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ENCLOSURE 1

CRITIQUE OF THE REPORT COF THE
NATIONAL ACADEMY OF SCIENCES

The Blolqglcal Effects of Atcmiz Radiation
Based on (1) "A Repcrt to the Public," and (2) "Summary Report."

T¢ undsrstand and beat evaluate the implizations of
this repert it is important to b2ar in mind the background of
the individual scisntists who made the study and their relation-
ship to the Natiocnal Academy of Sciences-National Research Council
and to the Government, -

Ths NAS-NRC is not a Government organization, True, it
was e3tablished by President Lineosln in order to have a distin-
guished bedy ¢f szisntists with whom the Government could consult
at the time of ths Civil War, On %the other hand, it is a self-
psrpetuating bedy of frse American scientists who control the
membership of the Academy withcut any Government appointmenta,
While varicus Federal agenciss may appcint representatives to the
various divisions of the Natiscnal Research Council (the operating
body of the NAS), thsy serve toc bring problems to the Courneil for
advize, and not tc esntrol the aztions er the opinions of Council,

In the case of this study, the President of the NAS,
Dr. Detlev W, Bronk, zalled togsther scme 100 American sclentists
to carry cut the study as irdividuel citizens, While some of the
scisntists wers Government employees and top advisers to Govern-
ment on secisntific matters, they wers not acting in these capaci-
ties in their participation in the study.

The study was undertaker largely as:a result of the con-
cern felt throughout the country following the March 1, 1954 ther-
monuclear test explosion at Bikini, as a result of which a number
of Marshall Islanders and Japanese fishermen were irradiated by
fallout debris from the explosicn, Subsequently, a number of
scientific bodies in the U.S, passed resolutions requesting that
a study be made of the pcssible effects on the human race of con-
tinued nuclear weapons testing. NAS

In April, 1955, the Rockafeller Foundation provided che
NAS with funds fcr undsrteking a very broad study cf tne effects
of atomic radiation, The subject reports are the final fruits of
this study, whizh will be a continuirng cnse,

Whereas the AEC has always been aware of the poasible
hazards from fall-out from surface bursts of atomic weapons (see
"Effects of Atomiz Weapons", 1952), it had been even more avare
of possible hazards to nearby livestock and the public generally
from ssricus acscidents whizh 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 wag impor-
tant from the standpoint of contirusd weapons testing and as a
factor in civil defense plannirg, The problem of radiation effects
has been undsr continuing review by ths AEC and by the joint U.S.,
U.K, and Canada Tripartits meetings, In addition, the AEC has con-
tributed a major portion of the basi: scisntific data for the de-
liberstions of the Naticral Ccmmittee for Radiation Protection and
the International Commissicr for Radiation Protection,

A few words are in crder on the general approash of the
NAS study committees, They 4id rst inelude an evaluation of the
effects of &n atomiz war, As Dr, Brink stated in the press con-
ferencs of June 12, 1956, hs =22uld not define an atomic war so he
asked the ccmmittess to 1limit themsslves to pedcetime atomic ensrgy
activities including weapons testing,

In the Forewad to the Summary Report, Dr, Bronk stated:
"The use of atomiz energy is parhaps one of the few major techno-.
logical devslopmen®s of the past*50 ye2ars in which careful considera-
tion of the relaticnship of & new teshrology to the needs and welfare
of humarn bsings has kep* paze with its development, Almost from the
very beginning of the day of ithe Maghattan Project careful attention
has been given to the biclogizal ard medical aspects of the subject,
By contras®, the automecbile revoluticnized our pattern of living and
working but we are only now beginnirg to appreciats the problems of
safety, urban congestion, nervous tension and atmospheric pollutjon
which have accompanied its development, In the same way, the develo;
ment of the aircraft industry cutran our knowledge of how to meet the
environmental needs of the human beings it intended to transport
through the skies,” A NASG

The scientists, save for the geneticists; were all persons
who had actively participated in the past in the efforts to reduce
industrial toxicological hazards; air pollution, stream and harbor
pollution, and soil and crop pollution, and destruction which has
occurred with developirng indusiries largely uncontrelled until serio
damage had already taken pleze. They ars determined that with a muel
greater body of knowledge to draw on concerning radiation effects,
similar situations will not ariss as & result of the rapidly growing
atomic energy industry with its even greatsr potential dangers,

