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June 29, 1962 COPY NO.

ATOMIC EMNERGY COMMISSION

ICDINE-131 LEVELS IN MIIK

Note by the Secretary

.- i

The Genersl Manager has requested that the attached

memorandum from the Deﬁutr.ﬂiréatpr, Diviaion of Operational

!'l

Safety, be éi,r.;fula_gze{; for thé information of the Commisaion,
L] f n a4 aq - " :: F .

L

W. B, MeCool

. Secretary )
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UNITED

STATES GOVERXNAMEXT

Memorandum

TO

FRON

-

SURJECT:

: Thogse Listed Below DATE: June 27, 1062

Goydon M. Dunming, Daputy Directer
Pivision of Operational Bafety

IODIRE-131 LEVELS IN MLLK

Of ; DIR; GHMD

On June 26, 1962 the Public Health Service reported informally
to us thet thay had found 1240 micromicrocuriez of iedine-131
per liter of milk at Spokane, Washington, The tablea below
svmmarize the recent data for Spokene apd other relevaant places,

‘The foliowing summarize the pointe in regard te the high leve]
at Spokane, Washington,

1, PHS has agreed to recheck the high number and if
they have gaved the sample they will aemd part of it Lo
cour Health and Safety Laboratory for cross checking, (You
wlll recall that in a smiliar ingtance for rain water PHS
agreed to a similar arrangement, but spparently it 1z neces-
sary to clarify this point for the various types of collections
since theve are different PHS persommel invelved.)

2. We have checked Hanford and Idaho Operations Offilcea
and find nothing uvnusuval at either locality in regard to
release of iodine-131.

3., The Weather Bureau his run preliminatry trajectories
which indicats the possibkility that the debris from Des Mcines
shot on June 13, 1962 at NI8 could have baen carried intn the
Washington State erea.

Addrassecs:

D. A, Ink, AGH

E, J. Bloch, AGMO

H. BE. Wopdruff, Mrector, 08

Forrast Western, .Director ORS

b, €, Clark, Director, FI

Brig, Gen. A. W. Betts, Director, M




4. We have requested PHS to compile the date on milk
for all of their stations in the Weast to better determine
how widespread iIs the ivdine in the milk. Also, PHS has
agreed to look at the data decay on thelr air filters to
g*g&_anuther ctude egtimate at time of origin of the fallout.

5, 1t is still too early to come to & conclusion but
the preliminzary evidence strongly suggests that the high levels
of icdine=-1231 in milk came from Des Molnes shot at WIS, If
this eventually proves to be true, wa have goma serjoug problems.,
Az you teezll, Dr, Edward Martell testified at the recent Com-
gressional Hearinges that the high iodine levela ia the couniry
were due principally te the Nevada tests, This hypotheais
probably will be proven incorrect &3 soon as a study is completed.
However, 1f the Des Moines event did cause thesa levaels it will
only add subsgtance to Dr., Martell's hypothesiz for other tests
at WIS, TYou will also recall that the Deg Moinez event relaased
subgtantially greater amounte of radiosctivity than the other
underground avents at RIS, Also, since it was detonatad under-
ground, the activity was not carried to relatively great heights
and thus was not widely dispersed as it would be for a detonation
in the open, Awong other thinga, thia should put us on warning
to watch carefuily any future planmed zhots of thisz type.

Recent Iodine-3131 Levels ig Milk {micromigrocuties per liter)

Spokarne, Washington Seattle, Washington
“June 11 < 10 June 16 10
June 21 1240 June 20 440
Portlagd, Orcgon Idaho Fallg, Idaho
June 2 < 10 June 12 < 10
June 1% 120 June 14 )

June 17 < 10




Total Estimated Intake Todine-131 From Milk
Since Septembar 1961 &p June 19, 1962

(Micromierocuriey)
Minnezpolis, Minnegora 31,020
Dag Moines, Iowa 0,230
¥ansas City, Kansas 28,880
Other staticns < 24,000
-3 -
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. Tring J&i.lnuui.m bnfon rwr Hﬂhcmi.ﬁtn o Jﬂu 4* wlni.ﬁu were
valsed concerning the volw of thé Coomissilion in investigasting the -
populatione ‘Lividg on the l:hatim-buxiug nﬂnui.tt hnda af I!it'll.l

i Bouttwest Indfe. = * Y

A -umt w ‘the m-:lmnr. thu m. m iﬂqu-nl:ly chlled it‘.gmt:tm .
to the potentiel velue of studying thesd pupuiatiau The sands have °
‘hm used &9 3 sourca of phorium for many years and thefe significance

Dr. Sbielde Varren of the U.3. Delegaciod to tha U.N. fcimmtifiea =~ - °

Y Committae on the Effects of Atomtc Eadistion, offered the Indimn.

‘delagation mr: sseistanca on behalf of the U.%. Atomfc Enmergy | .

* Combigsion ﬂ mlj' 48,1957, Thete wie addilétonal’ Tecogiition of

the importance of studging thess popilations during the 1958 Atoms~

- fige-Peace Confarwice And &t the twice-Festly mestings of the United .
Hatione Selentific Cimmittes on the Effects of Atomic Radiation (UNSCRAR):

- Also, the War)d Health Orginization coivaned & specisl éonference on

"Invastizstioh of Avess of High Netursl Radiation” (1955), but the - . -
impetus from it was smell. The lateit répirt of UNSCEAR, swhich will bl T
publ.iﬂud in Bopl:uhf will-have Guly a few additional data ou.the. .. - -

- Rgrals ares, - Ther are slways wesy difficulc practical problems fns
‘wolved in’ the scisniific study of such pépulations. The Juiian Govarn<
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S . Honorable Glenn T. Seabory i ’ ) P
: LChairman . : ) !
. : U. S. Atomic Energy Gummiuian _ )
e . .  Waahington 25, D. C. . .
l " 4‘ N , * , - . I
;’ ot Dear Dr. Seaborg: J !
E " . * Tam fo:wa.;rding for your i;:iafmat;on a copy of a letter which i
Lﬁ"" was recently sent by Congresgman Price and mysclf t¢ Secretasy
LT Ribicoff in hia r.:apa-:i.ty ag Chairman of the Federal Radiation Council,
kF . L
¥, h The letter raiges certain quutmns ¢oncerning the applicability $ -
I of the Radiation Protection Guides establiashed by the Federal Radiation - -
A7 Council to fallout from nuclear teating and, in addition, requesta further :
JL,_.I,'- in.farmattan oh the legal authority to invoke countermeagures, 5
o : ;
I I you have any commmenta, particularly with respect to the )
i . applicability of the Radiation Protection Guides to fallout, we would ;
o appreciate an expresaion of your viewa, .
L _,J‘- . . ¥
A ; . '
_:*},_ Your qoaparaﬂnn in apprnciatad. i
3_“'. ' elgr yc-u.ra.
B - P . Chet I-Inll.fml.d ,
i ] . ' Chairman N
* e 1
. ‘ ¥
%~ Cyltr irom Price and Holifmld tct , ~ :
1 - Riblcoff did ana!&z e , e . '
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Do Honorable Ahraham Ribit:uff
= V- Chalrman -
T Pederal Radiation council
S Hashingman, D. C. . R L _ _ :
| ngaf ¥, chairwmm. oo H:F' .k :fi . Lo

- I raviewing the recarﬂ of our racent hearinga

" on "Radiatlorn Standards, Including Pallout,”- there are
et o epparently & number of unresolved questlofia, which had =
4 70 .. aleo been left apen after our 1550 hearings on “Radiation
L. . . | Protection Criteris end Standards.” The need for resolv=
*#th_ . ." .. ing these matters 1 increased by the recent resumption
FXR of atmosphierie nuclear teata by the Bo?iet Uhian and hha

(i1 United Btatés, & A

-;-'.. : 1 "I ' . ] . : '

R AT T ﬂur first quastian concerna.thé relabinn betﬂeen

pS - .- . the Radlation Protection Guides (RPG) promulgated by the
| SAT ~ Federal Radlatlon Councll-end the incldence of raﬂinaativl -
oot -,-'rallaut &s & result of nuclear weapoha teating._ .
-:I{r':l I - . :

T e AR t.hn 1960 hearinga, Dr;- Chaawlck, - then stcretary
oo "of the FRC, was acksd by Mr. Hollfleld uhether the new
SRR REGa appliad ta Pproblems which may da?alop 1n relntian

s _.-tn fallous s 4 " His response was: - W

BT 81y, as fndicated ‘In the testliony, spau!.a.l
[raq;-“; L+ 7 problems would reguire spauial eunsiﬂnratrun E

[ AT - hr the Gmn'mil._.._;‘ T ‘ ;

bt U077 7 \inen ipe§uested by thie Somnittes to further clarify
5. S this matber; the Federal Haﬂintion CQuncil cummented &s
- follows: _ . - . a
;%{Efﬁz o %', . . The Council is aware. tnat tha numariual
N values of the Radlation Protecilon Guides and -

5’7 < - ..~ Radloactivity Guides may also be interpreted to

- apply to_ hormal pescetime eitustions in contrast
to *normal’ pannatima aperationa. When uaad,in :
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. "'mntinued to be clouded,

- radiation Qoses'reached, or showed signs of reaching, the
v .levels praacrihed An the radiation protection guides, - s
- thrust of the recent National Adviscrw'cnmmittaa un,Radian_- :

‘ HABOR report, was as iollawa*.

B s e -t et r—:.— e iepsayien —
* - 'I.I ‘ . .. .:,':-.:-.f 1_...... ' .. 1.-‘ 1.-2.:.'_-. - . - ’-. = - }
, ;ﬂ' _Lthi} ﬁﬁfj“.' e =f 1derad to dﬂfina ‘ L
oy ., snvrironmei Leval stdht with normal. -
"o _-peacetife aftuatiy --h sad ' the levels af

Cenvironmental radia&ctivity regardless of 1t= -
source, . In this sense, the graded serles of.
. rénges related to the intaks ‘of redicactive -
-, materlals provided in-Repori No. 2 may be taken
. 'to indicate the general conditions. under which - o
. . epesolal’ sonsideration mzot  he’ ﬁiven anﬂ roauiblt :
o ¢¢rra¢t}vs actianﬂ cnnsiderad- C

how

The' testinony oh.this point ab oui redent hemnga'
The teatimony of Dry Russell. . .
Morgan implied..that countermessures should be ordered when .

The
ttun {Hﬁﬂﬂﬂ} rppnrt 15 to "the seme effact. S _
Surgeun ﬂanarnl Terry‘a atatamant, 1n ralennins.thnj'x

n““If aoily 1ntakea are ahnve this la?al (Ranga II
- of the RE(G) and intd Rengoe III and are likely to’
. . ' persist,-then exceeding the RPG becomes a diatinnt
. possibility, and in such uirnumatanaea cauntar-
-.menaurau are to be: ucnsidarad . ,

It £ thus the 1npli¢atian of the Surgeon Gaﬁaral'u .

" atabement, -the NACOR report, and Dr. Morzan's Lestimony,.

. in Report No. N that, -

‘$hat the FRC's radiation protectlon guldes may’ be appiinnhlo

t -in determining- when ‘unacceptablo “goncentrations of radio-‘
N ”autiva nuclidaa frum fallout have baen reanhad. S

Un the. uther hand. via hav& seen plain e?idenca frnm

'tha Intruductian te Report No..l of the Federsl Radiation .

~7..Councll that, "Ouly peacetime uses of ‘radiation walch might .

affect tha exgaaure of: the clvilian population-are considered
at this time. Heport No. 2 repeated the stdtenent contalned
"Phe guldes reucmmendﬁd heralin are

"-a;muopmiata fur norael paacetimﬂ aperaﬁinns.

Nl

Pl

R Furtharmura, the guides have heen rapeatedly ‘described
as consistent .wlth, and bDased on, the same evidence as NCRP
levels and reunmmendationﬂ, which are univeraally auknawladged
to ba hnnaﬂ nn nnn—military antivitieu. Lo . .

Hureovar, tastimuny at’ uur hearings, partiaularlr

. that of Dr,: Gordon M,-Dunning of ARG, emphasized that the .
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AFPls are haﬂad on {g Y galnat benefit in A

‘the context of pes datiens bhnd that €o use them -7

in declding whan to 1nVGkE nuuntermaasuras ageinat fallout

‘1e an "improver use of those guidez." Dr, Dunning empha- .
8ized that the question of the applicability of the guldes

to fallout Yshould be elarified at once beiore there i=s

.further confualon and before there may ba-an 1ll-advised

actlon taken by some regulatory bedy.”

f
:

PR o mmm Y SR e g e Ee e,
i

He depm 1€ of utmost importance to have your raspunsa
) o the falluwing queatinn

{1} Are the numerteal valuea of the radiatinn
protection guldes establlahed by the Federal
Radlation Counell the sple or prlincipal
eriterda now used In evalunating when undesiy=
able levela of radloactive nuclldes from

. fallout hava hHeen reaahed?

-~

{2) If 80, 13 this use of the present mamerleal

. valuesa.of the guldes sufficlent to indloate
when and whHat zctlon 1is a;wvariate to protect
publis haalth? . .

"_—"F"-'I.' - ety 17— ——— »

wow

“k Twrm

i (3) If not, 1s the davelupment of further or
) supplementary eriteria needed; and if so, 18
: . it the responsipllity of the Pederal Radlation
' Councll ar of the Punlie Health Service or
v others %o develop and 1mpl¢ment sueh erlteriaf?

Ak

' You are ‘undeubtedly awave that the Chalryman of the -t
Joint Gammittee, in & letter to the President dated January 15
1962, suggeated that the FRC chould review the possible
effest of fzllout from proposed U,.3. testing (copy attdched),
We, of couras, do noet nezessarlily believe that the PRC guldes
ahnulﬂ ¢conefitute the ¢riterdia 1f they were not so Intended,
However, we do believe tnat all significant addltions of
4 radiosctivity to the environment including fallout shouid
- h: r::igwad by hha FRC and evaluated ag&inat appropriata
Jtan Be-

: The other im@artant matter left open after ocur hear-
- ings 1z, whero doea the legal reaponaibility snd authority
1ie for invaking sountermeasures? . , ,

i ) During tha testimeny of the Surgeon General, ha Was
) asked the followlng queation by the Commlttea ptafft

T I LT el
[

+
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l.;am-:ﬁ hava t-ha legal |

, : - - aut.hur:l.tr to 1nit:l.a1:a such ¢tountermeasures ag T
Lo : - banning the ‘sale of fresh milk and requiring .- .
S . ﬂpanial pmocasa&s ta dacontaminate fnad atuff:?“ '

C =

H:I.a raplr Haa: s .
"o certainly have the respansibility for the -
aur?eillannﬂ and for making the recommendations,
' I am not'absolutely certaln Just exactly wherse
‘ . our legal /[authorlty 15_7 or how far our legal
. . authority extends." -

It was noted in tha hearings that the actual imple=
mentatian of countermeasures would have to e accompllshed
by state health suthorltiea, but no indleation was given as
to whether the states have the necesaary authorliy and meana
of administratian tu agceomplish the countermeasures, -

Pl -lb-n-.‘_.‘..,,.... Py -
"

vkl ey & -l T
" -

) We believe it- 18 extemely important thet this matter
he clarifried, in order to alleviate publie concern over the
.+ hazards ol donizing radlaticn and to minimtize the possibility.
. of unecvordinated and 1lle-sdvised actlone being taken should
certain radionuelides reach undesirable levels in the
environment,

T
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o We wish, therefore, to request your viewa on the
. current status af legal suthority and responsibility for
‘ invoking countermessures or taklng any other eotlon, include .

:I.ng, any recamendatians you may have in th:l.s regard ‘

LI T
+

: Beocause we regard thege matters As being of conaidemhlu
Fi.-1 . . importance and urgency, we would request your considaratlon

v, at the ezrlieat possible date., To that end we would like to
P Euggest that our respﬂut:l.va ataffs should meet together on
June 21 or Juna 22 to explom ‘these problems further.

|
i
[ <o Yuur m;leratiun is sppréciated. : ,.
!
l

Mecagl _ . . S:I.nuarely yours,

'Malvin Price, Chalrman
Subveommitiee on Research, ° : .
Pevelopment. and Had.tatinn _ !
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F - " ", ‘' Chet Holiffeld °
. _— Chairien’
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o FEDERAL RADIATION COUNCIL
EXECUTIVE OFFICE BUILDING

WAGHINOTON 25 D,

June 22, 1962

MEMORANDUM FOER: Members of the Federal Radiation Council

SUBJECT: Request for [nformation from the Joint Committea on
Atomic Energy

On June 20, 1962 the SBecretariat received the attached letter
Bigned by Chairman Holifield of the Joint Committee on Atomic
Fnergy and Chairman Price of tha Subcommittee on Resezarch,
Developrmnent, and Badiation. The letter requests that the
Council furnish replies to three specific questiona, noted on
page 3, and the Council views on the cnrrent status of legal
authority and respongibility for invoking countermeasures or
taking any other action.

Ag noted in the last paragraph of the letter, it is suggested that
the respective staffs meat on Juna 21 or 22 to explore these
probleme further, Mr. Ramey was contacted by telephone, and
aince scheduoles did not permit a meeting on the 218t or 22nd.
he suggested June 29 at 2 p. m.

The subject of the attached letter will be offered as an agenda

item for the next Council mezeting,

2. C. Palmiter
FRC Secretaviat

Attachment

E;ansmmed to Ei
By Mooz bt Do%.
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UNITED. STATES GO MENT

Memorandum

TO  * pyig. Geh. A, W, Betts, Director " DATE: June 20, 1962
Pivisinn: of Military Application

FROM ' y, B, Mebool, Secretary Ovgnel sighed
' w. ) L W

SUBJECT: AR 604/65 - OFF-SITE RADIATION EXPOSURE CRITERIA FOR NEVADRA TEST SITE

SYMBGL: SECY:WLW

1. We informed your office on June 20, 1962, that at Meeting 1854 on
June 15 the Commlssion approved in primeiple AEC 604/65 and suggested appropriate
gtafT action confimming establizhed polley.

2+ The General Maneger has directed you to take the action required
by the sbove decislon, Coples of pertinent correspondence should be provided
the Office of the Secretary,

co:
Thajirman
(reheral Manager
Deputy General Mansger
Agat. General Menager
Genersl Counsel |

um maim

‘19**31*9
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June 18, 1962

Honorable Abrgham Riblooff
Chalraan

Pederal Radlztion Council
VWashington, D. C.

Dear lr, Chairman:

In reviewing the record of our recent hearings
on "Radiatlon Standards, Including Fallout," there are
apparently a nunber of unresclved gquestlons, which had
also been left open alter our 1960 hearings on "Radiation
Protection Criteria and Standards." The need for resolve
Ing these matters iz increased by the recent resumption
of atmospheric nuclear tests by the Soviet Unlon and the
United States. }

Ouxr first gquestlon concerns the relation between
the Radiav.cn Protection Guides (RPG) promulgated by the
Federal Radiation Council and the incidence of radiocactive
fallout as a result of nuclear weapons testing.

At the 1960 hearings, Dr. Chadwick, then secretary
of the FRC, was asked by Mr, Holifield whether the new
RPGs applied to "problems which may develop in relatlon
to fallout . . ." His response was:

“"Zir, as indicated in the testimony, speclal
problems vwould require s8pecial conslderatlon
by the Council,"

When requested by the Commlttee to further clarify
this matter, the Federal Radiation Councll commented as
follows:

* . .+ « The Council 1s aware that the numerlcal
valuaes of the Radiatlon Protection Guides and
Radioactivlity Guldes may also be interpreted to
apply to normal peacetime sifusiions in contrast
to 'normal peacetlme operations,! When used in

293 (=7
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thlis way, the Guides may be considered to define
environmental levels consistent with normsl
peacetime situations based on the levels of
gnviremnmental radloactiviiy regardless of 1ts
source, In thls Bense, the graded series of
ranges related to the intalke of radloactive
materials provided in Report No, 2 may be taken
to indicate the general conditionz under which
specia. consideration must de given and possible
corrective actlion= conslidered,™

Tne testimony on Tthis polnt at our recent hearings
continued to be clouded. The testimony of Dr. Russell
Morgan implied that countermeaaures should be ordered when
radiation doses reached, or showed signs of reaching, the
levels prescribed in the radlation protection guldes, The
thrust of the recent National Advisory Committee on Radla-
tion (NACOR) report is to the same effect.

-

Eurgéon General Terry'as statement, in releasing the
HACOR report, was as follows:

"If deily inbakes are above this level (Range IT
of the RPG) and into Range ITI and are llkely %o
persist, then exceading the RPG becomes a2 dlatinet
possibility, and in such circumstances counters
rneasures are to be consldered.”

It 1s thus the impllcation of the Surgeon General'ls
statement., the NACOR repors, 2nd Dr, Morgan's testimony,
that the FRC!s radlatlon proteetion guldes may be appllezsble
in determining when unacceptable congentrations of radidw
active nuelides from fallout have besn reached,

On the other hand, we have seen plain evidence from
the Introduction to Report Neo. 1 of the Federal Radiatlon
Councll that, "Only peacetime uses of radiation which might
alfeet the exposure of the efivilian population are considered
at this timeé.” Report No, 2 repested Tthe statement coatalned
in Report No. 1 that, "The guldes recommended hevein sre
appropriate for normal.peacetlme operatlons,"

Purthermore, the guides have been repeatedly deszcribed
ag sonsistent with, and based on, the same evidence as NCRF
levele and recommendationz, whlch are universally acknowledged
to be based on non-military activitles,

Moreover, testimony at our hearings, particularly
that of Dr. Gordon M. Dunning of ARG, emphasized that the
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RPGSs are based on & balancing of risk sagalinst beneflit in
the context of peacetime operations and that to use then
in deciding when to inwvoke cauntermaaauras againat fallout
is an "improper use of those guldes,”™ Dr, Dunnlhg empha-

" slzed that the gquastion of the appllicability of the guldes
to fallout "should be clarified at once before thers 1s
further confusion and before there may be an ill-advised
action taken by zome regulatory hudy.

