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1. TRANSPORT OF RADTCLACTIVE MATLIRTALS

The CHAIRHMAL indicated that 1 very ‘mportant Hoint wac the trang

' cretuigy o

< ~ .
of critical material requir alfog(atomic rnergy programmec:  these

uranium, plutconium, and uranium netal which constituted a fire risk

IS

et
orT

of its high degree of inflammabillty. The transport between countries of

W.‘- by
radio-active isotopes ig also very important.

Dr. TIMMERMAN said that WHC had taken up the question of the transport

k ”\ Borerny o ‘.rw“

of geeds Letween countries in connexion with complaints that medical

research workers were not receiving pathological straine or llve anirals

ordered, whichh in some cases were held by customs authorities until ther

were dead, The matter was still under discussion and the Universal sostal

Union (UPU) was collecting information on the legal requiremente in 3iff

Srent;

countries on behalf of WHC, le felt, however, that one reason [or the

difficultice which had urisen was that rercons ordering strains or exper’s-

mental anirals did not mow the reguloaticns in their own ccuntries.

my,
Fire!

@

final aim, however, warc to achleve ‘nternational uni’‘cation of regudaticuns,

Dr. BRAVC saild that in August 1953 the Ianland Transport Commitiee of

the Economic Commission for Zurope had considered 2 list of goods dangerous

in transport and had included amon:s them radioc-active substances,

The CHATRMAN thought that the real problem lay in determining standards

for the regulation of the sxternal activity of radic-active material

for transport. Tn the ULA for the 4ine being Mater4"l° whicn could

A‘,:ﬂ‘,‘ﬁ St . »&{, "-M

next to shotographic {1lm for, say, 1. licurs, were 1cceptable Dy most

S

lineg, Tuch 1 requirement wne o cource well within the limitc of

\.’)

sacked

ir
Tt '.34. .
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Dr. LOUTIT said that in the United Kingdom radioc-active materials could
not be sent by post but could go by common carrier provided they were suitably

labelled and the dose of radiation was clearly stated.

Dr, CIPRIANT felt that two aspects had to be considered in the trans-
port of radioc-active materials. The first was the safety distance from a
proper container for such materials, and the secopd was the question of
accidents by road or by rail. Canada was at present drafting regulations
for road transport in particular, patterned on those of the United Kingdom.
He added that, although an attempt had bten~nade, no international agreement

had been reached on $he subjecty %nm””ﬁ/'ngwn4”“441

Dr. LOUTIT added that one difficulty regarding photographic film was
that its manufacturers generally disliked labelling their parcels as
photographic f£ilm, Such parcels might therefore unwittingly be placed

next to radio.active material,

The CHATRMAN thought that film manufacturers were on the whole accepting
the necessity to label f4lm as such,

A grester difficulty was to ensure that there was sufficient co-ordination
or uniformity of regulations to ensure that radio-active materials were trans-
ported between countries with the least possible obstruction, éarticularly

since such transport would increase considerably within the next few years,

The DEPUTY DIRECTOR-GENERAL thought that WHO might do well to draw
attention to that aspect of the problem and to the difficulties that would
be created by delays, unforeseen circumstances, and accidents. WHC would

also be willing to consider the health problems thus presenteq/in any

DO AREHIVES
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international discussion, He felt that the proposed internmational conference
on peaceful uses for atomic energy might be particularly appropriate for

that.

2. RADIOLOGICAL UNITS AND STARDARDIZATICN OF MEASURES

The CHATRMAN said that the question of the standardization of measures
of radiation had beeh considered for some years but was still not satiefactorily

answered,

Dr. LOUTIT thought the problem to be one largely of academic physics.
Measurement of the degree of disintegration of an atom and of the resulting

00
dosage of radiation was still not e-hundred per-cent:; accurate but depended

on continuing physical research. Atomic energy workers at Oak Ridge and at
Harwell were exchanging information and were trying to approach some common

practice.