Consequently, orze ithey had assured themselves on two poin
namely: weapons testing at the present rate and with present safe-
guards was not a present menancze, and the safety precautions of our
present atomic energy operations were indesd effective, they became
preoccupied with pointing out the problems inherent in a greatly ex-
panded atcmic energy industry., There constantly recurs through the
report the idsa that all is well tcday but for the future let us be
very careful indeed,
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In summary, the repcrt was totally reassuring as regards
nuclear weapons testing, it did not attempt to face up to the
problems of an atomiz war, and firally it was prscccuplad with the
potential hazards inherenz in a developing era of large scale atomic
power,

ommittes on Genstis Effscts

Tnis Commitites consisted of gerezicists, one authority
on radiaticr patnclogy, ons authority on radiclogizal physics and
radiation hazerd control, and a mpthematician, Dr, Warren Weaver
of the Rcckefsllsr Foundation, whe zhsired th2 group.

They ccorsidered the genetiz effects againat the background
of presert kncwledge concerning radiation as a cause of mutations
in micro-organisms; plants; insects; and mize, besaring in mind the
tendency of modern civilization to *3naerva all human life whether
perfect or imperfect, They call attzntiorn to the perhaps greater
importancz of mutations whizh are relatively inapparen? such as de=-
facts in resistance to diszase processes, decreased fertility and -
curtailed life span, and impairsd physizal and mental vigor, The
more dramatiz mutations, morsiers; still births, and early develop-
mental defezts lzading tr sbortion and miscarriage are not apt to
be passed on to ensther gnnerationo The apparenil; relatively nega-
tive resul=ss of ths genetizs survay of the survivors'® first genera-
tion at leoshima and Negasaki serve to emphasize the validity of
this poirnt cf view, This study demonstrated that with the methods
used and th2 radiation dosages received, the heavily irradiated
swviving population was not suffiz iently large for it to be pos-
sible to demonsirate a statistizally signifizant differense in the
number of mitations in the offaprings of irradiated parents as com-
pared with offsprings of non-irradiated control parents, It did
not prove in any sense of ths werd that there was no genetic effect.

J\Ab

Following a gensral discussion of the mechanisms of genetic
change espezially as produced by radiation, both natural and artifi-
cial;, the ccmmittee made cesrtain reczcmmendations, In doing so they
used natural background radiation exposurs (i.2,, radiation from coé-
mic rays, igr2ous rocks, radium and radiocpstassium in our bodies, etc.)
and the so-:allsd spontarecus mutaticrn rats as base lines, In addition
they wers unanimous that ns increase in the spontansous mutations rate
was desirsgbls and that all radiation exposure to the germ cells at
whatever rate of exposure did indsed irsreass the mutation rate in
proportiosn tc the total exposure rezsivsed at the time of conception.
Consequently they stated that all radiation exposure to the gonads
was detrimental and consequently radiation exposures should be kept
at the minimum consistent with the overall needs of a scecisty,

They then observed that half of the American children were
born of parsnts approximately 30 years cf age or less, They noted
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that by the age of 30 the average American would recsive germ
cell expcsures as follows:

1, Background or ratural radizactivity 4,3r
2, Medizal x=rays 3.r
3, Fallout fgsm weapons vesting if con-
tirued ab raie for the past 5 years 0,1~ 70,02 to 0,5r)
They then ;+im4ted that the exposure ne*assary g0 %

double the mutations rats ir humans lay bstwesn 527and 150r
more likely 30r to SPr bAJ als: thatv different géne 1:szi wern
quite different in tnaLr 3snsivivivy ts radiation, Taxing these

2

observaticns inte corsideration wney falt that if the populatisn

as a whole were to rez2szive o msre fhan 10r man-made exposure to
radiation to thz germ 28lls pri.r o5 ths age of thirty no ssrisus
consequences would result, Th2y thersifors, rezcmmended that no
one should receive a tsral azzumilatsd dose to the reprodusiiosn
cells of more than 50r prizr o th® ege of thirty without slear
cut medical reasons, and that in any =vent the average exposure
of populaticns as a Whul ghculd ret exesed 10 by the age of
t

&t prezent about 1/3 this f‘igure is
1 x-ray =xposures mary of whizh
2 grsatly reduzsd,

thirty, They pvint cut the
already being used up by medi:e
could with proper prscactizns b

