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A. R. Luedecke, General Manager April 1, 1959

C. L.Dunhsm, M.D., Director
Division of Blologzy and Medicine

SUMMARY OF 1957 FALLOUT HEARINGS

SYMBOL: EM:CLD

The following 18 developed in respomse to your request for a brief
enalysis of the Fsllout Hearings of 1957 covering obJjectives and
scope, expressions of desire on the part of the JCAE for AEC action,
cormitments made or implied by AEC, and formal reccmmendations coaing
from the Hearings with associsted subsequent actions by AEC to carry
cut the recommendations.

The most important document relating to the 1957 Hearings is a 19-page
Joint Committee Print entitled "SUMMARY-ANALYSIS OF HEARINGS Mey 27-29,
ARD JURE 3-7, 1957 an the RATURE OF RADICACTIVE FALLOUT AND ITS EFFECTS
ON MAN," dsted August 1957. A copy i¥ attached. As this document
noted (p.1l), "It was the intent of these hearings to emphasize the
scientific subject matter related to the fallout problem, and to leave
broasder policy issues to subsequent consideration.” Throughout the
2216 peges comprising the Hearings record, therefore, remarksbly
little discussion of policy or program or actions to be taken by AEC
actually occurs. The last day of the Hearings was devoted to a
diacussion of the research program, but for the most part, except as
noted below, the discussion was narrative.

The printed record of the Hearings contains not only the testimony

of the many outstending scientists who sppeared before the Special
Radiation Subcommittee of JCAE, end statements submitted by them for
the record, but also a large amount of supplementary material gathered
by the JCAE staff. In the Summary Analysis (p.1) the following note
appesred: “The hearings, including material introduced for the record
and a comprehensive bibliography, will probebly be the most extensive
1library of information cn fallout yet to appear in one document.” The
Hearings really covered not only the production end dissemination of
fallout but also the bioclogical effects of radiation in general. The
following, quoted from the Summsry-Anslysis (p.1) is a statement of the
accomplishments of the Hearings that I think is completely factual:
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The hearings covered in detail the whole cycle of fallout from

its inception in the detonmation of nuclear wespons, through its
scattering about in the atmosphere and descent to earth, and finally
its uptake by and effect on human beings, snimals, and vegetstion.
Testimony covered a breadth of scientific knowledge from physics
“to pathology, and from geology to genetics, as it relates to
fellout. Some 50 experts from the major scientific areass involved
wvere Invited to present testimony before the committee and submit
statements for the record. All sessions were open to the public.

The hearings accomplished several things. One thing was clarification
of many important scientific points. Ancther was putting into better
perspective much of the aveilsble, scientific data on fallout.

Most helpful, in this regpect, were experimentazl round-itable
discussions emong scome of the expert witnesses. The discussions
helped to point up the areas of agreement and to ocutline more

¢learly the areas of continulng disagreement.

The hearings served to bring ocut distinctions that must be made
between fact and value jJjudgment, and served to emphasize how
difficult it is to give precise scientific definition to such
words &g "clean,” "safe,”" and "hazardous,” so that these words
acquire exact nesnings. :

il

The Joint Committee (Summary-Analysis, p.2-3) noted several points of -
vhat might be termed genersal agreement about the basic nature of fallout
gnd its effects:

l. Origin of fallout--It was pointed out that sll nuclesr
explosions can be expected to produce some radicactive materdals.
However, certain kinds of explosions produce very much less radio-
activity than others. Although there is no such thing gs an
ebsolutely "clean"” weepon (that is, there is no such thing s a
weapon detonation completely free of accompanyinz radioactivity),
the amount of the radicectivity produced cen be substantianlly
altered in relation to the size of the explosiom.

Here 1 believe they are equating radioactivity with fallout. It is
interesting to note that although there were a number of references to
production of eearbon-lk (which is produced as readioective carbon
dioxide), no appreciasble siznificance was attached to this from the
standpoint of hazard. Since the Hesrings the matter of the hazerd of
C-14 has come up and the Division of Biology and Medicine has isaued
WASH-1003 (reprinted in Science) on this subject.
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Distribution of fallout - There was substantial, but far from
corplete, agreement on whet happens to radiocactive debris
produced in man's environment, how much is there now, and how
and where it is distributed, and how much is in man himself.
There was considerable evidence presented to indicate that in
no part of the atmosphere is fallout uniformly distributed
and that, therefore, the effects of fallout on the world's
population could not necessarily be expected to be uniform.

Presumably by now the degree of uncertainty has been reduced somevhat,
elthouzsh it 1s still lerze. Measurements on how high the levels are
are certainly more plentiful now than two years ago.

