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We wish t o  thank you for the cormnents end suggestions contained in your 

memrandum of@'ebruary 9, 1965, subject - suggested modificatiom of CEXT. 

"he di f f icu l ty  which you encountered is a very real  one & one which has 

s t i l l  not been compbteu overcome* 

w i t h i n  the BW nerrow e t r i p  throughout the experWnt i a  b e i q  considred 

fo r  future experiments. 

was chosen t o  facilitate average gram consumption m2a~mnents .  

I-- 

your suggestion t o  graze the cow( s) 

, . id 

The grazhg procedms used during the first  t e s t . ,  
# ,  

As  you s m o e d ,  no attempt w86 mde t o  simulate the pfiture contamination 

and subscqwlrt , rhgestion dose whicn might be e,.rpected to resu l t  from a 

reactor accident. It was our intent t o  design an c;rparirmnt which would 

enable u;; t o  evaluate the parametern of prim? importance in determining 

ingeetion thyroid dose. 

exorbitant eqeniii tures of effort and money and would invo1t.e tho  atnospheric 

release of minimum quantities of radioiodine. E-mluation of OUT e;rperim?ntul 

design was  the primary objective of o w  first test. 

This w ~ 9  t o  -be done under fiedld conditions without 

As a result of the first t e e t ,  it was concluded that the e,uperlmental design 

was reasonably good, though several inadequacies were noted, and that it 

was feasible t o  proceed w i t h  p l a m  t o  establish an irrigated pasture, 

typical of those used i n  t h i s  locali ty,  which could be used i n  ser ies  of 

CERT experimnts. Our interest  i n  establishing an Irrigated pasture s t e m d  
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f'rm the fact tha'c Created Wizeatgrass is not 8 typical pastun3 grass. 

P.lao, cows will only eat th is  pass in the spring, before it becones course 

,and tough. We becam more concerned about the use? of t i is  p a a c  when we 

obsemd 8 h a - l i f e  of iodine 131 on the grnas of about 3.5 days; much 

shorter thm the f ive day half-l ife! reported by most Qb&?m3rS+ 

Our Bxperimental Dairy Farm m6 colzstiructed during fiscal year 1964 and 

the first t e s t  on the irrigated pasture w w  conducted i n  September, 1964. 

The location of iodine generator l-fb was influenced by the terrain on the 

1963 t e s t .  

the 6econd teat. Again, only the downwind half of the pasture wa6 y d  fo& 

1 

The generators were wvod an additional 50 msters upww for . .i P 

grazing. 

was only twice that of the first s t r ip .  

influlence on the results, it was not considered drastic. Also, the Length 

fig a result, the initial concentration on the f i n d  grazrOg st?ip 

Though this had a slgnlficent 

of the grazing strips wa6 governed by that part of the pasture which exhibited 

relat ively uniform lateral distribution of &be radioiodine. 

The cangrutstion which wcia attached to your memorandum has been reviewed- 

We found it t o  be a very straightforward and reasonable treatment. 

it was qdte different f'rom the approach we used, the final result coqar f?s  

very w e l l  with ours. 

A l t h o u g h  '\ 

\ 
5 A cornparison of your Ingestion dose value of 3.34 x 10 

rads/curie-sec/m 3 with  the generally accepted iodine 131 inhalation dose 
3*3 

value of 329 rada/curie-sec/m3 y l e l d o  ar. ingestion to bbala'cion dose ratio 

. I of about LOO0 for a child. Our value f o r  this ,  based on the 3.5 day 

' effective half-life, was 850. 
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I am attaching a description of our mthod of treatment and would 

appreciate your review and c m n t s .  

of our CElT Progrese R p r t  which is t o  be published w i t h i n  the nex- 

f e w  weekn. 

investigating the  behavior of m<hyl iodide ancL the effect of atmsplieric 

rUoo, I wili 'be sending you a co2y 
b 

Our program for the next fiscal par is directed toward 

Stabi l i ty  on deposition velocity- 

Enclosure : 

i 



In using the lagestioa to bhalatian dose ratio, it should be remnikred 

that children generally constitute the cr i t ica l  segment of the exposed 

population because For a given intake, the 

dose to the thyroid of a one year old child (thyroid weight of two-grams) 

is about ten times that or' an adult. 

ratio of a chi ld's  ingestion dose to an adulfs 

about 1,250. 

dose is that no standard breathing rate for a child has been established. 

of their smalkr thyroid. 
b 

Therefore, it appears that a reasonable 

inhalation dose would be 

The reason for comparing thie with the adult inhalation 

It I s  normally assumed. however, tha t  a child's lower air intake 

the larger dose one would expect because of the smaller thyroid. 