Dr. CIPRIANI agreed with Dr. Loutit; as techniques improved it would
be possible to get closer to absolute measures and to common practice. In
biological work it was possible to purchase international standards, but the
d4fficulty was in using them correctly; <that could be overcome by providing

adequate instructions with them,

Radiation units had been considered by the International
o ﬁa};h{/dj nal fhetechion
Commissionxyhich had proposed measurement in ergs per gram, Unfortunately

it was not known how to measure those,

After some further disucssion, the DEPUTY DIRECTOR-GENERAL sald that

it seemed clear that 1t was necessary for some body to assume responsibility

DOS AREHIVES
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for the co-ordination and dissemination of information and techniques; 1t
was, however, still too early to say what body that should be, That would
become clear when more was known of the proposed International Atomic Energy
Agency. However, it wes the duty of WHO to say that it might be able to

~ ard A en

help in the collection ’uad— c llation\ot‘."informtion.

Dr, GEAR added that the question of standardization of measures also
concerned the granting of fellowships. Fellows having studied abroad should

know something of the matter on return to their countries,

Dr. CIPRIANI said that a gquestion of technique which raised considerable
difficulty wvas that of measuring the irradiation to which human beinge had msu- r’\w{

been subjectgr -

The CHAYRMAN agreed and added that while biologists generally measured
Teniyak. ~
such irradiation in terms of there were some levels of energy at
jenit ahm / ‘
vhich mﬁit.uin might play only a minor part. Better methods would have to

be found Iﬁor? measuring at such levels,

Dr. CIPRIANI pointed ocut that in order to determine the effect of
radiation on human beings it was necessary to be absclutely certain of the
underlying dosimetry. The bigger hospitals would therefore find it
absolutely necessary to add physicists to their staff when dealing with

radio-active isotopes.

3. MEDICAL THERAPY

The CHAIRMAN said that redio-active {sotopes had been used in treatment

for many years, but the number and variety in use had recently increased, They

were usually used as palllatives,

DOS AREHIVES
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Dr. LOUTIT said that the three main.radio-active substances used in ?%Vﬂfj tn
the United Xingdom were iocdine, phosphorus and gold. Work with them was
confined to certain centres and to certain groups of ceses for clinical
trials on a restricted number of diseases, particularly those concerned
with the thyroid glandg or with carcinoma, Attention was being directed
more towards improving the techniques for administering isotopes than to

achieving spectacular results.

Dr. CIPRIANI said that one problem weas to prevent the administration
of igotopes by the wrong persons, 1In Canada isotopes were sent not to
doctors but to institutions which were responsible for their use by the
doctors. This, however, led to some difficulties with the medical profession.
He felt that there was a very fruitful field for research in experimenting
ve"ﬁ; treatment by medie isotopes to determine in some measure what elements had

what effect on the human person.

The CHAIRMAN added that %hother problem meriting study was that of the u4sg fu«)
usefulness of the half-life isotope.

There wag also the problem of the use of rediw isotopes in mass as
sources of radiation. There was, for instance, a mechanism using cobalt 60
vhich could replace high voltage X.ray machines to advantage since its future

performance was predictable and since it was easier to handle,

Dr. GEAR asked whether such amchine was of the kind that could be
satisfactorily used in under-developed countries,

Al
The DEFUTY DIRECTCR-GENERAL pointod—eqé that while WHO had a constitutional

duty of stimulation it alsoc had the moraml obligation to act as a restraining

influence under certain conditions, llABG []VES
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The CHATRMAN said that &y required as much skill to use ai)Srdinary high

voltage X-ray machine but that it could be used in clinics remote from Z-ray

maintenance services,

Dr., LOUTIT felt that under-developed coumtries should be encouraged to

send persons abroad to seek the requisite training to handle such machines,

Ik, MEDICAL DIAGNOSIS

Dr, LOUTIT said that there was a great variety of possible uses of radio-
active materials for diagnostic purposes. However, he felt that too
enthusiastic a resort to such materials would result in their increased
dissemination among the poﬁulation at a time when there was still too much
doudbt ::qﬁ—their influence on genetics. In the United Kingdom there were a
few accepted diagnostic tests using radio~active materisl, but the emphasis

was on research,

Dr. CIPRIANI agreed that tracers should not be used on patients for
diagnosis unless it was really necessary. However, there was a place for

their use in the study of human physiology.