We deem 1t of utmost impurtanee ¥o have your response
to fthe lollowing questiona:

(1} Are the numerical values of the radiaticn
- . protection pguldes established by the Federal
- _ Radiation Counell the sole or principal
wioe R eriteria now uszed in evaluating when undesip-
able levels of radioactive nuclldes from
fallout have been reached?

(2) If =0, iz this use of the present numerical

- -~ values of the guldesz sufficient to indlecate
when and what action la appropriate to protect
publie health?

(3) If not, iz the development of further or
- . supplementary ¢rdterda needed; sand if =20, 1=z
it the responsibillty of Che Pederal Radization
Coun¢ll or of the Public¢ Health Bervice or .
- others To developr and implement sucsh ordteria? : I

You are undoubtedly aware that the Chairman of the
Joint Commitiee, Lln a letter to the President dated January 16,
1962, suggested that the FRC should review the possible
effect of fallout from proposed U.3. testing (copy attached}, : I
Ve, of coursze, do not necesasarlly belleve that the FRC guldes
should constltuve the criteria L they were not so lntended,
However, we do believe that all slegnificant additlons of
radioactivity to the eavironment including fallout should
bg rg:igwed by the FRC and evaluated against appropriate
stan 8.

The other important matter left open after our hear-
: ings 1s, where does the legal responslbility and authorlty
lie for invoking countermeasures? r

During the testimony of tha SUrgeon Geﬁerai?iha'haa
aslted the following question by the Committee stalls 4

"L
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"Daes the Public Heslth Service have the legsl

authority to inltiate such countermeasures as

banning the sale of fresh milk and requiring '
special processes to deconbaminate food stuffs?”

Hiz reply waz:

"We certainly have the reeponsibility for sthe
survelillance and for msking the recommendations.
I am not absolutely certain Just exactly where
our legal / authorlity 1s 7/ or how far our legal
aubthority eéxtends.™

) It was noted in the hearings that the actual implew
e mentation of countermeasgures would have fo be accompllahed
n by state healih authorities, buf no Indicatlon was glven as
to whether the states have the necessary authority and means
of admlinistratlion to accompllish the countermeaaures,

We believe 1t la extemely impertant that this matter
be plarified, 1n order to alleviate publlic concern over the
hazards of lonlzing radlatlon and to minimize the possibllity
of uncoordinated and ill-advised zetlon3 being taken should
certain radionuclldes reach undeslrable levels in the
environment:,

Wa wish, therefore, to regquest your views on the
current status of lagal authority and responslbility for
invoiking countermeasuras or taking any other action, lncilud-
Ang any recommendations you may have in this regard,

Becaunse we regard these matters as being of considerable .
importance 2nd urgencey, wWe would reguest your aonslderatlon
- af the earliest possible date, To that end we would 1llke to
augeest that our respectlve staffs should meet fogether on
June 21 or June 22 to explore these problems further. .

Your cooperatlion 1s appreaiated. 1

{Jfﬁbipcerelr yours,
’ :
/4 o) |
t#{f /4 1l )
Melwvin Price, Chalrman ,
subcormlitiee &n Research, - r

. Development and Radiation
; 1 ; .' . Lo ! ,I!u ,1/ ,_ .
é@wg&%&@ s

. Chet Hollfleld
KRR S Chalrman

Enclosure - —_ l
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b " JOINT COMMITTER ON ATOMIC ENERGY
Congress of the United Statea

January 1§, 1962

Dear Mr, President:

[ would like to endorse the suggestion that our Staff Direetor, Jiin
Famey, made tc Mac Bundy and Adrian Fisher to the sffact that prior to
aay formal decision or announcement by you on the resumption of atmoa-
pheric tasting a review of the extent of the fallout hazard be made by the
Federal Radiation Council. At the time of any such announcement of the
resumption of atmospheric testing a "white paper"” should be issued whicn
would not only explain affirmatively why we are resuming testing but alsc
expiain the extent of the fallout hazard (which would be minimall.

As you know, there is still a great deal of confusion and misinforma-
tion on the fallout hazard from weapons testing. The Joint Committee's

_fallont he‘a.ringa in 1957 and 1959, and our hearings on the radiaticn standards

in 1960, helpad to put these hazards in proper perapective, In the latter
hearinga several supgestions were made that any possible significant addition
of radiovactivity to the environment should be reviewed in advance by the

* Federal Radiation Council, even though it would fall within acceptable maxi-
. mum limita, This would prevent various uaea from gradually abaorbing the
 present safety factor under our existing maximum permissible dosages.

‘Sueh a review would be helpful to you in your evaluation of the hazards versua

the bepefits of resumnption of atmospheric teasting,

A "white pa,'per" written in simple terms might have some e¢ffect on

. the scientific community as well as the public at large. We are presently
. conzidering the desirability of holding public hearinga later in this year

which would update cur 1959 fallout and 1960 radiation standards hearings,
_ Following our executive hearings on Thorsday and Friday, Jannary
18 and 19, on the status of cur plans and preparations for testing, we will

probably wish to communicate with you further,

Sincersly yours,

Chet Holifield
Chairman

The Praaident
The White Housze
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UNITED STATES GOVERNMENT

Memorandum ‘

TO : Plle paTe: Juie 12, 1968

FROM W. B, HECG%‘@EH{

SUBJECT: LETTER TOQ SERATOR ANLERSON KE RADTATION STUDTIES
SIMBOL:  SECYWTH

Thie 35 $o confirm my conversation with Dr. {harles Dunham,
Director, Divieion of $lology and Medicins, on Jun= 6, 1962, concerning
the Chaliman's yequest st Information Meeting 162 on Jume 6, for preparation
of B letter to Senstor Andersch in responee to the Semstor!s query at the
current Radiation~Falloui Hearinge re a rsdialion siudy of certain Indisn
ratiouale. .

ool

Cheai rmen

General Mansger ,

Deputy Generzsl Menager

Aagt. Genernl Mevnsger

Asst. Gen. Mgr. for Ressarch and Development
Aset. to the CGenersl Mepeger

Director, Biology & Medicine

(eneral, Counsel

—~2P-Cj-9
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Md.rma.l.a‘.y Leaden

e 6, 39621

|
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It Honoreble Glenn T. Seaborg
.Atomic Energy Cormission -
‘Washington 25, D. G,

-Dear ‘I, Eaa'bé:rg:
'I would appreclata any information or comnents you might have

. ‘regarding the discuseicn of fnod contaminstion by fellout
contained in the attached lettar from Mrs. Sem Lazzvehy,

. Bouth IBu:'nham, mu‘.l:a.g: l'i’, Tilinols. Fleess return her letter -

vith your repa.;r
Bincerely,

@Lo@rg—‘*

- Mmﬂwmm

! Wemo: =L 3---*
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7914 ET‘ Burnham
! Chicogo 17, Il).
Uay 18, 1982

Honorabla Senctor IDirkssn '
Unlted States Sofdate
Capilol Bldg.
Washington D C

Donr Sonatar Dirkesn:

Ten ars a fanrlons nﬂvufsary whose main concern 1s the welfare of those
who ore your conatitusnis. This ia the reason I am writing teo you.

Fight for the rightu of all the people, especially tha childran, to 1ive
as sané, decent himan beings, without Eﬂdintifn Exposure.

The paremts who care the mosi and who are trying to reise the healthieat

adults will fall besause all 4the primary fepde == milk, vegetahles, fruitge- |

el]l wvital fooda =~ ¢ ®ill be pontaminated by fallout,

I am. cortajnly net a crapk and desplse gomnounlsm more them anyone but Ieel
if we. bring prasgurs to bear on our enemies in mudther ruuhinn nll nlnkind
wi,!.l bcneﬂt. ! _

Aftar nll. Rusaia dosen't want a ;gnurntion of froaka and Adiots any nnrc
thano wa do. *

i
" 1 Joow wa pen count oo ¥YOUS

Sincerely yours,

(m) A»M/G'(oﬂ Méf

e —

M
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UNTTED STATES
ATOMIC ENERGY COMMISSION
WASHINGTON 25, D.C,

July 2, 1962

Dear Senator Dirkﬁen:

This iIs in reply to your letter of June 8, 1962, forwarding
a letter from Mra. Lazrvehy and requesting cnmments on her dis-
cussion of food contamlnation from fallout,

There is no Luestion that some, but very slight, radiocactive
conbaminatlion of' feood occurs from fallout, Contamination of food
occurs also from radioactive subsbances that are naburally in ocur
environment. In additlion, we recelve radiation from outside the
body, hboth from nﬁtural sources as well as from fallout. Slince
radlation expnaure 13 not & new experience to man, the basle
queationa are: haw much more exposure do we receive from fallout,
and how serious may the effects be, The totel rediation to the
aversge American £from all fallout to dste haz smounted to only two
to three percent nf that from natural sources of radiation plus

edical arxd dantalixurays.

Both the second and third paragraphg of Mra, Lazrvshy's
letter suggest that she may be unaware that people are and have
always been unavnidably exposed to the same kinds of radiation
from many natural sources, including radioactive material in fooda,
We accent addltional exposure o radlation when we are assured that
they serve sufficlently useful purposes, as in the common use of
X-vays for medical treatment and for dental and mediczl diasgnosls,
The baslc gueatlon with respect to the control of exposupves of
people to radiation iz whether the reassons for accenting any
avoidable exposure are sufficient to justify any additional risks
to our health and welfare which might poszeibly result,

The last paragraph of her|1etter refers to the ¢bsarvation
that exposures of experimentsl animals to large smounts of radiation
have produced obaebvable inereases in the incidence of genetle
ehanges in their cffspring. Thege increases are generally pro-
portional to the exposure, While the sxposure to yadiztlon from
falloug to be expe?ted from weapons tests are muech toc small o
produce observable, increases in the incldence of genetic effacta,
geneticlets belleve that small Increasea probably do ocour.

!
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To appreciaﬁe the slgniflcance of the genetlic effeats of
yadiation, 1t ia necespary to understand that most of the genetlc
changes which normally occur are believed Lo be unrelated to ex-
posure to radtation, About filve percent of all children born
alive have gome ghysiaal or menfal abnormalléy., About one-half

of &all defecta at jpirth ave belleved to be of genetic origin,

Bince the genetic rizka from exposure $o fallout are the
game kinda of genetlc risks with which we would be faced L1f there
were no fallout, or no exposure to radiation from any other source,
the perfinent guestion is: How much might these risks be locreased
by exposure to fallout? Thies and other guestlons relevenk to

- Mras, Lazrvehyls lebder have been diascussed In the attached report

entitled Healfth Ymplications of Fallout from Nuclear Weapona
Teabing Through 1961, by the PFederal Radilation Council,

In Table 1Y, Page 9, of the Repert, it l1ls estimated that
among the total number of children that may ke born %o persons
now living in the United States, from 4,000,000 to 6,000,000 may
exhliblt some gross physical or mental defect from all causea, OF
tha total number of defecta whilch will cecur, 1t is sstimabed that
from 20 to 500, perhaps about 100, might be due to exposure to
Tallout from all weapons tests performed through 1961, In berms
of rigk the chance that a child will be born with a gross genetic
defect, az the result of exposure of his parents to fallout from
2ll teats held through 1961, is estimated 5o be only one in a
million, as compared to the chance (five in a hundred) that he
will be born withlsuch a defect from some other causs. .

We hope theée commenta and the attached report will bhe help=-
ful €o you and to Mrs, Lazrvshy., We will be pleased to furnlsh
you with any additional informatlon you may wilgsh,

' L4
% Sincerely yours,
/8/ Robert E, Wilson

Actling Chairmsn

D il

Honorable Everett N, Dlrksen
United States Senate
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UNITED S5TATES GOVEENMENT
Memorandum
. DATE:
| ©  iEne May 15, 1962
FROM + argaed

* 4. B. MeCool, Secretary, s’ o
! 1

SUBJECT' pSTABLISHMENT OF SPECIAL COMMITTER TG STUDY EFFECTS OF RIGH
ALTITUDE EXPERIMENTS

SYMBOL: SECY:AHE

1. At Information Meeting 152 on May 9, 1962 the Chafrmen
requested establishment of a special committee to study the effects of
bigh altitude sxperiments. The Cheirman further noted rhat Dr. Van Allen
i5 to be g mgmber of this committee.

2. The Committee to Study the Effscts of High Aleitude Expariwsnts
met on May 14, 196Z. : '

o VIV

: —OFFICALUSE ONLY"
7 s an. 7 Viudiy
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May 9, 1962

Dr. Glenn T. Scaborg
Chalrman

Atamic Energy Commission
Washington 25, D. C.

Dear Dr. Seaborg:

I am foarwarding to you the enclozad letter that [ received from
Mr. Barl L. Morrow, whicn ] believe raises a very serlous
prottem, if true,

Without commenting on the matiers enumerated by Mr. Momow,

I am sending you & copy of a letter which 1 have already

written to him, and woelz2 sincerely hope that you would have
yvour experts look into this matter to determine the real situation.

Trusting that vou will give this your immediate attention, I am,

1y yours,

chon O, Pastore
Tnited States Senator

JOP:1s

Enclosures Yrsamitted 2o Commissioferd
h Mamul.&hg._ o
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May 9, 1964

Mr. Earle L, Morrow

Old Baptist Road

RR #2

North Kiagstown, Rhode Ieland

Dear Mr. Memow:

I am very happy to acknowledge yvour letter of May 5, and hasten
to observae, a8 you well know, that I do not have the sctentific
competence to pase Judgment on the very serious problem which
your latter poses .,

I am very much concerned about this matter, snd fesl that it

should be pursuvoed so that we may sclentificelly destermine the

trua situation. Therefore, I am following your suggention and

I am refamring your letter ~- and I hope {t meets with your approval —=
to Dr. Glenn T. Seaborg, Chairman of the Atomic Energy Commisalon,
for nir study and comments.

I shall be in touch with you again when 1 hear from Dr. SBeakorg.
With every best wish, I am,

Sinceraly yours,

John C. Pastore
United States Senator

JOPils
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¥ay 5, 1962

Sanater John Q. Fastors
301 FO Annex
Providence, H, T.

Daar Senator:

I econsider yeou & friend of man, You have helped me befors
directly. I wish now in the limlts of ay abillty to inform vyou
of Tacts thav disturbd me.

+ I am & Phi Beta Kupps: Buwrma Cum Laude:greduste of Tartmouth
Cotlege in 1931 where I majored in athematics and Physles and
wes the only student plcked by my professcrs to glve the grad-
uation speech, [ my neme then was Barle Yorswski-- changed since
then for business ressons): & Rhodes Scolership candidete who lost.
I hate at times even to wenticn the ebove-= but I realize if
people 40 not know your rental cuslifications there iz 1ittle
attention peid to¢ your conclusloens,

I have one simvle nroblem that you can Lelwn solve because
it tekes sdditicnsl xXnowledge Tor me BS--A father of three %rowing
chilildren to xnow when to let them go out in relin and when
cannot. To substantiste the nesd of this information that should
be ziven to the nublic I £m listing the following:

About four to five vears £go I wuelked through the woods,
near my home,after & rainfall thet must have been loaded with
radiorctive matsrizl from one of our tests in Nevada. Within
two montnus I had the complete pattern of my shoes lmprinted
in radiation burna upon wy feet. I have conflrmed the fact
thet they are rgdiaticn burns, from a doctors That yesr wes
thae sane year all the pollen of the oak trees was destroved
leaving not a single acorn on eny cak tree in this psart of
the world. A1l the squirreis on my lund died and I heard
that the squlrrels were moving in mass from Roger Willlems
Park to find food., In eddition I accidentaelly met an expert
from the Perrmutul Corp., wiich has been hired to study the
water aitustior by the state of Rhode Island., He informed
me that in our area of Rhode Islend in Forth Eingstown the
radjioactivity of the ground water supply has inereased bsyond
that of any other part of the United States. This wes the
Tinal confirmation I needed to conflrme my conclusioas thst the
acorns dlied and ipdirectly all the sguirrels and that my Teet
were burnt radicactively from a single falli-out that landed on
Fhode Island in a concentrated erea.

Con.
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New Ioheve obLervald Lol vLul o€ Jet Liri.lh L0VeS oUeT our
part of the Zarth and the ztuvessheric awnditions are correct a
Tormation of a train of clouds will sppear in $he uvper atmosphers.
These will move adeross the sky in & single line, these clouds form
as though the upper atmosphere were a Vilson chamber: & single stresak
of white condensation takes place a2nd proliferates into a fair szize
cloud in seconds. I have watched this strange formetlion of clouda
at least a dozen ftimes: the most Fantastic dlenley I watched was
sbout five days affer the Russians exploded the 50 megaton bomb.

In that I am guite cerbtain these individual particles for
known physzical reasons will be sucked inte ths jet stream and that
they will predctiinately fell out ¢nto the zarih out of the jet
Stream is 1t not logical that i1f the lknown path of the jst streanm
axiats as part of the knowledce of the Weather Bureau that they
could wam the U, S, Publlc as part of thelrr-rainfall predictiog
when it 1s and 1s not necssesary to kesp out of the rain,

Gerteinly this service of saving our children,at the present
day, of vnnecessarily being radiated in a fore that could ceause
future damage to their bodies should be evalilable to the public,
And in thet I ®elleve the greatest danger involwes a fallout in
rainy weather under the jet stressm 1t should be & predicheble
thing under ‘feather Buresu servicea.

Ws donot wish to keep our children gut of a rainstorm when
there 1= no danger from raficzesivity. Lieither do we wlsh o
send them cut into unnecesssry desiruction to thelr bodlies. I
believe that eny sclentific investigation of the above will
copfirm whet I have ssid.

I think too thet you knew thet if the stetisticsl averasge
fallout indicastes that there is no danger to human beings that
the statistics can be utterly false if the siatlstice are averages
and d¢ not indicate concentreted fellouts. If, &s in the acorn
ocase and my Burnt feet 99% of that fallout lended on Rhode Islana
to the disestrous effects we know are true 1f is not important
that 1f you everage this fallout over the Unlted Staltes no ham
would have bgen done. Kature is a fantastic violater of the leaw
of statistice Bnd therefore let us not viclaete this law of nature,,
in referencs to averaging the fellout of Rhode Island with the

Tnited States, |
I wild be most Thankful for Your serious considerstion.

Siacersl
¢ Vs 3

C‘?"?“'fr: e f_f"'__"'?’? r '5"5-"_-‘
Earle L., Horrow
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:

Dr, Glenn T. Seaborg, Chairmen
Atomic Energy Commission
Washington 25, D. C.

Dear Dr, Seaborg: -

I understand that the Atomic Energy Commiesion will be
reguler public mmouncements of the degres of Strontium 90 in
milk, To single out this particular product is moset uwise
and wnfair.

A serigs of mmouncements as to the degree of Stromtium 90 in
ailk over the next few months could and poesibly will lesd to
evonomlc dissster for the dairy industry. Alresdy there is
conaiderable fear about Strontium 90 in milk. This has reduced
milk consunption, ceusing an economic burden for the government,
A decline in incoms for the dairy producer, and a seriovs ecomomic
protlam in rural Americe. It iz my view that the constant publi-
cation of Strontium 90 in milk is perhaps the most iogportunt
single cause of thw decline in milk consumption.

I respectfully suggest that it would be more practical for the
Atomic Energy Comission to eimply issue an assurance that when-
sver tharse sppears to be excess radicactivity in foodatufis, &
warning would be issued, Furthermors, 1f it is necesasary to
continue thess amouncements, no one item of food, such ss milk,
should be singled out. It would be better if & deterwminstion
conld be made as to whether using water as & medivm instead of
milk would bde just as accurate.

I do respectfully urge that prompt attention be given to this
serioww situation., Milk producers ars terribly disturbed, and
rightly so, Ahnouncesents from the Atomic Energy Cosmission can
d¢ irreparable damage to this industry, And might I add that if
this radiosctivity is as serious as thease snnouncements would lead

TR/ 5




People to believe, then the

queation of further
weaporw becomes all the more

4 sevious morsl ey
1 welcome your suggestions and counse].

Sincerely yours,

Hubert H, Hump

testing nmuclear
political issue,
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REPGR‘}‘ OF THE FEDERAL RADIATION CGUNCIL

}
HEALTH IMPLICATIONS OF FALLOOT
FROM HUCLEAR WEAPONS TEETING THROUGH 1941

. 'The Pedaral Radiation Council bag comzidered available informatlon en radistion doses and possible
hezlth effects of armospheric nuclear weapons tesring, Befors digcuszing the esrimares made In this re
port in detail, It is appropriate d point out the difficukles of being precise [n this tleld.

T Although a large and expending program for meazuring radlation levels at a numbey of locations
throughout the United States hag been in effecc for a numnber of yeare, the application of such date ro thy
whole country, to an extendsd dime peried, or to the entire population lovolves assutnptions than can na
be complerzly validared. Furthermore, while a considerable bady of Information has bean accumulared
on the effecrs of radiarion on animals and man, the possible effaces of low doses delivered at low doze
rates are insufficiently known to permit firm cnnclusims about the extremely low exposures resultdng
from falleut, Curvent experimental techniques are not gond enough to detect binlogical effecis at the
Iow levels of warldwide fallour from nueclear tesgts.

