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Ser ious  concern has bees  expressed. o'ier t he  behavior  of  
methyl icdide and t h e  effect ,  c f  i';s beha-d-ior on poss ib l e  
envirormer.ta1 hazards  f x m  a reless? 82f rad io iodine  t o  t h e  
atmosphere. I n  an  a t t e q t  t o  de:?r-nine t h e  f a t e  of r ad io -  
iod ine  i n  t'ne environment, a s e r i e s  o f  planned r e l e a s e s  i s  
i n  progress  a t  t h e  Natiorial Reactcr Tes t lng  S t a t i o n ,  known 
as the  Con t ro l l ed  Znvironnental  RzLieiodir-e Tests. 

On t h e  b a s i s  of 1, f l e l d  r e l e e s e s  .and more than  40 l abora -  
t o r y  experiments w e  have found the re  is no s l g n i f i c a n t  d i f f e r -  
ence i n  t h e  metabolism of n e t h y l  ?-sdide ( C H 3 I )  o r  e iemer- ta l  
iod ine  (I2) i n  cows o r  ~ I I  hmans.  
imporzance i n  a s ses s ing  %he conseGuer-ces of a r e l e a s e  i s  
the  d i f f e rence  ir. the  d e p o s i t i o n  v e l c z i t y  of t h e  tvo forms. 
The d e p o s i t i o n  v e l o c i t y  of CH3i i s  zbout 0.05% t h a t  of 12. 

TY-5 only r ea l  f a c t o r  of 

Evalua t ions  of t e s t  d a t a  i f idicate  t h a t  i t  i s  u n l i k e l y  
t h a t  t h e  consequences from a. r e l eese  of mixt lnes  of 1, and 
C H 3 I  t o  t h e  environment would be epGreciably d i f f e r e n t  from 
predictioss based on the  behavior of I2 zlotlAe. 

i 2 2 c h b k ; G  
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THX COMPARATIVE ENVIRONMENTAL HAZARDS 
FROM A REIXASE OF METWL I O D I D E  OR EEMZNTAL IODINE 

Much i n t e r e s t  has  been aroused i n  r ecen t  years  over t he  p o s s i b i l i t y  of 
methyl iod ide  being r e l eased  as a r e s u l t  of a r e a c t o r  acc ident .  If C H 3 1  
were r e l e a s e d  t o  a containment v e s s e l ,  it s e e m  l i k e l y  t h a t  t h e r e  would be 
a g r e a t e r  r e l e a s e  o f  iodine t o  t h e  environment than  would be expected i f  

unders O n l y  I$ ood however, t h a t  a g r e a t e r  r e l e a s e ,  r e s u l t i n g  from t h e  presence of 
CH31,  does n o t  n e c e s s a r i l y  lead t o  s i g n i f i c a n t l y  g r e a t e r  environmental  
hazards .  

o r  o t h e r  e a s i l y  removed forms o f  iodine were present .  It should be 

There a r e  two primary modes of  exposure t o  rad io iodine  i n  t h e  envi ron-  
ment; i n h a l a t i o n  and consumption of contaminated milk I n  i n h a l a t i o n  t h e r e  
a r e  two p o i n t s  of concern i n  eva lua t ing  p o t e n t i a l  dose: t h e  d e p l e t i o n  of 
material i n  t r a n s p o r t  by t u r b u l e n t  depos i t i on  and the  r e t e n t i o n  and metabo- 
l i s m  of t h e  inhaled m a t e r i a l .  I n  cons ider ing  inges t ion  dose t h e r e  are 
s i m i l a r  f a c t o r s ;  aga in  d e p l e t i o n  must be considered i n  e s t ima t ing  the amount 
t h a t  i s  a v a i l a b l e  f o r  depos i t i on  a t  any downwind loca t ion ,  depos i t i on  
determines t h e  amount a v a i l a b l e  t o  d a i r y  c a t t l e ,  t r a n s f e r  processes  from 
grass t o  milk, and f i n a l l y  t h e  r e t e n t i o n  and metabolism o f  t h e  inges t ed  
r ad io iod ine .  Each of t h e s e  f a c t o r s ,  i n  add i t ion  t o  those  r e l e v a n t  t o  iod ine  
behavior  i n  a containment v e s s e l ,  must be eva lua ted  before  t h e  comparative 
hazards  of I2 and CH31 can be determined. 