The CHAIRMAN said that thoso—w&s/—r;{dly developing research)in the USA )
on the diagnostic and physiological use of redioc-sctive material “hich was
leading, for instance, to promising tests of liver function and to new
methods for estimating metabolic activity. There were also applications

in veterinary medicine,

DO AREHIVES
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5.,  AGRICULTUiAL APFLICATION OF {ADIO=ACTIVE MalLRIAL

The CHaIlMuN said that much more information was needed on molen lar
movement in solls and on the intake by plants through their roots and
leaves. The uce of radico-active material could be very wide in that
respect. For instance, phesphorus 32 had been tagged to fertilizers in
experiments in the US. and in Canada and had shown that individual crops
re. uiréddif ferent methods of fertilization for the maximum ferﬁili%;z;an

value to be derived. He thought that little comparable work had been

dene in tropical countries.

Prof. MANIZBACK said that there was a fairly richly endowed institution
for the study of tropical plants in the Belgian Congo, and he felt its
staff and the staff of similar institutions should be trained in the new
tracer techniques before they were sent out. It was very aifficult and

very expensive to rccall them later in their careers.

Jre wHCLLE woncered whether radio-active materials could be used to

study the distribution of nutrients in animals.
netply. lut Aot o hud
The CHAIRMAN agreed tha?G%ﬁ%fZggg;g/be done witf the added advantage

W
that there would-—b¢ no disturbances to the system.

The meeting adjourned at 4.25 peme
and was resumed at 4.35 p.-.

DOR AREHIVES
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%o,  MARINE BIZLOGY

Ur. LOITIT said that the dinistry of ¥isheries of the United Kingdom
had uncertaken a programme of research into the movement of fish in
connexion with the Cumberland atomic energy project. Fish had been traced
for several s asons and it had been found that the adult fish spent no
more than a few months in the coastal areas and were therefore only
periodically exposed to contaminated effluent. The highest concentration
of activity was received by the spawn and fry;*nq which might be expected
to be the most :emsitive to it, However, the limits imposed on the

Cumberland establishment had bee:. such that there had so far been no

contamination f;ifiah or planty SPuh

While there had beern no apprehension as regards fish, there had been
some concerning the sca-weed collected in that part of England for shipment
to South Jales as an ingredient of laverbread. It had, however, been found
that the concentration of radio=activity after dilution in sea water had not

been high enough to make that sea-weed a dangerous food to man.

Laboratory experiments conducted by the Ministry of Fisheries had shown
that plaice kept in a tank contaminated withradio-active materials tock a
year to accumulate in their muscle 5-1C times the amount of radio-activity
in the ambient water and very nearly as long to lose it when they were put
in fresh water againe. :xperiments with sea-weed had shown that the radio-~

active materials were only taken up when the sea-weed was exposed to light.

Dr. CIPHIANTI said that 1ish collected in the (ttawa hiver ncar the

Progec
Chalk River appro&qg'had shown a slight uegree of radio-activity which gave

DOR AREHIVES
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no cause for alarm. He thought that there might be very wide application
of the use of radio-active materials in marine biology, a branch of

scientific study which badly needed new tools.

The CHAIRMAN said that in the United States of America, as well, studles
and experiments were being carried out on fish, particularly salmon and the

Atlantic tunny. The Pacific tunny was being studied in Hawail

Te EPIDEMIOLOGY aND THE MOVEMENT OF POPULATICN
oud Jod oo

I 14
. r% apﬂf J W \.H"u pcwﬁﬁf BTN

r[radio ctive material eeuwdd-

The DEPUTY DIRECTCR-GENERAL

be—wesed to study animal- or insect-borne diseases and % blem of
o plmeeqal s mg
parasitea, Might—it, for imstance, hagzian;apyzicazdan—iol vatic plague?sjk,
Jr. CIPRIANI said that in Canada studies with radio-active material had

been carried out on, among others, the pine weevil, grasshoppers and mosquito

larvae. Indeed, the only limit to the use of radio-active material seemed

to be the imagination of man.

Dr. TIMMERMAN asked whether the use of radio=active material might alter

animal behaviour.

Dr. CIPRIANI answered that it might, ut that insects seemed to be able
urtd
to absorb large quantities without harm and that the tracera‘were, of course,

minute in quantity.

Dr. LOUTIT said that the point raised by Dr. Timmerman was most important.

