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BRIEF ENVIRONMENTAL STATEMENT 

FOR 

NRTS LONG DISTANCE DIFFUSION TESTS 

A. BACKGROUND 

1. Time-integrated concen t r a t ions  (TIC) measured (weekly) by t h e  
Heal th  Se rv ices  Labora tory ' s  (HSL) envi ronmenta l  moni tor ing  program 
dur ing  a pe r iod  (May-June, 1968) o f  r a d i o a c t i v i t y  release from t h e  
Idaho Chemical Process ing  P l a n t  (ICPP) have been compared w i t h  
computed TIC va lues  f o r  t h e  same pe r iod .  The computations were 
performed us ing  a mesoscale  t r a n s p o r t / p u f f  d i f f u s i o n  code developed 
by Na t iona l  Oceanic and Atmospheric Admin i s t r a t ion  (NOAA) pe r sonne l  
and are based on r a d i o a c t i v i t y  release d a t a  provided by ICPP. 
r a t i o  o f  t h e  measured T I C  t o  t h e  computed T I C  w a s  determined f o r  
each  of  e i g h t  sampling l o c a t i o n s .  The average  va lue  o f  t h e  r a t i o  
was 4 a t  4 km, 25 n e a r  10 km, and 84 n e a r  25 km ( s t r a i g h t  l i n e  
d i s t a n c e s  from source  t o  sampler ) ,  The e x p e c t a t i o n s  (a )  t h a t  t h e  
ICPP release va lues  (measured by t h e  s t a c k  monitor)  are probably  
too low and (b) t h a t  t h e  plume was dep le t ed  by d e p o s i t i o n  imply 
t h a t  r a t i o s  c o r r e c t e d  f o r  t h e s e  effects  would be  even g r e a t e r  t han  
those  quoted.  These r e s u l t s  cast  doubt  upon t h e  v a l i d i t y  of long  
range d i f f u s i o n  c a l c u l a t i o n s  made as p a r t  o f  s a f e t y  a n a l y s i s  reviews 
f o r  t h e  S t a t i o n ' s  r e a c t o r s ;  t h e  d i s t i n c t  p o s s i b i l i t y  exis ts  t h a t  t h e  
e x t r a p o l a t i o n  o f  d i f f u s i o n  parameter  (cry) ve r sus  d i s t a n c e  curves  
beyond t h e  range of  t h e  d a t a  (about 3 km) may n o t  be  v a l i d .  A series 
of c o n t r o l l e d  releases and c o n c e n t r a t i o n  measurements t o  e v a l u a t e  
mesoscale  a tmospher ic  d i s p e r s i o n  a t  t h e  Na t iona l  Reactor  Tes t ing  
S t a t i o n  (NRTS) i s  needed. 

The 

2. A known q u a n t i t y  of a non-deposi t ing t racer  w i l l  be  r e l e a s e d  a t  a 
c o n t r o l l e d  r a t e  under well-documented and cont inuous ly  monitored 
me teo ro log ica l  cond i t ions .  P r e - t e s t  f o r e c a s t i n g ,  s i t u a t i o n  a n a l y s i s  
du r ing  t h e  release, and documentation w i l l  be  provided by NOAA 
personnel .  A t  t h e i r  d i s p o s a l  w i l l  b e  rea l  t i m e  wind d a t a  f o r  t h e  
NRTS and envi rons  as w e l l  as f o r e c a s t  maps and t e l e t y p e  d a t a  of t h e  
Na t iona l  Weather Serv ice .  Air c o n c e n t r a t i o n s  w i l l  be measured a t  
d i s t a n c e s  as g r e a t  as 40 km from t h e  release p o i n t  u s ing  sampling 
and a n a l y t i c a l  t echniques  a p p r o p r i a t e  t o  t h e  t racer  employed. 