A3 to cccupatizral expusurss the Committee ccnsidered
this to be a limited group = ns estimsies were made as to its
actual or poiential sizs,

As finalized in the repcri the reccmmendatisns arse:

l, There should bs a natiocnal system of keeping radia-
tion exposures on all perscns as 1s now practiced at AEC establish-

1t .
ments. , NAS

2, Msdizal sxpcaurzs ts the germ cells should be reduced,

3, No mers than i0r by age thirty for the populatien
as a whole,

4, The subjecst shsuld be rsviswed pericdizally with a
view to pessible further rsdussicn in exposuxs,

;3-' L_a
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5. Ne¢ bedy, howevsr, smploysd, should recaivse more
than 50r of exposwre prisr ws the age f 30,

6., For special aztivities inherent in which are a
greater liability to oversxpssurs individuals who for ons reason
or other are unlikely to prozreats shculd be selected,
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7., Tre state of knocwledge in the field of genetics
has been outrun by our knowledge in the field of physics,

8, Keep all exposures to the germ cells as low as
possible for radiaticn expcsure is generally detrimental to
living eells,

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

This Committes was composed of scientists well versed
in radiation pathology and chaired by Dr, Shields Warren,
Director of the Cancer Research Institute of the New England
Deaconess Hospital, Boston, Massachusetts, and was for five years
—= 1948 to 1952 -= Director of the Div151on of Bislogy and Medi-
cine cf the Atomic Energy Commissdicn,

This group and subcommitiesszon blood, lung, delayed
effects, and toxicity of ingested radicactive materials reviewed
the present state of knowledge and found that our knowledge of
immediate effects was mush greatsr than for delayed effects,
They observed a five year lessersd life span for American radio-
logists, estimated to have received from a few roentgens to lOOOr.
of exposure as ccmpared with physizians not using radiation ~--
and agreed that until we had more precise knowledge of the’ cumu-
--lative effecis of repeated small exposure of the whole bedy to
radiation the rule of thumb recommended by the Genetics Committee
could equally well apply to medical effects, That is, no ons

should receive more than 50r total accumulated dose to the repro-
ductive cells by age 30 = and no more than 50r for each decade
thereafter, This, they felt, would assure that any life expec-
tancy curtallment would be exneedingly minor, and the likelihood
of induced leukemia minimal, They noted that as far as effacts
on the blood-forming organs, the intestinal tract, ete., are con-
cerned, norne of these effects have been detected among those who
have adhered to present permissible dose levels, | NAS

As for the hazards from ingestion and radioactive
materials, they confirmed the validity cof existing National Com~
mittee for Radistion Protection and International Commission for
Radiation Protection recommendations and as for the most important
of the fission products in fallout, namely Strontium-90; they
stated "there seems to be no reason to hesitate to allow a universal’
human strontium burden of 1/10 of the permissible yielding 20 rep
in a lifetime,,,.., Visible chang=s in the skeleton have been reported
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only after hundreds of rep wer: accumulated and tumors cnly after
1500 or mcre," The permissible level referrad to is that recom-
mended by the NCRP for industrial workers, The Committee noted
that although "some children have accumulated a measurable amount
of radicasztive strontium in their bodies, the amount is quite
small--a thousandth of what is considered a permissible dose, The
Committee zoncluded, "then, that Strontium-90 is not a current
threat, but if there were any substantial increase in the rate of
contaminatisn in the atmosphere, it could become one,"

Committes on Meteaorologizsl Aspects of Atomiz Radlation
Chairman - Harry Wexler - U. S, Weather Bursay

In this part of the report thers is the fullest discus-
gicn of fallecut freom nuzlear we2apons, They distinguish between
kilcton burats when the ¢loud does noh penetrate to the strato-
sphere ard megaton bursts whers the cloud does, They estimate
that with surface bursts; i.,e,, whare the fireball touches the .
ground 70-80% of the residual radicastivity falls out nearby, i.e., -
with small weapcns & few miles, with larger cnes up to 300 miles
or more, They emphasize the sase of predizting this "nearby" fall-
out pattern after the fast and the prcblem of predizting its pre-
cise pattern priocr to detonaticn,