Mach early work on the intake of phosphorus by plants had been invalidated by

dama: e to their root systems.
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Dr. GEAR said that the question of the use of radice=active material
in epidemiological work was very important to wHO, one of whose functions
was to encourage investirations which cculd be assisted by international
co=operation. New tools tc study the movements of insects, animals, and

mihl prove
even humans, wewq of great value.

8. MEDICAL REACTCRS

The CHAIRMAN said that reactors had originally been of interest to
physicists and atomic engineers and had not been designed with the interests
of biologists in mind., However, there was now a need for them as simple
and reliable sources of radiation, and some work had been done in that

connexion in the United States of America.

Dre. LCUTIT thought that the occasions on which a biologist could werk

on the normal present-—day reactor with the physicist and the engineer
were rare, but woncered whether some pooling of resources might be achieved

in “urope tor biological research, using small atomic reactors;;é/ riskanh purpeys)

The DhPUTY’JIEECTOR-GEN AL thought that the point.raised by Dr, .Loutit
lap feue LY I vaviaeld sgaeims, kg
might well be of interest toithe Cougcil of & \ope, which aad already under-

taken the pooling of other rescurces.

9o  EADIATIUN AU PLANT GENETICS

The CHAIRMAN said that radiation had first been used in th2 field of

genetics in connexion with mutations of the fruit-fly. Jince then,

DOS AREHIVES
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outstanding results had been obtained by irradiating both plant seeds and
the growing plant. Thus, cat <eeds had been irradiated to produce a
rust-resistant mutant and maize had been irradiated in the field with
cokalt 0 to produck a new strain giving a greater yield per acre on a
shorter plant. Principles that applied in the vegetable kingdom probably
held true in the animal kingdcm as w:ll, although not so much work had been

done on animals.

The urPUTY DIRECTOR-GTNERAL wondered whether any experiments had been

carried out on the mutation of viruses by radio-active irraaiation.

The CHAIPMAN answered that while most atitention had been given to work
on the bacteriophages, attempts had also been made to produce variants of

influenza viruses with the intention of producing a more potent vaccine.

dre. LOUTIT said that so far as ne knew, the production of mutant types

of ~lants for commercial use, such as the Chairmn had mentioned, had not

been tried on any scale in Yurope.

Dr. CIPRIANI said that another interesting applicaticn of radiation was
in embryology, to arrest the development of certain parts of the embryc.
Conversely, attention had to be paid in pre-natal care not to subject human
beings to unnecessary irradiation.

or. LOUTIT added that there was a certain radiation risk in scme occupatic:

e
for instance, radiograchers in the United Kingdom were frequently young women

DOR ARCHIVES
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who continued to work well into their fifth month of pregnancy and were

subjected to irradiation at the most dangerous period.

The nmeeting rose at 5.05 p.m.

DOS ARCHIVES
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1. STOTTHENT 3Y TIHE JirUTy O1i2CTOH-'ENERAL

ure JeftULLE, _eputy Jirector-ieneral, said that he wished, on behalfl

of the Jirector-General, to reassure members of the Group that their answers
4/.11,/62,2(»1(’[ LA ..‘{"" M ok
to the question sw® about possibilities for placéw/fellows¥in thefr ccuntrie:

i Y c ’
FARNGAA A LA T i il &,H:

would be regarded as’ and in no way committing their governments.

2. ORDER OF DISCUSSION

The CHAIRMAN said that after the general discussicn at the twe provious
meetings the Oroup had drawn up a list of points which it would like %o

discuss before returning tc the tentative agenda.

wre ULROLLE, .eputy Jirector-ieneral, said that that procedure wc:ld
be perfectly feasible. Those responsible for drawing up the tentative
agenda had fully expected that the Croup would wish to adopt a more

pragmatic approach to some of the problems before it.

The CHAIRMAN proposea that the Urcup shoula first take up certain
negative aspects of atomic energy problems and notably the question of

protection against injury.

3. PECTECTICN AGAINST INJURY »ROM RADTATICN OR RADI?A&TIVE MATFETALS

The CHAIRMAN said that, as indicated at the previous meeting, the4{}&»mﬂu
Ccmmission on Radiological Protecticn assembled all the available data

80 as to cecide on margins of safety, %aking into account age and lenzth

DOS AREHIVES
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of exposure as well as the fact that persons working in atomic energy
establishments were there voluntarily and for a limited period of time,
whereas people living in the locality were involuntarily exposed and

for their life-time. The permissible level of exposure was accordingly
fixéd at a lower level for the latter. The Commission was a purely
advisory scientific body composed of persons with specilal experience of
radiation problems and with no axe to grind. Its recommendations did
not have any legal standing, but were in fact being widely applied.