Biological effects of radistion--There was gemeral sgreement that
any amount of radiation, no metter how small the dose, increases
the rate of genetic mutation(change) in a populetion. There was,
on the other hand, a difference of opinion as to vhether a very
smell! dose of radiation would produce, similarly, an increseed
incifence of such somatic (nongenetic) conditions as leukemia or
bone cancer, or a decreese in life expectancy, in a population.

Discussions this time should serve to point ocut that the difference of
opinion for somatic effects comtinues to exist and thet the agreement
on the linesr relationship between dose amd genetic effect regardless
of dose rate mmy be 3lightly less emphatic now than two years ago.

Tolerance limits--There was general agreement that there is a
limit to the amount of radioactivity end, hence, to the amount
of fission products that man can tolerate in his environment.
The extent to which existing and future generations will be
affected by manmade radiation was showm to be intimately tied
to certain decisions, moral as well as scientific, that must
be made as to how much rediastion can be tolerated by the people
of the world.

Now that the groundwork may be presumed to have beem laid (by the last
Hearings), I think it is reascnsble to suppose that the whole question
of tolerance limits will not only be taken up more strongly this time
but that indeed the JCAE will expect a more definitive appreach by
the AEC toward this subject, which mixes science and policy.

Effects of past tests~-It was clearly shown thet msn's exposure
to fallout radistion including strontium-90 ie and will be in
peneral amall, for the testing already done, compered with his
exposure to other, "normal background™ sources of radiation

(a fraction of 1 to 10 percent), and even compared with variations
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in "normal dackground” sources. But it was not agreed on how
this information should be interpreted.

Zffects of future testis--There were differences of gpinion on
how to forecast the consequences of further testing. The differences
herdest to reconcile appear to be those concerning the biological
effects of radistlion. Pending s resolution of differences, it
would appear from the information presented that the consequences
of further testing over the next several generations at the level
of testing of the past 5 years could constitute a hazard to the
vorld's population. It is very difficult, if not impossible, to
! forecast with any real precision the number of people that would

: be affected.

Suffice it to sgy that undoubtedly the question of the effects of testing
vill come up agein. It will be difficull to dlscusa the effects of future
testing, 1if any, without making it appear that AEC 18 planning to continue

testing a2s @ mmtter of policy.

Effects of nuclesr wer--The catastrophic nature of the radistion
effects from a mltiwespon (atomic and hydrogen bombs) attack on
the United States were clearly portrayed. This, of course, could
be applied to any nation.

The Joint Copmittee (Summary-Analysis, p. 3-4) then presented a summary
1ist of "major unresoclved questions™:

- | 1. How "clean” can nuclesr wespons actually be made? The solution
to this question lles iIn the future of wespons development.

It is unfortunate, of course, that the term "clean” ever wms used in this
connection, and it is to be hoped that the issue does not arise in these
nev hearings. Revertheless, a mumber of points have yet to be mede about
"clean” weepons, the primary ane being that an arsenal containing weapons
vhose radlcactivity-products can be varied in amount for a give yield is
an arsenel better eguipped than cne not containing such weapons.

'1 2. To vhat degree is the distribution of radioasctive fellout
i uniform or irreguler throughout the world? Vigorously
conducted sampling programs will help to snswer this question.

Here, the AEC w111 almost certainly be quizzed as to whether ocur serpling
and anmlysis program has been vigorously comducted. Ample evidence af
aveileble data and its value should help to answer this question. Con-
cerning uniformity, the following situation seems clearly established:

(1) The deposition of fallout strontium~-30 (om the ground is unquestion-
ably non-uniform.
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(2) The vertical exd horizontal distribution of fallout Stromtium-30
in the stratosphere is probebly nom-umiform, although considerable
uncertsinty still exists because of the difficulty in obtairing the
measurements.

{3) Whether or not the material in the stratosphere is uniform, it is
highly doubtful that it falls out wniformly. That is, the fallout
itself—~from the stratosphere--probably is non-undfoem.

It 45 to be hoped that before the new hearings, the differences in opinion
between Dr. Libdby on the cne hand and Dr. Machta, Dr. Martell, sad the
IOD people on the other can be minimized. _

Concerning stimtospheric residence time (not menticned in the "unresalved
questions”),,even in the 1957 Hesrings no cme sericusly debated the pro-
position that the half-life in the stratosphere was not on the order of
7 years (pius or minus several years), i.e. that the mean life was not
10 £ 5 years as stated by Dr, Libby up to that time.

3. To vhat extent 4o the hioclogical processes of plants, animals,
and luan beings~--under normal conditions--exhibit a preference
for or "discriminste” sgainst stromtiwm~90 and other potentially
hezardous isotopes that are taken up into the human body?
Sampling and metabolic studies underwvey will develop a better
snsver to this questiom.

