fallout incident made it abundantly clear that fallout ~ impor-
tant frmn the standpoint of ccncirraadweapons testing and as a
factor in civil defense phuming, The p-oblem of radiation effects

ha3 be~n undsr continui~g re~iew by the AEC and by the joint U.S.,
U.K. and Canada Trip=tita msetings. Tn additionj the AEC has con-
tributed a major pwticm of the basis scientific data for the de-
liberations of the National Cmnittee far Radiation Protection and
the InternatimA Cmmmissicr.fcw Radiation protection.

In ‘:heFm?ew=d to the S~zy Report, Dr. Bronk stated:
f~The~~e & a~~~~ e~ergy is parhap.sone of the few majOr tedhno=-.

logical devaloprnentsof the pa3z*5Q years in which careful.oonsidefa-
tim of the relationship Gf & new te~b,alagy to the needs and welfare
of human beings has kept pa~s with ik3 development. Almost from the
very beginning of th& day of zha MEX-.hatknProject eszzefulattention
has been given t~ the bislogi~al ar.dmedical aspects of the subject.
By conht1359 the automobile rsvolxticnized cm patkern of living ~d
working but we are only now begirmirg t~ appreciate the problemsiof
safetyj urban congestion nervmls tension and atmospheric pollut<on
whhh havs accompanied its de~elopment. In the same way, the develop
ment of the aircraft industry Gutram our knowledge of how to meet the
envi~cmaen-md needs of the human beings it iqtended to transport
through the skies.?v NA:;

The scientists savs for the genetiei.stsjwere all persons
who had actively participated in the past in the efforts to reduce
industrial toxicological hazsrds$ air pollution, stream and harbor
pollutions and soil and crop pollutfonp and destruction which has
cmcumed with duWh@Eg iAckS*iIVi133largely uncontrolled until seriou
damage had already tak& pla~e. They ~-a dgter~ned that ~th a much
greater body of knowledge to draw cm smxerning radiation effects,
simik- situations will not ~is~ as a result of the rapidly growing
atomic ensrgy industry with its even greatar potemtial dangers.

cmiwqlmntly, Or.eethay had assured themselves on two point
namely: weapms testing at the present rate and with present safe-
guards was not a present menar.~eP=.d the safety precautions of our
present atomic energy operations were inde~d effective they became
preoccupied with pointing out the ~~oblems inherent in a greatly ex-
&nded ~tcmie ene;gy
repcmt th~ idea that
very caz-efulindeed.

h%try, Th~re constantly recurs tkough the
all is well tcday but for the future let us be



In summsryj the report was t~tally reassuring as regards
nucleaz-weapons testingj it did not attempt to face up to the
problems 0$ an atomio wsr$ and firally ih was prggempi~d with the
potential hazerds inh=erit in a de=loping era of large scale ato~~
power.

They then observed that half of the American children were
born of perents ~pprmcimately 30 years cf age or less, They noted



rscmmendatixs are;

system of keeping radia-
tion exposures on all
mel’lts.

20 I&W2al

30 No mcr3
as a whole.

a



has been

possible

70 ‘I’hestate of knowledge in the field of genetics
outrun by our knowledge h the field of physics.

80 Keep all exposures to the germ cells as low as
for radiation exposure is generally detr~mental to

In essence, this Committee formalized the current
thinking on the subject. It did not come up with any new or
startling conclusions or reeorgmendaticns.

The Committee cm~

This Cmmittee was cmp~sed of scientists well versed
in radiation patnulogy and chaired by Dr. Shields Warrsn,
Director of the Canee~ Reseamh Institute of the New England
DeaiionessHospitalj Bostonj M=sa~husett~2 and was for five Y~~s
— 1948 tc 1952 -- D&e~tor of the Di-visionof Biology and Medi-
c$ne of the Atomic Energy Cmmnissiori.

