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SVMMARY 

The CERT p r o J e c t  cons i t i t s  of a series of planned r e l e a s e e  of radioiodine 

over  d i f f e r e n t  v e g e t a t i o n  and du r ing  v a r i o u s  me teo ro log ica l  cond i t ions ,  w i t h  

t he  prime o b j e c t i v e  be ing  t o  measure t h e  amounts of r a d i o i o d i n e  through the 

air-veRetRtion-cow-milk-human cha in .  This paper d e a l s  w i th  t h e  f i r a t ,  o r  

p re l imina ry ,  exper iment  i n  t h e  CERT series at t h e  Na t iona l  Reactor  %s t ing  

S t a t i o n  (NR@ i n  s o u t h e a s t  Idaho.  The pre l imina ry  experiment  cons i s t ed  

bRsicRlly of r e l e a e i n g  r ad io iod ine  ( iod ine -131)  gas over a riatural Created 

Whentgrnse pas tu re  and us ing  t h e  contaminated graee f o r  milk cow graz ing ,  

The r e e u l t n n t  r n d i o a c t i v e  milk w a s  fed t o  seven human v o l u n t e e r e .  I t  was 

d e s i r e d  from t h i s  exper iment  t o  e s t a b l i s h  under known n a t u r a l  r e l e a s e  

cond i t ions  t h r e e  bRsic  r e l a t i o n e h i p s :  

(1) The amounts of r ad io iod ine  i n  t h e  air t o  those  on t h e  s o i l  and 

vege t R t  ion,  

"he amounts of r ad io idd ine  on t h e  vegetation t o  thone in t h e  milk, (2) 

and 

The q u a n t i t i c s  i n  t h e  milk t o  those  i n  the  human thy ro id  a f t e r  ( 3 )  

d r i n k i n g  t h e  milk. 

* The complete d e t a i l s  of t h i s  CERT t=xperiment w i l l  be publ i shed  i n  the  
nea r  f u t u r e  as I D 0  r e p o r t  number 120311. 
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~0 11 .5  a c r e  past.tire areas with un i n i t i a l  grttss d e n c i t y  of 150 g/m 

4r.,i an average h e i e h t  c;f 13 cm were e s t ab l i shed ,  one f o r  r:ontmFnation ( h o t )  

one f o r  c o n t r o l  and background ( c o l d ) ,  (F igure  1). Five iod ine  131 

unerators which used t h e  p rocess  of "swaging" t h e  iod ine  1-31. gas  with 

... trogen cas were o r i e n t e d  a long  a 150 m l i n e  normal t o  t h e  expected pre-  

, k i l i n g  wind, t o  s i m u l a t e  a s h o r t  l i n e  source.  The source l i n e  was 50 m 

-pWind from the  "hot"  p a s t u r e .  A dense sampling g r i d  based on p r e - t e s t  

2teorological s t u d i e s ,  was e s t a b l i s h e d  t o  300 m downwind 

jackground a c t i v i t i e s  on so11 and v e g e t a t i o n ,  as w e l l  as g r a s s  consumption 

(F igure  2) .  

growth rates, were measured before and after t h e  r e l e a s e .  Milk product ion 

L ~ J  a c t i v i t y  l e v e l s  were measured. The six cow8 used d u r i n g  the  t e o t  were 

1200-1600 pound f r e s h  pure-bred H o l s t e i n s ,  ob ta ined  from Montana S t a t e  

:allege. Arrangements were m a d e  t o  maintain t h e  cows on t h e i r  normal f eed  

rupplements and t h e  cows were acc l ima ted  t o  t h e  n a t u r a l  g r a s s  and new 

smroundings f o r  two weeks p r i o r  t o  p l a c i n g  them on t h e  contaminated p a s t u r e .  

%e cows were milked a t  6 A . M .  and 6 PoM, d a i l y .  Milk from t h e  evening and 

* tsrnlng milking of one cow was combined, p a s t e u r i z e d ,  counted,  and consumed 

by seven v o l u n t e e r s  over  a 39-day period. 

rasured with a NaI c r y s t a l ,  256 channel  a n a l y z e r ,  i n  a low background whole- 

bdy counting v a u l t .  

Human t h y r o i d  a c t i v i t i e s  were 

A t o t a l  of 970 m i l l i c u r i e s  of Iodine-13l  g a s  was r e l e a s e d  a t  1500 MST on 

MY 27, 1963 near  groud. l eve l  over a 30-minute perid under mcdera t e ly  un- 

itable me teo ro log ica l  cot ldi t fons and an average wind speed of 0 .6  mpe, 

13% of the  t o t a l  r e l e a s e d  1Adine was de-Dosited on thp  g r i d ,  with l . s$  b e i n g  

nctually on t h e  g r a s s  (F igure  3 ) .  "he Cres t ed  Wheatgrass covered a b o u t  15s 

of the t o t a l  p l o t ,  t h e  Femaining s u r f a c e  be ing  s o i l  cover .  Bepcsi%ion 

ve loc i t ies  ranged from 0.h zc G . 8  cm/sec, with e n  average of 0.6 cm/sec. 