His own country, which had accepted them, would be reluctant to embody
them in leglislation since the criteria used would inevitably require

modification in course of tinme.

Dr. LOUTIT said that the Commission, which was held in high regard
in Canada, the United Kingdom and the United States had originally been
set up to frame international standards for laboratories and hospitalg
using radium. It had now h:d te extend its field of competence to
some hundred radi9éctive elements. On the basis of the limited data.
8o far available it had issued tentative figures for the permicsible
concentration of such elements in drinking water and environmental 52::1

It had not yet been able to consider the wide range of chemical and

physical states in which the elements might present themselves.

Dr. CIPRIANI said that it was important to realize that at present

the Commission was not strictly internaticnal in character because & A EAW
WM ag - /'/‘

: Jall countries could not

B et ]

b Yo coctsind oy
S N R R R u/{
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be represented on it, since there were many which had no experience of

atomic research.

Its relation to the International Congress of lHadiology was not very
clearly understocd, but his impression was that the link between the t.wo

might By force of circumstance become, more tenuouaréé,w ,«f M Um

Ur. DORKOLLE, Ueputy Director-Genaral, observed that altheugh Wi e‘fkd—‘wa

duree
not Jozr cial relations with the Inter t:lomjt Cotu;xv'g7 ti‘f Faoiology, 4

w\l\& “\‘ Ttﬂ'* ‘W"LI G‘.I\‘WMJ AN won T ll Hm-(_\;(r ’
the lgtter was a fcunder member of the Couneil for e N; }_ o ’
(Tgres2 ((,(;Mc ' irnakiones Orgowusotd .
. of Medical Scientisbe subdidyy.<|
Fa

> m e
Q'cgl “HO and UNESCU. ?There would be nothing to prevent »HO from establishin

relations with tm,étomission’ w-Ln«“ th i}m, AH"«:: }" ‘QMJ‘ ch”‘;

b

The CHAIIMAN observed that there were very definite advantages in the

Commission being organized in a relatively modest way and being composed
of sclentific experts, since its recommendations cculd have very significant
L repercussions, siwee safety standards had an important bearing on the

Bt
design and cost of plants and operating costs.

Turning to the general problem of waste disposal, he said that so

far, very little was known of how to use waste products economically.

Jr., LUUTIT said that the problem with liquid waste was to reduce it
to the smallest possible volume by chemical means for storing in containers.
Solid waste, such &8s contaminated laboratory or industrial sear, if of

reasonable bulk, could be disposed of at sea, for example far ocut in the

‘ DOS ARCHIVES
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Atlantiqy .Cuch waste could decay on the sea-bed without dangsr of
radiation or contamination «wsbixiomms on the surface. The plutoniuxﬁ
factory on the north-west coast of fngland disposed of much low-activity
mtormm a pipe-liine out to seap —Ea sea~-bed and its flora
and fauna were under conltinuous observationg u.tth the volume of waste
at present discharged and during m-ﬁ&a& future feor—bhnt=——tynes

m WL AA0T
L&nﬁqw problem. The aituation was more

difficult for reaetors or establisiments which had no direct access to

the sea and depended on rivers for disposal. Thers, stringent contrel

was necessary to prevent any possibility of cmtaliniti.ng drinking water.

The waste was subjected to very expensive and lengthy chemical treatment

to remcve any radioactivity and)fénsurT that the water at the cutlet was
art

drinkable. with fairly ° ’ast-running‘ rivern\{ like the Thames, the river

mad was a useful absorbing agent and helped to keep the water purified.

Az he had already explained, reactors ﬁ%’/‘siﬁu&tad in relatively
remote districte in sparsely populated areas. With the development
of atomic power, the economic advantage of setting up reactors near
éoints of consumption would inevitably have to be considered and the
problem of the disposal of waste, with all its implications for public

health, would then beccme more acute.