This PGUP and subcmmit+=~>on blodj lungj delayed
effectsj and toxicity of ingeste? radioactive %terials r@vie~d
the present state of knowledge and found that our knowledge of
immediate effects was much greatsr *hap for delayed effects.
They observed a five yesr Isssened life span for American radio-
logists~ estimated to have received from.a few ro5n@ep~ tO Wor
of exposme as cmpa”ed with physi~iam not using radiation --
iindagreed that until we l&d more precise knowledge of the’eumu-

-lative effecis of repeated small exposure of the whole body to
radiation the r-aleof thumb recommended by the Genetics Compittee
could equally well apply to medical effects. That is~ no one
should receive more than 50r total acmmmlated dose to the repr-
oductivecells by age 30 - and no more thqn 50r for each deqaf+
thereafter. Tl@s9 they felt, would assure that any life qcpec-
tancy curtailment would be exceedingly mlnor9 and the likelihood
of i~duced leukemia minimal. They n6ted that as far as effects
on the blood-forming otigans9the intes~~nal tract, etc., ue ~on-
cerned~ none of these effects have been detected among those who
have adhered to present permissible dasa levels. .

..
[-AS

As for the hazards from ingestim and radioactive
materials9 they confirinedthe validity of etisting National Com-
mittee for Radiation I?mteoticm and T.pternationalCommission for
Radiation Protection recmmendatians and as for the most “important
of the fis:ion products in fallout9 namely Strontium=-90Jthey
stated ~tthereseems to be no reason to hesitate to allow a unive~’sal’
human strontium burden of 1/10 of the permissible yielding 20 rep
in a lifetime00000 Visible changes in the skeieton have bean reported

-f=>
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only after hundreds of rep wsre acc.m~a~~d ad t~~s Cnly after

1500 or more,f’ The permissible level referred to is that recm-=
mended by the hTRP for industrial workers. The Committee noted
that although ‘?somechil&-e~ have a~eumu.lateda measurable amount
of radiGa3tive strontium In thsir b~dies$ the amount is quite
small--a thousandth of what is considered a permissible dose. The
Committee eorduded$ ‘;thenjth~~ S~r~Zti~.90 is not a current

threat, but if there were any substmtial increase in the rate of
eontaminatim in the atmosphere it could bec~me one.!’

In this ps.ri cifths report there Is th$ fullest discus-
sion of fallw~t frcm riuslearW33pL3PS0 They distinguish between
kiloton bursts when the clcr~ddoes riotpezetrate ta the strato=
sphere and megatan bursts where t% clvad does. They estimata
that with surface btists$ i,e.: whsre the fireball icn~chesthe ,
grmnd 70-80% of the residual ?adixskivity falls ost nearbyf i.e.,
with small weapons a few milssj ‘withla??gercries“&pto 200 miles
cm moreO They emphasize the eass M predicting this ~~nearby”fall-
out pattern e.ffterthe fa~c and iha prcblem of predi~ting its pre-
cise pattern prier to detcnazim.

They speak of intermediate falloutj i.e., material of
small particle size released hehw the stratosphere and some 80%
of which falls out within thres weeks in the same hemisphere in
which it originated snd tending to uneven distribution associated
with rainfall and wind patterns along a broad band in ‘thesame
general latitude as tha~ cf its cm~gin. Finally, thsy refer to
delayed falluwt of material Whish has gaited entry into the strato-
sphere. It is slow with an average storage time in the stratosphere
of 10 years, plus or minus five years. A.ECbelieves the latter
figure - five years - is the mere likely. This delayed fallout \

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

They state that ~’atpresent$ ths amcunt of Sr 90 in the
stratosphere from nuclea weapons tests is far too small to approach
maximum permissible concentration even if it were all deposited now.”
They urged a continuing program to check on the amofit of radi.o-
activi”tyin the s’tatosphere as ~ecessary SG that if there were to
be a greatly increased rake cf thermonwlear weapons testing activi-
ties we would know at the esrlie~t moment whan it,was time to .$1ow
down in terms of potential hazard from Sr 90 to man.

There is also a discussion of the radi~activity from fall-
out of the intermediate and delayed vari~ty. They point out that it

,. ,,
, - -’““ ‘



10 Nuclear Weapon debris was not effective a3 a seeder
for rain.
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Committee on the Effects of Atomic Radiation. Oceano~aQ~
and Fisheries - Chairman. RoQer Revellep -

Sori?ms Institute of 0w3an9craRhy

This group viewed the past record of this country with
respect to pollution of streams~ WaterWSJ%3and harbors with eX-
treme.repugnance. They point out that 717 of the earthvs surface
is ocean and that eventually everything gets into the oceans.