They speak of intermediate fallout, i.e.,, material of
small particle size released below the strarospbere and some 80%
of whizh falls cut within thres weeks in the same hemisphere in
which it origirated and ternding to unevern distribution associated
with rainfall and wind pattercs alcng a broad band in the same
general latitude as that of iis origin, Finally, *thsy refer to
delayed fallocut of matsrial whizh has gaired entry into the strato-
sphere, It is slow with an average storage time in the stratosphere
of 10 years, plus or minus five years, AEC belisves the latter \
figure ~ five years -~ is the mcre likely, This delayed fallout
tends to distribute itself more or less uniformly over the surface
of the earth over the years, NAS

They state that "a* present; the amcunt of Sr 90 in the
stratosphere from nuclear weapons tests is far tco small to approach
meximum permissible concentration even if 1t were all deposited now,"
They urged & continuing program to check on the amount of radio-
activity in the siratosphere as necessary so that if there were to
be a greatly increased rats of thermcnuzlear weapons testing activi-
ties we would know at the esrliest moment whan it was time to slow
down in terms of potential hazard from Sr 90 to man,

There 1s also a discussion of the ‘adioact;v1ty from fall-
out of the intermediats and delayed varisty, They point out that it



is usually tce fzebls t> msasure with a hend monitor -~ that air
sampling does rnot give precise resulis as the amount of the pass-
ing air dces not bear a direc* relationship to what falls on the
ground, The best measurss of the ssiual fallout avallable to date
are labcratory analysis cof fallout on guwmmed paper, in colleciting
pots, and actual analysis of the scil,

There is a discussiocn of atmespheris radiccontamination
as a result of wnzontrolled release of materials suzh as radio-
krypton and radiciocdine frem pover reactors and processing plants,
They point cut that continued zeontrol over rsleaze of these pro-
ducts as is now dena is e;sennlal Control is by permitting a

#eooling” time for shori=lived radicactive materials to decay away,
by off-gas cle&ning; aru by scheduling ralzase of materials with
due regard to metasrslogisal conditions at the tims,

Thars is a Sesti n -n psssible uzes of radivactive
the 5 ie“ce of metecrolsgy, Natural

helpful in understanding verticzal move-
nents of air from the ’and Weapchs ?ests have taught much with
respect to latsral spread of alr messes at vericus altitudes = how
rain seavenges the atmesphers cof perticles - the rate of transpart
from the stratosphsrs to the troposphere and the removal time for
water from the atmosphere, Experiments could be conducsted using
introducsd radizactive materisls ender controlled conditions to
study air flow and diffesion rates, hydrometecrology, i.e., con= |
densation, pgbCLpibatiSP anﬂ evapcration, and to study electricity
of the atmosphers espszially thes p:ssible relatisnship of electri-
cal fields to the wiather, '

As to effects of npuclear wesapconrs testing on the weather
the comnittee statsd:

1, DNuzlear Weapon debris was not effective as a seeder

for rain,
2, The amount of ionizaticn préduced is insignificant
in mets2orclogical terms,’ NAS

3, Thers has been nc measurable deﬂrease in the amount
of dirsect sunlight reachirg the sarth whersas vcolcances have known
to decrease it by as much as 10-20% for appreciabls periods of time,

4, The apparent recsnt increass in severe storms 1s
probably the rssult of "improvad metheds of reporting.”

”1



Committee cn the Effects of Atcmiz Radiation, Oceanography
gnd Pisheries -~ . Chairman, Roger Revells, -
Seripps Institute of Ozeanography

This group viewed ths past record of this country with
respect to pollution of streams, waterwsys and harbors with ex-
treme repugnance, They point out that 71% of the earth's surface
is ocean and that evsntually everythirg gets intc the ocesana,

They ncte that the sea as compared to the land is rela-
tively non-radiocactive, Natural radicactivity of the seas is 1/100
that of igneous rocks, As a result cf weapons tests they report
the following: two days after Operaticn Castle was over in the
spring of 1954 there was a millionfold increase in radioactivity -
of the surface waters rear Bikini; that after four months 1500
miles away it was three times the normsl amount and that at 13
months the area of surfaze water contamiration had spread over a
millicn square milzs, arnd that at a distance of 3500 milss from
Bikini the "artificial®” radicactivity was 1/5 the natural,