, Any possible manifestatians repulting from fallout radlation will not be unique, for all of the dis=ase
and disabilities known to be causéd by radiadcn also cecur for other reasons. Whatever effecrs mighe
be produced by fallooe could only be reflected in stadstical Increases in che number of canditions al-
ready present in the population. Any indlvidoal effects would be so diluted by space and ding that they
would not ke recognizable among che much targer number of ideniical affects arising from other
cauges, among which chey would be interspersed.-

. Fipally, any proper undersmm‘png of ggrlmares in this field muse take lnro accounc the many dif-
farent ways lo which similar or even idencical data can be expresssd, Many of the 2pparent dliferences
among scientists arise from different forms of presentation. Two approaches have been used. Cne
estlmates the rlask of demapgs 1o a gingle person, This rlek ie extremely smell In comparizon with
others which people normally al:i:wt. Tha second appruﬂch considers possible effects on a large pop-
ulatlon for a year or a generaden]or for several penerationsg totaling hundreds of years, Even 8 very
small propordon of affected individuals will, in a2 very large population for 2 long pertod of time,
amount (o &n impregslve comal nur?her of Individuals,

Estimared Radiadion Exposure From Testng

- Any congideratlon of possibie health effects Irom fallar must begin with the radiation dnses o which
pecple are exposed as a resule of such tesre.

! A gharp dizrinction must be made becween the devastating effects of “local” fallout in a nuclear ar-
@mck ¢n an unshielded population a'fu:l the effects of fallour from weapons testing, Weapons resting
creares far smaller tom] amounts of faaion products so that ite fallout s far less than that which
woul? result fromnuclear war, Fuﬂh&rmﬂra, the teste 2re planned to avoid local fallout or ¢o confine
it o locarions where it will have mlnimal eftecig, Hente, in weapons tegilng the problem iz largely
confined to delayed fallour which dena:.fs prearly In the upper aimosphere end is dlgpersed at low con-
centrations over the earth’s surface. Thia report is concerned primarily with the effects of such da-
layed fallour

| Doas egtimations must taks Into account exposure from all sourges; externzal, and incernal through
ingestion of food apd water and inhalatlon. Some radinactve alements may concentrare ro different
extents {n variola parrs of the body. These which tend to concentrate in a certain organ will selectivaly
lrradiate thac organ. Thus a thyroid dose, for exemple, represents the sum of the whole-body dose
fram a variety of substancea plus the sxira dose from iodine-131, an element which trends o concen-
trate in the thyrold gland. In addition, some elaments are taksn up more effectively at one age than

* another. For example, the proportion of strontlum-%0 reained In the growing bones of children is

greater than that remained in the bénes of adults ingestng the seme foods, Furthermore, ditfersnt

sources of radiaton give off different knds of radiation having differear biological eflecrs, eo rhardoses
cannot be directly comparad. These points shovld Indicate thedifficulty of referring to 2ny one exposure
Ievel from a pardcular source wiﬂanm idencifying whackind of a doge andwhat part of the hody isinvolyved.

, Estimates of doses from fallou: from tests throogh 1961 in millirems, a unit of ionizing radiatien
dusr:. are given in Table I and discuased further in Appendix "A". Becauss of uncertaintes and the
variety of necegsary assumptions,’ these sstimates ave expressed as ranges of values within which e
average exposure over the Uniced States ig expecradro e, The valees giver apply to the United Staces,
apd are somewhat higher than those for most of the reat of the world. Dosss to the whole-body and re-
producidve ceils represenr an average for all age groups in the endre populaticn. Dases 1o bone and

 bone marrow are average values for those who were infants at the dme of highest concentrations of the

parricular lsoropes iryadiating l:heae organs; velees averaged for all age groups wiil be lower,
! 1




The half-life of radlmcﬂvre lodine, the principal source of the thyroid dose, Ls only 8 days ang |
peak dose raves persist for & relatively short peried of ime, For this reason thyroid doges are n
included in the table. Doses’to the thyroid from the major past tests were estimated to hive rang
from 100 to 230 millirems per year during and immediately foliowing porfods of nesting. These v:
apply only o individuals whﬂ were infants ar the time of highest concencration of radicactive lodlo
The average value for all agé groups was about & temch as much. Although dara from which thyrob
doges during 1957-58 cd0 befesl:lmal:ed are lmlred, ic ie likely thar there was much geographic va
tion, and in gome limited aréas of the United States ihe average thyroid doses were probably man
Hmeas rhe national everage.

The whole-bady dage due [to the carbon -14 produced by all teste through 1961 has been inclodad
nat geparately listed in Teble I Tt 12 esdmated to total from L0 te 15 millitems during the first «
year period, The doze rate will decrease moch more rapidly than would be predicted on the basie
tha carbon-14 radicacdve hali-life of 5,700 years bacause of the abaceptlon of the radicactive car
dloxld= from the atmusphere into the ocean.  After about X0 years the doge rate from carbon-14
bave been Teduced 0 4 tozal, Df about (.75 millirem during i thl.rry-yre&r perlod.

To pur these dose tevels m atme pergpacdye, Table [ cnmparas them with exposuree from naw

background end with the Rediation Protection Gulides of the Federal Radlatdon Councll. The compe

s0na indicate tha doses from fallour have generally been a amall traétlon of the Guides for popu
groups.

Rackgroumd radiarion ari from naturally radicacrive marerials such as carbon+14 and potagsl
40 in the hamzn body, ra-:liufn in the earth’s crust, and cosmic radiation from cuter space, Man h
always besn exposed 1o these radlations. Matral background radiatcn varies from place te place
with elevation and with ralfhnacuve content of local materials. In the United Smres thése values h
been observed 1o rengs from 70 o 200 millireme per year. The value for background radiation g
Tables 1 ia a welghted avsrage for the entlre United Stetes populatlon.

The satimared values gwen in Tahle I for whole-body exposures from !alinut ars conslderably
than the axposures from namral sources. Ower a pariod of 30 years the everage whole~body dose
all t=ating through i961 will b= bemween €0 and 130 millirems compared to 3,000 millirems from |
ground. Thos tasting through 1951, including the centributlon from carbon-14, will, over thiz thix

year peried, incresse axposures over naroral background by lesg than five percent. Seventy -year

age bone doses, when similarly compared, are Increased less than t=n percent. Any further esd
will, of course, increase thu? EXPUEIre.

The fact that exposure from some sources is generally acceprted without quazton should net in
ber o peasom for accepdny exposurs (9 added levels of man-mads radiacion, Howsever, comparison
exposure levels with these of natural background does provide gome indicatlon of the aipnlficance
increases feom fatlonc. Oae normally congiders variation in exposure from namreal sources 1o be
Tircle significance. For example, a regident of the East Cozsc contemplating a move to a high-ald
Tocation in the West is lmukeljr to know or attach apy Importance to the Eact that his exposure to b
ground radiation wiil be appreciably Increased—more than rwenty -five percent at elevations above
rorl b, t

Anorher basia of cmnparlam le the radiaton exposure received from medical dagnoste proce
in the Unlead States. It has been estimaged that & person in the United Smtes will accomulate & gg
cally effectve dose of the ceder of 1,000 millirems over & thirty-year perlod. Thers are, howevi
wide fluctuaticms in the exposures to the reproductive cells from the diagnoaric procedures.

Estmatse of Bl al Eﬂe’:cts

Much available evidence indicates that any rediavion iz potentially harminl. However, effects )
increasingly difficult to demonstrate balew 10,000 milirems, and lmpossible to detect by present
nlques ac the very 1ow dose levels from falloor. Nevertheless, i1 1z virtually certaln that genetic
<an be produced by even the lowest deses. These effecis in the children of exposed parents and a
tirs genetadens may e of many kinds, ranging from miner defects too emall 1o be noticed o sey
digaaze and dealth.

In the case of somatc effects, {.¢., effects directly on the persena ¢xposed, the evidence is ine
cignt to prove either that r.hsre 1z a dosage leval below which no damage oceurs {the "damage tho
byporhiegig) or thet thers is’some risk of damage ar any dosage Isvel, no matter how low {the "no
old” hypothesis). It may well he that some effects are of one kind, some of the ather. Doge rare
portant; a protracred doge ia much legg effective than the same total doae given in a8 short time,

Estmates have bean made by nationzl and internatlonal groups of scientgry of the number of 1
ble adverse health effects thai might occur from various expogure levels. Tables H and [T apply
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of these estimares e the exposurs levela from 211 testing thraugh 1961 to indicate the possible adverse
health effects in the United States populadon that might resull from rthis esting. Unirad Srates figures
have been used because knowledge of dose levels and of health effecis occurring in the absance of rest-
ing is more complete for this country than on 4 worldwide basis. For convenience In expreasing the
concepta and calculatiens in this ’report the popularion of the United States haz been taken as approd -
mately cme-tenth of the pupulatll:rn in the same laritudes of the northern hemisphere, and a5 one-oyend:
ath of the populasion of the enure world, The figures in Tabls I on the possible number of adverse
health effects from testing through 1961 may be multiplied by 10 ro provide & rough estimete of com-
parable worldwlde effacta wich the exception of carbon-14, for which a facter of appmxlmately 20 must
he applied.

Table Il and Appendix "B" give numerical estimares of the effects of fallout on one category of genet
lc affectg=—severa physical and n{ental defeces, This category includes the hereditary compenent of
such thinge 45 congenimal malformations, bindness, deafness, feshlemindedness, musculer dystrophy,
bemophilla and mental diseases, |

i In Table I the agtimzated numberz of radfation sffects are given ag ithree values, The upper figure i
the best esimer baséd on radia:im-lnmced muraton rates In mlee, and on the spontanzous incidence
of these defecta in man. The cthér figures represent the range within which the tme value may reagon
ably be axpected o lia.

i As ghown in the table, about ten perceat of the number dhat may result in all time from weapons test
through 1961 are eatimated to gccur in the first generation—the children of parents exposed 1o this fall
cut. The remaining ninety perr.:ent occur in decreaging numbers in guecesding genaratony, Somade
effects appeasr only in the irradtnted ndividuzl himgelf, and not In hie offspring. The manlfasrations of
pardeular coocern are leukemia Eli‘lﬂ other Types of cancer.

+ ‘The radistion dose from carbon=14 Ls spread over an anormous period of time axtending through
many thousands of years, The number of muations from carbon-14, when expesure over all time Ls

congiderad, is estimaged o be grea:er than from other radicacrive elaments produced In nuclear deto-
natlons. ‘These mutationa will, however, be discributed over a much longer time with 4 much emaller
number in any one gaEneration, il

I o addition to the grose defects llsted in Table IL there may be an unknown but probably a congider-
ably larger mumber of mutations with less obvious effects such ae minor physical abhormalities, mild

dizenres, impaizment of phy=iclegical functione, and reduced resirtance to infecticn or other siresses
of tife. Pari of this damage will resuit in 4 lower=d probability of survival at varicus ages.

Reduced viahility of thiz kind has been conzistently found in mouse experimantg. The best data on
mlce are for e {nfant and embryonlc degtha. To rhe exrent that mouse dara can be applied to man, the
results indlcete thar the radiacion-Induced meorzality of embryos amd infants in the Hrst generation after
irradiation ig probably larger, perhape five timeg larger, than the number of induced defects of the ype
esdmated in Table II. Numerical estimetes ere not given for such effecte because of uncertainties as i
the comparabilicy of thess effecis in mice and humans, This 16 the viewpoint of those who have done
mrch of the axparimental work 1n thls A=k,
|
| Mutaticms which have 2 mild effect on the individuzl may caupe gobstaotial damage {n the ag@regare,
‘This is because the mildness permtns these muctatons, such as slight reductions ln viability and other
less cbvious effects, to persist in the population longer than mutations with severe effects, and thus 1o
affect a correspondingly greater number of persons. There ara no data which would permlt these af~
fects 10 be assessed with sufﬁdent ACCUTACY (O DEFTRIL numerical estimatss,

If, however, aurnerical esumw.-a are made of all thess penetic effects, bath thoee which are dikely
and those which are more epeculzeive, the aggrepare of theze asrimares when counted as the 3l num-
bex of individuals affected througbout the workl ia fumire geperations leads (o very large manbers.
Likewlss, large numbers can be obmined when other effects or deaths from any cavse are totaled over
iargs populations and many generatlons. On the other hand, It must be empha=zized agedn that whetever
the genetic effecrs of fallout radiarlon from weapons veadng theough 1961 may be, the total effect wiil

certainly be congiderably less than that accourring inescapably from background radiation. This, in wm.

iz considerably lezs than the eﬂe:cl:a from cther fctors which detarming the wtal patural mutatica Tate,

! Estirnates for two kinds of am.'latlc effecte, leukamia and bone Eancer, are glven in Table . As
menticoed earllex, it 1s not kngwn'whether or not there 1s a threshold dose below which these diseases
are not praduced, I a threshold exdste, fallour radiatiem may produce no addidonal cases, and the lower
llmits of zaro reflect thig PﬂEElhl]lt:,l'-

The upper estimates in Table lI! are made by assuming the effect of a low dose, dellvered ar a low
doge rare, to be properricnsl o the affecr of a high doge daliversd at a higher doge rate. The satimates
f?r the upper limits are probebly too high becsuge no allowance had been made for the pogaibility that a

5

I
1

-

{




—_——

glven dose is loss effective whun received slowly over o long poeriod of time. Thus the range of n
bers given in Table NI is runsonably cortain o bracket the correct value.

There are oiher possible somatic effects ol radiation auch as molignancies (other than leukem
bone carcer) and guneral effects such as life shortening, Among these malignancies s cancer of
thyrgid, a possible ciect frdm exposure to radioledine, Table I includes no data on the poasible
cidence of this effect bscause eatlmaces, like thoge recognized by national and {nternationzl grow
sclentlses for possibie leukemm and bone cancer effectz, have not been made for cancer of the ch
However, from what little Is$ koown about the effect of radioiodine, including data obrained trom h
exposures at very high levelk, the likelihood of any possible thyroitd effects has been copsidered |
about the same as ather malignancles for compatrable exposures. Even lez2e information is avail:
to possible increases in all these other effects than is available for leukemla and bone cancer.

To puc these estimares of possible adverse heaith effects in some perspective, Tables [1 and 1)
include the total number of these same effects occurring in the United States from all causes,

Conclusions §

We cannot say with cerelnty what heakth hazards are cansed by fallour from nuclear resting,
axpect there will be some generic effects; other effects such as leukemia and cancey are more 5[
tive and may oot ctcur at all. We can observe that, compared o the number of these same adve:
biclogical sffacts occurzing wholly apart from resting, the additional cases that might be caused
ing are a very small quantity. We conclude that auclear tegting through L961 hag increased by 2
amounta the normal risks of adverse health cfiecta.
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\ APPENDIX A"

EXPLANATORY MATERIAL ON DUSE ESTIMATIONS

—_——

The estimates of radiation dosgs attributable o fallous from tests of nuclear weaponsg glven in
Table F have been baged on extensi?e obgetvations 2nd scudise through 19681, Thega estimates include
exposures from tallofic which already has occurred and from material from past wests et o be de-
posited. Esdmartes are based on Ineasurements of radicnuclides in air, rain, soil, water supples, food
and paopla.

| Table ] gives estimates of radiation doses from fallout resulting from tests through [96]1. The dose
ronges given in this weble represent eatimates made wsing somewhet different but plawsible agsumption
concerning such Eactors as fallout-d istribution, the effects of weathering and shielding, and the move-
ment of radicisoropes from the envirooment o man. It 12 believad chat the best =stimates that can be
made at the present time wotidd lie within the ranges given.

! [t the cages of whole body and lreprnductive cell exposures, radintion doses are relatively lndepende
of age. except for the fact thet childrem born in the past twe or three years will have missed much of th
exposure from earlier tests experienced by older persons. A large fraction of the dese to the whole-
bBody and reproductive cella from a partleular teat may be recetved within a perlod of monthe after
fallout oceurs. The contribution of radiojodine 10 the dose 1o the thyrold gland s much larger in the
casg of infants than in older persons aopd is effecdvely complete within & few weeks after a nuclear test

[

| Radiation doses 12 the bone and bone-marrcw from a particular tast will be recsived at decrsasing
rates over a period of a liferime. ! Early concentrationg in the bone will be preatear for those children
whe are less than one year of age:a: the time chat peak comcentrations of fallowe occur in fooxd, The
average bone and bene marrow doses to such chlldren ag estimated in Thble 1 are much larger than the
average o the whole populadon. 1

i It iz esrimar=d thar carbon-14 raaul:ing from cests through 1961 will produce & radiation dose to the
whole body inclding the reproductive cells of 10 to 15 millirems in the firsr 30 years, which 1a less
than one percent of the 30 year generic dose to the presenr population from nareral barkpround.

! While carbon- 14 decays very slowly with a radioactive half-Ufe of 5,700 yeara, ita avallabillty as a
gource of Tadiation exposure initdally decrsages rather.rapidly becavse of abeorption of carbon dicxide
from the atmosphersa into the ocsans. In a period of one or 1wo hendred years, the exchange betwesn
the atmoephere and the ocean approaches an equilibrium with mosc of the cerbon-14 in the oceans. Thi
mixing will reduce the carbon-14 due t weapons tests w about two percent of the natural caxbon- [4
concentracion in the amosphere, blosphars and oczans. The radlaton dose rate ar this time will be
abour, 0,025 millirem per year, or (.75 millirem per genmeration. Although the dose raie i= vexry small,
it will continue at a rate which decreages with the radicaccive decay of carbon-14 through bundreds of
peneratdons.

Doses to the whele-hody and reproductive cells were averaged, welghted according to population; bos
ard thyroid doses were averaged over that porron of the populaton who were infants ac the time of
higitest concentrations of relevant radioisotopes in the diet. Average doses to clder children and adules
and thus to the toal popylation, were smaller. Scome local averages, particularly in the case of the
th}'rnid, wers much higher. i

} Al one year doses are for the _vaar within the pericd covered, in which the highest yearly doses we.
received. The highear cne-year doges to the whole-body apd skelewon from tests prior o 1961 were
experienced in 1958-195%, The hlggmst one-year doses to the whole-Body and o the skeleton from the
I%I tegts are expected during 1052 and [963.
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TABLE [
: Estimated Radiation Doses in the United States
i (Dogeg expreseed in millicem)
! Tissue ox organ From all rests From natuisl hack- FRC Radiarior
through 1961 ground tecrion Guides
\ normal peacet
| operanons
| Population gre
1 Whole de!f
. R 77 JOOR. S 10~ 25 100 170
30 YERTS. carrrrrrarrraminees - &0 - £ 30 3.000 5,000
| .?U YE&I’E-""--u-uu--t----;-t---r ?ﬂ‘lsﬂ ?Jmu 1"lllgml
{
\ Reproducrive celis |
: 1 Year i--i-il--ll-ll-il-l'll-ll-ll-ll-!! AFEE S 1&“ 25 lm 1?0
I 3D Yﬂﬂrﬁn. LELELEERE IR L I I ft aw ﬁu--la'u 3|'um 51':"1]
! TO YERTE v vivrmavsirvnrnss i veras . 70-150 7,000 . 11,500
Bone %
LY BR3Y covvirrersrcnvasaransererne 30- B8O L30 00
FLUR (0% < - T : ..... 460-900 9,100 35,000
I [
! Bons marrow |
] 1 TEH ':pq.-iil-iii-ii-iiililllllili -za- ﬂ Luu 1?0
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% *The Radlation Prul‘.amluin Guide tor whole-body exposure of individual radiaiion workers is 5.0
i millirems per year.
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! APDPENDIX "R

DIBCYUSSION OF THE NUMERICAL YALUES IN TABLEE IF AND IIT

- -

1 The estimates of genetic eitect are baged largely on the repnrrs of the Commictes on Gapnarle Effects
of the Mational Academny of Scienoe_h cantained in che Academy's 1956 and 1960 Summary Reporia on
the Blological Effects of Atomic Radiation. The Summary Reporis concluded from e available scien-
tific Informadon that cthe genetic effecis of exposure of a population to small doses of radiation are
proporticnal w the average dose 10 the reproductive cells of potential pareors,

The Coramicse repertd that sormally some four 1o five percent of children born have or will de-
velop a severe physical or mental defect, Of these defective children about half, or two perceat of the
oAl number born, are mought to have cratts whose frequency In the population is directly dependent on
tive mutailon rats.

. The Academy Commitise utiliz¢'d data on muration rates in mice and ssrimated the effects on human
pnpulatluns assuming that human Fadiation-indeced mutaticn rates are cthe Bame as in mice. The 1954
Report estimated chat if the parents of the present generaticm were exposed 1o 10,0 millirems, this
averags dose would give rise to soime 50,000 additonsl defectlve children among 100 milllon children
botrn. Fhe total oumber for all ful:um generations, assurmning n¢ change in the gize of population, was
estimated ag 500,000, I

. Recent date have shown that radiation given ag a very low rate produces fewer muomtions than che
game rozl doge given quickly. Since the earlier eatimates were based on high dose rates, they should
ba reduced accordingly. The resulta from recent experimenta with mice indicate that when both parents
are irradiated the beet estimate of the number of mutaticns should be cnly 1/6 as large ag with high
dose rates.