The Heal th  and Sa fe ty  Div is ion  of Idaho Operafions Off ice ,  USAEC, i s  
a t tempt ing  t o  r e l a t e  t he  environmental  hazards from r e l e a s e s  of va r ious  
forms of r ad io iod ine  through a .ser ies  of  p l a m e d  re1 a 
program (Cont ro l led  Environmental Radioiodine Tests): . 
i ncep t ion ,  t h e r e  have been 15 f i e l d  t e s t s  and approximately 40 l a b o r a t o r y  
experiments .  
res t  w i t h  I*. The CH31 releases have included an 8 c u r i e  daytime release 
on July 21, 1966 and a 1 c u r i e  night t ime r e l e a s e  on J u l y  26, 1966. 
t h e  program has  not been concluded, we have a considerable  body of  data 
which, w i t h  r e s u l t s  from o t h e r  workers i n  t h e  f i e l d ,  a l low a reasonable  
comparison of  t h e  behavior  of C H 3 I  and 12. 

s known as t h e  CERT f 39 Since i t s  

Of t h e  f i e ld  r e l e a s e s ,  t h r e e  have been made w i t h  CH3I, the 

Although 

1. Rela t ive  Deposit ion of C H 3 I  and I2 

It appears  t h a t  t he  d i f f e r e n c e  i n  depos i t i on  of  t he  two forms i s  the  
ma.jor f a c t o r  i n  a s ses s ing  environmental  hazards.  Tests conducted 
t h i s  year  show t h a t  t h e  depos i t i on  of CH31 i s  on t h e  o rde r  o f  O . O $  1 2 2 1 W  



+ t ,f 12, under s imilar  condi t ions .  For a l l  p r a c t i c a l  p u p o s e s ,  CH31 
8 riondepositing t r a c e r .  

A:. a -onsequence, d e p l e t i o n  by tu rbu len t  d e p o s i t  n becomes i n s i g n i -  

d ;,lc.;ion f a c t o r  f o r  12 - the  amount o r i g i n a l l y  r e l e a s e d  d iv ided  by 
m a , u 5  remaining a i rbo rne ,  under condi t ions  normally assumed f o r  major 
r e  . c t x  acc iden t s ,  ( s t a b l e  meteorological  condi t ions ,  ground l e v e l  
rc .ease,  t o t a l  d e p o s i t i o n  v e l o c i t y  0.84 cm/sec) was about 2.7 a t  a 
L. Cance of 10 meters. Thus, f o r  a given release under t h e s e  condi t ions ,  
r3n** would expec t  doses  t o  be a f a c t o r  of 2.7 g r e a t e r  f o r  CH31 t han  f o r  
12, s i n c e  t h e r e  would be no a c t i v i t y  l o s s  by dep le t ion .  
Ln i e p o s i t i o n  g r e a t l y  reduces t h e  n e t  i n g e s t i o n  p o t e n t i a l  o f  CH31, 
-ir,ce p a s t u r e  contamination from CH31 w i l l  be only  0.055 t h a t  from 12. 

f .a:.: f o r  t h i s  form of iod ine .  A recent  s tudy  Y i nd ica t ed  t h a t  t he  

4 

The d i f f e r e n c e  

2.  Jh-ansfer of  Iod ine  t o  Milk 

k f f u r t s  have been made t o  measure and/or account f o r  t he  movement of  
:,dine from i t s  p o i n t  of  consumptior, by cows t o  i t s  s e c r e t i o n  i n  
milk. This  type of s tudy  has  been an i n t e g r a l  par t  of t he  CEXT program; 
cows have been grazed  on pas tu re  during s e v e r a l  o f  t h e  tests and a 
r.mber of "spike" s t u d i e s  have been attempted. Thus fa r ,  w e  have 
coserved no s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  uptake and r e t e n t i o n  between 
C H 3 1  and 12. Normal va lues  of iod ine  s e c r e t i o n  i n  each l i t e r  of milk 
range from 0.5 t o  2.C$ of the a c t i v i t y  consumed wi th  forage each day. 

