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37371 T™is memo'randum‘ is in reply to your request for an cstimate‘of :
additional doses to the thyroid of the Fongelap natives due to the
fact that tellurium, as a precursor to lodine, may be present in
the gut after ingestion of fallout material, The tellurium, in LT
ﬁ} turn, might disintegrate into radioactive iodine vhile in the gut, IR
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Hdth subsequent deposition of the iodine in the thyroid. ,;-,‘_,
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'ihere aro ‘some 17 radloactlve isotopes ‘of tellurium but only 7 of
‘theso are produced in fission, Of these, 6 are not of interest.

% (4 have too short a half-life, 1 leads to stable iodine-127 and 1
‘leads to fodine-129 with a half-life of 2-l x 107 years). The - -
remaining radioisotope is telluriun-132, with a half-life “of 77 hoLrB
leading to iodine-132 with a half-life of 2. hours, (Incidentally

, there is no tellium precursor that is of interest here,) T
'Tithout having the original data of LASL I have accepted their.,._‘
estimat that there wore ingested and/or inhaled the products of. -
5 x 1013 fissions, assumed they were all ingested, and then’ proceeded
to calculate the dose to the thyroid from (a) :[13i (b) each short-

' 1*ved iodine isotope of interest and (c)_ 1ihe added dose coming fro
,T13 -1132, the calculations show that 132 1132 will produce an;
added dosage of about 26%. eTE TR e '_-,;_..,,.,:.-. toEE
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yet to be determined, The best estirate I can turn up to date is -
still the 20% quoted in KBS Handbook 52, FKowever, I will contimie to
search for additional inforrmation, In the reantine the teble below
indicates the magnitude of doses to the thyroid if one assunes 20, =0
50, and 1003 absorption and deposition. TIncidentally, it nay be BRI L
noted that the calculations below tased on 20% (the nuzber assumed - . .
by LASL) show estirated doses to the thyroid from 113} ang Sfrom =~
- shorter lived iodine isotopcs to be in good agree-ent with those -
;- cstirated by LASL, i.e., 50 reps for I a'ld 80 reps for short< -
K;j - lived lodine isotopes. R ' T B e
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b . The beSt estirated percentage abSDTPtiOH and degosit* on of iodine isf
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% If assuze that orc—half of the I132 (half—life 2.h hours) present in the gut 13

deposited in the thyroid '
% prassnne all of the 1132 (palf—life 2 h hours) prescnt in the gut is depositnd
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e Calculations of Dosc to Tyroid .

o oL ";'_ :':;j, IBl “,“:
: ERETREAS L. g 13
! RS Assume: inhalation and/or incestion of 5 x 10
- : ‘_ S fissions - x{ff
/ 'At' D £ 1 there are 0,017 ¢/=/10 0 fissions
*, or 8. 5 x ].O7 d/rq/s x 1612 fiszions
T _' or 38. 3}’0 1nta.<e of 1131 _ ;‘ -
CEe vorlhxlolz atoms intate of 159%
: _ . (Average_ energj 0.22 Y'zv)
f S 12200, 93126 5 10-0)
Tose (reps) = __(_1_,_3_5_35_}_0 )7(0.223(2.6 = 107°) -
(reps) (20)(93])
s Tow Correction for ‘biological decay. L
IS - LTl 1132
el C ) VAsmo: 1nha1at*on and/or inzestion of 5 2 x 10 13 flSolOD.S_AV 3
R ""At n £, 1132 mtafe 13 1.1 x 10°% atoms'}?.,{é
R "‘1e average rean energy of 1% i :.):mt 0 55 rev or 2.5
o tizes that of 1131
- - . A'Ihus, the encrgy equivalent {»o 77

(1.1 x 1011)(2.5) = 2.75 = 16" ctomg of 1131

» : —'Hovcver, éue to the short hzif-life of 1132 (2 h hrs)
~ - - assupe_that the energy equivalent of 1.5 x 1011 atozs
: : : of 1131 reaches the thyroid.

Thusg, the ratio of coses
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Lintaké 1s 1. 2h x 1012 atoms
i‘éy of ;[133 1stabout 0.36 or l63 tlnes K
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’(hat of 1131 '
5_-“'0 7"

At n / 1, 1135 .’mtaka 13 2.36 x 1011

e average réan oncrgy of 1135 is about O 3 rev or 1 36 :

. Sl o that of 1131 _ )
; w —\j,‘r-'«a R ' ) 1 1 :
W "?ms, the energy equivalent to I 3 Wcmld be DA
- R (2 36 x 1011)(1 36) = 3. 2 x 1011 atous of 4
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7;'3 x 1 aT;oDS of 'I'e132 will have disintegrated
x 011 atoms of ]Z1
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| the short half-1ife of 1132 (2 h hra)y
"'energy equlvalent of 1x 3.012
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