An application of these modified estimates w the reproductive cell exposures estimated o oceur
from: pagt wedapoRe tests, apprmmately M) millivems over the Arst A0 years, leads (0 &n estimate of
110 cages of serioue inhericed deféets in the firsr generatios of 130 million births. The esrlmates of
radiaclon dozes Ln Table 1 apply ooly o radiadon recelved by the present population of the Unired States.

| At Jeasy four phyeical phﬂmm&ria contribute b making the radiation doses 1o future gensrations from
thege rests much emaller. In fact, in a few decades the exposure per geperation from residual radic-
actvity produced by these tests will have dropped to less than one percent of the sxposure o the
current population. i

1
' In the case of the whola-body and reproductive cells, abour 53, of the 30-year dose from tesis
through 1961 bas resulted from exposurs 10 radiation fiom relacively shori-live gamma -emitting mate-
rialz outaide the body. As a cesult of radicactive decay, these will have esszentially disappeared within
a few YEATE,

It 15 estimated thar aboot 20 percent of the 30 year dose is from ceslum- 13? in the diet. MWost of
thiz results frem the dlrect deposition of fallout on vegetation. When the depositlon rate iz low, the
availablilicy of cegium -137 is small. This factor, togerher with ite short rectention time in the body,
rmakes thls radioisciope a small copiributor e internal irradiaticm.  About 23 percent of the 30 ysar
dose is dve to ceelum-137 cutside the body. The doae rate from thia zource decreasea with dme, not
only ag a resull of radicactive decay with a half-life of 27 years, but alse becanse of decreasing avail-
abilicy due 1o migration Inro the earth or into screams, storm drains, ere. The doge rate from this
isgyope may be reduced by 1/2 w0 1710 after 30 yeara in addldon w radicactive decay.

' It is estimated that carbon-14 r{asultlng from tests through 1961 will produce a radiadon dose of 10
o 13 milllrems in the firsr 50 years, abont 10 percent of the 30 year genetic dose from f2llour 1o the
pregent population. The radiatien dose rate, afier equilibrium with the oceans has been veached, will be
about 0.02% millirem per year, or 2.75 millirem per generation. Although the doge rate L8 very small,
ir is of interest because Lo will conrinue at @ rare which decreases with the radicactive decay of carbon-
14 through hundreds of gensrations.

H o acl:llnml o ire radiarion effecils. carbon- 14 may produce mutations through disruption of the nor -
mal chemical arructure of the gene when the atom of carbon-14 is converted into nitrogen. The coatri-
bution from thls eifect appears (0 be small ln compariaon to the radiacion effect, apd is o speculstive
to provide a firm basis for numerical estimates.

. The current torel Incidence of dearhs due oo leukemis in the United Staces is about 12,000 per year
and that of bone cancer is about 2,000 per year. These amoupt 1o average rawes for all ages ol 7 cases
per sne-hundred thousatd persong and 1.1 cages per cne-hundred thouzand pexsons, ceaspecedvely.
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It iz asgumed that the inlidr".-ncu of these disuases ag a result of cxposure of the blood-forming
tisgues and the bone, vespoctively, (o radiarion is proportional o the exposure. Observations of
ber of cascs of leukemia r{:%ulcing from very lacge desos of radiation suggast chat up o &n puec
the rormal incidence of levkemia may be due w uxposure © radiaton from oatural sources, amc
to an average of 7,000 millitems in 70 yoars. The same aggumpilon hags sometimes been made £
cancer. ‘These agsumyprions were made, for example, by the Unired Narioons Sclentific Committes
Effects of Atomic Radiation’ (1958) ln estimating an uppec lmit to the nuinber of cases of leukem
bone cancar that mighe be ekpected from low levels of exposure such as those From fallour from
testing of nuclesr weapons.

COn this basis, one could catimate thac if an average lifetime exposure of 7.000 milliremes w th
blocd -forming vigsues of tht% population of the United Svages results in a woml of about 84,000 casg
leukemia Lo the period of an average lifeapan of 70 years, the average liferime axposure to fallou
be expected o result Ln a rocal of up to 2,000 cages of leukemia, averaging about 30 per year. Tt
ayerage exposure o the population a5 a whole from fallout is estimated (0 be about 175 millirem:
bope tmarrow, abour balf the: value calculazed for infanie, as shawn tn Table I A corresponding e
for the number of cases of hone cancer from a popuietion weighted lifetime dose of about 430 mil
woitld give an opper imit of 700 cases ip 70 years, averaging about 1{) cases per year,

Fot comparlgon, there ai‘e abour 1,700,000 dearthe sach year in tha Unired Stares from all caue
these, ue to abour ) 400, or :aboul: 10% of the vocal dus oo Jeukemia and bone cancer from all Causs
auribured to radiation expogure from natural sources, The possible addiriopnal 40 dearhs from th
cauges, Az estimated shove! luatrate che degrem of risk to an Individual frowm fallouc in compari:
risks already present.
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TABLE 11

Effoct of Fallout on the Number of Gross Physical or Mental
Defectd in Fumire Gencrasions ip the United States

| fNa allowance' hag been made for future increazes in population

L

- {1) (% (3 {4)
Estimated number of | Estimated number of additional | Esrimared total number for Bisk to ah lo-
cases duz to all cauees | cages in the firer gensraclon all future generacions from | dividual of che
(hereditary and non- {:hi.ldrsnfat persons new alive] | all teste through 1961 next generation
hereditary) in childran | cauwsed by all testa through from all teste
&f persons now living | 1961 I thraugh 1961

Fallui.n Carbon-i4 | Fallour Carboo- 14
! 100 10 1,000 2,000
4,000,000-6,000,000 | Range (20-500) (2-50) {200-5,0000  (400-10,000) | £71,000,000

" The upper figures in colunns 2 and 3 are best estimares based on radiation-induced mutation rates ir
rnice‘ end on the spontansous incidence of these defects in man.

' The lower sets of flgures represent the range within which the true value may reasonably be expecter

D lie.

i TABLE il
| Certain Malignant Diseagen in the Nexr Sevanty Years in the United States
! |
; iBerimared co- Eztimated num- | Estimated nem- | Risk to ao in-

. ital number of ber of cages ber of addicion- | dividmal of de-

| }cases from all | caused by nat- al cases from valoping the
; ‘cauzes (present | ural radiacion all teats through | dissase due to
! .incidence) 1961 alltests through
' ] 1961
Leukemi. i couaivissvensisianens E £40.0G0 0-84,000 0-2,000 0-1 /100,000
Bone CHNCEE wvacersrsrerrermenrsarnss |1 140,000 0- 14,000 0-710 01 /300,000

+
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Congress of the Hnited States

Bouse of Representatives
Washingtor, B. €.

April 18, 1962

| |

Hon. Glemn T, Seaborg, Chairman
Atomic Energy Commigaion
Washington 25, D.C,

Dear ‘- denborg:

I an encloaing a copy of A letter and a leaflet which 1 recently
received from Mr. and Mra., Stuart O, Plerson of Seattle regarding radio
active fallout, upon which I would appreciate recelving your considered
compents ,

Sincerely yours,

JHet
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Lo . L  Bsattle 5, Weshineton
" : _ April 12, 1962
. g ' g:n. Jack Wsatland ’
: yse Office Bullaine - _
weshineton, D.C. . ] .t
i, ' Dear* Renresentative Weatlandi
We uciild 1tke to ask you s gquestiom about the
snoloasd leaflet, whioh we racsived in the mail
to4ay, 1If this leaflet ia cruthful (i 1%%), - |
: . why hgsn*t the Adaln’ atration made publie sweh
LT Facts gphout fallout? : ,
. ’ -
g .§a de not  underatand why, 1f thls country must ‘
' segume atacspheric nuclesr tssting, asvery effort
. , im nct belne amde to wroteet the pacple from
- the affects of the tasts. ‘
r . Tt ssems only reascnable that the peonle should
v ‘ be wayned againat uelne frash milk during the
testa: and that all mi 1% eomosnies should be
s . peguired te Jecentaminéte their milk. Way aran't t,
‘ these thincs telne dona? .
v P - l ainc."'l,' .
P -
1 ‘.I \-
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IDINE 131
Iodins 131 is & rudicactive poison appeariog directly aftsr nuolear

axplosions, which has & half-life of & deye. This poane that 1n 8 days it is
Belf decayed, half a» dengerous, In 25 days, sbout 904 ls gons.

This redjionuclide ocllecte in the thyrole gland, where it can ocsuss
aanoer, Nobody knows sxeotly how much will cauee diseanse, and since it iskes
from 7 40 20 yeare for it to show up, estimates wre difficult, But it is

likely that over 1,000 children may get thyrold ¢encer from pest testing alone,
Ieety additional spcunt adde to the risk.

Childron and bablies ars about 14 timeas more vyulnerable, and they are alac
ey suscepiible. Individuals tco may be even pore genaitive than the averigs.
™ U.8. Covernment 's ®radjution protection guidea' for lodine 131 are baesd
on this lowsr tolerance of children.

Mnge 1 - 010 ninruinrncuﬂn pur du.;r

Range 2 - 10-100

Ragge 5 - 100-1,000 " " o,

. Duriag the past Ruseian tests, sevaeral citiee averaged well over the
Muage 2 1imit, at which control actions are supposed to be considered.
ft. Louis, ninneapolis, Omeha, jfew Orlesna and Pelmer, Alsske avoraged 300
- above during Seapteaber mng Cctober, 19G1. Ho actlion wep taksn., Thess
P ather “hot spots” suffer high amcunis repdatedly. Unusual weather son-
iticas can make any ares holier than average,
_ {Por detailn, sev January, 1682 Bulletin of the Oouuwittess for Huclear
.. Information, %04 Deluar Blvd,, 8¢. Louis 30, hissourl)

Children cvan be protected to some degres by the use of canned or pow-

d milk during the danger period right after tests. It le slsd adviasabls
46 throw away ocuter leaves of loafy vegetsbles, wash thorcughly, pesl when
'bﬁllhli. Contrcl messures, wuch 'aa the wee of atorage feeds and storing or

proosssing nilk, could alec be helpful on the part of farmers sad wilk
dtapaniea.

If the tests ars closs together, nolhazs may wish to avoid uss of fresh
© BiLR and freeh ollk producte cogpletely untll 2 waske after the testing period

'_' s: ovdr, aspscially sincs 1t la difficult to tell when the I[odiae 131 would
)y riva from tast eltes.

Mothing ouch can be dons about Strontium 90, which hes a nuch langer

! 1‘hl..’l‘*--.l.l._fm of 28 yeara,..excopt decontamipation of milk by & newly invented
; Whohiie. Only 2 milk compenies {in Jew York State] are ourrently using this
", Machioe. However, you cen consider thess possibilitive:

Hatatal bresstfescing of infanta. Husena discriminete againet radiation
i-l:tILHrn than cowe, and o caroful diet by &« wother will help reduce troative 70

;-‘ ’:' substentinlly, espucially if continued for 4 wonths or more, Jrite for
,.' ?z thar Anforuation.
"“ .: - Boy milk, aow n“illbla evaporated in cana, has about L/5 to 1/4 the amovunt

¢ of §trontium SU in cow's wilk. This in obtainable st drug or healih food stores,
‘ cwod 48 often used todey for mllurgic babies.

. 4 Calalus mupilecents. See your doctor about thia.
w mud valeium products, as well me pilli.

There ars sdue asnsy-to-
Aok for nimrll type.

rnﬂ.n unsertein nbﬁut ‘t-hu af‘faetl o peoples of low dosse of radiatlon., Since
no one werta 4o a5 such sxperimente performed, we must be guided by the results
of experiuvents witn leboratory otuwsle {such ve mice and aonkeys) and by frag-
mentary obmorvetione srlejag frowm ocbservetlon of Japuness a-bonbh esurvives or sur-
¥ vivoreg of incustriel ac-idente. muck of the date asvailable gives suppert %o the
1den thut ever, the luwest dasae of reuirtion cwuoe lrreporabie blologicnl dmokge
with respert to ke drncucticn of wutetione, the ineressg in suscephtlbllivy to
cancers o veriz.s Kicea, und u goreralizec ghyrteni.,, of 1ife expectancy. 1T SEEWE

" T US TO 32 oLl " - Bl FUR Adf PERLOx O AEINY o PUALLIG AUTHOR.TATIVELY TO

b STATE THAT PaLLUUT fAv.. SCLIAR TESTS IS HaR, LESS.

< . Franklin #. Gtuhl, nevociate Profeseor
. seorye Streisingar, aosaoclate FProfeseor
4 Inatitute of .ol:rular Biolopgy
University of Orezon

:l ' auy filE, JTREON

This fa=* s et rroc SaTT¥ Wi »T Fos b oa'Z. 8600 0a Math, Sesttle. La 2-6T0%

Lo 49404
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O QUR Gt Qe e ARE PJ\‘:’ING\
j THE PRICE cF ATorMie TESGTING

N CAMNCE R, LEVKEMIA AND |
i DEFORMIT €S 1! \

:
H -
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1

RADIOACTIVE ICDINE 134
1 — APPZaARS RAIGHT aAFTER TESTS

— Ual GalSE THYRQLLr CaHTIA

-— I5 18 TIMIS mMOAE LANGEROUS TO BapIES
THel TO AulULTS

] St

[ —

[ 'FROTEST
TO SHO# YOUR ZQUTERN ABDUT TEBTING

TC LxzdS5EN THE RISK OF THYROLL CaMCER {

DO NOT USE FRE.S‘*'i_“"“*‘-“"’*i

e

FC!'R 8 TAYS JETER EACH '[F_ST:

\ STOCK UP NOW ON “alHZL ady POWDERE. WILK TO |

HeET TOUH Panmll¥Y's J2EUS

SEaTTLE #0KMEl A0T FOR PEaTE a 2-6785 !
&a&m NE &Oth  Sesttle 5, wn. Lk -pho4
. o

. —
e m o mmrE s A - omm -

WE URGE VOMEN EVERYWHERE TO SUPPORT OUR CalFaliN aGaJaST NUCLE~R FaLLOUT! SHaRE
YOUR CONCEMRN OVER "CLIZAN PMID" WITH YOUR MILK COMPAMNY! CLIP ~NU SENL THIS MEESAGE
¢ YOUR MILK GG-'IPMF TDaY § VESCUSS THIS VITaL 1S3UZ WITH (OUR PRIENLS, NETJHBGRS!

LJ » - " '} - - Y - - L] - N - - - " - - - - - - - - - - -

|

To my Wilk Companys

Jur family is concernad by the aounting evidance that cur milk and wilk pre-
ducts are besoming increumingly polewned by rudlosctive fellout frow nucleer stme-
spharic testa. Wa submit to you that out of Cfeur wmny fawilles, includlng cur cwn,
will curtail or discontinue conawaption of mllk, thus creating sn economic hardsl.lp
on the deiriss. Milk concorns have buen juetifianly proud of providing children
and adulte with an eszentinl food that lo clean, heslihful and reasonably priced.
de balisve you will want L0 mrintain your porel intezgrity, wod keep falth with
consumers by cace again providing us with a clean focd, This cun only bs dens by
patitioning the covernment nol to resuze nuclesar utmoapheriz tosting, s¢ that ollk
oan once again take ita place on the dist 2f every amerisen. We urge you to mest
with the Prysident, and subwit your cuncerr. «y anst tlie resaaption of nuclsar tsets.

SBinerely,

. L
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RADIATTON AND HEALTH
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The Director of Regulation has requested thaf the attached
report by the Amerlcan Medical Associatlon bhe ecireulated for the
information of the Commission. Copiea had been forwsnded to
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UNCLASSTHTED

American Medical Association

B2E NORTH DEARBOMRN ETRE-ET v CHICAGD 10, ILLINGIS

gk L1

COMMUNICATIONS DIVISION

Jru Raan, divrcrer

WHITEHALL #4180 E

E. J. L. Brasproaus, BLD. !
Ppuzsr H. Hotwrane, WD
waririant
SRaTREY Hiek praadng

health.

T0;: Sunday Editors

In view of the probsbla resumption of nuclear

testing in the atmosphere, the American Medical Asga-

ciation has conducted a definitive atudy of the known
facts reparding the pasaible effect of radiation.on

i,
We have callaﬁ upon tha conbined knowledga of
the top American speclalists' in radiation medicine to
provide answers to those questions that are uppermost
in the minds of most of us, and that axre most often
mentioned in news reporta infcunnectlnn with the pro-
pnaad bopd tests.

The results of this. Ftudy are presented in the -
attached articla and photograpns, The article deals
solely with the Lealth aspects of radlation. It does
not touch on the politicsl aspecte of nuclear waapnns
teeting.

We believe thih study meets a real need for
specific information to the American public. on tha
effects of radiation on health.

Jim Beed -
Director of Communications
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RADTATION AND HEALTH
Prepaxed by

The American Medical Assacfiation

Ever since a muclear bomb atomized the hesrt of
Hiroghima, man has been attempting to decide just what he has
unleashed upon himself. »

Radiaticn has generated more opinien, coutradiction

and heat among phyni.ci.mi and ncli.enti.ﬂta today than any other

subject--and raised more quanti.orm. Are we radisting oux~

selyes into oblivion? Will atomic £allout shorten our lives,
deform our children, give us can;.:er? is our food being poisoned?
' L Po X+rays and radiation thexapy do more harm than good?

. 1 It is not possible to get point-blank answers to these
questiona for we haven't built up a sufficlent mass of know-
ledge yet, Radiation has been lmown in the laboratory since

beforea the turn of the century, but detailed studies of the
+ effects on man ave fairly recent. Not until the threat of
extinction boiled up in the first atomic fireball was there

any sense of urgency.

-
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When a few yesrs ago wa firat began to get an inkling g

of what radiation could do there wag consternation., Many
thought doom was agsured, .Indeed, some still do.

Physicianas and physiciste have recently come up with
soma new guide lines that give & somewhat less leaden hue to
life with the atom than the gloomy prophecies of & decade ago.
Some of tha "hard facts" about radiation have been found to be
‘ neither hard nor fact,
| 1_ For instance, it was once stated positively that any
fonizing radiation (that produced by fission, X-rays, uranium, ete.)
shortens life, Bxperim:#ts with rats seemed to bear this out
and 'a study of the life ;pan o£1radinlogiats, who work with
X-rays and radioactive ﬂubstannlﬂ, seemed to offer further cone
firmation, It appeared they diqn': live as long as medical men
in other fields. A re-evaluation of the old data and ine
vestigation of some new, later turped up a flaw in the initial
. study and it developad that radiologists tand to outlive other

physicians, At this point the whole subject was thrown into
confusion, proving only, as onie researcher put it, that *you
can't directly tramslate what happens in a rodent to what would
happen in a man."

In many ways this is typical of present fonizing

yadiation studles. For above all, radiation is a study in
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contradiction. Ko other form of energy combines such des-,
tructive potentials with so many possible benefits,

The one axiom that seems to stand up in all the b
radiation furor is this: ﬁxneasiva exposure to iondizing
radiation (or to almost anything else) is dangerous. Used in
moderation, radiacion (or alwost anything else), 1s not dangerous.

Dr, Msrshall Brucer, who retired recemtly as Chairman

" of the Medical Division, Oak Ridge Institute of Nuclear Studies,
. at a recent meeting of r.!'lue Amexrican Medical Association, pointed
out: ' “If I were to throw a_manjintn the middle of the Pacific
Ocean be would dfawn. Tﬁéﬁafnra, 4 mighf say that water ia
dangerous because it kille people, On the other hand, if
vere to withhold a glasa of wﬂt\:e:r from a man for a long time
he would also die; therefove, I might say that water Ls neca-
saary to life, ' J

“The same thing may be said of radlation. If I were
to expose a man to the radiation from an atomic bomb, I could
. kill him, 'Ihe:.;efara: wa can say that radiation 1s dangerous,
But if I withhold a necegsafy X-ray examination from a sick
man, I cﬁuld also kill hims Therefore, we can say that radistion
is nececssary fox life."

Dangerous or not, the fact is that radiation is in-

ascapable. It ¢omes from theé greund, the air, the vast reaches
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of oﬁt;r'spege. We eat it, drink %E end are pﬁlted with 1t 
from thé very walls of ;ur hﬁmas and nffiéas. It 18 passed {{
to us by our mothers before we are born and radlates frow our
bodles after ve die.

There is nothing wc-::an do aboput thﬁ "background" ‘
radiation, It is ﬁart of the world iﬁ.which we live. ﬂnly-l
vhen man-made radiation is sdded to the background radiation

do the effects begin to tall.l

) * Medical research into.radistion suffers from the
fact that the mumber nf?huﬁan ﬂeingﬂ who have xeceived hesvy
éxpogure 1s ralativalﬁ gmall. lThare #re the strviving boob
victims -of Hireshima and Nagasﬁki, but the amount of expuéurel
they received is not lknown pré%isaly. Most of the data we do
have has been sifted from atomic plant mishaps, medical ex~
posure and observations of the small group of Marshall Tslandexs
eaught by a freak of wind and weather in the heavy fallout from
the Bikini bomb test of 1954, | _

From these studies it has been determined that masgive

doses of radlation increase the likelihood of leukemia, bone
tumors, cancer of the thyroid, and can alsc disrupt the

delicate reproductive chain so that thera are mora migcarriages

and more children born with congenital defects.

Y




_harm tn man.

Thera 1& nn cnn:rate Upiniun, hawnver, un hnw much ”},@_'

'_fthase haaards nre increased over. their usual nccutrence.r Ham 'f

' 1

nected with these studiés werq’parhapﬂ best summéd up by .

