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Dr, John C. Bucher, ¥.D., Director sonsi o . Moy 13, 1954
‘Division of Biology &nd Mcdicine R
Cordon Y, Duaning, Health Pﬁysiciat ’

Biophysics Branch, Division of Biology and l'edicine -

ESTIVATED RATIATION LO3Z TO THYROID OF NATIVES FROM RONGELAP

This rerorandum 48 in reply to your reguest for an estinate of
additional doses to the thyroid of the Ronzelap natives due to the
fact that tellurium, as a rrecurcor 1o 1odine, ray be present in
the gut after irzestion of fallout material. The tellurium, in

tura, might disintegrate into radioactive iodine vhile in the gut,
with subfc\‘ue"lt deposition of the 1odine in the thyroid.

There are some 17 radioactive isotopces of telluriva but only T o.f
theso are produced in fission. Of t‘mcee 6 are not of interest

(L have too giort a hzlf-life, 1 leads ‘ta st2ble 1odine-127 and 1-
loads to fodine-129 with a half-life of 2-L x 107 years)., The .
recaining radiolsotope is tellurius-132, with a half-life of 77 hours
lcading to 1odine-132 with a half-1ife of 2.4 hours. (Incicentally
there 13 no t21liva precvrsor that is of interest here,)

nimout having the origiral data of 1ASL I have accepted thelir
cotirate that there were incested and/or inhaled the procucts of

5 x 10t """:1015, a2ssumad they were all ingcstzd, and then procceded
10 calerlate the cose to tie thyroid froa (a) n3 (b) each short-
1ived iodi e 1sotope of intcrest and (c¢) the added dose coming fro:a
713227132 " "o calculatisns shom that T132_1132 v111 produce an
added dosare of about 2£%, ‘BEST AVA"..ABLE copv

The test estirated percentage absorption 2nd deposition of iodine is
yet to be detcrzined, The test estirate I can turn up to date is
st111 the 20% quoted in .53 Handbook 52. Howcver, I w111 continue to
search for 2dditionzl inforration, In the reaniime the table below
indicates the rapnitude of cdoses to the thyroid if one assumes 20, -
59, a2nd 100% absorption and dcposition. Incice‘)tally, it may be
roted t"at toe calerlatisns below based on 20% (the_nu-ber assuned
by 14SL) show estirzted doses to the thyroid from 1331 2and fron
shiorler 1ived icdine isotopes to be in food agreexent with those
cstirated by LASL, i.e., 50 reps for I 3 and 80 reps for short-

lived iodine isotopes. ’ . 5 S
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Ir. John C. Cugher -2- | ray 13, 195k

TOSE 70 THYROID (REPS) |
Assuning 1003 ' Assuming 503 Assuning 20%

Petention : Retention . fietenilion

_1131 _ 255 5 255 128 128 . sl Sl
12 o 21% (SL)= CoalE (27)** : s*  (10)*%

1333 370 370 185 188 a7
1135 . €0 60 30 30 - - 12 12
1132('1'9132) 185% sz)a:—: 93# %185)** _37% (7h)z+
Total  By7® (117 )%# [56% STE)RE I59%F  (Ze1pw

# If ascure that onc-half of the 1132 (n2lf-life 2.k hours) present in the gut is

deposited in the thyrold. _
s% If assure all of the I132 (half-life 2.k hours) present in the gut is deposited

in thyroid.

Yost probable estirate of ratio of doses‘to thyroid is:

132,133,235 I132(.,-;,132}25/
131 , = o

BEST AVNLABLE Copy
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Tr., Cusher -3- lay 13, 1554

Calcm.latio"xs of Dose to yroid

11

Assuzes inhalation and/or inc,cstion of 5 x 1013
' fissions

At D £ 1 there are 0.017 ¢/r/10.700 fissions
or 8.5 x 107 d/r/5 x 1613 fissions
or 38. 3}_c inte%e of 1131 - .

“or 1.h x 1012 atons intake of 1131 ’

(Aver ge energy 0.22 X.ev)

o (rezs) = (1.35 x 10‘2)_(0 Jl 6 x 10‘5)

&

(20)(93) = 255 “eps

# Correction for ticlozical cecay.

BEST AVAILABLE COPY 132

Thus, tle ratio of doces
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CATED |..

Assuzes inmhalation and/or ingestion of 5 x 1013 fissions '

At DA, 1332 mteue 1.1 x 1011 atons f L

The average mean energy of 1132 is about 0.55 mev or 2.5

tires that of I131,

Thus, the energy cquivaleat to 1131 would bc

(1.1 x 1011)(2.5) = 2.75 x 1011 atozs of 1131

Homever, due to the short half-1ife of 1132 (2 hrs)

assure that the energzy equivalent of 1.5 x 1 ato:ns
of 1131 reac‘xes the thyrold.

1'132'= 900 B

#
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’ Dr. Zuchcr - k- Yay 13, 195)

1133 .
Abssumeg 1inhalatfon and/or ingestion of 5§ x 1013 fisstons
At D £ 1, 1333 intake 1s 1.2l x 1012 atons

The average rean energy of 1133 is cbout 0.36 or 163 tires
that of 1131 ,

1
‘I‘hus, the ratio of doses 1 3

s = o7

1135
Assur.é: inhalation zndfor ingcction of 5 x 1613 fissions
At D £ 1, 1335 tntze 1s 2.36 x 10T atoms,

The averace rean energy of 1135 1s ztout 0.3 mev or 1.36
that of 1131

Thus, the ehergjr equivalent' to 1131 would be

(2.36 x 1011)(1.35) = 3.2 x 101 ators of ToF erergy

~equivalent,
Thus, rat:Lo of doses -139 .2

BEST AVAILABLE COPY
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Tr. Buzher -5 - © Yay 13, 195L
2132 _q7hr.y {132 _ 2. hrs. o 3132 (giabie
g7 T e : (stable)

'Assure: inhalation and/or invcst_o*u of S b'd 1013 fissions.
: At D )‘ 1, Tel32 intake 100 ):c ' PR
or 1.5 x 10*2 ators
Assumes lhe tire spent in the gut is 77 hrs.

Then, 7.3 x 101} ators of Te}32 will have disintegrated
into 7.3 xlolato—s of 1132,

Tae 'aw;erage rean .enerﬁ( of Il 32 55 about 0.55 Yov or 2.5
tires that of I 1, ' B

131

Thus, the energy equivalent to I~ would be

(7.3 x 1011)(2.5) = 1.8 x 1012 atous of 1131

"owever, Cue to the stort half-life of 1332 (2.k hrs),
assure that_only the energy equivalent of 1 x 1012
atoz=s of I131 reaches tae thyroid,

- AR o
Thus, the ratio of doses :{ 'I;e ':./ h

BEST AVAlLABLE COPY
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