I

They note that the sea as c~mpared to the land is rela-
tively non-radioactive. Natural radioactivity of the seas is 1/100
that Of igr@OllSrocks. As a result cf weapons tests they report
the folloting: two days after Operation Castle was over in the
spring Of 1954 there was a mllionfald increase in radi~aetivity
of the surface waters near Bikini; that alter fow months 1500
miles away it was three times the normal amount and that at 13
months the area of surface water contsmir,ationhad spread over a
million square milesp and i-hatat a distance of 3500 miles from
Bikini the ‘~ar”tific~al::radicaetivi.t~was 1,/5the natural.

They cornluded that tc date there has probably been no
damage to life in the sea excfiptthat at the test site proper.
They call attention to concentration of radioactivity by plant
forms in the sea and warn repeatedly @gainst india~riminate dump-
ing of radioactive wastes i~to the sea. They discuss the ~rflush-
ing time?”of the Black Sea=2500 years as compared with perh~s
100.or 200 years for the shelf=deeps ~f the Atlantic and C@f~e-.
They stress they need to knew much more about the ocean depths and
their movements. (The Inter~aticnal Geophysical Year has a very
large-scale study of the depths planned fbr 1957-58). T~s CO*
titiee would appazzsntlypertit ‘~bontrolledf~sea disposal especially i;

of short-lived radioactive.materials. They recommend that ‘Indus-
trial agencies formiilateconventions for the safe disposal of
atomic.wastes at sea? based on existing knowledge.’? This would
seem to be a very logical and necessary move. To dateg except for
small a.munts of short-lived material~ the.U.S. has not dxnped any
radioactive wastes in the sea. We are still storirigall proeEw$B
wastes in tardcso SAS

They further recommend collaborative studies of the
oceans and their organisms and though a beginning has been made
urge a greater effort. Finally, they contend that in ten or
twenty years certain radiotracer experiments will not be possible
because of widespread low level contardnation of the seaso TMs
may well be-true.

i

i

.!

-8--



ttee cm the &ffects of ~~ ~
Pod-o s - ch&&g& FTof. I“lo-

! Univ=sitv of Mich.i~. Arbor. MichiEaQ

!

. ~

This group first discussed the application of at&ic
energy techniques to the agricultural sciences. They feel great
advances w~ll be forthcoming, but perhaps not as soon as some
cUtim. Thq note the value of radioactive tracer studies in,b-
yoving our knowladge of how most economical~ to app~fert\ll-
m.rs, and to improve plant nutrition. They note ~he ge@at,poten-
tkl. value of-ionizing radiation to induce mutations iriepeedlng
up mop improvement programs. They point up the invaluable eon=
tribution traoer studies caumske to our understandx, of Qdmal
nutrition. They touched on the problem of radioisotopes ●e po8at- ‘.,
Me mntsminants in faod products and point out that presbnt law
al.asaesradioisotopes of any s~t m in q? amount aa poisons.
They wge a more realistic approach to tMs inasmuch as no food
product ia or ever has been literal~ free.of radioac%ivit~,

There is a general diacus~ion ofpopsible qffeate.of
fallout and the like on the ecology of th OOUII&i The o-t*
remmuends that it may well be in the public interest to expand .
the preaantprogrsms to a continuous stuc@ of the o.hahgeain ,law@8
of txmkground radiation and the movements of radioaot%tit$ im.th.
system. (T~s iS in essence ~acti~tyt~tt~ = ~~~k

Tunderway and is expanding very much along the lines reuozmidpd.”

Finally, there is a statement c&ncer&$ use ~f ra&-~
tion for food processing. They note that relatively low ~t$ties
will destr~ parasites in meat and inhibit spr~uti~ in potetv~.
and onions. They also note that for sterilization ~b }WP
doses are rsqxed (millions of roentgeas). They f@t this area
of development was moyi.ngas rqidly as -ranted and,that ,the
Interest of the consumer till be adequately protectdi ThOY e~
pact at.a later-date toreview the evidence for vhol-ned~ ~

ecoeptability of irradiated foods. .JyAs

G remitteeo isoel’O n D n a and Dimersal of kadioac asteative V
man. Abe1 wok, Johns Hon.klns.Dnitiei’ait~’ ,,”.“..!,..