I n h a l a t i o n  of  i od ine  by t h e  cow i s  another way f o r  iod ine  t o  e n t e r  
milk.  
from inges t ion .  This i s  not t he  case wi th  CH I; results from the  

For 12, t h i s  mode of uptake i s  i n s i g n i f i c a n t  compared t o  t h a t  

t es t  showed t h a t  a t i m e  i n t e g r a  2 ed  a i r  concent ra t ion  of 
would l e a d  t o  a peak concent ra t ion  on the  o rde r  of  10-5 

Ci-day/ t o  an i n t e g r a t e d  milk a c t i v i t y  of about 2 x 
l i t e r  from i n h a l a t i o n  a lone .  This i s  roughly t h e  same milk a c t i v i t y  
r e s u l t i n g  from i n g e s t i o n  of contaminated g ras s .  Unlike t h e  m i l k  
a c t i v i t y  from i n g e s t i o n  (which reaches a peak wi th in  50 hours ) ,  t h e  
milk a c t i v i t y  from i n h a l a t i o n  appears a t  t h e  next  milking o r  w i t h i n  
4 hours a f t e r  t h e  exposure.  

3. Uptake by Humans 

Although t h e r e  have been a large number of uptake studies of  iodine 
f a r  c l i n i c a l  purposes ,  t h e r e  i s  l i t t l e  information on the  uptake of 
inhaled iod ine .  Recent CERT i n h a l a t i o n  studies have shown i n t e r e s t i n g  
d i f f e r e n c e s  i n  t h e  behavior  of t h e  two forms of iod ine  wi th  r e s p e c t  
' 0  numan uptake.  These d i f f e r e n c e s  appear t o  be c l o s e l y  r e l a t e d  t o  
:,he changing c h a r a c t e r i s t i c s  of t he  material w i th  d i s t ance .  

.Attempts have been made t o  determine the  phys ica l  p r o p e r t i e s  of  a i r -  
oorne r a d i o i o d i n e ' a s  a func t ion  of  d i s t ance  from t h e  source.  These 
. 3 t ~ d i e s  have shown t h a t  I2 undergoes a r ap id  i n t e r a c t i o n  wi th  n a t u r a l l y  
x c u r r i n g  a e r o s o l s .  This  i s  shown by a i r  samples c o l l e c t e d  a t  var ious  
l i s t a n c e s  from t h e  source:  f o r  12, l e s s  than  1 p e r  cent  of t h e  c o l l e c t e d  
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a c t i v i t y  i s  found on p a r t i c u l a t e  f i l t e r s  F;ltb.in a few meters  of the 
source while  about 50% i s  fcund oa p a r t i c u l a t e  f o r  d i s t a n c e s  g r e a t e r  
thar, 130 meters  from the  source. There IS, kc;ie;.er, 110 apparent  change 
with d i s t a n c e  wit,'n CH31;  essen;lal>y all act:-iity passes  through the  
p a r t i c u l a t e  f i l t e r s .  

This  corresponds t o  d a t a  on changes ir! bed;/ re te r , t ion  f o r  i nd iv idua l s  
exposed a t  va r ious  d i s t a n c e s  from a r e l e a s e .  
i nd iv idua l s  exposed t o  radioiodir-e  c lGse  t o  the release p o i n t  showed no 
apprec iab le  s k i n  contamination 3-r r e s i d u a l  contamination i n  t h e  naso- 
pharynx o r  lung.  The r e t e n t i o n  curves as determined by " i n  vivo'' 
count ing are i d e n t i c a l  t o  curves der ived  frcm c l i n i c a l  s t u d i e s  z/. 
The same is t r u e  f o r  CH3I exposures a t  d i s t m c e s  removed from t h e  
source.  On the  o t h e r  hand, exposure t o  r ad io iod ine  a t  g r e a t e r  d i s t ances ,  
r e l e a s e d  as 12, r e s u l t s  i n  consideraSle  sur face  contamination and/or 
d e p o s i t i o n  i n  the  lung and n a s o p h a r p .  
contaminat ion,  (most of which was rerno-red by showering wi th in  a few 
hours a f t e r  exposure) on the  order  of 2-4 tines t h a t  which i s  i n t e r n a l l y  
r e t a i n e d  by i n h a l a t i o n .  There was, however, no i n d i c a t i o n ,  t h a t  t h i s  
resul ts  i n  g r e a t e r  t hy ro id  uptake than  would be expected from inha la t ion  
a lone .  