DOS ARCHIVES
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| . °
\l 1'&:-.1;; iam \h ifq.j
Dr. CIPRIANT said thatlrad;’p dctive vacte was demgereus first

becauwse it might cause cancer and secondly because {t méht give rise
t0 genetic changes. The problem of disposing of radioc active material
used in laboratcries had not been solved as far as his country was con-
cerned and no general instructions on the matter had been issued. The
o yreod quamber o would wae

potential dangers when &-Alaboratoyiea throughout the world were—tm=
pesttton-teo-use tracer techniques vas alarming.

Some radioc active waste remained "flin" for very long periods and
1t was extremely expensive to comatruct suitable tanks for storage.

/\O((Mt{/‘:’
At the Chalk River plant certain ccoler wastep were buried in the soil

Mi«{’\ a,(,o.uf’ ﬁui'{w z&.opcsa(, v 4 ’b‘_gumrf aj alu-sﬁ
but j44 remmined to be leamtlw;hnbéhmm

doas streams and rivers were-net—eontaninated. .

2l

i 3 i T
atbyrr frood s

it é Thaniag & l;

L
©

gsor MANNEBACK said that the possibility of disposing of waste

Prof

in disused coalpits had heen considered in Belgium,

Dr. CIPRIANI observed that two Belgians who had visited Camada hai,
put forward a scheme for the disposal of Mquid-waste whereby two wells
:::ﬁia be dug some 2C to 30 feet apart and the waste poured into one
while the other was continuouely pumped. The water in the latter wes would
then to be examined and if found pure it could be assumed that the waste

wos
sonld—~Shue~be safely disposed of,

Professor MANNEBACK asked whether any research was being done on

transforming waste materials,

Dr. CIPRIANT replied that tirey—couid—eniybe—returned—totie Tenctls
afterwhich they would remain "Alive" for a shorter period. 'ﬁ\ough uses

DOS AREHIVES
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i ey SJ&Ad;n
could be found for waste products, that would only be afp-hs@;v

since they wvould eventually have to be disposed of and any atomic

energy plant inevitably|was left with some residue materials. He

would also like to point out that once radic active materials had left

the plant 1t wvas not always possidble to keep track of thenm,

The CHAIRMAN said that a great deal of research was being done
in the United Seates on how waste products could be used. If some
economic use could be found it might pay for the cost of disposal,
Abvandoned oil wells had been considered as final depositories for
atomic veste am well as deep sea canyons cutting through the continental
shelf, If currents in such canyons could be reliably predicted waste
could be disposed of closer to the meinland. Y‘I‘he general lines of L
policy for the controlled disposal of wvaste in rivers vas being dis-

w By W did Stale

cuased[with public- health authorities., The effluence into the water
was t0 be kept at below one tenth of the permissible degree of con-.
tamination of drinking water.

Water-cooled reactors had given rise to difficulties because they

raised the average temperature of a river and thereby destroyed the

bioclogical cycle# of fish.

Lk, REACTOR SAFETY

The CHAIRMAN observed that iIf reactors were to be built in or near

highly populated areas a wholc series of problems would arise.

DOS ARCHIVES
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Dr., LCUTIT said that it was impossible to construct an absolutely
safe reactor., The installation of safety devices would have to be
to some extent governed by economic considerations. The most probable
kind of accident in a reactor would be fire msu}ting in some radio
active elements becoming airborne, It was hoped in the United Kingdom

to avold that danger by building reactors with pressure shelves. The
(IVE AV b{mi{“&'] Cemebrne 0 aegwlf
ehief-concermrof—thetnrted—inpdemr authorities (yxn the danger to

swek acodinky .
agriculture ofé‘nmmummm

LTanperature-ani-eitvimmteiy-hetng -deposiied conevherey~

The CHAIRMAN pointed out that the degree of danger from the

escape of radio active elements from a reactor depemxded on the moment

V\ADL!/'ALF i E{!t
in the |swoeess withia-shepiant at vhich f:hut escape occurred,

Dr, CTPRIARI said tiat from the public-health point of view the

wmoa AUdactleor WMo«u t’uwh

location of reactors was extremely important. The errec’c":f)of an
accident such as that which had occurred at the Chalk River Plant &=
would have been very different.