3, The t e s t i n g  program w i l l  have two phases .  The f i r s t  w i l l  c o n s i s t  of  
tests i n  which t h e  tracer i s  r e l e a s e d  f o r  a r e l a t i v e l y  s h o r t  pe r iod  
o f  t i m e  (- 1 hour)  and is t r a n s p o r t e d  t o  t h e  sampling g r i d  by a 



s t r o n g ,  d i r e c t i o n a l l y  c o n s i s t e n t  wind. Two tracers have been 
i d e n t i f i e d  f o r  Phase I tests: r a d i o a c t i v e  methyl i o d i d e  and (non- 
r a d i o a c t i v e )  s u l f u r  hexa f luo r ide .  Phase I1 tests w i l l  i nvo lve  
releases o v e r  longer  pe r iods  of time (2-24 hours)  t o  permit  t h e  in -  
f l u e n c e  of d i u r n a l  wind d i r e c t i o n  and s t a b i l i t y  changes on tracer 
t r a n s p o r t .  Sequen t i a l  sampling (hourly i n t e r v a l s )  l o c a t i o n s  a t  
v a r i o u s  d i s t a n c e s  and d i r e c t i o n s  from t h e  release p o i n t  w i l l  y i e l d  
d a t a  on the  temporal c o n c e n t r a t i o n  v a r i a t i o n s  as w e l l  as t h e  time- 
i n t e g r a t e d  c o n c e n t r a t i o n ,  S u l f u r  h e x a f l u o r i d e  appears  t o  be t h e  
b e s t  t r a c e r  a v a i l a b l e  f o r  Phase I1 t e s t i n g .  

4 .  A v a i l a b l e  d i f f u s i o n  d a t a  f o r  t he  NRTS were ob ta ined  us ing  u ran ine  
dye i n  tests s imi la r  t o  t h o s e  planned f o r  Phase I. Computations of 
expected concen t r a t ions  f o r  Phase I tests w i l l  be made us ing  e x i s t -  
i n g  d a t a .  The r a t i o  of t h e  methyl i o d i d e  c o n c e n t r a t i o n s  expected 
t o  those  de r ived  from u ran ine  f o r  t h e  f i r s t  Phase I tes t  is  taken 
t o  be 5 f o r  purposes o f  t h i s  a n a l y s i s .  
f o r  t h e  f i r s t  test  and w i l l  b e  considered as p a r t  of t h e  ana lyses  
o f  p o t e n t i a l  r i s k s  of subsequent Phase I tests. Analyses f o r  
Phase I1 t e s t i n g  f o r  which l a r g e r  r a t i o s  may b e  observed,  w i l l  r e l y  
on Phase I d a t a .  

This r a t i o  w i l l  be measured 

B.  IMPACT OF PHASE I RELEASE OF RADIOACTIVE METHYL I O D I D E  

1, The f i r s t  experiment i n  Phase I w i l l  i nvo lve  the  release o f  f i v e  
c u r i e s  o f  r a d i o a c t i v e  methyl i o d i d e  (CH3I-131) from t h e  75-meter 
s t a c k  a t  ICPP. The CH3I-131 w i l l  be  gene ra t ed  and r e l e a s e d  by 
p e r s o n n e l  of t h e  Chemical Research and Engineering Branch of Idaho 
Nuclear Corporat ion (INC) wi th  the approva l  and s u p e r v i s i o n  of I N C  
Nuclear and Opera t iona l  S a f e t y  (NOS). A i r  sampling and a n a l y s i s  
w i l l  b e  performed by HSL and NOAA us ing  techniques developed f o r  
o t h e r  HSL and HSLIN0A.A programs. 