With both  12 and CH31, 

Our r e c e n t  s t u d i e s  show sk in  

4. Rela t ive  Hazards of CH31 and I2 

From t h e  r e s u l t s  of  t h e  Cont ro l led  Environmental Radioiodine Tests 
b r i e f l y  summarized above, i t  i s  c l e a r  t h a t  t h e  d i f f e r e n c e s  i n  t h e  
behavior  of  CH I and I2 may lead t o  marked d i f f e r e n c e s  i n  dose from 
i n h a l a t i o n  o r  i nges t ion .  I n  those  a reas  where t h e r e  are no d a i r y  
c a t t l e ,  i n h a l a t i o n  of  bo th  CH I ana I2 becomes c o n t r o l l i n g .  
case,  t h e  dose from methyl io&de i s  a t  l e a s t  a f a c t o r  of t h r e e  t imes 
t h a t  from I2 - t h i s  i s  p r imar i ly  due t o  d i f f e r e n c e s  i n  d e p l e t i o n  of 
iod ine  by depos i t i on  t o  t h e  point, of i n t e r e s t .  

3 
I n  t h i s  

Where t h e r e  are d a i r y  c a t t l e  near  a r e l e a s e  po in t ,  t h e  dose from 
i n g e s t i  n of contaminated m i l k  may be a s  much as a f a c t o r  o f  1000 

of the r e l e a s e .  
i n g e s t i o n  nazard would eve r  approach t h a t  from i n h a l a t i o n  Thus, two 
p o i n t s  must be considered i n  eva lua t ing  p o t e n t i a l  dose from CH31 o r  
12. 
c e r t a i n l y  be g r e a t e r  f o r  CH3I than  12. 
on t h e  o t h e r  hand, much g r e a t e r  for 12. 
4 and t h e  techniques descr ibed  in re ference  3, I have at tempted t o  
show t h e  n e t  hazard from d i f f e r e n t  combinations of I 2  and C H 3 I  under 
t y p i c a l  adverse meteoro logica l  condi t ions .  A s  can be seen  i n  F igure  1 
the  dose from i n h a l a t i o n  becomes c o n t r o l l i n g  a t  about 95% methyl iodide.  
The i n h a l a t i o n  dose i s  about twice t h a t  f o r  I when the  r e l e a s e  i s  a 
combination of about 50% CH31 - 50% 12. The i n g e s t i o n  dose has  been 
es t imated  on t h e  basis  of  two days exposure, s ince  it i s  probable t h a t  
p r o t e c t i v e  ac t ions  would be i n l t i a t e d  wi th in  t h i s  time t o  preclude 
f u r t h e r  i nges t ion  of contaminated m i l k .  

times - 39 g r e a t e r  t han  from i n h a l a t i o n  - i f  I 2  i s  t h e  major c o n s t i t u t e n t  
For  CH31, it i s  exceedingly improbable t h a t  t h e  

The i n i t i a l  impact of  a r e l e a s e  ( i . e .  - in l ia la t ion)  w i l l  most 
The longer  term hazards are, 
Using t h e  results from reference 

2 
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Figure 1 I r -ges t ion  ar,d I r h a l a t i o n  Dcse for Various 

Mixtllres of CH 1311 and I2 3 
131 

c - - - Assumed: Stable Atmosphoric Conditions 
DOSO at io4 meters 
Depletion Faclor 83 for 1, 0 for CH,I 
I, t w o  day ingestion Dose = 40 times standard man 
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