sctivity on t h e  csrbon f p i l - c x  p l a t e s  was Ecund t o  be r e p r e s e n t a t i v e  of the 

A b o u t  

The 

. grass measurements 
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grazing s t r i p s  p rogres s ing  from 300 rn downwind toward t h e  source ,  enabled the  

quantit ive measurement of grass consimption and a c t i v i t y ,  The e f f e c t l v e  h a l f -  

life on g r a s s  was found t o  be 3.5 days. The compar imn between Rrass a c t i v i t y  

and milk a c t i v i t y  i s  shown in Figure &.  The e f f e c t i v e  cow consumption 

(Figure 4) r e p r e s e n t s  the  Accumulation of a c t i v i t y  w i t h i n  t h e  cow from t h e  

current and previous d a y s '  g r a z i n c  based on a one day " h a l f - l i f e "  r e t e n t i o n  

L ,  q"i - + 3'~'. m e  average t h y r o i d  uptake of i n g e s t e d  i o d i n e - l 3 l  i n  milk was 1&. 

Amcdel t o  p r e d i c t  t h y r o i d  a c t i v i t y  levels was developed and shown t o  be q u i t e  

accurate. The model is: 
1 

A - A c t i v i t y  i n  t h y r c i d  a t  end of n ' t h  t i m e  

f -Uptake f a c t o r  (0.19) 

C - A c t l y i t y  inges t ed  a t  beginnlng of i ' t h  t ime I n t e r v a l  

n 

i 

E-Ef fec t ive  decay constant,  ( t h y r o i d )  

T - T o t a l  t lme e l a p s e d  

T i - l q i m e  from 0 t o  end of (i-1) '+A i n t e r v a l  

n 

myroid doeee t o  t h e  v o l u n t e e r s  averaged O.33'Had. 

and thyroid a c t i v L t l e s  i s  shown i n  Figure 5 .  

A coroparf8on of t h e  milk  

The p re l imina ry  experiment & w e d  t h a t  t h e  b a s i c  expe r imen ta l  proceduree 

Yere adequate.  F u r t h e r  tes ts  in t h e  se r iee  % r i l l  emplsy the same g e n e r a l  

procedures i n  i n v e s t i g a t i n g  t h e  behavfor  of rt-idioiodines under v a r i o u s  

reteorological wLd phys ica l  c o ~ d i l ~ o n s .  
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CONCLUDING STATENENT BY PL<, liAWLEYn I - s l iou ld  have riinde i t  
c l e a r  ca r l i e r  t h a t  the prinic o b j e c t i v e  of t h e  preli i i i inary cxperiiaent was 
t o  c s t o b l i s l i  techciqucs t l i a t  wc can use  when we e e t  i n t o  tlie a c t u a l  i r r i -  
g a t e d  p a s t u r e  systerii. 

The cows were fo rced  t o  g r a z c  ~ I I  prcmeasured s t r i p s  so tha t  we 
cou ld  g e t  a r easonab le  iiieasurenicnt of tlie a c t u a l  amounts of Braes the COW 

were e a t i n g .  They were k e p t  on tlie whole p a s t u r e  long enough t o  g e t  an 
i d e a  a s  t o  how niuch Grass would llcjld these cows f o r  a one-day period, Th i s  
w a s  a d j u s t e d  as  the g r a s s  grew. T h i s  is t h e  real  t r o u b l e  w i t h  t h i s  grass1 
a t  v a r i o u s  tinies of t h e  yea r  i t  grows j u s t  l i k e  f u r y ,  and i t  was necessary 
t o  keep measuring and keep  nd jus t ing .  We hope w i t h  t he  f i r s t  t es t  on our 
i r r i g a t e d  systerii, where wc can a c t u a l l y  c o n t r o l  t h e  Eraas  nieaeuremente much 
b e t t e r ,  w e  w i l l  b e  a b l e  t o  throw o u t  t l i i 6  one v a r i a b l e .  In  t k i e  thing here l  
w e  t r e a t e d  a l l  s i x  of o u r  cows. 

He had s i x  I 2 0 0  t o  1600 pound pure-bred I l o i s t e i n s ,  a l l  of which 
were f r e s h ,  which were borrowed froni Plontana S t a t e  Col lege.  So we tocik 
t h e s e  s i x  cows, and becausc t h e r e  w a s  never  a f a c t o r  G E  2 discrepancy be- 
tween the  cows, we f e l t  wc could t r e a t  them as one animal ,  a s  f a r  a s  t h e  
d a t a  goes.  The cows werc riiilked a t  6100 A.M. and 6100 P.hl. 

Sess ion  Clioiniian: Thank you, gentlemen, f o r  a most i n t e re s t inc  
prcserita t i o n .  

The next  paper is a s u b s t i t u t i o n  which I don ' t  t h i n k  you w i i l  be 
a b l e  t o  f i n d  on your pmgratil. Nr. W. J. Megaw, of t h e  United Kingdom 
Atomic Energy Autliority a t  I l n r w e l l ,  and the t o p i c  of t h i s  paper  is ent i t led, .  . 
"The Eff iciericy of I-lcml)rane F i l t e r s . "  
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