Dr. Robert M. Hﬁysssl whh spent two years in Japaﬁ:an'nuf -

"Atam Bomb. Casuslty Gammisston,land Dr. A, Bertrand Brill of -

'3'califarn1a. s

| effects. . The best that can be said at. tha moment is that. aub-~L"7

"Eunsiﬂerabla cuntrovaray, vihich has unquestionably y

baan sharpannd by the fallnuz d&bata, exists nuncerning the

=1ntarpratat1¢n of (laukemia} data,’ they rapurted. “Thare 1a

general agreement that fallout cannot account for the recent

wnr;d—wiﬁe increese in leukemis, but public mlsinformacion

* hes clouded this situation,

Mpart of the sclentific disagreement lies in the
. —.
mammer of collecting data,....There iz also argument sbout the

validiﬁy of the various estimates of dgag., A final problem

«f =

[y

B do we knuw the range uf radiatinn dnaas that can produne thase Ff?f'

; -

| etantial axpusura pruducas sama increaaa, but at lamer levela, LT

-?.ﬂuﬂh as diagﬂﬂﬂtiﬂ xhray, there is nﬂ ubjectiva evidanca nf “1:""T

The 1ncreasa in leukamia for 1nstance, is actually ;f"'f':

': based on a w&rr few caaﬁp of - the diaeaaa, The"prablgma can-_.*_:"rTf

“f;rthn Domner Laboratury of Hedical thsica at the Uhivaristy of o
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arises from the fact that the basic ﬁaturé of leukemia and .['
the process by which it comes into being sre waknown." '
By far the most parplexing unknown 13 the extent of
radiation damage, if any, from the small but persistant doses
of radicactivity to which we are comtinuously exposed in uuf
day to day lives. Studies in this fleld become very tenuous.
. For 1nstnnna* 1£ mild,‘lang-tarm.radintinu from X-rays actually
'dnaa atimulate bone cnncar, it is probsble that man's life span
isn't lung enough for it to shnw up.

Alsgo wrappéﬂ pp in the study of this Yehronie"
raﬂiltinnr-aa opposed to “anute“ radiation from atomic ac--
eidents--ig the question of dapagad genes,. In other wdrdu,rare
we now irradisting .ourselves to such an extent that in a few,
(or a hundred) generations, rxadiation-induced mutetions will

rchnnga tha sh&pa of the human racaé

Scientific "purists” on the suhjectlmaintnin that
we are) that any radiation, po matter the awount, is dawaging
to the genes,

An equally-eminent group waintains that up to a
certain point radiation praducas no noticeable effects; that
thexe is a "tlreshold” and only after the level of radiation

crosses this threshold deeg it become dangerous.
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Although proof Ls lacking either way--lt will take
studies of several generatioms to produce eny meaningful
statistics~=the threshold theory appesrs to be gaining, A4s
Dr. George R. Meneely, former director of the Radio-isotope .
Center of Vanderbilt University Hospltal and now director.of
Sclentific Assembly for the AMA, peinted out: "If radiation
has no threshold, then it is the only noxious substance
known to man that doesu't, When a supposed hazard is so
small as to be undetectable you can hardly say there is a
hazard,"

. Of all the radiation hazarde produced by man, none
haa.atirrad more fear than fallouk. f!

The firey upsuxrge nﬁ an atomic blas£ sucks dirt and
rnékg iht; the boiling malestéum where it igﬁuapnrized by
the ﬁaat and carried iwiles intd the sky by the mushroom cloud.

Some of vhese dust particles, only 1/10,000 of an
inch, soon condense into sand~gize granules which fall dowm~-
wind from the blast for a distance up to several hundved
iiiles, This heavy Falloutr is extremely "hot" and can deliver
& killing doss of radiation. However, under standard bomb
testing condirions, and barring acciﬂants, it presante no

L]
great immediate problens,




Of far more concern to public health officials and
1pcient13ts 18 the microscople debrias that does not cnndensetl
'rThis can hang in the atmosphete for as long as ten yesrs.
After a bipg bomb explosion thig debris is blown by high-altitudé
winds into dusty bands that encircle the globe, Over long
perinds of time this dust finds its way back to earth.

Aitngether about 90 different radicactive subatances

are ralaaaaa in substantial quantities when a nuclesxr device
is triggered. Most of these materials quickly losge their
radicactivity, A few QUan. '

0f the lung-%ivad eieganta, strontium 90 and cesium 137
have redsed the most :#ncern,i Neither is normally found in

livihg organlsms but both clo#aly reaerible elements which

axe necessary to lifa. Ehnmtéallr, strontium 90 13 skin to
calcium, Ta fact the body cwn't tell the difference and so
uses this radioactive substamce as it would caleium in building
bones and teeth. For this reason stromtium 90 haa been 1inked
with leukemisa and bone cancex,

Cesium 137, on the other hand, is delivaréﬁ to the
lmuaclesland iuft tissues of the body, just as if it were
potassium and provides partieuiér hazarde to the genes.

Another dangerous product of a nuclear blasc is

iodine 131, Like oxrdipary iodine it concentrates in the thyroid
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8,

R

increasing the danger of cancer to that pland, Iodine 131 has
& much shoxter 1ife than the other two and 1f it remains
suspended as fallout for a period of several wonths lLoses
wech of its redioactivity,

Unlike the heavy fallaut. the danger from microscople
galluut {s not that it will coma in cuntaé; with o bng;es-w
its radistion yuuid have difficulcy Pnssingr;hrqugh a ayegt
. pf pa;m: let alone owr F;kim These specks can worl their bharm

?nly after getting ingide nur]hudién with our food, |
Faod and yadistion has xecelved particulax attentisn
gince the uaagpd.aerigp of muclear explosions aet off by the
' Eﬁaainnﬂ-laﬂt fall, As a rashlt of these tests the level of
stréntivm 90 in our food anmd milk is expected to Iincresse
appreciably As tha spring rains wash duwn mich uf the debris
atill in ths atmnapharu.
The Public Health Service, to be on the safe side,
. has drafted proposals that could be used in case of cone
tanination, paxticularly of milk, These include faderal
suﬁ#idteﬁ to imstall deeuntaminatipn equipment in dajry 1,
planta; a aystem for allocating puwrified milk to children
and delivery of government surplus grain to farmers so that

cattla would have uncontaminated feed,

®
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Government fallout experts don't expect these

standby controls will have to be used, although there i8 some

Py
.

pogeibility of a few "hot epots" developing in scattered

* sectlons of th; :nuhtry. . -

The Russian series prnbnbiy will not boost overall
radiation levels any higher this spring than they were in .
1958 when tha+threé-yaar moratorfum on nuclasy testing baéan.
If this proves to ba true, thtnrthere's probably mnot much to
wqiry-abnut. Ho harmf;1 effects from the pre-1958 fallout

hY

have ever beaen objectively demonstratad.
Perhaps the best way te put fallout inte perspective
is to consider it in rklutiﬂﬂ to all sowrces of vadiation.
Accarding to Dr. LaFristan S. Taylor, cheirmen of
'‘the National Committee on Radistion Protection and Measurements,
about half of the total radiation delivered to our reproductive
aystens comss from medicel sourced-~aluost exclusively X-rayg--
and 40 per cent comes fr;;fbackgruund radiation, The ye-
maining 10 per cent s delivered in about equal amounts by
{i) luminous watches, buttons and other such devices; (2) nu-
clear power plants and eﬁgines, atomic wastes, etc.: (3) fallout,
The mere fact that wan 1s essentially an earth-
bound ereatura subjects him to four times ae much radistion

as the fallout from all the nuclear devices exploded since
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3-19ﬁ5._7ﬁ square mile of dirt and rock a foot deep contains

about three tons of uranfum and eix. tons. of thorium-~both )

radloacrive materials, In cumpariuan,xhnuh testing by all

nations up to 1958 produced sbout four end a half tana,of_
fissian products. ‘ o |

Kot just ‘the earth but our entire universe is shot .
through with.radiiﬁion from cnamic raye, wvhich are praducad
by the sun anﬂ SLars and flash through space with the spaed
of 1ight. Pbttuna!hly,.mnat of these rayes are fllitered by
o atmﬁaphere. nu&er;isa iﬁﬁﬁ on earth as we 'know it would.
be 1mpnsaib1e. | | |

Irunicnilp, erary 1iving thing does contain at least

" some of rhis cuami:-iuduced radiatinn. Aﬁ;thﬂ rays plunge

: J -
- into the nitrugen of our astmospher ¢, seven to fifteen miles

sbove the gruund minute chain reactions are produced that
lead to the formation of carbon 14, This radicactive c&rban
becomes 1ntermingl?d'with afdinary carbon and the tvwo are
used intufchangeahly in the life=building processes.

| Despite the high yield of radistion from X-ray
machinas, Dr. Taylor is quick to point out that scientists
and medical men are littla corcerned because there are

essential offsetting Benefiﬁsr impraving and prnteating h@alth.
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.”igﬁf fitting mﬂchinﬂs or have atrictly reEulated them

What auﬁn ﬂnﬁgarn hum and many physicians ara tha

F,_effects frnm unwarrantaed use uf xrrays, such as shne-fitting '
't;‘f.:machinas, whi¢h oEfer na bangficial return._ At 1aast 33

-.hastates and tha District of Gulumbia have hanmed x-ray ahne-

B I

ﬂthar ntataa ara taktng actian to assure that

\:nther K-ray practiues praduca aa little harm ag pnaaible, .
,*ﬂH:EJ-and 27 statea have strung radiation codas. In ganeral tha.l
_::Emmdinal prnfessiun ngrees that medical radiatinﬂrexpoaure  'f'£
s aiould’ ha Tept at 8 minim.lm, _but. thara i can}:arn thet
%3;}suma atata 1agia1aturas might gu tooa far. ﬁpid Dr. Ruasall
-r:f_ﬂ Hnrgan, chiaf radinlagiat at Jahns ankins Hoapital and
'-~.¢hairman af the Surgnen Genaral'a Hatiunal Aﬂvisnry Come -

.mittea on Rndiatian.

‘ 'Hmy lagislative propoaal that tends ta- 11m1t
a-phyqician 8 authnr?ty, that tells him vhen he may_ar_maj |
not use Y-ray eduipment, représanta th# 1easf desirable,
the least tenable approﬁeh. Unless the physician has
freadum nf décisiuﬁ 1n axamigiug and tfsating his patient,
he will be hampered in his prafeesinnal raspnnsihilities.
Medical practice would be in seriuuaijeapardy.

In general, radlation is a form of eclectzomagnetic

waves and essentially belongs to the same family'as light

-
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and radio waves. While radio waves and light produce no
effect on the body, radlation does, It disrupts the atoms
and molecules which make up body cells, |

When & unit of radiation flashes through a cell,
it deranges and excites some of tha cell's atomg go that
they o inngnr retain their stable, normal properties and
become highly reactive to meighboring atoms. The inter-
reaction of these atGfis quickly produces new substances
strange to the éhnmt&ﬁty of the cell, such as P@raxides,
which relay the distiybance te other muleculaé and cells,
Thus the area &nd scope of hha injuxy is enigrgad quickly,

. A particle of raéiatiun may ala? aever the rope-
1ike chromosomes of the cell which contain the genes or
heredity factor.. When this Lccura, tha,;hromasnmea im-
mediataly sttempt to rejoiny In their hurry to reumite
the severed pleces may beconé scrambled. Then, when the
ecell divides, the.scrambled fémes asxe passed on to the
new call and a sutation 18 formed.

Generally, the more complex a living organism
the greater its susceptability to radiation, Thus a gnail,
a relatively simple animal, can stand 60 times more
radiation than & wan and it takes ten times move radiation

to %11 a 1izerd than a human being.

- 14 -
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Yet & dose of radiation that would kill a man

if dalivered to his whole body can be delivered to a .

' fraction of his body with little effsct. Also, & much

larger quantity of radiation can be tolerated if it is
delivered at intexvals, instead of all at once, allowing
the body's aefenge mechanism to repair scme of the dawage
between dogses. This means that by narruwiﬁg the area and
gpreading the dosea, vadio~therapiasts can treat cancerous
ﬁissue with manf times the radiation that, if #aliversd‘
-ail at once to the whole body, would kill th&fﬁatient.
Mechanical ?evicaarwhich:rEPIace the normal
funetion of body organs are %ﬁnmiaiug to ?gpand the use
af:radiatipn in medicine. If an urgan--q'cancernus kidney
for instance--can be vemoved from the body end Lept alive,
it can be subjected to massive radiation many times the
normal lethal dose, then returned+to the body where 1t
takea over its normal funn?inn. Researcheré have already
ppquad they can do this with animals, A dog which had
its stomach removed, dosed with radiation and replaced
can at;ll digest dog biscults with ease.
. Radiation, in fact, has proven to be a strange

blesging to some atomic workers accidentally exposad to &

lethal dose. In radlstion sickness, whar? death does not

- 15 -
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oecur in'tha first few days, the moat serious problem

. |

becomes the loss of bloed=manufacturing tissue, particulaql?
in the bone marrow. If blood manufacturing is not Btapyed
up lmmediately, the victim will dia of anemia. .

The fact that the victim has received heavy
radiation now comes to his aid. In the normal bedy, any
attempt to tranafer bone marrow substance from one person
to ancther would be frultless. The body's defense mech-
anism would rejéct such transplanted marrow as "foreign."
But the same dpse of radiatiﬂn‘uhi:h has killad off the
blood-producing marrnw, also killg off the defense mech-
nnism-an that the bady will accept and use tha trangplanted

ALY OW, ; *"
 Some nciantists_aa} that this suggests whole new
possible areas of use for radiatlon in madicine.

Any use of radiation is ineecapasbly linked with
unknowns and imponderablea. Ever since Wilhelm Conrad
Roentgen accidentally d?seuvarad tha X-ray in 1895, man
has been finding new uses for it and mew dangers from the
radlation which it sets loose., At long last he has begun
to stockpile his knowledge with the ultimate view not of

liguidating himself, but of self~improvement.

"

- 16 -
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"Over-emphasis on radistion hazard could easily
cause us to curtail the use of roentgen rays In wedicine,
in which case medicine as we now know it would disappear,:'I
warned Dr. Brucer of Osk Ridge. "It might cause us to .
curtall the use of roentgen rays in dentistry. - It could
cause ug to stop radiation therapy and diagnoses with
radiocactive iaufopas. .-&11 theae things help to makes
modern medicine truly modexrn. The neglect of these things
would be even more dangerous than under-emphasis of

_ Qadiatinn safety.” . s
‘ ‘ Semic wers amd veapons tests arefphlitinal

marters, We c#® only wat:chiand work for lnfty world

‘1eadarsﬁipﬁ
- As fa¥ as wedicine and eclence are comcerned,
while we can't efford to ignore radiation, neither can

we allow ourselves to ba ascared to death by it,

- 17 -
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i Fabruary 15, 1962
REPORT OF THE FEDERAL RADIATION COUNCIL

IHEALTH IMPLICATIONS OF PALLOUT
! FROM NUCLEAR WEAPONS TESTING

Tha Federﬁl Radiation Councll has consldered avallabie
information on radistion doses and possible health effects of
rieelear weapeone, testing. Before dlscussing the estimates wade
in this report in detall, it i1z approprlate o polnt out the
difficultiea of :being precise in this field, Avallable data are
generally hased;on measurementa made at partlsular places snd
timas; applicatlon of auch data to a whole country, a whele year
or a8 whele population necessarlly involves aesumpblons that have
not been completely valldated, BSuch extenslons cof llaited data
can at beat lead to concluslons that apply £o moet pecple but qoﬁ
all: deviations above and balow the average are lnevitable,
Furthermore, knowledge of the effects of low-level radliation on
humay belngs iz |too limited to provide firm conclustons, The
only way ©o predlet with assurance what the human effects of
radiation wlll be 1s to have factual evidence that Gakes yeara to
secumulate., Since this 13 not avallable, we have to rely on our
very limtted human experience and animal experimentation, But even
data cbtained from animals are limited and their applicatlon to
man 1s uncertain.

Finally, ény proper underatanding of estimates ln thls {leld
must take Anto account the many different waya in which simllar
or even identloal data ‘can be expressed., Many of the apparent
differences among sclentists that have heen reported arise from
different forms :of presentation. Thusz a zingle prediction of the
adverse health effect of a particular radiatlon dese can be
expresged on the one hand as the probabllity of the effect
happening to a gingie person, or on the other hand the number of
peraong in this country likely to he affected in a slngle year,
or the nmumber throughout the world, or the number for seversl
generatlons totaling hundreds of yeare. For exapple, thls report
wlll discuse certain sclentiflc estimabes of posaldble genetle
effects of fallout, Theae estimates indlcate that testing
thro 1961 may result in about one necnatal or embryonic death
per 100,000 llve births In the flrst generatlon. These same
eatimates wouldimean that in the United States, among the
offspring of potential parents now living, there may be 600
neonatal and embryonic deaths, moat of ths latter ocourring ao
soon after conceptlon that the presurncy is uwnnotieed; throughout
the world for all later generations the total number of such
cases may he of ;the order of 60,000,
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Estimated Radiation Exposure from Testing
- : e

Any consideration of possible health effactz from fallout
must bepin with the radiatlieon dosea to which peoples have bheen
exposed from testing through 1961,

A sharp dlstlnctlon must be made between the devastating
affects of "local" fallout in a thermonuclear atbtack on an
unshielded populaticn and the effects of fallout from weapons
tegting., Weapona testing crestes far smaller total amounts of
Fisalon products o that all fallout 1z far less than that as-
soclated with potentizl nuclear war. HFurthermore, the tests are
80 ccnducted as to avold local fallout or to confine it to
locations whare 1t will have minlmum effeeta. Hence, 1n weapons
tezting the problem iz confined to delayed fallout which decays
greatly in the upper atmesphera and is disperaed at low
consentrations over the earth's aurface, Thls report ls
concerned only with the effects of sueh delayed failout.

A second point that must be underatood is that radiaticon
goses are not uniform for all parts of fthe body, There are many
different radiosctive subatances that glve off r»ays whilch rsach
the body ~~ elther dirsoetly through the alr or from radicactlve
subatahces Inh Lood and ligquid we gonaume, Some of these
subatances glve an equal amount of exposurs to all perts of the
body. So-called whole-body deses are thus the composite effect
of radiatlien from all such substances, l.e., externgsl ag vwell as
internal. Other substances, however, tend to ¢olleet 1In certaln
apecifle parts of the body and concentrate thelr radiation thera,
Thus a go-called thyroid dope, for sxample, represzents the sum
of the whole-body dose from a varlety of substances plus the
axtra doge from icdine-1331, an element which collecta in the
thyroid gland.§ Furthermore, different aourees of radlatlion give
off dlfferent kinds of radlatlon having different blological
effectn, B0 that doses cannot be diveotly compared, This point
should 1ndicate the dAfficulty of referyring to ahy one eXposure
level from s partlcular source without ldentlfylng what kind of a
dose and what papt of the body ls involved,

i

Batlmatea of the average exposure of the Unlted States
populatlon to radiation from faliout frowm all nuclear festing
through 1?51 are given in Table I, and dizcussed further in
Appendix VA", 1Bacause of The uncertaintles and the varlety of
neceszary agsunptlons, these estluates are expresaed as ranges
of valuss within which the average exposure over the Unlted
Statea 1s expected to lie,

A
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Heaith Implications of Fallout

The pringipsl aifficulty of estimating the health
impliecations of -fallout iz that so little 1is lmown about the
effqots of radigtion exposures at lavels as low as those which
have rasulted and are 1lkely to result from weapons testing
through 1961. 1In fact, the evidence is insufficlent to prove
elther that there 1s g level of dasaﬁe below which no manifest
damage ccours {tha "damage threshold” hypothesis) or that t{hers
1s some risk of menifest damage ocourring at any level of domage
(the "no threshold“ hypnthesia}

Té¢ he pradent we have made the ssaumption that ewven the-
relatively low levels of expogure from fallout invelve some
inereased rilesk of Injury to expoeed populatlion groups, We aprs
not certain that Injury will cccur; we assume that 1% might.
We also assume that the amount of injury that might ocour
1n¢¢easea as the exposure level incresseas.

Once these sssumptions are made, the guestlon becomed
whether there lg any one level of exposure at whi¢h the risk of
injury is so great that 1t may be called the "danger point,”
Since we are assumlng that some ﬂanﬁer might occur at every level
of exposure, -the term "dangey polunt"” 1s really uisleading --
especlially AIf that term is thought to mean a dividing mark
between safebty and perll. Each level of exposure may in a asense
be 8 danger polnt since there may be some risk of injury at svery
level, "And because there are many different protective measures
that could be taken o minimlize exposure to radlation from types
of sources and different levels of possible radioactlvity, there
is no one danger polnt at whiah all protectlve megswres showld bé
put into effect!

The only sense 1n which the idea of a danger polnt l1s ugell

is that of an unaccepkable risk.  We wean by thia that at a
¢certain leval of exposure, the risk of injury ls so great that the
time has come to take protective steps appropriate to that
'gartiaulap level or to vefrain from ineredasing [he risk any

urther. Leclding upon this polnt 15 not a matter cf mﬂthamaticsf
it 1z a matter of Judement. FRven in this sense the "danger point"
wlll vary depending on the different circumstances that might
exlst at any one time, Therefore, contrary to an oplnicn which
appears to be ﬁummonly held, there 1= no cne level of exposure to
fallout which, under all cireumﬂtancas, properly be called
the "danger paint _ '

|
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On the asaunption that there 1s some increased risk from
gxposures to fadllout, it would be desirable to predict that risk
with precision.! This capnot be done with confidence. The long-
term effects of. radiation do not différ from certain disease
conditions normally present in the population., We can say that
additional exposure to radiation is sxpected to result in some
increages In the frequency of genetlc mutations and 1t might
increase the incidence of leukemla and cancer. There 1z no
evidence to indleate that other adverse health effects, 1f they
oceur at all, have glgnificant consequencea. Because none of
these adverse haalth effacts is caused molely by radiation and
bepause thelr acnurranne in the entlre population as a possible
result of fallcut is too smell to have been observed and counted,
At 1s 1mmcaaib1e to predlei their megnitude wilth any confidence.
¥e can make reasonably good eatimates of radiation doses resulting
from fallout, but onee we turn from dose levels to thelr effects
on man, we can pnly estimste what effeets are possible. In the
absence of more definite lmowledge, we belleve the most usefwl way
to discuss possible health hagards is to: (1) compare radiation
doges from f&llout with natural bvackground znd with the
Radlation Protection Guides of the Federal Radiation Couneil to
put these doae‘lev&ls in soms perspsctive, and then (2) set forth
with proper qualifieations the eatlmatens of adverze health effectis
from falilowt cansidered to be possible and put these filgures in
some perspecti?e by esomparigon with the number of ceses of such
effects ocaurring in the abgence of fallout.

