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ISTDUTED RADUTIO)f DOSE TO m?ROID OF UTIVES 1'BOM RONGELAP · 

'lhis memorandum is in reply to your request for an estimate of 
additional do aea to the thyroid of the Rongel.ap nati na due to the 
!act that tellurilDl1 aa a precursor to iodine, ma:r be present in 
the gut after ingeation o! fallout material. The tellurium, 1n 
turn, might di•integrate into radioactive iodine while in the gut, 
with 9'1bsequent deP,O•i tion of the iodine in the thyroid. 

'Jhere are llOllle 17 radioactin isotopes o! tellurium but only 7 of 
these are produced in fission. or these, 6 are not of interest 
( 4 have too lhort a halt-lite, l leads to stable iodin&-127 and l 
lead• to iodine-129 1'i th a half-lit• or 2-4 x 10 7 ,...,.. ) • 1he 
remaining radioiaotope 1• tellur1wn-l32, with a halt-lite ot 77 houn 
lea41.ng to iodine-l)f wit.h a halt-lit• ot 2.4 houri. (Incidental.17 
there is no t.elliWI preour10r that is of interest here.) 

1fi thont ha'Ying the original data of I.ASL I have accepted their 
estima~ that there were ingested and/or inhaled the producta of 
5 x loU !iasions, assumed they •ere all ingested and then proceeded 
to calculate the dose to the thyroid from (a) rl3i (b) each short.­
~Ytd i2dine isotope of interest and (c) the added dose coming from 
T132_rlJ2. The calculations show that 'fl)2_rl32 will produce an 
added dosage o! about 26%. 

'!he beet e1tima ted percentage absorption and deposition ot iodine is 
yet to be determined. The best estimate I can turn up to date is 
still the 2~ quoted in Nm Handbook $2. HoYever, I will continue to 
search for addi tiona.l information. In the meantime the table below 
indicates the magnitude of doses to the thyroid 1! one assumes 20, 
5o, and 100% absorption and deposition. Incidentally, it may be 
noted that the caloula tions below based on 20% {the nwnber assumed 
by I.ASL) show estimated doses to the thyroid trom 1131 and trom 
shorter lived iodine isotopes to be in_good agreement with those 
estimated by LASL, i.e., 50 reps for rJ.Jl and 60 reps for short.-
lived iodine iaotopea. 1f dk---1<t /~ 
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DOSE ro mnoID (REPS) 

.la11Dw1 nc 100% .la,_, ng .SOS AsllWling 20% 
Retentim Ra ten ti on Retention 

1131 2SS 255 128 128 51 S1 
1132 ,.,. (~)Mt l.lt* (rf)H S* (10)** 

1133 370 no l.85 1B5 74 74 
1135 6o 60 )0 30 12 12 
rl32( Te132) 185* H10~ 6 fl~~~ 37* ~ Total -e91* (09 nJ9T { 

* Lf a•sume that one-half of the 1132 (half-life 2.4 boura) present in the gut is 
dc:;:x>si ted in the th,.roid. ** I! asS'lllle all of the rl.32 (bal.!-llfe 2.4 hour21) present in the gut i21 deposited 
in thyroid. 

lost probable e21timate or ratio of dose21 to thyroid is: 
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Calculations of Dose to ?bzroid 

.lssmmt inhalation and/or ingestion ot S x iolJ 
f1as1.011S 

At D .f. 1 there are o.m.T d/a/10 (')00 fissions 

or B.S x 107 d/m/5 x ioU fissions 

or )8 • .3 r intake of rlll 

or 1.4 x loll atoms intake of :r1Jl 

(.lvenge eDergr 0.22 Jiff) 

Dose (reps) = (1.35 x io12}*{0.22)(1.6 x io-6> -----------.-(20._..J..,.(9!-..J ... ) __.. __ .......... __________ : 255 --eps 

• Correction for biological. decay. 

1132 

lssmaes inhalation and/or ingestion or 5 x iol3 fissions 

.At D .J l• 1132 intake is ~.l x 1011 atoms 

"l'he average mean energy o! 113! is ~ut O.SS ll8T or 2.5 
times that of I 131. 

1hus, the energy equi n.lent to rl31 would be 

(1.1x1011)(2.)) • 2.75 x loll atoas of rl.31 

Howe-rer, due to the abort half-life ot 1132 (~"4 hrs) 
assume that the energy equivalent of 1.5 x l~l atoms 
ot 11)1 reaches the thyroid. 

1131 _, 
1.'bus, the ratio of doses f.02" = 9.0 

! J ' 
Off'IC£"" 1------,: .. - it1., '- -~·~~ -------------~----~--------- ---------------------------- ----- ------------------- --------- - -------

SURNAME .. -~- " ___ "_::_ _ ____ --------------- -------- --------- --~~: ~_::_:_:_!~------------------ -------------------------- -------- ---------------
'- --

DATE .. --------------- ---- _____________ ----- ------------------- --------- ------------------ --------~-- __ __ _ _ ___________________ ------------ ___ __I _______ -----------------
Fonn AEC•Sl8 9. I. eGYUNKt:NT n1NTllM OP'PICE l&-e2'181-2 



'-- - .. - ;' 
Dr. Bugher -4- ..,.. 13, 19$4 

5012C8i 

11.33 

Assuaes inhalation and/or ingestion of 5 x J.ol3 fialiona 

At D ,/. 1, IlJ3 intake is 1.24 x loll atoms 

9Jhe average llMf1 ene1'g7 of JlJ) i• about 0.)6 OJ' J.6) ti.Ma 
that of 11Jl. 

1131 ""'o 7 tbua, the ratio of doses jIJ:T • • 

IlJ5 

Assumes inhalation and/or ingestion or $ x i.o13 fissions 

.lt D .J. l, rlJS intake 1• 2 • .)6 x 1011 atou. 

'!he avera&e M&n enera- or r13$ 1• about 0.3 mv or 1.)6 
that or xl.31. 

1hus, the eDeJ'l7 fJClUi:nJ.ent to !1)1 W'Ould be 

(2.)6 x ioll)(l.J6) = ).2 x loll atoms or r131 
energy 

equiTalent. 

131 ,J 

'l'hua, ratio or doses ~ : 4.2 
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n hr. 7 1132 
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• 
J.ssae1 1nb.&lati~ and/or ingest.ion or 5. x loll fissions. 

1t D /.1, ~intake 100 r 
or LS x J.D12 at.au 

.lssuae1 the time spent in the gut is 77 bra. 

1hen, 7.) x i.o11 atolls ot Te132 1'111 h&Te diaiJlt.egraW 
into 7.3 x ioll atou or 1132. 

h aTerage mean eneru or r-32 i• about o.SS if.-r • 2.S. 
ti.lies that or riJl. 

Thu, ih• enera equiT&lent to 1131 would be 

(7.3 x io11)(2.S) : 1.8 x loll atolls ot 1Ul. 

Howtner, due to the llhort half-lite ot 1132 (2.li hrs), 
· USU19 th•! r1:: the enera equivalent o! l x ].()12 

atoms o! I l reach•• the thyroid. 

1131 ,...., 
Thus, the ratio or doses 1132~f91)2j = 1.4. 
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