o divuce h’
The CHATRMAN said that the possibility ot'(cox;tain&ag volatile

(b { a8 'iuf

(VT Y
products.%mn baing considered in the United States,

Dr, GEAR, Assistant Director-General, Central Technical Services,
WN“
asked whether such problems hed arisea in the case of smell reactors
which might interest countries wishing to participate in the inter-

national programme,

DOS ARCHIVES
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The CHATRMAN observed that the problem was one of a degree but
it existed for all reactors, Operating versonnel must have the sanme
degree of competence whatever the size of the plant, Under the pro-
posed international sgency the fuel for reprocessing would be shipped

back to the supplying countries,

. Dr, G\fl{@, Assistant Director-General, Central Technical Services,
\s.d.r Ll 3 \t [
wendered—whether

feuau from countriea vhm atomic research was
sheutd wakneled an

relatively new safety problems as a

whole and in relation to the whol® gquestion of public health,

The CHATIRMAN pointed out that the projected conference would have
to deal with all such questions but countries which were new in the

field would still require continuing advice and help,

$ueid be

Dr. DOROLLE, Deputy Director-General, said that,‘WiIO vas responsiblm b
c
fyr dreawing the attention of the Advisory Committee to the need for
including in the agenda of the conference item concerning health
‘.,(‘.,‘,:11‘54; Pt 1 £noo48Tm

aepects ‘e# the: of radio active materials, It would obviously be

necegsary to stress the dangers associated wi‘ch the operation of
H«ulr i §id: ”Lw LEmn

tors. Given[ from the \jlx..;l«u)
i ‘\i ‘F."‘f‘ \fi‘ e Li vy u!
, WHO as the international health agency

a serious warning about the nature and scope of the dangers associated

o 5 .tl _ ;
with the production of atomic energy, g o QZ ) A1 R \A/cu,tj

I

R R ACLARY SR 1 tiod R S TS 0% S I S 8 -fffi}*in‘,.~ o wnbyy o Jdlu
K i

\;,*ﬁr{‘ Crowha
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5., DISEASES WHICE MIGHT RESULT FROM UNDUE EXPOSURE TO RADIATION

! clead
I g&-pé
Dr. LOUTIT said tha.t there vas }m of medical evidence to show
ik erade 2Z ~
that undwe exposure fo,radiation either external or internal would bring
about an acute clinical manifestation. The chronic effects of radiation o/t
) rjov;%’z c&w(} could produce disorders of the bloocd-forming tissues. Intermediate

chronic exposure in excess of the permissible limit would cause

destruction of the marrow., Exposure on the barderline of the permissible
yaigh b

dose /may result i{n an increase of leucaemis, ‘W.\

Local over-radiation for therapeutic purposes increased the
Prubability of malignant growths after 10, 15 or 20 years. Thus the
increased use of radio active rmterials might present a danger to health,.
It would be extremely valuable to assemble gtatigtics which some 50 years
hence might provide data on the efrects of atcnic energy developments,

Acute over-exposure to radiation of. hea.d a.nd eyegf particularly to

S

v
[ zk
e e i e i ,..-—v-«vw*“’" ‘r SCRR

( rast neutrons commonly produced catamt. “fie was unable to & definite

N i T T b
W(s.w tMM<. about the [_electro-mgnetic radiation,
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;Eg%«ifht
or. CIPRIsNI said that it was regrettable that lddta for the past 60
years on the effects oi raciation was not available; that lack must be
remedied as present information was largely based on animal experiments.
It was essential to obtain material for preaicting the effects of

radiation on human beings.

DOr. DOROLLE, Deputy Director-General, said that such a study wculd
own
constitute a new branch of epidemiclogy with its preper rules and

techniques.

The CIAIRMAN welcomed the broad definition of epidemiclogy used in

WHOC.

So far, the only systematic effort to study the effects of radiation
had been made by United States and Japanese scientists and doctors on the
survivore of the atomic explosions in Nagasaki and Hiroshima. The
careful observations made had revealed that 10 per cent. of those who
had been within a short distance of the explosion had suffered scme
degree of lens change. The peak effect had been passed and there was
now some regression. The incidence of leukaemia among those exposed
to mixed gamma and neutron radiation at a further distance from the

explosion had increased 20 to 3C times in compariaon to the ncrmal

incidence in Japan.

It was impossible to show whether any permanent decline in fertility

haa occurred among those sericusly =xposed.