. ..;, ,,. .’,....’.. .
‘This group consideredthe tignitude of the problem not

as it is todsy but as it will become with fi&l scale pmdu@ion
of power by nucleer reactwso They note that to datt’easontiaw
none of these wastes has been returned to the endmmmnt. It is
being stored in tanks. They point out the importenca ofdw~hp-
ing more economic methods’of handling these wastes to t,@ told.
development of atomic power. They have no quarrd @thpramsnt
practicea but are concerned at the future magnitu& ’of tb PZW-IU*
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They estimate that by 1980 thera will be 20 x 107 @.1.ons of wastes,
to i%ealwith, These must, they say, M contained in s~ fQr~ or -
other’v AEW.has a large program to cope with this problem oh two
fronts -- ‘Tine,to produce perhaps by sintering a non-leackble sta-
ble mass

*?
two, to remove by separation theworst offenders, *9Q

and Cesium . .. .,,,-+;.
.>. .’,:,..”,,.’;.}

!hey note present practices with ”reg+d’to ra&o$sok~
production, transportation and utilization w? sound, but sugge+et
review from time to time as theix very rapidly ,wqmndi~ aoti~ity :
continues.

.{’ :,\

The discussion of reactor accidentq’as a’hazard is””qT&tc
general. They urge continued req~ement of contai~~t of t~
reaqtor itself for all but small research reactors as jiracticedto-
day in this country. They urge constant vigilance and eondude
that the extreme hazard -- total vaporization of a reactor -- ifi
unlikely. ,,

In other words, this entire study adds up to reaaauranae
for the present, and repeated urgings to keep vigilani lest this
new technology needlessly get out of hand.
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Critique of British Medical Research Council
The Hazards to Man of Nuclear and Allied

R8diation

A Report to the British Medical Research Councfl

The British Medical Reseach CoWfi is a govew~a~ ~@Y
and was directad by the Prim Minister OH 29 krch 19S5 tq appoint a’
committee under the chairmanship of Sir Hai@.d H@~ofih to~~~ttilthe
existing scientHic evidence on the medical aspects of rmakamaqd ..
allied radiatio~. ,’

.-.. !. ...
This report consists of eight chapters. The f~s~ foW

chapters desl with basic understandings of radiqtion and its bi@ogical
effects, the fifth chapter with existing and fores=ble. a?pos-
@e both to peacetime uses of atomic energy as wellas to nuele?tr.:
detonaticms w testing and inwarf=ej t% s%h Pafi @@ ret-*-’”
tioQs ofpermissable exposure arujthe seventh and eight p=tsti~
pqumaries and conclusions. . -,.,.,

.“ ,’
Chapter I is an introduction to the report.

Chapter 11 discusses in simple terms the natwe q~ ~di?tion
and its action on livirg cells. It deals withwell knQw~ @ts,
methpds of measurement ad biological effects. ,t.’,. ,.1

Chapter 111 disc&ses the effects of ratiatimogt~!? bf@@
of the individual. It includes dticzssions of the eqr~ effects
upon tk ‘apanese at Hiroshima ani Nagasaki ad the 14tqr C@T@.Otiti:
pf an ircreased incidence of leukemia among the S~v+.?0r5* m llr$..i*
state they have demonstrated an increased inc$dence Qf leu.k-~ ti ,
patients Mith arthritis of the ~tie treated Wi$h x-r~ya. ~ey Ci~-
also &nerican statistics on t@ inqreased evidence of lE@6tis in
ra@olo&ist se They conclude that radiations can induaeh@ce@?W*
do not quantitate the exposure necessa

%
for suih anef?e$t sb@*Qf

large single doses as at Hiroshima and agasaki. .,,~<,~~ ;