Summary testimony this year should pretty well lay this question to rest.
Unfortunately, anocther question has srisem since 1957: hov lmportant is
&irect leaf deposition {vs. uptake from 8cil)? Some progress has been
mede aince 1957 both in this country and in England concerning the
mechaniams by vhich fileld crops becocme contaminated and eomcerning the
behavior of fallout contemination Ixi soils. ‘

L. 1Is there a "safe" minimum level of radiatiom or "threshold”
below which there is no increage in the incidence of such
somatic (non-genetic) conditicns ss leukenmia or bone cencer,
or oo decrease in life expectancy, in a populatiom, resulting
from radistion? The answver to this question appeara difficult
to find experimentally.

S. What is the genetic "doudbling dose” of radistiom to man? That
is, vhat dose of radiation will cause the spontanegus genstic
mtation (chsnge) rate to double?
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These questicns are, of course, no more answered now than in 1957,
vhich is not to say that progress in basic biclogical understanding
hesn't been made. 3But the JCAE zhould not be expecting answers and
I will be surprised if they do. This 1s because I wes able to convince
the Cormittee in 1957, along with others who testified on the same
point, that the answer here wvould not come overnmight. NRevertheless,
in two years there hss been some real progress that can be reported,
especially along the lines of showingz that biologicsl effects of
radlation are dose-dependent (a fact which, if the anly cme to be
considered, would deny the strict "linearity” regardless of dose rate
hypothesiss.

6. Should a distinction be made between sbsolute numbers of
persons affected by fallout and percentages releting these
nuzbers to the totel populastion of the world, i.e., can we
accept deleterious effects on a relatively small percentage
of the world's population vhen the muber of individuals
effected might run into the hundreds of thousands? This
question cannot be answered by considering scieantific data
only. Overall national policy and grest moral issues are
also involved.

This question cbviously is rhetorical, for the answer is "yes" and
the deta should be reported "both weys."”

Before turning to a more detalled discussion of the Hemrings, the JCAE
(Summary-Analysis, p.4) had this to say about the"need for further research’:

There was strong agreement among the witnesses that even greater
efforts and even larrmer budsetary cutlays, both private and govern-
mental, are required for our research progrem in the sciences

related to fallout. There was testimony advocating sharp increases
in budget, with empbasis in specialized fields. There was also
testimony for more gradum]l long-term increases with emphasis on
stability end continuity. But most wituesses appeered to feel

that some increase is necessery 1f we are to accomplish our cbjectlves
of understending the nature of radiocactive fallout and its effects on
man at an earlier date.

The research program wes discussed further by the Camittee (Suzmary-
Anslysis, p. 17-18), & part of which is quoted below:

A well-balanced program exists now in the AEC's Division of Biolozy

end Medicine (Dr. Charles L.Dunhsm, Director), sccording to testimony
given. A well-balanced progrem as the primary need for the future wes
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2lso spcken for. In perticular, there wes testimony advocsting
that long-term basic research not dbe lost sight of in a muititude
of short-lived programuatic research projects. Many specific
proposals for research projects appear in the record.

Although the testimony expressed satisfaction with existing research
programs, the general tane seemed also to advacate a stepped up
progran for the future. Part of the reasom for the stepping up, it wms
pointed out, is that psst progrsme have borne fruit; many specific
unknouns have been discovered, which new effort can be put om.

j

i
i

{

Socme of these aress for further research are--

1. The behavior of particulate matter in the atmosphere,
particularly the stratosphere;

2. The adbsorptive capacity of the bilosphers for fallout
products such as stromtium-90;

3. The selectivity of biological systems for particular
isotopes;

4. The response of biological systems to low doses of radiatian;

5. The spplication of bilological knowledge cbtained from an
experiment on an individual to large populations end vice versa.

L AEC has, you will recall, developed its plans for expansion of the Bio-
medical research progrem (AEC 604/35), tied primarily to fallout needs.
A letter notifying JCAE of this program was sent to Mr. Ramey on October 1,
o 1958, and--following ingquiry by the JCAE--s further letter giving a coumsi-
o derable amount of back-up information om program end budget was sent on
-] February 19, 1559. I the Congress gives us what ve have in the 1960 budget,
- then we will have sccomplished the first steps in en crderly exponsion.
Testimany in the Hesrings safd "during the next three yesrs (expansion by)
msoﬁtobefonowedinthefonouingthmyearshymathersaﬁ."

The JCAR (Summary-Anslysis, p. 18) commented on msnpover snd educmtion:

Mernpover snd educsticn of manpowver are emphasized often. To talk
of programs without thinking of the mmnpower to carry them ocut
- vas deplored. In fact, & recoumendation was mads that the AEC
- emphagize menpover education snd development in the biclogical
R and assoclated sciences.