They cornzluded tha® tc date there has probably been no
damage to life in the sea exzspt that at the test site proper.
They call attention to conzeniration of radiocactivity by plant
forms in the sea and warn repeatedly against indiscriminate dump-
ing of radicsctive wasies irto the sea, They discuss the "flush-
ing time" of the Black Ses- 2500 years as compared with perhaps
100. or 200 yesrs for the shelf-deeps of the Atlantic and Carikbean,
They stress they need to know much more about the cecean depths and
their movements, (The Internsticnal Geophysical Year has a very
large-scale study of the depths planned for 1957-58). This com-
mittee would apparently permit "controlled"” sea disposal especially
of short-lived radiocactive materials, They recommend that "Indus-
trial agencies formulate conventions for the safe disposal of
atomic wastes at sea, based on existing knowledge." This would
seem to be a very logical and nezessary move, To date, except for
small amounts of short-lived material, ths U,S, has not dumped any
radicactive wastes in the ssa, We are still storing all process
wastes in tarks, : NAS

They further recommend collaborative studies of the
oceans and their organisms and though a beginning has been made
urge a greater effcort, Finally, thsy contend that in ten or
twenty years certain radiotracer experiments will not be possible
because of widespread low level contamination of the seas, This
may well be: true,
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University o ‘ bor, Michi

This group first discussed the application of atomie
energy techniques to the agricultural sciences, They feel great
advances will be fartheoming, but perhaps not as soon as some
claim, They note the value of radiocactive tracer studies in im-
praoving our knowledge of how most economically to apply fertili-
zers, and to improve plant nutrition., They note the great poten-
tial value of ionizing radiation to induce mutations in speeding
up orop improvement programs, They point up the invaluable con-
tribution tracer studies can make to our understanding of animal
nutrition, They touched on the problem of radioisotapes ae posai-
ble contaminants in food products and point out that present law
olasses radioisotopes of any sort or in any amount as polsons,
They urge & more realistie approach to this inasmuch as no food
product 18 or ever has been literally free of radiocactivity.

There is a general discusiion of possible effeots. ol
fallout and the like on the ecology of the country, -The committee
recommends that it may well be in the public interest to expand .
the present. programs to a continuous study of the changes in lavels
of background radiation and the movemsnts of radiocactivity in the
system, (This is in essence an activity that the AEGC has alrea
underway and is expanding very much along the lines recommspded.,

Finally, there is a statement concerning use of radis-’
tion for food processing. They note that relatively low axppsures
will destroy parasites in meat and inhibit sprouting in potatoes

end onions, They also note that for sterilization extremely large |

doses are required (millions of roentgens). They felt this area
of development was moving as rapidly as warranted and that the
interest of the consumer will be adequately protected. They ex-
pect at a later date to review the evidence for wholesomeness and
acceptability of irradiated foods. ' NAS

Committee on Disposal and Qisggrsgl of Rggigggt;zg-wggggg
, 1 Johps Ho 8 University . -. ..

"This group considered the magnitude of the problem not
88 1t is today but as it will become with full scale produstion:
of power by nuclear reactors, They note that to date essentially
none of these wastes has been returned to the environmsat, It is
baing stored in tanks, They point out the importance of develaop-
ing more economic methods of handling these wastes to the total
development of atomle power, They have no quarrel yith present
practices but are concerned at the future magnitude of the prohlenm.
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They estimate that by 1980 there will be 20 x lO7 gallons of wagtes
t6 deal with, These must, they say, be contained in some form or '
other. AEG has a large program to cope with this problem on two
fronts --‘one, to produce perhaps by sintering a non-leachable sta=
ble mass afg? two, to remove by separation the worst offenders, sroQ
and Cesium . - PRE

They note present practices with regard ‘to radioisotepe
production, transportation and utilization are sound, but suggest
review from time to time as their very rapidly expanding aetivity
continues,

- N
The discussion of reactor accidents as a hazard 13 quite
general, They urge continued requirement of containment of the -
reactor itself for &ll but small research reactors as practiced to-
day in this country, They urge constant vigilance and eonclude
that the extreme hazard —- total vaporization of a resctor -- ia
unlikely. . .

