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Dear Chuck: . o o : ;._

" As you a.re, ol coarac, well aware, we heve been deeply interested . |
in learning all we con rclevant. o the lssues of dosimetr:,' from weapons tesis

and posc‘b.».e effects of any dOue»: of rad‘atim tha ngy be received.

Recen’cl;,f, as a result of he U.S.2.H.S. announcenent of the thyroid .

nedwle study in St. George, tah and Se.*o"d Arizona, the director of. L.R.L.,
' Dr. May, requesved that we br1e¢ the labora»ory directors on this entire
problém and express some opinion concerning the fiﬂ&l likulj cutcome of studicst
:ia e George, Utah. One of us (Arthui Ta—plin) hod alécad/ been engagea in
E¢a05u6 conccrniﬁg thyroid dosages from weapons heSuB, a full *eport of walch
“. 311l ‘e sent to you in the early ‘i'uturc(l). The other of us (John Cofzan)
reposted to the directors that '1‘1: was qu.ite likely that thc ""ah situation
will look.;r}orcc bcz‘ore 1% ever gets to 1.051{ oetter. ' “
Dr. Moy was quite d s;c‘urbed: to hear.that there existcd a possibilivy
t’z-;a.t tae x. 3% '18'0':: m...ﬁat yet dbe ancm-l of us end dis aced scme o our estimates

with Chalirzan Sec.cor;.‘ Dr. Seaborg, in ..u.m, rcqucmcd tha.. D-. ’v&sy get us to
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gend you the basis Lor our concera and ocnd kim & copy of cuch material.

FPad
FYYPN T

wedia nave Zndicaobed unat govexmment officials lcan ia the dircct
being et

numerous possible answers foxr

zanner, dis*cca~ding, for the mozent, the details of the current U.S.P.E.S}

15 the vackground for tais memo to you.

We have noted that numerous references in the press and

d We prefer to vicw the entire question in a waolly d-.;»rca?

.

Al

a.hdica, and ¢ocussiﬂg attcnuion wpea questions:

(a)

.

What doec of rodiation was delivercu to thY"QiuS

of children in St. George, Uten?,

t such dosage, is cancer of

the thyzoid to be

"7 expected 4n any apprcgiable number of children?

"
in cshexr

lon ¢?
L{cal of the "“an-A*igona gtudies end in the 4L rcction ot fi nding

thc observaticus, altc*native to radiol cd.uc.

-

s
PN

It caﬂcer ‘of tac »az*oid is to be expected, *ll‘ ’

1t be possible to conuuct hﬂGOUi;Ou&l studies to n ‘ B

demonsirate unag cancer of the th/roi 33.2_‘35 .

ﬁoﬁ occurr;ng there and that thc ind¢ngs‘ Te or '

are not relat«d uo rad¢o;odi~e i“scstionT .
(a) What Dose of Padiati on:vus Deliverad to Th o*ds of Children in St. .

ah? '

~—d

ronable cxposure occusred. Eowever, the possibility for recoms
s %0 2zd4viduals secm 0 beras gowd.as was the czse

-Georze,

Ut

.Dizrectly, of course, we shall ncver know, since
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.
.

. .

ta were made in the 1951 througa 1955
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Sor Riroshima, although clear :L,' tho uncertainties involved are of o very

. . - : N ° ’ ‘.
(a) At such dosare, 13 Cancer of the Thvroid to be expected in any

ifferent M\-QTC .

It appecoxrs that chil drcn in Sv- Gecorge, Utah du:inU 1953, and

Yetween the ages of 0-5 years, drinking o 1itcr of fresh milk per doy,

.

mUSY @ ve n.ccmx..la. cd o moss mooa.olc dose of 1200 rads to their shyrolds
frem m:’.ioicdinc. The uncertainty in the estimale 15 not likely %o be
=Oore than a Lactor of 2. The' baoia for this estims.c is-given in the

atiached poges, excerpted rom uhe ..orthcom.mg report referenced abova

-

anpreciable number of children in the St. Georme area?

£ oresent, the only ovidence in humans conceraing radiation

-~

iud\.cuion o2 thf—‘oid cancer arises

" (a). from severa.l studics of x-irradiated c‘ﬁ..;d*cn

. ( o) ‘from the study of the Rongelapese exposed o fallout. .
B .; Unfortunately, the Rongelapese data are obsc"*ed.‘oy .
':'V'".::v . -’, the ;B.Cu th&v the e"@osure was & mixture of internal; K

e - radfofodine e.cpoame plus -externol to\.a.l bedy irradiation.

el childrcn treated sith radi oicdine.

" The x-iyindlated children (groun &) are by £o means "ep:‘c.ac ati

" - of the population-at-large, nor of tue. ccildrcn {anSt. George,

.

L S1eld. Lastly, the. rate of C.\?Ouh:\. by x-roys was different
~t 0 2rem that for “a.d.o..o-:xine Qcpcc:'.tcd i:r a0 gla:.d

\~-

" " Utak. Further, tissuca othc: tacn thyzoid. were ia the radiastion

Ve i Py ce c * -
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(¢) the relatively Tew cases reported ccneérning hyper tn:,r:oid

o
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vk this estimate.
i T‘xe midd.ue poi'xt of the x-ray data leads to an cstimate ©

‘,.', a liz’e""-e iicidence of abouk 15 cases of thyrold cancer per 10

———— it e e s — e [ ——

Deccmoer 3, 1955

Tag ..y;:c:?.wroid. cni...:lrc*x ( zzoup c) ara clearly non~represeatative,

b alxeady having known t‘nyroid. patihology. TFurtihcrmore, the dosages

+ are much highexr than ‘shoae relevant for St. George.