DOS ARCHIVES



AB/an
page 12

4 grzeat effort had been maae tc evaluate genetic changes, and
55,.4;0 bables conceived after the explosions had been examined and the
data compared with that obtained from bables born to parents who haa not
been exposed %o riudiation. No significant changes had been detected\
after the elimination of adventitious wvariables, though there had been some
shift in the sex ratio., There was some evidence that the death rate of

persons who had been exposeu to radiation was higher than normail.

o
((’m}n(’(\(;‘ 944 (w.c(
Ir. CIPFIANI%pheerved-thsb itZParadoxical thst n '?fort had been made
to protect radiologists, who were coitinucusly exposed to far greater
radiation than scientists using radic isotopes. The Commission on

Raaiological rrotection haa decided that the situation could only be

w‘r/rézu Lo Peerhebue /f’ u,.)g Leicn

dealt with by disseminating as wicely as possible Iniormation on the

dangers invclved.

The CHATRMAN said that geneticists were concerned about the effects
—of=sno-tnmessorr 0f {ission products, but opinion among them was very
- much divided ana reliable data for making predictions abcut human beings
was lacking, though there was a consicerabie amount of bioclogical evidence
available about the genetic effects of radiation on plants.

ore. LUUTIT said that it was too early to predict the impact of

£ {f
ok it loem

increased radiocactivity onﬁgnnnﬁéen stability.

HAZAKDS
6. IMFSRY IN URANIUM JINING

or. G ., assistant Director-—;eneral (Central Technical services),

said that in south .frica uranium wus a by-product of yciu aining anu the
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aliwnos b
Sl s
only specific hazard was silicosis, which had been/ nearty eliminated by

the varicus measures already adopted to protect the miners.

A
/I/(‘q‘f

The CHAIRMAN asked whether the incidence of Vcarcinoma was high in

the gold mines.

Dr. GEAR, Assistant Director-General (Central Technical Services),
replied that in South Africa labourers never remained long in the gold
mineg, the maximum being for a period of 18 months to two years. They
then returned to their tribal areas and it was therefore difficult to
follow up their medical history, though some information could be derived
from the records of the Sillcosis Bureau at Johannesburg.

ne . [t LV RSN (t
The CHAIZMAN said that in ro-opnnang 0ld mines|for the purpose of
o o Ferle g

LAy ,
extracting uranium oreifin:hzﬂzbnznudhuninthut radon activity was} highg /

It should be noted that the mines were frequently surrounded by villaces.

Prof. [HAN EBACK said that the uranium ores mined in Xatinga in the

M,‘u!(‘h [ d

Belgian Congo were sent #n—the—reupirwbate to intwerp. He could not,

therefore, give much information on radiation hazards.

Dr. CIPRIANI said that there was some evidence = though not definite =
that miners in Czechoslovakia had been stricken by carcinoma as a result of
ingestion of alpha particles, dust and radon which tended to be present in

high quantities if the mines were not properly ventilated.

In Canada there was no problem at the moment because the uranium mines

were situated in the mesderrarf-thw .rctic Circle and miners had no
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inducement to stay for long in such remote areas lacking community

facilities.

. 1 )
Latd e

-snger from radon and dust wes greatly diminished with proper

Ly e

] o e :
ventilation and drillin methods, [« & oy (ese letsiidtred
L

Wvae L’Af‘//./j',,'_,'.','.'- e
' The CHALFMAN, in answer to a question by Prof. Manneback, said that

it was difficult to draw any definite ccnelusions from the statistics
of carcinoma in mines of Jgxony where nickel and cobalt were present as

well 58 radon and dust.

Prof. MANNEBACK said that it was clearly essential to recomnend that

[

Chivit -1y fz\ow{l/ /
mineskm—;,-xwided with good ventilation and that a close wateh&en»

kept on the amount of radcn present.

The CHAIKHMAK cbserved that such safety measures were costly and were
beyonu the range of small mine~owners such as those operating adnes in

Colorado,

Jre i-uR, sgsistant Director-General (Central Technicai Services)
confirmed that the south sfrican goldemining industry had invqat.ed large
A
sums in special ventilating and drilling systems as well aa/ nmedical
[

services and inspecticn.

“he aeeting rose at 12.20 p.m.
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