Off-6et8 . 
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Ingeetion to fnhalation Dose Ratios 

The u6e of an ingestion t o  inhalation dose ra t io  in the evaluation of 

potential o r  planned atmospheric releases of radioiodine i s  a practice 

which is  gaining in acceptance. 

for  a separate ingestion dose calculation in the preparation of Reactor 

Safety Analysis Reports. 

4 

The use of thls rat io  eUmimtes the need 

The treatment of this subject i n  tlie m T - I  

report considered only the m i l k  ingested during the first 14 days of the 

test and mnde no correction f o r  the short effective half-life of iodine 

on the grass. It was generally agreed that this treatment resulted i n  8 

value which would be too l o w  under normal. conditions w i t h  an effective > -  

iodine half-life of five days on the grass. Since the CERT-I reporthas  

published, a more r ea l i s t i c  evaluation of this ra t io  has been conpleted. 

. 

.;; 
f 

Basically, t h i s  was done i n  the following manner. The daily concentratiomi 

of radiolodines observed i n  the m i l k  were multiplied by a fac tor  which 

corrected f o r  the non-uniformity of the pasture contsmination level i n  the 

downwind direction. 

the pasture contamination l eve l  t o  the contanhation level of the f i r e t  

grazing st r ip .  

These correction factors were obtained by normalizing 

Semi-log plots of t h e  corrected and obmrved concentrations 

are preeented -Figure 1. The effective half-l ife of the 

on the corrective c u r v ~  is approximately three daye. T h l e  
- 

stantlatlve evidence fo r  the 3.5 day half- l i fe  observed on 

iodine-la milk 

provides sub- 

grass slnce tney 

should be about equal. The correcti-re curve was then extrapolated back one 

day t o  account-for the one day  t o  account f o r  the one day &lay in getting 
.. 
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the cow8 on the contaminated pasture. It was then calculated thst a person 

drinking on eliter of milk per day f'roxn a sin@ contmixmtlng eveat such 

as this would Ingest a t o t a l  of about 0.6 pC1 of i o d h  131. Based upon 

an uptake Fraction of 0.19, this would resul t  in 625 mad for  an adult with 
4 

a 2Og thyroid. The Inhalation dose calculated for an adult who might have 

been located near the mid-point of arc  D was 7.3 mad. The ingestion t o  

inhalation do6e ra t lo  for this contamlnatlng event would be about 85. Still., 

this was not considered a reasonable r e t i o  due to the fact thst a majority 

of the Investigators have reported values for  the effective half-life on ,&' 

. ?  

grass about five days. 

To arrive at a more reasonable value for this ratio,  a five day halfr 

l ife on grass was asslprued. It was further assumad that  the differen@ i n , '  

half-life WOW have a mlnor effect on the peak iodine concentration in the 

milk. A plot  of t h i s  postulated situation is  d s o  presented in  Figure i. 

This treatment yielded the following results: 

Total iodine ingested 0.85 pci 
b g @ S t i 0 1 1  a06e 8go l?xmd 

The CElU I1 data were treated in similar manner and are pre6errted in 

Ingestion t o  Inhalation dose r a t io  120 
f 

1, 

'i j 

Figure 2. 

cormcted daily milk  concentrations f i t ted a 5 1/4 day effective half-l ife 

The major difference between these two t reatmnts  was that the 

< 1 
reasonably w e l l ,  so that It wa8 necessary t o  postulate a more reasonable 

situation. "his treatment yielded the following reeu l t s ,  again based upon 

the a s e q t i o n  previously deacribed. 

T o t a l  iodine ingested 0.635 pCi 
Ingestion dose 660 mad 

- Ingestion to  Inhalation &ose r a t i o  130 