There follows a discussionof radiation asan inducer d
cancer and a conjecture that 1000r exposure to radon gas.and its
~ughterproduces induced lunjgcancer in the,Schneet@rg~ti J~aoM.wMl
mines. parado@callyl they go on tp say that there i6 no evid3qcS
that external x- or ga~ rays can cause lung tumors in hwo

‘?bereis a discussion of rsdiation as a cq~se @ kQ@ t-s
draWprincip@ly from the reports of $ancer of bones in $#@UUI d$@.
wQrkers ami individuals given radium therapeutiallyi Most d’ ‘this
is A@rican ciqta. They feel tkre is not much of ~ factor qf fK@3~

-1-



in the present maximum permiss ,bleconcentration for radium. ‘l’hey

indicate the risk of development of tone cancer from x-r~y or gamma
ex@sure in industry is insignificant. There is brief mention of
skih caxiceras induced by ‘radiation,and thyroid gldnd cancer. Again

the likelihood of this sort of thing from industrial exposure under
mbdern controlled conditions is insignificantexcept~ of Course$ in
the event”of accidental overexpose.

Radiation cataracts are mentioned ‘asa hazard subject to
ream control.

,,

This report seems to understate effects of radiation on
life span which has been ‘soclearly proved in experiments with anin$fs
at, to be sure$ radiation doeses somewhat above pervdssible levalse
The National Acadexiyof Sciences report emphasizes this effect and
cites the reduced ltie expectancy of Amricah radiologists.

-,,

Both reports mention effects of radiation on dsvelop~
fetuses, and the temporaqy sterility in males e~osed to a few hbdred
ioentgens at a single exposure. The British rep&t is totally ‘:”’”
reassuring on the effects of occupational exposures on fefiility.

Chapter IV is a veqy le”hy genetics effects discussion
with many figuresj tables aridcalculations and a critique of “tie
Atomic Bomb Casualty Commission genetics study in Japan. This iS a
highly technicaldiscussion and comes out with the same conclusions
as ‘doesthe Natioml Academy of Sciences, namely bhat a dose of
radiation which would double the mutation rate ~f ~ raa~}v~y smm
group of prospective parents would prdduce no n.oticeablesffects.
BFOr ~“VeI.Sof ~diation up to the doubling doses and eve~ Some -Y
beyond~ the genetics effects of radiation are only appreciable when
reckoned over the population as a whole ”and~ed cause na al- fo’
the individual on his own account~~

Chapter V discusses natural radioactivity -- radiatZQn from
appurtenances of civilization and occupational exposure to iadi.aticm
The report concludes that diagnostic lnedical~x-raysproduce exposures
to the germ cells of the order of 22% that of backgroundand constitute
the most important source at man-made irradiation. lt is”est-tad
that the United Kingdom,A~omic Ener~ Authori@ls employees receive
an average does of O~k per year.

,, .
04iis

The estimated external radiatic)nexposure to people $n
Great Britain from fallout from all past nuclear teats has been cpite
&limaL ~eo. Including all ordinary atomic bombs e@oded before
December 19559 and calculatirigall of the radioactivity whic~ t~eY
have contributed andwill contribute ever the neti 50 years,”it is
found that the total dose which a man, continuously out of doors,
day andnigh$g would receive is 0~00~ r. ‘To this dose fro~ 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

2-
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more imporwnt. Ii can be est~ated that the accumulated dose from

thexm.onnclearweapo~ iS 0.002 to 00003 r with another 0~027 r stffl

ta come. All these doses together add up to about 0.03S r from
weapons already exploded. This is a maximum dose- The IOSS of ~~o-
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 their lives. It would be
realistic to divide the dose by three for weathering and by seven for
protection afforded as a result of time spent in houses. we average
inhabitant of this country may therefore receive in the next SO ye&s
between 0.001 and 0.002 r from this fallout, or 0.02 to 0,04 per ce~
of the radiation that he will receive during the same period from
natural surroundings.n ,.