2. The p r i n c i p a l  concern i n  an e v a l u a t i o n  of  t h e  impact of CH3I-131 
releases is t h e  p o t e n t i a l  dose and r i s k  t o  members of t h e  p u b l i c .  
There are no NRTS f a c i l i t i e s  d i r e c t l y  downwind of ICPP when t h e  
p r e v a i l i n g  wind i s  from t h e  southwest ,  Should t h e  wind f i e l d  
i n d i c a t e  s i g n i f i c a n t  t r a n s p o r t  toward a f a c i l i t y ,  t h e  release can 
be t e rmina ted ;  t h e  p o t e n t i a l l y  exposed f a c i l i t y  w i l l  be  n o t i f i e d  i n  
accord w i t h  procedures  e s t a b l i s h e d  f o r  t h e  Experimental  Cloud 
Exposure Study (EXCES) releases from Grid 111. Appropriate  NRTS 
h e a l t h  phys i c s  o f f i c e s  are n o t i f i e d  p r i o r  t o  any release; i t  
shou ld  be noted t h a t  t h e  most s e r i o u s  p o t e n t i a l  problem i s  n o t  
exposure of pe r sonne l  b u t  i n t e r f e r e n c e  w i t h  f a c i l i t y  monitor ing 
equipment. 

3 .  The Monteview-Mud Lake-Terreton area i n  which some 2000 people  
r e s i d e  is n e a r e s t  t o  t h e  n o r t h e a s t e r n  boundary of t h e  NRTS. The 
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d i s t a n c e  from ICPP t o  the n e a r e s t  s i t e  boundary is 42 km; Monteview 
i s  approximately 52 km d i s t a n t .  Est imated re la t ive ax ia l  concentra-  
t i o n s  f o r  t h e s e  d i s t a n c e s  range from 5.0 x lom8  m-2 t o  4 . 1  x 
f o r  Class B cond i t ions  and from 6.0 x lo'* m-2 t o  5.0 x m-2 f o r  
Class C cond i t ions .  A l l  f o u r  va lues  assume a mixed l a y e r  of 1700 m,  
which is t h e  average va lue  f o r  t h e  month o f  March f o r  t h e  NRTS. 
t h e  popu la t ion  of i n t e r e s t  i s  r a t h e r  widely d i s p e r s e d  and because 
e i t h e r  Class B o r  Class C c o n d i t i o n s  are a c c e p t a b l e  f o r  t e s t i n g ,  an 
estimate of xii/Q of 5 x m-2 is  r easonab le  on t h e  b a s i s  of p a s t  
NRTS d i f f u s i o n  da ta .  A r e c e n t  comparison of t h e  d i f f u s i o n  of u ran ine  
dye and methyl i o d i d e  a t  t h e  NRTS has i n d i c a t e d  t h a t  t h e  xC/Q va lue  
f o r  methyl i o d i d e  is  about 5 t i m e s  g r e a t e r  than t h a t  f o r  u ran ine  dye, 
a d e p o s i t i n g  tracer. 
be used f o r  t h e  fol lowing c a l c u l a t i o n s .  

m-2 

Since 

Accordingly,  a xii/Q v a l u e  of 2.5 x lom7 m-2 w i l l  

4 .  The plume c e n t e r l i n e  a i r  c o n c e n t r a t i o n  i n  t h e  Monteview-Mud Lake- 
Te r re ton  area f o r  a 60-minute release is es t ima ted  t o  be 7 x lo-" 
pCi /cm3.  
r e p r e s e n t s  a probable  lower l i m i t  f o r  a test du r ing  t h e  month of March. 
A c h i l d  l o c a t e d  on t h e  c e n t e r l i n e  of t h e  plume throughout t h e  d u r a t i o n  
o f  t h e  release would be exposed t o  a T I C  o f  2.5 x loe7 p C i  sec/cm3 
which would r e s u l t  i n  a dose e q u i v a l e n t  t o  t h e  t h y r o i d  of 0.15 m r e m  
( f o r  t h e  c r i t i ca l  group of c h i l d r e n ) .  
exposure dec reases  as t h e  age of t h e  exposed person i n c r e a s e s ;  t h e  
dose e q u i v a l e n t  t o  a person aged 25 i s  e s t i m a t e d  t o  be 0.075 m r e m .  

