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4 i 'Ihis memorandum is in reply to your request for an estimate. ot; · .. 
O,c: - additional doses to the, thyroid of the Rongelap natives due to the_ · 
JI .fact that tellurium, as a precursor to iodine, MY be present 1n _ · 

JflJ the gut after ineestion of fallout material. 'Pie' tellurium, in . --
(1\ f _ turn, might_ disintegrate into radioactive iodine Ylhile in _th_e gutJ 
,4~ !-~~ sub_s_eq~ent_ ~eposition or the iodine in the thyroid ..... :", . ·: .. 

01~ ~ , .friere aro_: ~;me. i7 ;adioactive isotopes of tell~rium b~t .0111/ .7 of -

~
- ~-; 'L"1es~ are pr-.:>duced_in fission. Of t~ese, 6 are not of ink-rest. __ · · ·. 

b- :nkl . (4 have t.oo .. s.'"iort a ha?-f-llfe1 1 leads to stable iodine-127 and _1',_ ~- _: · . -; · 
Plvf Gil loads to iodinc-129_ with a half-life of 2-4 x io7 yea.rs). ~a -~-. _> ·_. -~ ·, 

· ~ • . I f 1 

renaining radloisotOpa fs tcllurlun-1.321 "wi~ ~ _haµ"-llfe ~of .11. }'lo~--'··:: 
~ rl~ ~ • leading to iodinc-132 wHh a half-life of 2.4 hours. (Incidental1! -:~ --- · -

::'.I ~~ <t~ ~ there is no tcllium precursor faat is of_ intcr~s~. ~-ez:f. -~ . . · ._ _ .· .. ·-. 

· ·{ ~~~~i1itho~t h_.avini the original data of USL I hav~ ~~~~~~4 ~e~r:~:.~-~~-,f.~,;_,·<":;.~· 
~ - .,.~ . .,:, P. estiraat~ that there ,,;ere inceste~ and/or in.1-ial_ed the pr_oduc_!-s _0~'- -:· _ _'- ~--: ·. 
"'~, ( ' -~ 5 _ ~ 1013 fissions1 l\SSU41ed they were all ingestedi and _then~·pro~eede.~ : 
<;., ~- ---~--_to calculato fue do~:rn to the thyroid fror:i. (a) r13 (b) each shor~· _ _. 

lived iodine isotope of interest and (c) -the added c!ose coming froni ;_-.•' ::·=--· 

. -­
... 
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_ T13_2-xl32. 'The calculations show t-'.lat Tl.32-r132 rdll produce an'.:.::;:--~,;, -,. 
added ~dosage of about_ 2($ • .. ~ _;~ :-:;:, . - : ___ -. --· .. ' ·:·~.:.-:.~:::~·-. c" :-:: ~>~~:~~-{'.:>,;.:.' 
. · __ .. _ - ·. - . ~ . -- ... -·-· . . :- ·_ ,· -_-- .·:·.- .. : ~--.;~:·.,;:~;.~-....... :l·;-_·_. 
'Iha best estir:ated percent.age absorption and deposition· or iodine Is·«-.~-~-~~;·, 
yet to be deternined. 'Ibe best cstir.:ate I can turn up· to -date is . _- -(. >-:_ -_-

- still t.lie 20% quoted in !:BS Handbook 52. Ho~·•cver, I will con t.irnie _ to '; \_:. · 
search for addi tiona.1 infon:ation. In t.l-ie r::eantii;.a the table bcloor·. "~ :--!_;·-: 
indicates the r..aeni tuda or doses to the t.'lyroid if one assu::.cs ·20; "· :~-~·:_.-. :· 
501 and 100.% absorption and deposition. Incicentally1 it may be_ :.- ~:, ~ 
noted th.at the_ calcu.lntions bolo?r based on 20~ {the nm:!ber asSlW.ed _ 
by L.\SL) show cstfr.a ted coses to foe t.i,yr•)id fr.)m rl31_ and .from ~ -
a'-lorl€r lived iodine isotopes to be in eood acrce:-:ent •1-i: th' thos~ .. · :~ . 
cstir..a ted by Li\SL, i.e., SO reps !'or I 1J1 a:-id 80 reps_, !or .. ,s..'1or~. -.~: :.,:" -_ .• -~ 
lived iodine isotopes.'-.·- _,- ,_··-I"~:'_-· - c __ ·--·~·:"."-·i ';': 

.. -. -· .• ••. ,·. ~-<' • ~- •• ;:, • ' 

-- --: - - . - ... ' . -, 

. BEST COPY AVAllA~Ll: 
.:- .: 

: . .. -~-

• .:. •• .J :_ • • 
. -

. ..·. -
. ,- - -~~-....____._,; .· ...: . .:· _ _....;.. 