In otheér words, this entire study adds up to reassurance

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

NAS




Critique of British Medical Research Council
The Hazards to Man of Nuclear and Allied
Radiation

A Report to the British Medical Research Council

The British Medical Research Council is a goveymmental body
and was directed by the Prime Minister on 29 March 1955 to appoint &
committee umder the chairmanship of Sir Harold Himsworth to-review: the
existing scientific evidence on the medical aspects of nuclear and
allied radiations. e : -

This report consists of eight chapters. The first four
chapters deal with basic understandings of radiation and its biglogical
effects, the fifth chapter with existing and fareseeable exposures
due both to peacetime uses of atomic energy as well as to nuclear - .
detonations in testing and in warfare, the sixth part with recompenda-
tions of permissable exposure and the seventh and eight parts with
summaries and conclusions, . S

Chapter I is an introduction to the report. '

Chapter II discusses in simple terms the natuve of rédiation
and its action on living cells, It deals with well knawn units,
methpds of measurement and biological effects. Coe

. s

o Chapter III discusses the effects of radiatien on the health
of the individual. It includes discussions of the early sffects
upon the Japanese at Hiroshima amd Nagasaki and the liter development:
of an increased incidence of leukemia among the survivors. Ths Rritish
state they have demonstrated an increased incidence of leukemig im
patients with arthritis of the spine treated with x-rays. They cits

'also American statistics on the increased evidence of leukemia ip

radiologists. They conclude that radiations can induge lgukemis but
do not quantitate the exposure necessary for such an effegt shert of
large single doses as at Hiroshima and Magasaki, NAS

, There follows a discussion of radiation as an inducer of
cancer and a conjecture that 1000r exposure to radon gas and its
daughter produces induced lung cancer in the Schneeberg and Joachimsthal
mines, Paradoxically, they go on tp say that there is no evidencs
that external x- or gamma rays can cause lung tumors ip man,

There is a discussion of radiation as a cgyse of homs tumors
drawn principally from the reports of cancer of bones in radium dial
workers amd individuals given radium therapeutically. Most of this
is Aperican data, They feel there is not much of a factor 5f gafely
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in the present maximum permiss .ble concentration for radium. They
indicate the risk of development of btone cancer from X-ray or gamma
exposure in industry is 1n51gn1f1cant. There is brief mention of
skin cancer as induced by radiation, and thyroid gland cancér. 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.

Radlatlon cataracts are mentloned as a hazard subgect to
ready control,

This report seems to understate effects of radiation en
life span which has been so clearly proved in experiments with animals
at, to be sure, radiation doeses somewhat above pezudsslble levels,
The National Academy of Sciences report emphasizes this effect and
cites the reduced life expectancy of Amerlcan radiologists.,

Both reports mention effects of radiation on developing
fetuses, and the temporary sterility in males exposad to a few huqd?ed
roentgens at a single exposure, The British report is totally "
reassuring on the effects of occupational exposures on fertility.

Chapter IV is a very le%gthy genetics effects discussion
with many figures, tables and calculations and a critique of ‘the
Atomic Bomb Casualty Commission genetics study in Japan. This is a
highly technical discussion and comes out with the same conclusjions
ds ‘does the National Academy of Sciences, namely that a dose of -
radiation which would double the rmutation rate of a relatively small
group of prospective parents would produce no noticeable" effects.
»For levels of radiation up to the doubling dose, and even some way
beyond the genetics effects of radiation are eonly appreciable when
reckoned over the population as a whole and reed cause na alarm to’
the indlvmdual on his own account,®

Chapter V discusses natural radioactivity -- radiation from
appurtenances of civilization and occupational exposure to radiation.
The report concludes that diagnostic medical x-rays produce exposures

to the germ cells of the order of 22% that of background 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 does of O.lr per year. NAS

The estimated external radiation exposure to people in-
Great Britain from fallout from all past nuclear tests has been quite
minimal, ... Including all ordinary atomic bombs exploded before
December 1955, and calculating all of the radloactlvlty which they
have contributed and will contribute cver the next 50 years, it 1is
found that the total dose which a mah, continuously out of doors,
day and night, would receive is 0,005 r. To this dose from ordinary
atomic bombs must be added the does of thermonuclear wegpons. For
these latter the dose from the radicactivity still to be deposited is
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more important. It can be estimated that the accumulated dose from
thermomuclear weapons is 0,002 to 0,003 r with another 0,027 r still
to come, All these doses together add up to about 0.035 r from
weapons already exploded. This is a maximum dose. The loss of radic
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 fo
protection afforded as a result of time spent in houses., The averag:
inhabitant of this country may therefore receive in the next 50 year:
between 0,001 and 0,002 r from this fallout, or 0.02 to 0,04 per cen
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 contiml
program of testing: ®.,. if the firing of both types of bomb were
to continue indefinitely at the same rate as over the past few years
there 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 & period of 30 years
of 0,026 r or about 0.9 per cent of what he would receive in the sam
period from natural sources," . -