The report has this to say about the effects of a continn~
program of testirg~ ‘... 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 reaching a plateau
in about a hundred years time which~ on the same basis of calculatio
would give the average individual a dose over a period of 30 years
of 0.026 r or about 0.9 per cent of what he wo~d receive in the same
period from natural sources.W *

An important radioactive component of fallout mterial is
Strontium 900 This isotope may be deposited in the bone and when
present in sufficient quantities can cause bone cancer. The United
Kingdom Medical ~search Council report estim@tes that to date about
0~011 curies of Strontium 9° per square mile has fallen .andth&t
future deposits from past tests may produce a m~ Qf 0004~ ~~ies
of Strontium90 per square mile by ?.96s. These data are inhnediate3y
evaluated in the reportj l’,~athese figures should be viewed against
the background of the fact that the top one foot of soil has always
contained on the average about one curie per square mile of the
equally, if not more, dangerous naturally occurring radium.”

They estimate the hazard from plutonium in fallout ~ vbq
smalle They feel Cesium13T ~ Iodine~l and BariumNO are of very
little significance outside a nearby area of very heavy contaminatio
The’yestimate the gonadal dose as l% af natural background and
diagnostic radiology as 22%0 the discussion of atomic warfare is tOO

scant to consider here.
114A5

Chapter VI$ Assessment of the Hazards of Exposure to Radia
is in essence a summary of the foregoing -- po~nting out the 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 whole population additional to
that r~ceived from natural sources, which is more than twice that of
the general value for natural background radiation.” This is est-te
by the British at 0.1 r per year, hence 3r in 30years and Tr in ‘7~
years. me National Academy of Sciences estimate is an average of

=’3”



4.3r r in 30 years from ~tural background exposure 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 strontium90 the report states “if the
concentration inhma bows showed signs of rising great& beYo@
one-huntiedth of that corresponding to the ~ permissible
occupational levelU they would feel that immdiate co~ideratio’nwsre
required. This figure is 10 times the highest they report in -
today. The National Academy of Sciences report states ‘It Appears,
then~ that strontiu.m90is not a current threat, but if there wre
any substantial increase in the rate of contamination of the ~tmos-
phere, it could become one.~

I

The conclusions are to all intents ani purposes identicel
to those of the I’$atio-lAcademy of Sciences report.

1.

2.

30

40

5.

Adequate justification should be required for the employment of
any source of ionizing radiatio~ on however small a s.calee This
is not explicitly stated in the National Ad@muy of Scie@eS
report but is inherent in it.

Dose levels to the individ~’1 -- 0.3r per week -- 200 r in a
lifetime for occupational exposwes and no mwe than50r the
first thirty years of life.

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

NAS

The present and fmeseeable haza?ds from exterhal’mdiatioti tie
to fallout at present rate of testiw is insignificmt, AS to
internal hazards from strontium$]oat its present level no detect-
able increase in the incidence of W-effects is to be expetied.
‘Nevertheless, recogniztig all ‘:~e~dequaq’of our present
knowledge, we cannot ignore the possibility; that if the rate
of firing increases and particularlyif greater numbers Qf *therm
onuclearweapons are used, we ccd.d within the”lifetime 0$ some
now living, be approaching leve-s at which ill effects
might be produced in a small nunber of the population.” This
is a rather roundabout way of Slying$ ‘letrs be caref~.n

a. All sources of radiation skm.ldbe under close inspection,
A personal record not only of roses of radiation received during
occupation but also of exposur~s from all other sources such as
medical diagnostic radiology s~touldbe kept for all persons .
whose occupation exposes them .O additional sources of radiation.
The
the

National Acade~
whole population

of Sciem~s report would seem to include
in its s:nilar recommendations.
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b, Present practices in medical diagnostic radiol~ should
be reviewed with the object of clarifying the indications for
different special types of examination now being carried out
and defining more closely, both in%elation to,the patient ati
to the oDerators. the conditions wh2ch should be observed in
their pe;formanc~. This says, in sffect~ aletls tighten
unnecessary exposures.s

c, The uses of radiotherapy in non-malignant conditions
‘becritically examined -- again, a warning to tighten up

up on

should
on

unnecessary exposures,

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

from miscellaneous soirees,
fitting,”luminous watches
should be reduced as far

6. They end with a plea for better vital statistics. No co?n~MiLe
recommendation appears in the Nati~@ Academy of Scienchs ‘
report.

●

-5’-

\w