Comparigon of Dese Levels

Natural gankgrnund means radlstion from patursl ascurces,
ineluding nadiuactive materlals 1n the earthta crust and cosmle
vadiation frnmjnuter gpace. Human exposures to such radistliens,
thus have always heen with us, Levels of exposure to natural
aources aof r&diation vary from place to place, both wlth elevation
and with radiocdctive content of loeal materials. These lsvels
of radistion are estimated to result in whole~body doses
averzging 100 milliremeg {units of radiation doge) per year to
resldentas of the United States and running up ko several times
this valus in llmited vegions of the world where large amoungs -
of naturally radloactive wmaterizls are concentrated. Aversge
exposure of populztion groups to radilation from fallout, with the
ereeptlon of radioioﬁine, have generzlly been conslderably less
than exposures jto natursl pources, as noted in column 3 of Table I,
For example, the average doge of genetle slgnificance from all
testing through 1961 will be between 60 and 130 millirems and the
gensetlo doase f#cm natural beckerouwnd recelved over a period of 30
years (the average length of exposure per generation) wlll be 3,000
mllilzrems; thua, paat teating will Incresse this dose between 2 and
5%. The TO-year average bone dose (signifiicant in terma of
posaible bone m&lignanciea} when simllarly compared to natursel
background will peprasent an increase of between 4 and 10%.
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Many persons atress the fact that exposures to most
radiation from fallout are far less than thosze tTo which the
human race has always been subjected, Others emphasize that
radiation from haturel sources milzht account for certain human
11ls and the fast that thisz natural background 1s generally
accephbed without gusstlon should not in itaellf be a reason for
aceepting exposure to added levels of man-made rediation,
However, comparigon of expesure levels with these of natural
bhackground doea; provide some measure of the slgnlflcance of Bmall
inersases in exposures of radlation, As an inpdividual, one
normally conalders vardations in exposure from natural sources
of 1llttle Bignific&nce. For example, & realdent of the Eaat
Coast contemplating a2 chanpe of residence to 2 communlty at &
high elewatlon in the Weat, ias likely to attach little importance
to the fact that higher levels of cosmic radiation at elevatilons .
above one mile Would result in more than a 25% increase in his
gxposure to radiation from natural sources.

Another basls of comparison sometimes used 1ln efforts to
evaluate the ha%ards of fallout is the current Radistlion
Protection Guldes for normal peacetime operations, linlting
exposure of cccupatlonal workers and membera of the general
population to radiatlion from sources other than natural bachkground
and medlcal x-rays. Table I Indicates that doses from fallout
have been 1aweq than, generally a small fracticn of, the
Radiatlon Protsction Guides for population groups (Column 5).

Eztimates of Health Effects

i

Estluwates have been made by natlonal and Infernational
groups. of sclentlsts of the numher of posslible adverse health
effects that mﬂbht oceur Erom various exposure levels, These
estimates are dlscussed in Appendix "B". Table II applies some
of these eatimates to the exposure levels from all testing
through 1961 to indloate the possible adverse health effectas in
the United States population that might result from this testing,
Unlted Statea figures have been used becsuse knowledge of dose
levels and of health effects occurring In the absence of testing
is more complebe for thls country than on a worlid-wlde basis.
It 15 assumed that the Unlted States populatlon iz about one-
tenth of the Werd pepulation 1in those latltudea of the northern
hemlsphere principally affected by faliocut. The figures In
Table II on the pogalible number of sdverse health effects from
teating thrﬂugh 1961 may be muitiplied by 10 to provide a rough
egtimete of ccmparahle world-wlde effects on the assumptions that
average expoaure levels throughout the world approximate those in
the Unlted Statas and that the influence of varlous population
factors, such as ratea of birth, death, and disease ig relagively
the same.
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With respect to genstic effects, péenetleists agree that
there will he some effecte even at the lowaat levels of exposure,
The estimates ih Table II are considered to be reasconable in light
of present knawledge, althouzh the estlumatea of aome genetlciests

may be higher or lower by & factor ¢of about five, Wlth respget
%o leukemla and-necplaama of bone, the likelihood of their
gecuryance s more uncertain, and at dose levels ag low ag those
from testing th?ough 1961, these effests may not occur at all,
Therefore the values for these effects are exprassed as a4 range
from gero up to) the flgures Indicated in the table,

1
Tc pub these éstimates of posslble adverae health effects

in some perspective, Table ITI lista ln column 1 the total number
of casea of these dleeases or abnormalitles occurring 1ln the
United States during comparable time periods from all causes
other than testing. OColumn 2 of thls table gives estimates of
the possibie nupber of ceses wlthin the total nusber which might
be a rasult of patural backeground rsdiztion. For example, durlng
cne genaratlon,] there will be in the Unilted States 2,000,000 caaes
nf tanglihble ganetic defects from all causes; of these 40,000

might be cauwaed by natural background radiation; testlng through
1961 might cause an additional 125 caases in the first generation.

Concluaiona

We cannot say wlth certainty what health hezards are caused
by fallout fron nuclear testlng. We expect tThers wlll be some
genetlc effecta; other effects such ag leukemla and cancer are
more speculative and may not cccur at all, We can observe that,
compared to the number of these same adverse health effects
cecurrdng whally spart from Gesting, the additional cases that
might be caused by testing are s very small quantity. We cennct,
however, disregard this quantlty. We conclude that nuclear testing
through 1961 has increased by small amounts the normal risks of
encountering auFe adverse health effects,

Attachments
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HEALTH IMPLICATICHNS OF FALLOUT
FROM NUCLEAR WEAPONS TESTING

APPENDIX "A"
RADIATION TDOSES FROH FALLOUT

. The follﬂﬁing estimates of radlation deoges attribubable to
fallout from tests of nuclear weapcns conducted through 1561 have
‘been based on observations and assumptions of persons who have made
extensive atudies of the aubjeet. Thease estimates include exposures
from fallout which has already cccurred and from materizl from past
tegts yet fo beldeposited.

Estimates|are bhased on measurements of radlomuclides in alr,
rain, soll, water supplies, and food, and of radionuclidas in
people. These gbservatlons not only provide a basls for
egtimating duaeé toc persons to whom they are applleable, bubt also
provide reasonable projections as o the resulta of future
exploslons unﬁaT gimilar conditions.

In presenting these estimates, 1t would be deslrabl¥ to
indloate the degree of precision. However, the estimates lnclude
agsumptiona whiléh make the depree of preclsion uncertalin.

Table I givea eatimates of radiation doses from fallout
resulting rom teste prior to 1561, from tests of the 1961 USSR
series, and from all tests prilor to 1962, For thesge eatimates 1t
1s assumed that :the total energy wyield of the 1961 USSR aerlies was
120 megatons (MT') and a fisslon yleld of 25 M'. The dose ranges
Elven in Table I represent estimates made by different persons
uglng somewhat different assumptlons rather than reflectlng the
degree of uncertainty of the estlmate, It is believead, however,
that the beaf estlimates that can be mzde at the present time would
lie within the ?angas glven,

Fallout of the longer lived radiocnuclides From the USSR
teats of 1961 18 expeected to reach its peak in the spring of
1962, It 1a assumed that the dizzemination of the debrisz will be
like that from US3R tests in earller years., If much of the
figzion materia] produced in the 1961 testa 1a from a single test,
of high yleld, fallout in the United States may be substantlally.
leas than estipated.

In the cases of whole body and gonadal expesures, radlstlon
dogeg are relatively indepsndent of age, except for the fact that
ehlldren born in the pasf two or thiree years wlll have mizsed wuch
of the exposure from earlier tests expeprienced by cldey persons,

A large fractlon of the whole body and gonadal exposure from a

-7 - Appendix "A"
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particuilar teatimay be recelved within a period of months after
fallout occurs.| The conkributlon of radiolodine to the dose
to the thyroid giand 1s effectlvely completa within a Few weeks,

Radlstion]dosea to the bone and hone marrow from a
particular testiwlil) be recelved at decreasing rates over a
perlod of g lifetime., Early concentrations 1n the bone will be
graatest for children leas than one year of age at the time
that peak concentratlons of fallout occur in foed, It is
astimeted that ehildren born 1n early 1962 wlll receive radiation
dogea to the bnne and bone marrow greater than those recelved by

¢hlldren born 1n earlier years. The average bone and hone

marrow doses tolsuch children estimated in Table I are much
lapger than the;average to the whole populatlon,

-8 - Appendix "A"
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“TABLE I

ESTIMATED AVERAGE RADIATTON DOCES OF ESPECIAL INTEREST J_L/
{41} redistion doses are expressed in milifrems)

Colum 5 Coluen &
TRC Bedistion Protection .

ATNO FSN TYIOILA0

« ¥y Xtpusddy

Colum 1 Colwrn 2 Column 3 Column ¥ Guides for nomel peacebine
From reblons :
Tizsue or orgar From tests prior From USSR teets  From all teste  nstoral %E:‘wrﬁadiatiun
£ 1961 of 1561 through 1961 7/ beckeround eroups workers
Whole vody 2/ '
{jnnjnm_ PR—— - [
gonsds) :
1 yesxr 3/ 10 - 15 0 - 25 10 - 25 100 170 5,000
30 year he -~ 200 20 - U5 £ - 130 3,000 5,000 150,000
0 yesx S0 -~ 130 25 - 55 70 - AS0 7,000 11,900 m—-
1 year 2% - 56 3% - 15 33~ 75 130 500 -—-
T6 yesr 300 - 600 250 - 500 400 - 900 9,100 35,000
Bone merrow
1 year 15 - £5 0 - ko 20 - W 95 170 ———
Q_yeer 125 - 300 200 - 22 150 - 3 §,'700 11,900
oid gland ) - 2 =
1 year 100 - 200 T5 =~ 150 100 - 200 200 500 ——
"Total" 6/ | 175 - 350 75 _-_150 200 - k0o

Hotes Footnotes below are expanded 1in Appendix "A"

y Doses are sversged over individusils in sgs groups recsivieg highest sxposures, snd over United States,

gf These doses are received by all portions of body amd contribute to organ doses 1isted separately.

3/ These cme-year doses recelved in 1959 and 1962 respectively.

L/ Pone and bome marxvow doses from 196] tests axe to persoms who mve Infants in 3062; doses from tests prior to
1561 and from all dests prior to 1952 ave to persons who were infants in 1559.

2;’ Infenée on fresh cow's milk in 19057-58, averaged over Uaited Statez. ILoesl doses as high asz 2,000 millivems
have been estimated.

&/ Except for “whole body ecomtribution" doses to the thyreld from all past tests are essentially complate.
The ¥enges shown in Columm 3 are not derived from additlom of Cobhams 1 snd 2 since the persons recelving the
meximm doses from testas prior to 1961 are not the same receiving maximum dozes from the USSR tests of 1561;
these two ere énly partially edditive.
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HEALTH IMPLICATIONS OF PALLOUT
FROM NUCLEAR WEAPONS TESTING

EXPANDED NOTES ON ESTIMATES GIVEN IN TABLE I

verages Lre taken over the contlnental Unlted Statea., Whole
body and gomadal doses are averaged over the whole population;
bone and thyrold doses over that portlon of the populatlion
who were Ior willl be) infants at the time of hilgheat
concentratlons of relevant radionuclides in the dlet,

Average doses to older chlldren and adults, and thus to

the total! populaetlon, would be amaller, Some local averages,
p&rticularly in the cage of the thyrold, are much hlgher.
Since the' persons receiving maximum bone and thyroid doses
from earlier tests are not the persons recelving maximun
doaes frnm the 1961 tests, the two sets of doses zres cohly
partially addltive,.

Externz]l sources and cesium-137 within the body irradlate

the whole body more or less uniformly. The akeleton and
thyroid gland recelve additlonal radiation from radicnuclides
concentrated within these organs. Dnsas estimated for bone
and thyrnid include the "whole body" contribution.

A1l Gne-year doses are for the year, wlthin the period
covered, in which the hlghest yearly doses were received.

The highest one«year doaes to the whole bedy and skeleton
from tests prior to 1962 were experienced 1n 1959. The
highest one-year doges to the whole body and to the sikeleton
from the 1961 teste are expecied durlng 1962 and 1963,

{No adaitional discussion of footnote 44 Teblie I,)

Theze are estimates of radlation doser to thyrolds of

infants nn fresh cow's milk In 1957-1958, averaged over the
Tnlted Etates. Average doses to thyroids of Infants on cana
ned or powdered mlilk, or on mother's wmlilk, end to thyrolds of
alder chlldren were much leas, In some areas of the United
States average doses to thyrolds In 1957-50 were several
times the United States average, reaching about 2,000
millirems.

"Patal" doses to the thyroid of especial inberest from all
past tests are essentially complete. The average lifetime
of iaﬁina-131 produced in 2 teat 1s only about 12 days, Por
thase raaanns, iodine-131 from the 1961 tests contributed
much less to total doses to thyroids of children who were
infants In 1957 than to thyrolids of children who ware
Anfants in 1961,

T/ (¥o additional dlscussion of footnote T/, Teble I1,)

- 10 - Appendiz "A"
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HEAITH IMPLICATIONS OF FALLOUT
FROM NUCLEAR WEAPONS TESTING
APPENDIX "B"
BICLOGICAL EFFECTS

Table II gives numerleal eatimates of posalile health
effects from fallout Iln comparizon with the natural occurrence
of thege effecta.

Genetic Effects

The fulleing estimates of genetic effects are hased In
part upon a report by a Committes on Genetic Effeats of the
Natlonal Academy of Sciences, contained in the Academy's 1956%
SUnMmary HEEgrté on the BioloEical Effecte of Atomlc Radiation,
and 1n part on more recent observaticne by Dr, W, L. Ruidssel, a
member of the Commlitiee.#** The Academy's report noted that all
presently avallable scientific Information leads to a conclusion
which, for the ‘purposes of thls memorandum, may be stated as:
the genetic effects of exposure of & populatlion to radlation
are piupartin 1l to the average toitel gonadsl dose to potentlal
parents.

The Academy's report gave a quantitative estimate of the
proportionzlity Iin terms of the followlng example: Of 100,000,000
children who will be born to potential parents now living in the
United States,:about 2,000,000 will experlence zome phyalcal
or mental defect as the reault of "spontaneous” genetic mutatlons
which have beernn induced by natural cauges sxcluding man-made
radlation., The report sstlmated that if thess potentlal parents
were to be subJected to gonzdal doses of radlatlon averaglng 10
roentgens, thls average doae would give risge to some 50,000
additicnal instancee of tangible inherited defects in the nexs
generation and‘se totel of about 500,000 1nstances in all future
generations. {This eatimate assumes no change in the slze of the
populstion, ) '

¥The 1900 report of the Acadelly on the same subject made Lo
numexrlcal estimates of these effecta,

*¥Russell found that, at low dosa rdtes, the genetle effects per
unlt of radiation doze to the gonads are one-fourth or less than
in the case of high dose rates {greater than rates of the order
of one roentgen per minute) upon which previous eatimates had
been made,
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Dr, Russell's asubsequent findlng, that at dose rates lower
than about one roentgen per mlnute, the freguency of genetle _
mutation 1s about one-fourth fthat previously assumed, would reduce
these estimates'by & factor of sbout one-fourth, If cone applles
theae modifled estimates to the gonadal exposures sstimated to
oeour from past}weapons teats, approximately 100 mlllirsms recelved
over a pariod of thirty years, assumlng the same constant of
proportionality, one may estimate that the exposura to fallout
f'rom weapona te&ting through 1961, would result in an additional
1,250 cases of pangible inherited defects of which about 125 would
gcour in the First generation.,

In addltign %o the tanglble lnherited defects in live births
discusaed quantitati?ely by the Natlonal Academy of Sciences
Comuittee, genetle mutatlons result in such effects &3 embryonle
and neonatal deaths, stlll-births and childhood deaths. One
geneticist, Dr.] James {row, a member of the NAS Committee,
estimated abt the Joint Commitiee on Atomlic Energy Hearings of
1957 (pp. 1021-?3} that in the aggregate the number of theae
effects might dbe of the order of 10 times the numbexy of tanglble
inherited defecits appearing in live births. Some more detalied
estimates are inecluded in Table II. The Iractlonzl lncrease of
guch effects as & result of exposure to radlation 1s belleved to
ba the same as the fractional inereage in tanglble inherited
defects in live births,

Leultemls and Bone Cancer

The current total inecidence of leukemia 1n the United States
13 about 12,000 casea per year and that of bone cancer 1g about
2,000 cases per year, Theee asmount to average Tates for all ages
of seven cases 'per one-hundred thouasnd persons and 1.1 cases per
one-hundred thousand persons, reapectively., If it 18 assumed
that the incidence of theze disesses ag & result of exposure
of the blood-fqrmﬂng tisszues and the bone, respectively, to
radiation 15 proportional to the exposure, observailons of numbers
of cages of Jleukemis resultling from very large doses of radiation
suggest that 28 much &3 ten percent of the normal incidence of .
leultemia may be due to exposure to radiation from natural sources,
amounting to an average of 6.7 rems in 7O years. The same
assumpcion hashsametlmes been made for bone cancer, These
asgumptiona have been made, for example, by the United Nations
Scientific Committes on the Effects of Atomic Radlation (1958)
in estimating an upper iimit to the number of cases of leukemlsz
and bone caneeY that might reasonably be expected from low levels
of exposure, such as those from fallout from the testing of nuclesr
weapona, On thia basia one wmight estimate that If an averapge
1ifetime exposure of 6,7 rems to the blood-Forming tilasues of the
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gﬂpulation of the United States results in a total of about

4,000 cases of) leukemla in the average lifespan of 70 years, an
average lifetime exposwre of zbout 350 mlllireme te the bone
marrow would result in a total of about 4,400 cases of leuktemla
averaging about. 65 per year, Actuzlly, the esztimated upper limit
would be gohslderably smaller than this zince the valus of 350
mnillirems using]the computation 18 an estimated deose for a ¢lses
of Indlviduals ¢cnaldered o receive the highest bone marrow doses
from fallout rathey than for the entire population,

A correpponding cstimate for the number of cases of bone
cancer from lifetime dose of about 900 miliirems would give an
upper limit of 1,400 cases in 7O years, averaging about 20 cases
per year. Considering that the number of deatha per year is about
1,700,000, an average of 85 addifional cases per year of
leukemla and bone cancer would represent a2 very small additional
chance of an individual contracting one of $hese dlseases as &
reault of fallout from wegpons testlng.