An important radiocactive component of fallout material is
Strontium 90, This isotope may be deposited in the bone and when
present in sufficient quantities can cause bone cancer, The United
- Kingdom Medical Research Council report estimates that to date about
0,011 curies of Strontium Y0 per square mile has fallen and that
future deposits from past tests may produce a maximum of 0,0L5 curie
of Strontium?C per square mile by 1965, These data are immediately
evaluated in the report; "... these 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 as very
smell. They feel Cesiuml37 , Iodinel3l and BariumlhO are of very
little significance outside a nearby area of very heavy contaminatio
They estimate the gonadal dose as 1% of natural background and
diagnostic radiology as 22%. The discussion of atomic warfare is to
scant to consider here,

NAS
Chapter VI, Assessment of the Hazards of Exposure to Radia
is in essence a summary of the foregoing -- pointing out the differ-

ences between eftects on the individual and genetic effects. They

conjecture that no authoritative recommendation will name a figure
for permissible radiation dose to the whole population additicnal tc
that received from natural sources, which is more than twice that of
the general value for natural background radiation.® This is estims
by the British at 0.1 r per year, hence 3r in 30 years and Tr in 70
years. The National Academy of Sciences estimate is an average of
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he.3r r in 30 years from patural background exposure and they recommen:
10r as the top figure for average exposure of the population as a
whole before age 30,

As to the hazard from strontium®0 the report states "if the
concentration in human bones showed signs of rising greatly beyond
one-hundredth of that corresponding to the maximum permissible
occupational level®? they would feel that immediate consideration were
required. This figure is 10 times the highest they report in man
today., The National Academy of Sciences report states "It appears,
then, that strontium?0 is not a current threat, but if there were
any substantial increase 1n the rate of contamination of the atmos-
phere, it could become one,”

The conclusions are to all intehts and purposes idsntical
to those of the National Academy of Sciences report.

1. Adequate justification should be required for the employment of
any source of ionizing radiatior. on however small a scale, This
is not explicitly stated in the National Academy of Sciernes
report but is inherent in it.

2. Dose levels to the individualj-m 0.3r per week -- 200 r in &
lifetime for occupational exposu‘es and no more than 50r the
first thirty years of life, »

3. No mare than twice natural gackgiound from man-made sources for
the population as a whole. NAS

i, The present and foreseeable haza~ds from external radiation due
to fallout at present rate of te;tlng is insignificant. As to
internal hazards from strontium’) at its present level no detect-
able increase in the incidence of ill-effects is to be expected.
BNevertheless, recognizing all ‘ae inadequacy of our present
knowledge, we cannot ignore the possibility, that if the rate
of firing increases and particularly if greater numbers aof thermo
ruclear weapons are used, we cc'ldd within the lifetime of some
now living, be approachlng leve.s at which 111 effects
might be produced in a small nusber of the population.” This
is a rather roundabout way of siying, "let's be careful,”

5. a, All sources of radiation sr>uld be under close inspectione
A persomal record not only of coses of radiation received during
occupation but also of exposur's from all other sources such as
medical diagnostic radiology c.ould be kept for all persons .-
whose occupation exposes them .o additional sources of radiation.
The National Academy of Scierr:s report would seem to include
the whole population in its similar recommendations.
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b, Present practices in medical diagmestic radiology 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 relation to the patient and
to the operators, the conditions which should be¢ observed in
their performance. This says, in effect, "let's tighten up on
unnecessary exposures.® '

c. The uses of radiotherapy in non-malignant conditions should
be critically examined -- again, & warning to tighten up on
unnecessary exposures,

d., The small amounts of irradiation from miscellareous sources,
such as x-ray machines used for shoe fitting, luminous watches
and clocks, and television apparatus should bé reduced as far
as possible,

They end with a plea for better vital statistics. No comparable

. recommendation appears in the National Academy of Sciences

report,