This estimate assumes a mean wind speed of 5 m/sec, which 

The dose e q u i v a l e n t  f o r  such an 

5. Cat t le  would be exposed t o  a s imi la r  T I C ,  and d a t a  from t h e  Con t ro l l ed  
Environmental Release T e s t  (CERT) Program i n d i c a t e  t h a t  some con- 
taminat ion of  milk w i l l  occur.  
taminated milk p e r  day would r e s u l t  i n  a dose e q u i v a l e n t  of 0.058 m r e m  
t o  t h e  t h y r o i d s  of c h i l d r e n  i n  t h e  c r i t i c a l  group. Since methyl 
i o d i d e  i s  v i r t u a l l y  non-deposit ing,  a i r  t o  v e g e t a t i o n  t r a n s f e r  is 
n o t  an impor t an t  mi lk  contamination pathway. 

Consumption of 1 l i t e r  of t h e  con- 

6 .  There i s  a p o s s i b i l i t y  t h a t  some methyl i o d i d e  may be converted t o  
molecular  i o d i n e  (I2) f o r  which a i r  t o  g r a s s  t r a n s f e r  would be important  
(during t h e  g r a z i n g  season) ,  The amount converted w i l l  b e  monitored 
as p a r t  of t h e  experiment.  Should s i g n i f i c a n t  conversion t o  I2 occur ,  
t h e  expected a i r  c o n c e n t r a t i o n s  would be reduced t o  va lues  s imilar  t o  
those a n t i c i p a t e d  f o r  u ran ine  dye and t h e  t h y r o i d  doses would a l s o  
b e  reduced. 

7. The r i s k  of  induc ing  thy ro id  cance r  i n  a member of t he  c r i t i c a l  group 
o f  c h i l d r e n  can be computed u s i n g  r i s k  estimates made by Task Groups 
of t h e  I n t e r n a t i o n a l  Commission on Rad io log ica l  P r o t e c t i o n  ( ICW).  
The p r o b a b i l i t y  t h a t  t h e  0.21-mrem dose t o  a member o f  t h e  c r i t i c a l  
group would r e s u l t  i n  i n d u c t i o n  of t h y r o i d  cancer i n  t h a t  i n d i v i d u a l  
i s  about  4 x The r i s k  of c o n t r a c t i n g  thy ro id  cancer  from 
" n a t u r a l  causes"  i s  about 20 x p e r  person p e r  yea r .  
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8 .  

9. 

It  i s  recognized t h a t  some s m a l l  r oden t s ,  j a c k r a b b i t s  and perhaps 
a n t e l o p e  may be  exposed t o  h ighe r  T I C  than those  t o  which t h e  
members of  t he  p u b l i c  are exposed. 
t h y r o i d  carcinomas might be induced in some i n d i v i d u a l  animals t h e  
probable  impact on these  popu la t ions  i s  n o t  cons idered  s i g n i f i c a n t .  

Although i t  i s  p o s s i b l e  t h a t  

Conduct of  t he  Phase I tests does n o t  pose a s i g n i f i c a n t  t h r e a t  t o  
t h e  NRTS v e g e t a t i o n  o r  animal  communities nor  t o  v e g e t a t i o n  o r  
animal  l i f e  on ad jo in ing  lands .  
i n d i v i d u a l  member of t h e  p u b l i c  i n  the c r i t i c a l  group (assuming 
very  unfavorable  exposure cond i t ions )  i s  a t  most 1/5000 t h e  n a t u r a l  
r i s k  of  t hy ro id  cancer.  
r e sources  are involved;  T e s t  Grid t h r e e  is maintained f o r  such 
t e s t i n g ,  b u t  t h e  t e s t i n g  does n o t  p rec lude  f u t u r e  a l t e r n a t i v e  uses .  
The a l ternat ive of using s u l f u r  hexa f luo r ide  f o r  a l l  Phase I tests 
has  been cons idered  b u t  is n o t  f e a s i b l e  a t  t h i s  time because t h e  
r e q u i r e d  sampling techniques have n o t  been adequate ly  developed. 

The t h y r o i d  cancer  r i s k  f o r  any 

No i r r e v e r s i b l e  commitments of NRTS l and  

Revised: March 23.  1971. 

P a u l  G. Voi l lequg 
Envi ronmen t a1 Branch 
Heal th  S e r v i c e s  Laboratory 
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