- 13 - Appendix "B"
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TABLE II ESTIMATES OF HEATTH IMPACT IN TEE UNITED STATES OF RADLATICN
. FROM BATURAL BACKGROURD AND WUCLEAR TESTIRG THROUGH 1961 1f

Oenetic effactz among the offspring of potentisl parents now living, based on
Part 1 the esgumption of 100,000,000 live births over the next gencration ¥

Codamn 1 Colunm 2 Column 3
Poseible mimbar of cases in  Poezible number of additionsl
Totsal muzber U,8, within tobal estimated ecases Ib the U.B. whish might
_____ of ceses to be due to nstural dbeck- be sssumed to result from all

Effects $o the™Uoss groamd-redlation— 2f—————-—tegta-through-1961—2/

Genetie Effects
tangibls inherited
birth defects 2,000,000 40,000 3/ 125

st111bivthe and
ehildhood deaths Lf 7,500,000 150,000 3/ 300

enbryonic eand
neonatal deaths &/ 1 17,500,000 350,000 3/ _600

1f Worldwide health impact of fallout from muclear weapons testing through 1961 would be roughly ten times
the United States figures, astwhng that average oxposures to that porticn of the world populstion in
thoze Latitudes of the northern hemiephere pripeipally affected by fallout epproximste those 1k the
Unlted States end that the infinence of varicua population facters, such ss rstes of birth, death, amad
digense is the same.

g,:‘ The values for genctic effects ere believed to represent the best estimates asvailable and not 1ikely
+o he dn error by more than o foobor of fite.

y A lazge mmber of birth dsfects alzo cceur from non-genctic cauces and they ere spproximately equal in
mumbetr 0 the genetle cases.

y Inconslstencies In reporting and collating mortality data of this type have resulied in overlapping in
these two categories: i.e., some cases of neonatal deaths are inclnded in the mumber of caaes of
childbood deaths and conversely some stillbirths are included with the ervryonie deaths. Therefore,
theze two categoriea, not being mituelly exclusive, ere not edditive,

— A INO-HSH

* The beses for this assuaption are given in the National Academy of Sclences'
Summary Reports on the Blologiosl Effects of Atomic Radiation {1956}

W8, Tipusddy
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TABLE II EOTIMATES OF REAYTE IMEACT 1IN THE UNIIRD STATES OF RADLATION
FROM RATURAL BACKGROURD AND KUCLEAR TESTING THROUGE 1961 1/
Part 2 Melignant disesses in the next seventy yesrs {en assumed lifespen}
Column ) Colurn 2 Qolunn 3
Posslible muEber of cases in Posalble rmagber of additional
Total number 1.8, withic total eztimsted cases 1o the 1.8, which might
of_ ceses to_be_due to natursl bucke be_eseumed to result from all
Effects in the V.5, ground radistion 2/ tests through 1961 ‘2
Melignant diseases
Ieukemin 840,000 ¢ - 8,000 0 - 4,300
peoplasms of bone 140,000 O - 14,000 0 -~ 1,400

17 Worldwide heaith impact of Tallout Irom DUClear weapomns testing through 1GPL would be roughly ten times
the United Stater figures, sosuming that syerage exposures to that portion of the world population in
those letitvdes of the northerm hemisphere principslly affected by fallout spproximate those in the
United States and that the influence of various populetion factors, suweh s rates of birth, desth, and
dizease i the same,

2/ The top-of-range values for malignant disesses represent maximum upper limits of these effects, using

conservetive agsumpticons.
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REPORT OF THE FEDERAL RADIATION COUNCIL

HEALTH IMPLICATIONS OF FALLOUT
FROM NUCLEAR WEAPONS TESTING

The Federal Radlation Council has considered avallable
information on radlatlon doses and possaible health effects of
nuclear weapons|testing. Before discussing the estimates made
in thls report 1ln detzil, 1t ls approprlate to point out the
difficultlies of |being preclse in this field. Avallable dats are
generally based|on measurements made at particular places and
timas; applicatlon of such data to a whole country, a whole year
or a whole populatlon necessarliy involves assumptlons that have
not veen completely valldated., BSuch extensions of limlted data
¢an at beat lead to conclusions that apply to most people but not
all: deviaticns above and below the average are Ilnevitable.
Furthermore, wledge of the effects of low-level radiation on
humen beingzs lsz!toc limlted to provide firm conclualons. The
only way to pmadict with assurance what the human effecgs of
radiation will be 18 to have factual evidence that takes years to
accumuiate, Einae this 1z not avallable, we have to rely on our
very limited humen experience and animal experimentation, But even
data gbtained r?nm anlmalg are limited and thelr application to
man ls uncertaln,

Filnally, ény proper undersgtanging of estimastes in this field
must take intc &secoumt the many different ways in which similsr
or even 1dent1cé1 dats can be eXpresaed., Msny of the apparent
differences among sclentlsts that bave been reported arise from
different formsiof presentation. Thus a single predlction of the
adversa health effect of 2 partlcular radiation dose can be
expreagad on the one hand ss the probashllity of the effect
happening to a Eingle person, or on the other hand the number of
peraocna in thislcnuntry likely to be mpffected in a single year,
or the mmber throughout the world, or the number for several
generations totaling hundreda of yeara. For example, thls report
will dizouss ﬂeftain sclentirle estimates of possible genetile
effects of falléut, These estimates indicete that teeting
thro 1961 may result in about one neonatal or embryonic death
per 160,000 1lvé births in the first generatlion. These sane
estimetes would|mean that in the United states, among the
offgpring of potential parents now living, there may bhe 600
neongtal and embryonic deaths, most of tlwe latter occurring so
soon after concéption that the preguency is unnotilced; throughout
the world for ail later generations the total number nf such
cases may be of[the order of 60,000,
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Estimated Radiatfon E}CPDEHI‘E from Testin_g'

|
Any eonsideratlon of posslible health effectas from fallout
mist begln with the radiation doses to which people have bean
expoged from telting through 1961,

A shayp dlstinction must be made between the devastating
effects of "loeal® fallout in a thermonuclear attack on an
unshlelded popuiatiun and the affects of fallout from wesponhs
testing. Waapons teating creates far smaller fotal amounts cof
flesion praduets g0 that 2ll fallout 18 far less than that as-
sociated with potential nuclear war. PFurthermore, the tests are
ao conducted as to avold loeal fallout or to confine it to
locations where‘it wlll have mlinimum effects. Henes, in weadonsg
tezsting the prﬂblem 1a confined to delayed fallout whiceh decsys
gresatly In the Epper atmoaphere and 1s diapersed at low
eoncentrations over the earth's surface, This report 1s
concerned only t:th the affects of such delayed fallout,

A second polnt that must be underatood ls that radlation
doges are not uniform for all perts of the body. Thers are many
dlfferent radloactlve subatances that glve off rays which reach
the body -~ either directly through the alr or from radicactive
substances In food and liquld we consume, Some of Chese
substances give an egual amount of exposure to all parts of the
body. qucalled whole-body doasss are thua the composlte effect
of radistion fnom all such aubatances, i.e., external as well as
internal. Gth&ﬁ gubztanhces, however, tend £o ¢olleot in certein
gpecific parts pf the bedy and eoncentrate their vadiation there.
Thus a sco-called thyrold dose, for example, represents the sum
af the whula+bod3 dage from a varlety of substances plus the
extra dose from fodine-131, an element which collecta in the
thyreld gland.' Furthermore, different sourcea of radlation give
off different kinda of radiation having different biocloglcal
effects, so th&t doaes cannot be directly compared. Thls peolnt
should indiaate the Aifficulty of referring to any ong exposure
level from & particular gource wlthout 1dentifying what kind of a
doze and what part of the body 1s involved,

Eatimateg of the average exposure of the Unlted States
popuiation to radiation from fallout from all nuclear teating
through 1961 are given in Table I, end discussed further in
Appendix "A", [Because of the uncertainties and the variety of
NECEABAYY asﬂumptiona, these estimates are expressed as ranges
of values within which the average exposure over the United
3tates 1ls expected to lle,
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Health Implications of Fallout

;

The prineipal difficulty of eatimating the health
implications of :fallout iz that s¢ 1little is kmown about the
effaots of radiqtinn sxposures st levels "as low as those which
have resulted and are likely to reault from weapons testing
through 1961. In fact, the evidence iz insufficlent to prove
elther thet thers is a level of doaaﬁe below whileh no manlfest
damage ocours (the "damage threshold" hypothesls) or that there
is some risk of imanifest damage cccurring at any level of dosage
{the "no threshcéld” hypotheaia).

To be prudent we have made the assumption that even the
reletively low levels of exposure from fallout dnvolve scme
inereased riek of Injury to exposed populatlion groups, We are
not certain thati Injury will cccur; we assume that 1t might.
¥We also assume that the amount of injury thet might cceur
increases as t eXxposure Jlevel increases.

Onece thesq agsumptlons are mede, the guestion becomes
whether thers 15 any one level of exposure at which the risk of
injury is so great that it may be called the "danger point.”
Since we are saguming that some ﬂan%er might occur at every level
of ezposura, the term "danger point" 1s really mialeading ==
eapecially if that term ls thought to mean a dividing mark
between safety and perll, Each level of exposure may in a sense
ba 2 denger polnt since there may be some rlsk of Injury at every
level. And becauae there are many differen$ protective measures
that could be taken to minimize exposure to radlation from types
of sources and different levels of possible radicactlvity, there
is no one danger poilnt at whlch all protective measures should be
put into effect|

The only zense In which the idea of a danger point 1s useful
is that of an unacceptable risk, We nmean by this that at a
certaln level of exposure, the risk of injury is so great that the
time has come tqg talke protectlve steps appropriate toc that
garticular level or to refrain from 1n¢reasI§E the risxk any

er. 0lding upon thie polnt 1s not a watter of mathematicsi
1t i a matter of judgment. Even in thls senae the "danger point"
will vary depending on the different cilrcumstances that might
exlst at any one time. Therefore, contyary to an opinion which
sppeara to be commonly held, there is no one level of exposure to
faliout which, under all elreumstances, can properly be called
the "danger point."
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On the asaumptlon that there 1s some Increased risk from
exposures to fallout, it would be desirable to predict that risk
with precision.{ Thls cannot be done with confldence., The longw
term effects of radiatlion do not dilffer from certaln disease
conditions nnrmglly present in the peopulatlion. We can say that
addlitionel expo ure o radlation is expected to result in some
increases In the frequency of genetle mutations ard it might
increase tha incidence of leukemla and cancer. There l2 no
evidence to 1nd}nate that other adverse health effects, ir they
ogeur at all, havs aignifiecant consequences. Becaure none of
these adverse haalth effects 1= caused solely by radiation and
becauze their oceurrance In the entire population as a pessible
result of fallapt iz too small tec have bsen chaerved and counted,
1t 1s 1mpossihle to predlet thelr megnitude with any confidence,
We can maks reapnnahly good estimates of rediation doses resulting
from fallout, but once we turn from dozse levels to thelr effects
on man, we can bonly estimate what effects are possible, In the
abzence of mnre definite lmouwledge, wWe believe the most useful way
to dlaocuss poaaible health hazards is to: (1) compare radiation
doses from falﬂbut with natural background and with the
Radiation Protection Guides of the Federal Radiation Jounell to
put these dose llevels in some perspective, and then {2) set forth
with proper qualifications the eatimates of sdversa haalth effects
from fallout conasidered to be possidble and put these figures in
gome perspeati?e by compardson with the number of casea of such
effects ceeurring 1n the absehce of falloug,

Comparison of Doge Lsvels '

Natursl gﬁckground means radiztion frxrom natural sources,
ineluding radicactive wateridals in the esrth's crust and coszmie
radlation frnm?auter ppace, Humin exposures to such padistions,
thus have always been with use. Levels of expopure to natural
aourcea of raﬂiation vary from place to wlace, hoth with elevation
and with radiaactive gontent of local materials, These levels
of radiaticn ara eatimated to result in whole-hody dosea
averaging 100 millirems (units of radiation dose) per year to
regidents of the United Shates and running up to several times
this value 1n llmited reglons of the world vhere large amounts
of natursily rqdica¢tive mierials are concentrated. Average
exXposure of pepulatlon groups to radlatlon from fallout, with the
e€Zception of radioiodine, have generally been considerably less
than exposuresIto natural sources, as noted in column 3 of Table I.
For example, the average dose of genetlc slgnificance from all
teating thraugh 1561 will be between 60 and 130 millirems and the
genetic dose frﬂm natural background recelved cover a perlod of 30
years (the average length of exposure per generation} will be 3,000
mlllirems; thud, past testing will increase this dose between 2 and
5%. The TO-yegr average bene dese (significant in terms of
possible bone walignancies} when simllarly coupared to natural
background will represent an increase of between 4 and 104,
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Many psrsons stress the fact that exposuras to most
radlation irom fallout are far lesz than thoae to which tha
human rsce has always been subjected, Others emphasize that
radistion from natural scurces might zceount for certain human
111s and the faet that thias nstural background 1s generally
accepted without question should not In ltself be a reason for
asceepting exposure to added levels of men-made radlation,
However, compar?son of exposure levals with thoge of natural
background does; provide eome measure of the algnlficance of gmall
Increases in axposurea of radiation, As an lndividual, one
norgally conalders vardationz in exposure from natural sources
of 1ittle aignificence, For example, & resldent of the East
Coast contemplating a chapnge of resldence to a coumunity at a
high elevatilon in the West, 1z likely to attach little importance
to the fact that hlgher levels of ceoswie radiation af elevations
above one mlle wuuld result in more than a 25% increase in his
exposure to radration from natural sources,

Another bagis of comparison sometimea used in efforts to
evaluate the hazards of fallocut iz the current Radiation
Protection Buiﬁea for normel peacetime operations, limlting
exposure of accupatianal workers and members of {he general
populstion to radiation from sources other than natural background
and medicel X-rays, Table I indicates that doses from fallout
have been lowsrn thsn, generally a small frac¢tlon of, tha
Radiation Protection Guldes for populatlon groups (Gulumn 5).

Estimates of Health Effects

EstimateJ have been made by natlconal and intermational
groups of sclentlsts of the mumber of possible adverse health
effects that might cceur from varfous exposure levels., These
estlmates are discussed in Appendiz "B, Table II applies some
of these estimates %o the exposure levels from all testing
through 1961 t& indlcate the poeslble adverse health effects in
the Uhlted Statea population thet might result from thls testinz.
United Skates figures hizve been used because knowledge of dose
levels and of health effectes ocourring In the absence of testing
1z more complete for this country than on a world-wlde basis,

It 1s assaumed that the United States population ia about one~
tenth of the world populatlon In those latitudes of the northern
hemizsphere principally affected by fallout. The figures In

Table II on thﬁ posslble number of adverse health effecta from
teating through 1961 mey be multiplied by 10 to provide a rough
estimate of comparable world-wlde effects on the assumptions that
average sxposure levels throughout the world approximate those In
the Unlted Statea and that the influaence of vaprlous population
factors, such 83 rates of bhirth, death, and dlsease is relatively
the same,
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With respect to genetic eflects, genatliclats agree that
there will be some effects even at fthe lowest levals of expoaure,
The estimetes in Table IY are consldered to be reasonable In light
of present knowledge, although the estimates of some genetlelsis
may be hdgher or lower by a factor of aboubt five, Wlth respect
to leukemla end|necplasms of bone, the likelihood of their
occurrence 1s more uncertain, and at dose levels as low as those
from testing through 1961, these effects may not occur at all,
Therefore the values for these effects are expressed as 4 range
from zero up to]the fipures indicated 1n the table.

To put these estimtes of possible adverse health effects
in some perspective, Table II liets in column 1 the total number
of casea of thege dieeases or abnormallities occurrlng in the
United States Ang comparsble time periods from all causes
otheyr then testing. Colum 2 of this teble glves estimates of
the possibie nuiber of cases within the totel number which might
be a result of hatural baekground radiatlon. PFor example, durding
ona peneration,| there will be in the United States 2,000,000 cagesa
of tangible genetlic defects from 3ll causes; of these 40,000
might he causedlby natural background radlation; testlng through
1961 might zcause an additional 125 cases in the first generation.

Conclusions

We cannct| say with certainty what headlth hazards are causad
by fzllout from nuclear teating, We sxpect there wlll be some
genetic effeatsb other effects such as leukemla and cahcer are
more speculative and may naof oecur at all. We can obeerve that,
compared £o the! number of these same adverse health effects
oeaurring wholl& apart from testing, the additionz] cases that
might be caused by testing are & very small quaniity. We cannog,
however, dlesregard this guantlty. We conelude that nuclear testing
through 1961 ha? inerezsed by small amounts the normal risks of
encountering some adverse health effscts,

Aftschments
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. HEALTH IMPLICATIONS OF FALLOUT
FROM NUCLEAR WEAPONS TESTING
APPENDTX VA"

RADTATION TOCES FROM RALLOUT

! The fellowing estimates of radlation deses aftributable to

| failout from teéts of nucliear weapons conducted through 1961 have

| been based on obsarvatinns and assumptlons of persona who have made

| extensive studiés of the subject. These estimates include exposures
frop fallout which has already occwrred and from materlal from past
teats yet to be]deposited,

Egtimatedjare based on measurements of radionueclides in aip,
. raln, soil, watgr supplles, and food, and of radlonuclides in
pecple. These cbservatinnﬂ not only provide a basis foxr
eptimating duaeg toc persons to whom they are appllcable, but also
\ provide reasonable projectlona as to the results of future
explosions under similar conditions,

. In presenting these estimates, 1t would be desirableé to
indicate the degree of precision, However, the estimates i1nclude
assumptions whilch make the degree of preclsion uncertaln,

Table I gives estimates of radiation doses from fallout
resulting from tests prior to 1661, from tests of the 1961 USSR
aeries, and frnm all tests prior to 1962, For these estimates 1t
is mssumed that |the totel energy yleld of the 1961 USSR series was

! 120 megatons (M['} and a fission yleld of 25 MT. The dose ranges

! glven in.Tahle*I repreaent eatimates made by dlfferent peraons

' using zsomewhat q1frerent asaumptlions rather than reflecting the
degree of uncertalnty of the estimate. It 1s Dbelleved, howeven,
that the best estimates that can be made &t the present time would

. 1ie within the Panges gilven.

Fallout of the longer lived radlonuclides from the USSR
teats of 1961 15 expected to reach 1ts pesk in the spring of
1962, It 1ia asﬂumed that fthe dlssemination of the debris will be
. like that from USSR teats in earlier yesrs. If much of the
: fiagslon msterial produced in the 1961 tests 18 from = single test,
. of high yleld, fallout in the United States may be substantially .
. leas than estimsted.
!
1

In the ecazes of whole body and gonedal exposures, radlation
doges are relatively independent of age, except for the fact that
ehildren hom in the past two or three yesrz wWill have miegsed wmuch
of €he axposure from earlier teats experlenced by older persona,

A large fraat;an of the whole body and gonadel exposure [rom a

¢ - N
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partlcuwlar teat |way be recelved within a period of months after

fallout ocours.

The contribution of radiclodline to the dose

to the thyroid gland is effectlvely complete within a few weeka.

Radiation|doses to the bone and bone marrow from 2
particular teatfwllil be recelved at decreaaing rates over a
period of a lifetime. Early concentrations in the bone will be
greatest for children less than one year of age at the time
that peak concentratlona of fallout cccur in food. It 1is
estimated that ﬁhildren porn in early 1962 will recelve radlation
doses to the bone and bone marrow greater than those recelved by

earlier years, The average bone and bhone

mayrow doses to]such children estimated in Table I are much
larper than thelaverage to the whole populatileon.

-8 - Appendix "A"




TABIE I ESTIMATED AVERAGE RADIATION DOSES OF ESFECIAL IMVEREST 1/
[ALL radistion doses are expressed in miiiirems)

Column % Columm &
Radintion Proteotlon

u¥u xtpueddy

Colurm 1 Column 2 Column 3 Columm &  Guides for novmal pemectime
From rations
Tiamiie or organ Frem testa pylop From USSR tests  Frow all teste ngtural tica  Radiation
t0 1961 of 1961 throagh 1961 7/ background groups workers
Woole body 27 |
{including
gonsds) :
1 year 3/ 10 - 15 10 - 25 10 - 25 100 170 5,000
30 year l|'5 ~ 100 20 - h‘5 60 - 130 3,000 2,000 150,000
ar 50 - 130 25 - 60 70 - 150 7,000 21,900 ——
Bone
1 year 2 - 50 »- 0 -1 130 500 --=
70 _year 300 ~ 600 _250 - 500 %00 - 900 9, 200 35,000 _—
Brme maYrow
1 year 15 - 25 20 - ko 20 - W0 05 170 —
ol yeur 125 = 300 100 - 235 150 - 350 | 6,700 11,900 ——-
Thyroid glend
1 year 5/ 1100 - 200 75 ~ 150 100 - 200 100 500 am
"Poted™ 6 | 175 - 350 75 = 150 200 ~ koo .—— ——— ——

Fotes Footnoues bHelow are expended in Appenalx "&"

y Doses are sveraged over individuals 1n age groups receiving highest exposures, and over Unléed Siabes.

gf These doses are received by all portions of body and contridbute o organ doses listed separately.

3/ These ono-year doses recelved in 1959 and 1962 respectively.

L/ Bone mpd bone marrow doses from 1961 tests ere to persons who are Infants in 1962; doses from tests prior to
1961 and frow ell tests prior to 1962 are to persons who were infagte in 1959.

2{ Infents on fresb cow's milk in 1957.58, -averaged over United States. [Local doses as high ss 2,000 mil)irems
have been estinated.

6/ Exeept for "whole body comtxdbuticn” doses to the thyrold fram all past tests are essentially complete.

1/ The ranges sbown in Colump 3 aire not derived from sddition of Columms 1 and 2 since the persons receiving the
ueximm doses from tests prior to 1961 are not the same receiving maxdimm doses from the USSR tests of 1961;
these two are only partizily addditdve.

2061 ‘ST Aasnxgad
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7/ (Ho additional discussilon of Foeotnote 7/, Teble I.)
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BEALTH IMPLICATIONS OF FALLOUT
FROM NUCLEAR WEAPONS TESTING

EXPANDED NOTES OW ESTIMATES GIVEN TN TABLE I

verages are taken over the conbinental United States, Whole
body and gonadal doses are asveraged over the whole populabtion;
bone and thyroild deses over that portion of the population
who were jor wlll be) Infants at the time of highesat
cancentrapions of relevant radionuclldes in the diet.

Average doses to older chlldren and adulta, and thus to

the total} population, would be smaller. Some local averagés,
particularly in the caae of the thyrold, are much higher,
S84nce thel persons recelving maximum bone and thyrold doses
from earlier teste are not the persons recelving maximum
doges from the 1961 tests, the two sets of doses are only

partially additive,

External sources and ceslum-137 within the body Alrradiate

the wholel body more or lese uniformly. The skeleton and
thyrold gﬁand recelve additional radlation from radlonuacildes
concentrated within these organs, Doses estimated for bone
and thyrold inelude the "whole body" contribution.

All one«year doses are for the year, within the pericd
caovered, dn which the highest yearly doses were recelved.
e highest one-year doses to the whole body and skeleton
from tests prior to 19562 were experienced in 1959, The
highest oneayear doses to the whole body and to the skeleten
from the 1961 teats are expected during 1962 and 1963,

(No additlonal discusalon of footnote L4/ Table I.)