.. ;.· ... - . 
• •. .a~ - -~·--. -~--

US DOE A~~HIVE3 



~· .... ·~ --. 

-:•. 

0 
Dr. Joh-'1. c. Bughcr - 2 

. -

. 1132,133,13) .t 1132(.;~132l 
_ . rlJl 

. . 

.'•. - *· .. - .... -
.;_ . ;~---~:--... # 

., 

- '-

-, . 

·~2.5 

Uay_ ~3.1 1954 .' 

, _­
:."': - -~ -

; 

,._ ,. 
- ' l . l: 
:;.. . 

• -::., - i.. 
· . 

·• 

. -. 

OFFICE,. L ... ~. -:-------------- --------------- ----- ----- - ------ ----------------- -- --- ------------- -- --- - --------- -- -- -~:--: ____________ :. ____ -_~;:.. _____ ·: __ - -----:~--- .. 
'. ------ -----------::--:------- ---..-·: __ ~_: ___________ . ··, 

·. --;; ~- . ·, . ·- - .. ·-~ ; 

---------- ------------ ------------------- ------------------DATE,. -:::·, 

SURNAME,. ---------------- ---- ----------------------- -
·,. 

Form .AEC-318 

... _,_ - -- - - :-....-

tJS DOE ARCH l VES 



- I 
! 

.. 

,, .. , 
r· 

0 
rr. Dueher -3-

·.,.-

,· .. 

Calculations o! Dose to T"~yroid. :· . .-_ 
_ .. -·-

;.o·, -· ·.; ... 

1131 
~ .... -···!· 

~- . .. .. , .. 

k~alatlori -~nd/or 
fissions 

. ... . or r! ·-x· io13 in;:csi..::.o!'l ~ 
. :,.\. : 

-;-, .. 
,~· 

.At D / 1 t."1ere are 0.017 c/c./10 '.:''.) fissions 

or 8.S.x 107 d/rJ/5 x iolJ fis~~ons . :.~.:-··. 
. -· ~ -

'-

or 3~~.3 lc in~-{e o_r 1131 

or 1.4 x lol~ atoms inta'.:c of i 131 

(A~erage en~rgjr 0.22 !."s>-.,-) 

rose (reps) = 
~ 

.. - · .i_/·· .-- * Correction for biological clecay. 
• -- ~..c ··•• -;. 

··:.; --~-;_: .'!--., _ ....... 

~ -~u..=--

• t. • 

- . •;-

- _.·.: - ~- . 

------~-----

- . :. ~.. . ... · 
1132 i 

-
.Assur::.e: ~nhalation and/or in::esti::i:n fissions 

· At_~·n / l~ .1132 ·iil·~~e is 1.1 :: io11 

'The averase r:ean energy of Il.? 2 is .r..'.)Jut 0:55 r:ev or 2.5 
ti:: es t-.":ta t · of I 131. ~ ~: .~ . 

. ~-

'lh us, t:1e energy cquivale:it tJ ::;:131 -r::YJ.ld,be 

(1.1 x 1011)(2.5) = 2. 75 ;.: ~-c~1 [, to:-::s of rl31 

Ilol1ever, due to t.""le short hc:lf-lifc of 11~~ (2.4 hrs) 
assune that the energy equi ,-2.lc:it of 1 • .) x loll a to::s 
of rlJl reaches the t.1.yroid. 

1131 _...J 
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; ' it"r//- 1, rl3~~inta~e-Cf·s 2.36 x 1011 ator.!s~·.:~:,:, i '.- ,. 

_· ... 

. I. 

~1e average ~can onergy of 
that of 1131. 

'lhus, 

-t=-:n ·l~e ·. 
'l T ~ 4 .... ~ 

r135 is about 0.3 .r::ev· or i~36 
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