% would scem that the x-ray data, (group b) inadeouate as ther

. -

L a.c, represent our best guide at this stage. You axe, o course,
o t2)

‘.QnuilLas with fhe final estimate of the U.\('S.C.E.A.R.

. .

.. tae risk at between 0. 5 and 1.5 caacs/lo /Jee.r/ELd, wita the risi

ﬁ_.' operating over 15 to 20 years, for doses in the range of 100-3CO

Rads. The xede*a.l Rad {on Council has not secen it To argue

L e:qosed ccildren per rad to, the thyroid, for the 100-3CC r2d

‘ - @Xposuze range. Qur problem this ‘cime. is no‘c over extrapolating

;Lo low doses, bul rather extra oln.ting to hi ’:x doses.
o €s, ou ' &:

..131

wsy be 10 times as ef"ect ve as I in ca.c:.noce. i¢ power.

Considering the depcndence upon da.ta.- 11 the rat and the tecnuocus

zatuwre of thelr & o'umcnus ) We don'* be Leve that this suggestion

. +' offars a reliable besis for reducing our estizate .of thé likely
B ou»ccr:.e in Utah. : . e
. ’ ) A e . -
- e = ..133.
ozefore, goouming x-roys axd I to bo cqm.ll.x earein %Cuic
. e P L, o
absorted, we hava ', L R
S L
': . : BN + .

.,‘-.: We are mindful of ’ae Dolphiu and ..,each(3 ) su.g estion thet x-rays.

, placing

el :
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Ixpected incidence of thywroid

. : : = (Rislk) = (Dosc) = (Sio.Expoced)

ecancer at SV, George - '
; S - =E22 x 1200 = 2000 |
. o i : . 10°
. N . : , cancer
Walle we hovne this estimate 1s too high, &s realists, we will not

.

"ve swrprised 1P 1t is Just right or even 12 it is low by & factor

b,
O VW

. .t

"m 36 expected cases of thyrold -

»

uneauivocal s‘cudica to dewmonstrate theat canccr of the ..’nvroi.d is or i5-

not occurrinz and that it is or is not related to radioicdine
ingestion? ' )

-

How perfectly the prescat study is being carried out, or aow
accurately the ﬁndin@s will be reported by the curreat Investigators is
ea.ll,/ not the moawrclemnt issue.-- Leaat prof a.nle would be deoa..es

concesning what ult.;ma.te],f wil]. be mizor emdemio ilc issues.

. Tae poin we' are mal.in._, 1s that. O'DviOus are available to ascext .a.m

‘.:he *m».h unequivocal.u 'I.'wo sucn studf options are the fol..oﬁng

. Z'% (1) Determine the ;ncidcuce of thyroid ncdules iam the pereats

TonT e al.l caildren in St. GGO».Uu., jteh. Tais incidence should thea
. be co-'pu*eo. w1 th that in -.‘ae eail n' Since the fthyroid glani

of %he pavemn o should. have beea lo imes larger at tae exposure

e thaa that of ‘t“c 0-5 year old children,. ..ae dosagze to the

[ 4 LR Y .

t(
. * . zparesss! t'wrcids ou.'LcI ac:'c toen .../lo a.. 1:.::f-o. If the ¢caildren

.(e) I Cancer of the Tayzold 1 to ve emec‘bed i1l 1t beé Dossisle o conduct
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ghow a higher imcidence than their pareats pov, it will iadecd be
Tt A. P Th ) 'cc blama hercdity, geography, clirata, Lodine c.upplﬁ/ ) gte.
T IS tn e cnila::c'x gaow the éar.:c or o lower incidemce thoa tihc parents,
Ed .
: 1L =might ba a*e:ucd “hat ‘chc parents have had o longer zerdod ;r.n -
‘ wiaich %o develop noameo ;- Lazd »hau, at a comparable af;c, the :'..L.c-deucc
) ia y‘ze children will possibl:/ exceed that In the parenis. . ‘
'Therc‘\ore; & second s‘aud:r is also suggesied. . “ :
i : (2) Based upod the dosimetry estimated to be detailed 4a(3) 5 oy
| . ‘.. a'apca‘s “that »_‘_;' ..':" o O f' . : r ,
B A * Chtliren, 0-5 yesvs of age in 1953 a Salt Lake oLt o7y U “cah o
s LTv . . e
"".._ ;‘ - received of the order of 100 rads or less uha:; 1/10 the ”
3 '"‘ . X " + St. George dosage, . R ‘ e :".,‘
.;' s ' Children, 0-5 years of age Za 1953 in Albug,ue:.;q_ue, N. M.
“":- B - received half the Saly Laké City dosagc; - : : ';-‘:,. )
' - g child:{en; 0-5 years of age in 1953 ia Saf ford, Arizora or - *
) SR Los Angeles, California recelved less than l/lolthe Salt , - L
" | La.xe City dosage. = . o ) - . ‘
. s '.i"nerefoﬁe , the ingL denuce ra Lo for children ‘cé'.pare:;‘cs zow for © Q
we e S
] e "‘chése additvonal communities -s:xoald ‘be compared with the ratio for T
AR ‘. .:Ste George, Utah. o view of ihe yer_r.large reage of esiizated
: ..' "'l dosage thus encom 1:::. ed .a dose-ea.écu relationship operating onm .
. L tais & cidc..ce rat Lo wﬁ_..l probcfbl,j n0% be eq..z..vocul.; - ' .'":‘“.
o o .
o~ ' i .' ) . ‘. .
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. \2) fepoxt of the United Yztions Scientific Committee on the Effects of

4
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*
O course, dueh studices Will only ooy to thywoid nedulas.
?
. i
S < '
-Resolu’;§.on of the implicatica wilh respeet O cameer roquiias
. B . . \ -
bicpsy, tiwe, or both. . o
: ‘. . M ' . ’
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