Our record here is not bad. We have expanded the three existing specinl
fellowship programs in radiclogicel physics, industrial medicine, and
industrisl hyziene. We have developed a program for granting funds for
buying equipment for training in radiatiom biology in colleges and
universities. Ve have developed Jointly with HAS our program of'
summer institutes in biology.
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The JCAE (Summary-Analysis, p. 18-19), as might be expected, bore down
heavily on the question of informatlion availuhility and exchange. Its
corment was mixed in tone:

Informaticn aveilability and exchange

Cne point the committee was interested in wes whether or not sclentists,
many of vhom are employed by Govermment agencies, felt free towork,

end to exchange information in the sciemces related to fallout. Toe
weight of the testimomy was that such freedom exists,

Another point the comittee was interested in, and one on which the
testimony 1is not so satisfying, is whether or not information on

fallout end its effects 18 resching the public. Information on the
biological effects of radiatiomn, from uhstever source, has been
presented to the public in widely read reports by the British Medical
Council and by the Hationsl Academy of Sciemces. These reports contain
come information directly applicable to the fallout question. But
information oa fallout itself hes evidently not resched the public

in adequate or understendable ways. That this 15 so is evidenced

by the need for, the results of, and the interest in these hearings.

These hearings do not contain significaat awounts of scientific data
" discovered just for the sake of the hearings., If much information
thatwes new was made availeble as & result of the hearings, this

occurred for principally one of tvo reasans:

l. The progress cf i1eseerch is so rspid that new information
developed in late 1956 and eariy 1957 waa ready for intitial
presentation at the hearings.

2. The information slready existed but had not been made

availsble generslly.

.And there should be no doubt that much new information was made
svailable. Information was disclosed as follows:

(1) Concerming the work by weather people an predicting fallout
pstterns snd, in particular, ccncerning the mechanisms of
nonuniformity of stratospheric fallout;

(2) Presenting the results of soil sempling and assaying from
. around the world, confirming the nommiformity of existing
fallout;

(3) Comcerning past testing activities in Revads in far greater
detail than had generally been known to be availsble;

(%) Concerning the "clean” uespons situatiom;
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(5) wmwdwwmmmt;

| .
i (6) Comcerning the frportance of coumtermessures and the need for
i operaticnsl information (this point will be discusssd below);

(7} Concerning the most recent evalustiona of what the best walues
for groumd-to-bone strontiue-90 discrimimation fectors should be;

(mt&nnghsﬂmhmnﬂu&tﬂmnﬁuﬁﬁtnu&b;

(9) Concerning the question of threshold effects, detectable”
effects, wnd maximm permizaible eoncentrations;

: ~ (10} Presenting, in spite of disagreements, emutmn estimates
. xmm&mm

mm,th:causmmmmmmmamum
parezreph of the Summry-Analysis:

The nead for operatiom informaticn

The result of & rescarch effort is iInformetian. But this information
is not mecessaxily directly epplicable to solving s problem. Por
expuple, the newly issued Dandbook, The Effects of Xuclesr Heapens,
prepared by the Departoent of Defense snd the Atcmic Enerpyy Comniasion,
covers st length the effects of single vespon exploaicons of varying
sizes snd wnder varying conditions.

It is epparent, hovever, that the pecpls of the world sud thedr govern-
ments lnck informméion on the operwtisanl problacn--peaning Informetion
thst cande acted uwpon fa a Ziven situstim—-associated with folloat.

A getneralized wy of stating these operatiomel problems Is to pose the
question: How can men survive in, end Mow ean he respond to, en environ-
ment of Increasing nencade radicmctivity in pescetise end in wartime®
Furtdber infoomation of this apermtional scrt sppesrs to be clesrly
needed covering--

m,wwmmdmcﬁwm
tim and radintion Quring peacetiwve;

feeum!. wmmm, agwival, and recovery messures
in wmrtine and fn the postwar period.

In the context of posaible civil defense besrinss, workmen's conpensstion
hearings, end the like, this section shoulld not he taken liphtly.

I think you should keep In mind that we in the AEC were ziven the opportunity
to comment, Informmily,on the Summery-Analysis before it was fipelly published.
mmmmncytmmwmwmmmmm, it
~Fould nevertheless probably not become us to take issue with it very strongly.

S
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Formmtely,themmambﬁntthmmrwgm, for in
general the document is sn objective sppraisal of sm extremely couplicated
sudbject. It 4id not dlecredit the AEC nor the JUAE.

cc: Deputy Gencral Msnager
) AGK/A .~

AGM/RID
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