Thase are estimates of radlatlon doses to thyrolds of .
Anfents on fregh cow's milk in 1957-1958, averaged over the
United States. Average doses to thyrolds of infants on can-
nad or powdered mllk, or on mother'as mllk, and to thyrolds of
older ehﬂldren were much lesa, In aome areas of the United
States average doses to thyrolds in 1957-58 were several
times the United States average, reseching about 2,000

mt1lirems,

“motali" dLaes to the thyrolid of especiszl interest from 211
past teats are easentially complete, The average lifetlime
of iodine-131 produced in a test is only about 12 days, For
these redsons, lodine-131 from the 1961 tests contributed
much less to total doses to thyrolda of children who were
infante In 1957 than to thyrolds of chlldren who were
infants in 1961,
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HEATTH IMPLICATIONS OF FALLOUT
FROM NUCLEAR WEAPONS TESTING

AFPPENDIX "B"

BIOLOGICAL EFFECTS

Table II gives numerdical estimates of peesible health
effecta from fdilouh in comparlson with the natural occurrence
of these effects.

Ranetic Effecta

The folleing estimates of geneflc effects are based in
part upon a raport by & Committee on Genetle Effects of the
Natlonal Academw of Seclences, contalned in the Academy’s 1956%
Summary Reports on the Blologlceal Effects of Atoule Radiatlon
and in part on [more recent u%servaEIona by Dr. W. L. Rusgel, &
menber of the Commlttee.¥* The Academy's report noted that all
presently avallable scientific information ieads to 2 conclusion
which, for the {purposes of this memorandum, may be etated as:
the genetlc effects of exposure of a population to radlation
ara proportionzl to the averapgse total gcnadal dope to potential
parents,

The Academy's report gave a quantitativa egtimate of the
propértionality in terms of the following example: Of 100,000,000
ehildren who will be horn to potential parente new living in the
United S¢ates, iasbouf 2,000,000 will experiense  Bome phyvelcal
or mantal defect as the rasult of apontaneous genetle mutations
Which have been induced by natural causes excluding man-made
radlatlon, The report estimated that if thease potential parenta
were to be subjeoted to gonadal doses of radiation averaging 10
roentgens, thie average dose would glve rlse to some 50,000
additions] inatances of tangible icherited defects in the next
genergtion andla total of about 500,000 instances in all fubure
generations, (Thls estlmzte assumes no change in the 2lze of the
population, } '

#The 1060 reparﬁ'nf_the Academy on the aama supjact made neo
nutierical es imates of these effects.

*+Rusgell found that, at 1uw dose retes, the genetlic effects per
unit of radiation dose to the gonads are one-fourth or less than
In the case of high dose rates (greater than rates of the order
gf one soentgen per minute) upon which previcus estimates had

egn mede,
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Dr. Ruseell's subsequent finding, that at dose rates lower
than about cone ruentgen per minute, the frequency of genetle
mutation is about one-fourth that previously assumed, would reduce
theae eahimatas!hy & factor of about one-fourth, If one applies
these modifled estimates to the gonadal exposires eatimated to
geeur from past}weapnns tests, approximately 100 millirems yecelved
over & pariod of thirty years, aasuming the same constant of
prupcrtionalityl one may estimate that the exposure to fallout
from weapons vesting through 1961, would reeuit in an additional
1,250 cases of tenglble lpherited defacts of which about 125 would
occur in the first generstlon.

In addition to the tanglble lnherited defects 1n live births
diacuased quantitatlively by the Natlonal Academy of Sclences
Committea, ganatic mutations result in such effects 28 embryonic
and neonatal deaths, still-births and childhood deaths. One
genatleist, Dr.]{James Crow, a member of the NAS Coumlttee,
estimated et the Joint Committee on Atomle Energy Hearings of
1957 {pp. 1021-23) that in the aggregate the number of theae
effecta might bb of the order of 10 tlmes the number of tangible
Inherited defecps appearing in live blrths. Some more detailed
estimatea are 1ncluded in Table II, The fractlonal lncrease of
gsuch effacts as}a reanlt of expogure to radilatlion 1a belleved o
be the same aa the fractlensl inecresse in tanglible Inherited
defacete in live, birtha,

Leukemla and Bone Cancerp

The currEL$ tetal Incildence of leuktemis 1n the United States
1ls sbhout 12, DDD cages per year and that of bone cancer 1s about
2,000 cases per;xear These amount to average rates for all ages
of sevan cases per one-hundred thousand pepsone and 1.1 cases per
cna-hundred thousand persons, respectively. If 1f is sssumed
that the incidehce of these diseages as & result of exposure
of the hlund-fnbming tizsues znd the bone, respectivaly, to
radtation 1s proportional to the exposure, observations of numbers
of cagea of leukemls resulting from very large doses of radlation
suggest that as much az ten percent of the normal incidence of
leuksmisa may be due fo exposure to radiation from natural sources,
amounting to aq average of 6.7 rems in 7O yeara, The same
asaumption has ametimes beaen made for bone cancer, These
agsumptions have been made, for sxsmpla, by the United Natlions
Scilentific Comﬂittee on the Effecis of Atomle Radlation (1953}
in eatimating an upper limit to fhe number of caspes of leukenls
and bone ﬂanaeq that might reasonahly be expected from low levels
of expopure, eguch as those from fallout from the testing of nuclear
weapona., Onh thia bagls one might estimate that Iif an average
lifetime exposure of 6,7 rews o the blood-foruing tissues of the

- 12 - Appendix "B"
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pulation of the United States results in a total of ahout

4,000 casea of{leukemia in the average lifespan of 70 years, an
average lifetime exposure of about 350 millirems fo the bhone
marrow would result in a total of about 4,300 cases of leukemis
averaging about)65 per year, Actually, the estimated upper limit
would be considerably smaller than this since the value of 350
millirems using! the computation 1s an estimated dase for a ¢less
of individuals &onaiﬁered to recelve the higheat bone warrow doses
from fallout rether than for the entire population.

A corresponding estimate for the number of cases of bone
cancer Irom llfetlwme dose of about SCO millirems would glve an
wrper limlt of g,uuo ceses In 70 years, aversglng aboub 20 cases
per yesr. Conslderling that the number of dsathes per year 1ls sbouf
1,700,000, an aVerage of 35 additional cases per year of
lsukemia and bohe cancer would represent a very small additional
chance of an inﬁividual contracting one of these diseases as a
result of fallout from weapons teatlng.

w13 = Appendix "B"
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TABLE 11 ESTIMATES OF KEALTH DMPACT IN THE UNITED STATES OF RADIATION
FROM KATURAL BACKGROUND AND RUCLEAR TESTING THROUGH 1961 1f

Genetie effeats among the offspring of potential parents now living, based on

Part 1 the assumption of 100,000,000 live birthe over the mext gensration *
Column L Colinm 2 Column
Possible mmber of cases in  Possible mumber of additional
Totel number U.5. within total estimeted ceges in the U.S., vwhilch might
of camen to be due to natural back- be sesumed to result from all
Effects inmthe™U:8; gund-radiatiop—2f teste-through-1061—2/
Genetic Effects
tangible inherited
birth defects 2,000,000 bo,000 3f 125
etillbirthe and
chilghood desths &/ 7,500,000 150,000 3f 300
) embryonle and
=  necnatal deathe A4S | 17,500,000 350,000 3f 600
1] Worldwide bealth Lupact of Farlont From Duclear Weapons Lesting through 1061 would be rowghly ten $imes
) the United States figures, assuming that sversge exposures teo that portion of the world population in
those latitudes of the northern hemisphere pritcipally affected by fallout approximate those In the
United States eud that the influence of varicus populatiom factors, such as rotes of birth, deeth, and
digeaze is the same.
2/ The values Por genstic effecta erc belisved to represent the best estimates available and not likely
te be in error by more than & factor of five.
3/ A large muber of birth defects alsc cccux from non-genetic csusea apd they are spproximately equsd in a2
mmiber to the genetic cases. (=3
™ y Imecnsistencics in reporting snd collsting mortality dete of thiz type have resulted lan overlapping in E
% these two categories: 1.e., scme casee of neonabel deaths are ineluded in the number of cases of =
m ¢hildhood deaths and conversely scme etillbirihe are included with the embryonie deaths. Therefore, <
& these two categories, not being mmtually exclusive, are not additive.
t &
_ * The bases for this assumptlon are given in the Hatdonal Acadeny of Sclences’
o Sumpary Beporks on the Biological Effects of Atomic Rediation {1956} %
15




TAFLE i1 ESTIMATES OF ERALTH IMPACT IN THE URITED STATES OF RADIATION
FROM NATURAL BACKGROUND AND NUCLEAR TESTING THROUGH 1961 1/

1
=
n

]

o, XFPUSday

Pert 2 Medignant diseases in the next scventy years (an essumed lifespan)
Codunn 1 Colum 2 Column 3
Fossible mmber of ceses in  Pessible mumber of additionsl
Totsl mmber U.8. within total estimated cases in the U,8, which might
of_cases ta_be due_to natural backs be sssumed to resull from adl
Effeccts in the U.8. ground radistion 2/ tests through 1961 2/
Malignant dlsesses .
leukemia 840,000 0 - 8%,000 0 = 4,500
necplasms of bons 1k0, 000 0 - 14,000 0 = 3,400
17 Worldwide health impact of Taliout Ircm IMClear wespons testing through 1061 would be youghly tem times

the United Stptes figures, assuming that aversge exposures to that portion of the world popuisticn in
those lastitudes of the norihern hemisphere principally affected by fellout approximste those in the

United States and thet the Infloence of various population Factors, such as rates of birth, death, and
dlgease is the sams.

_E_*/ The top-of=rangs valuesz for molignant disesces represent meodmes upper iimits of these effects, using

canservative assumptions.
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UNITED S5TATES GOVEENMENT

Memorandum

TOo File

FROM ¥, B, HeGool,

DATE: Febrqary 1_5 s 1962

SUBECYPRO"'e MEMORANDIRM 'TO THE PRESIDENT ON THE HEALTH IMPLICATIONS OF FALL-OUT

SYMBOL: SECY:AHE

1. At Information Meeting 116 on February 14, 1962, Commissioner
Haworth reported that in a discussion the previous night with Dr. Jerome
Wissner, Special Assistant to the President for Bclence and Technology,
it wae decided thet the wemorandum from the FRC to the President on Health
Implications of Fall-out should not go to the Preaident and that the report
is to be revised and conaidered a Fedsral Radiation Council report only.

cc: Chalrman
Director of Regulation
Deputy Director of Begulation
Director, Radiation Standards
{iommise ioner Haworih
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UNITED STATES GOVERNMENT Fefereica SEcun

t
Memorandum

TO : Flle DATE: Februsry 1, 1962

—— e e ok

mm‘”‘wd

FROM : W. B. Hulﬂunl, decrefary ,“,‘E'I

SUBJEGT: AEG ANALYSIS OF DOD PAMPHALET ON FALL-QUT FROTECTION
F
SYMBOL: SECT: AHE

At Ini‘oz‘lImtinn Mesting 111, Jenuary 31, 1962, ithe Chairman reported
on his conversation with Mr, Mefecrge Bundy, Speclal Assistesnt to the
President, regarding ABC snalysis of the IOD pamphlet on fall-out pro-
tection snd reguested preparation of an edited version of the AEC analywis
for transmittal to Mr. Bundy. Dr. bunham informed me on Februery 1, 1962
thaet the edi report wes in preparation.

cc: Chairman
General H&qagﬂr
Deputy General Manager
Aseletant General Manager
Asst. 1o ﬂ:.lﬂ deneral Mansger
Asat. Gen. Mzr. for RD
Director; Biolegy & Medicins
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UNCLASSIFIED B¢ 608762
. January 22, 1962 . copY no,__ 6%

ATOMIC ENERGY COMMISSION

WHITE HOUSE PRESS RELEASE ON RADIATION FROTECTION

A

Note by the Secpetary

The DIivector, Gffice of Radlation Standards, has reguested
that the attaeched White House Prass Release be elpeulabed for
thia lnformation of the Tommizsibn.

. W. B, MeCool

Sacratabky

DISTRIBUION COFY_NO. DISTRIBUTION COPY NO.

. Secretary 1 Public Informatibn 34 - 35
Conmiasloners 2-6,67 Inspectlon 36
General Manager = B8 Ilcensing & Regulation 37 ~ 38
Dir. of Regulabtion 9 Operablonzl Safety g
Daputy Dir, of Regulation 10 Operztions Anaiysis (3
Dsputy Gen. Mgr, 11 Plans 41
Asst., Gen, Mgr. 12 Production 42 - 43
Ass%. GM-Plans & Prod. 13 Radiation Stahdards 1
Aast, AN Operabtions 14 Raw Materials 45 - 46
Ass%, Qen, Mgr, B&D i5 Reactor Developitent 17 - 55
Asst, Gen. Mgr. Adm, 16 Manager, Naval Reactors 56
General Counsel 17 = 21 Resezrch AT - 58
Elology & Medicine 22 D, C, Office 59 - 61
Compliance 23 ~ 32 Secretariat 62 - 66
Congr. Liajison 33

V- Jetr- L2 - Prusistenr, Sife 7




CHCLASSIFIRD
IIMMELTATE RELBASE TANUARY 13, 1962
Office of the White House Preas Searedary

i .

—————————————————————————————————————————— o
. THE WHITE HOUSE o

THE WHITE BOUSE TODAY MADE PURLIC THE
FOLLOWING MEMORANDUM TO THE FRESIDENT
FROM ABRAHAM RIBICOFF, SECRETARY OF
EEALTH, EDUCATION AND WELFARE, AND
CHAIRMAN OF THE FEDERAL RADIATION

COUNCIL
MEMOBRANDUM FOR THE PRESIDENT " ’
SURJECT: Radiation Protection Activities of Fedaral Agenciess

under Radiation Protaction Gug_dam:e for Faderal
Agencies Promulgated by the Presideat

mattera directly and indirectly affecting health, including guidance te
Fedaral agencies on radiation standards, the Eederal Radiation Council
in 1960 established the following system of reperting by Federal agencies
on their radiation protection activition:

. In line with its atatutory responaibility ts advise the President on radiation

-1, A regular annuval report by each agency on August l as to any
,operating criteria or regulations revised, adoptsd, or promulgated
during the previons yzar under the Radiation Protzction Guidance for
Federal Agencies promulgated by the President,

2, Prompt notification of the Counetl of the adoption or pramulgation

of any new or revised operating criteria or regulations in arsas covered by
approved Radiation Protection Guides. "Casor involving'lovels in exeeps of
such guides are to be noted. - -

.-- The following Federsl agencies having radiation protection responsibilities
" which might fall undsr the Radiation Protection Guidance for Federal
~ Agencias promulgatad by the Prosidant submitted an annual report:

. Atomic Energy Cornmission - . Department of Health, Education and
Dapartment of Agricultura ' Welfare
Dapartment of Commarce Department of the Interior .
Department of Juatice Interstate Commerce Commission
Departmeant of Labor Office of Civil and Defense Mobilization
National Aeronsutice and Spaca Post Office Departmant
~ Administration Departmant of the Treasury
Department of Defense . ) Veterans Admindstration

Federal Aviation Agency

Replies indicate that the Federal agencies are conducting thelr radiation
protection activities in accordance with the Fresidential guidance, and that as
of tha date of their reports no deviations from the guides were in effect.
Recommendation 7 of Radiation Protegtion Guidance for Federal Agencias ‘
= promulgated by the Preaident on May 13, 1967 states:

b

o o owomr
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O LASSTFIED

'"The guides may be exceeded only aftey the Federal agency having |
jurifidiction over the matter has carefully considered the reason for
doing mo in light of the recommendations in thie paper. "

Consistent with the recommendation, the Federal Radiation Council
will continue to follow the practices of the Federal agencies ag sat forth
in these reports and will bring to your attention such matters as seem

apprapriate.
laf
Abraham Ribicoff
Chairman
. TR
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AEC 6014/61
January 18, 1362 cory Mo, <=4

ATOMIC ENERGY COMMISSION

Rnhnglon EXPOSURE LIMITS AT NTS

Neote by the Secretary

The' Director, Division of Military Application, haa
vequested that the attached memorandum be efrbulated For the

for the information of the Commission,

W, B, McCbol
Szorefary

SPECIAL BREREvibW Heviemers Class, Cale
FINAL i ) e
DETERMINATION zizigo
clsz: | _VRICE..

~ . ‘& Coun Slales

DPISTRIEUTION COPY NG,
Secrecary 1
Commtssloners 2 -~ 6,29
General Manager- 7 =8
Deputy Gen. Mgr. Q
Asst. Gen, Mgr. 10
agat. Gen. Mgr. R&D 11
Genaral Counsel 12 - 16
Blology & Medicine 17T
Inspection 18
Military Applicabtion 19
Operational Safety 20

D. C. Office 21 - 23
Secretariat 24 - 28
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UNITED 3TATES
ATOMIC ENERGY COMMISSION
WASHINGEON 25, D, C.

Decemher 26, 1961

MEMORANDUM
70

X, F, Hertford, Manager
Albugquergue Operatlons

FROM : Brigadier General A, W. Bette, USA
Divector of Militsry Application, Headquarters
SUBJECT : ADDITIONAL GQUIDANCE WITH RESPECT T0 RADIATION EXPOSURE
LIMITS AT NTS3
SYMECL : MA:GJK

My memcorandum of December 20, 1961, stated the criteria
which should he followed in planning radiastion exposures for
persaonnel at NTS,

The purpose of thiszs memorandum ia to provide guidance
"regarding procedures to be used when 1t is necessary to exceed
egtablisghed eriteris Ffor planned operations. Any proposed
planned exposures which are in excess of the eriteria stated in
my December 20 memorandum masé be approved by AEC Headquartera
priocr to implementation., Plans with supporting information should
be forwarded to DMA., DMA will then Hake actlon within ABC Head-
aquarters ard wWill isaue sppropriabe instructiona as a reply.

Certain exceptions to established radlation exposure
eriteria may be guthorizsd by the Test Manager in emergency
altuations where lmmedlabe decisions and agctions are required.
Present authority under Manual Chapter 0524, Section 034t is auobed:

"03% Meanagers of Operations:

b. requeat and justify specific exceptions for planned
or antlcipated radletion exposurs in excess of the limlts
of' established guldes, except in emergency slituations where
immediate declsions and actions are required.,”

A8 you know, Chapter 0524 is currently under revision. When
revised, the suthority of the Test Manager will be as written 1in
any current version which may later be igsued.
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e __ AEC 604/60

apusry 2, 1962 GOPY NO, 24

ATOMIC ENERGY COMMISSION

RADIATTON EXPOSURE GUIDANCE FOR NTS MANAGER

Note by the Secretary

The General Manager has requegted that the attached
meporandum from the Director of Military Applicatlion be elreulated
for the information of the Commission, .

W. B, MeCool
Secretary

SPECIAL EI:.EE"HEW% REniniers Llzss.
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FINAL Ora xda kol
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UNITEDR STATES GOVERNMENT

Memorandum

T : A. R. lwedacke
General Manager

FROM : Brigadier Gsasaral A, W, Betts;-835
Director of Militery &pplical:in iy

SURJECT; RADIATION EXFOSURE GUIDANCE

MA :T:WCH

In oy memorawdus to tha Gommission, subject: "Radiation
Exposure at NTS Tunnel 'B' and 'R'" dated Novewber 28, 1
stated that we would, in the very near future, make a recom-
mendation ag to whether the radiatiom eriteria should be rveviaed
for the corremt waapons test program or whether additiomal

dgtepe c¢an be takem Lo nnnti.m gperationy under the current
criteria. .

After careful considaracion we heve decided that in view of tha J
roevision of the NMODGAT scheduls which iz corrently baing dis-

cucsed, no relief from nsuhlishad criceria should be requesced

at this time. Briefly, the corrent criteria allow for an .
acmmlatad whole body exposure of (HW-18) times 5 rem, where N

i the man'y age at hip naxt birthday but at a rate not to

axceed 3 'rem par thirteen veeks, A thirteen sweak peried may be

taken &8 4 Tumning thirtean wasks or any predeternineu:‘l quarter

of & yaar based on the calendar.

Records at the Nevada Test Bite are maintained om.a calenday year
basia with the quarters begimming on the first of Janvary, first
of April, Ffiret of July, and first of October., Although goms
individuals-received more tham 3 rem during last quarter of 1961,
. nens had a yearly awposure in sxcess of about 8 rem whols bedy

expogure for calendar year 1961, No individual in tunnel
operationg at NTS has excaeded the limitation of the iﬁmla
(#-18) 5 rTem.

The 0£ffica of General Coumsel and Division of l)imratioul Safeiy
concur in the Interpratatiom of the criterja descyxibed hersin.

CONFIRMED TO BE UNCLASSIFIED
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UNITED STATES Gﬂ“"MEm ‘ “rence Section
Mgmorandum SrAATUSEBHEYE

TG D, Cherles L. DPunhsm, Pirector- DATEfgyuary 2, 1062

Division 'of Biology and Madicine

FROM W, B." MaCosl, Smretaxg-remﬂ sgred

SUBJECT: LEMIER TC DOD.CONCERNING BOGKLET "FALLOUT PROTRCTION"
SYMBOL: : SEQY:ICR

1. At Information Meeting 98 on December 29, 1961, following
e report by the General Manager on the booklet "Fallout Protection”,
the Camisgioners requested preparation of & letter to the Departmant
of Defernac carrectfi.ng certain misstatementn of Fact cobtalned in the
booklet. . H

}
2, The Geneval Manager hss requested you to tuke the action
required by the sbove request. - A copy of this lettsr together with other
pertinent eorresponde.ce should be provided the O0ffice of the Becrotory. *

L !
Chairman :
(eneral Manager

Deputy Qeneral llhnﬂger
Asst. General Mansger
Aset. Gen, Mgr. for RED
General Counsel |

Asst, to the Gen. I;lg.
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