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FOREWORD 

The p u r p o s e  o f  t h e  E n v i r o n m e n t a l  E v a l u a t i o n  Group (EEG) i s  t o  

c o n d u c t  an  i n d e p e n d e n t  t e c h n i c a l  e v a l u a t i o n  o f  t h e  p o t e n t i a l  

r a d i a t i o n  e x p o s u r e  t o  p e o p l e  f r o m  t h e  p r o p o s e d  F e d e r a l  r a d i o -  

a c t i v e  Waste  I s o l a t i o n  P i l o t  P l a n t  (WIPP) n e a r  C a r l s b a d ,  i n  

o r d e r  t o  p r o t e c t  t h e  p u b l i c  h e a l t h  a n d  s a f e t y  a n d  e n s u r e  t h a t  

t h e r e  i s  no  e n v i r o n m e n t a l  d e g r a d a t i o n .  The  EEG i s  p a r t  o f  t h e  

E n v i r o n m e n t a l  I m p r o v e m e n t  D i v i s i o n ,  a  componen t  o f  t h e  New M e x i c o  

H e a l t h  a n d  E n v i r o n m e n t  D e p a r t m e n t  - t h e  a g e n c y  c h a r g e d  w i t h  t h e  

p r i m a r y  r e s p o n s i b i l i t y  f o r  p r o t e c t i n g  t h e  h e a l t h  o f  t h e  c i t i z e n s  

o f  New M e x i c o .  

The G r o u p  i s  n e i t h e r  a  p r o p o n e n t  n o r  an  o p p o n e n t  o f  WIPP. 

A n a l y s e s  a r e  c o n d u c t e d  o f  r e p o r t s  i s s u e d  b y  t h e  U . S .  D e p a r t m e n t  

o f  E n e r g y  (DOE) and  i t s  c o n t r a c t o r s ,  o t h e r  F e d e r a l  a g e n c i e s  a n d  

o t h e r  o r g a n i z a t i o n s ,  a s  t h e y  r e l a t e  t o  t h e  p o t e n t i a l  h e a l t h ,  

s a f e t y  a n d  e n v . i r o n m e n t a 1  i m p a c t s  f r o m  WIPP. 

The  p r o j e c t  i s  f u n d e d  e n t i r e l y  b y  t h e  U.S. D e p a r t m e n t  o f  E n e r g y  

t h r o u g h  C o n t r a c t  DE-AC04-79AL10752 w i t h  t h e  New M e x i c o  H e a l t h  and  

E n v i r o n m e n t  D e p a r t m e n t .  

R o b e r t  H. N e i l 1  
D i r e c t o r  



I N T R O D U C T I O N  

These comments a r e  l i m i t e d  t o  t h e  r a d i o l o g i c a l  h e a l t h  a n d  s a f e t y  

a n d  e n v i r o n m e n t a l l y  r e l a t e d  a s p e c t s  o f  t h e  D r a f t  E n v i r o n m e n t a l  

I m p a c t  S t a t e m e n t  ( D E I S ) ,  Waste I s o l a t i o n  P i l o t  P l a n t  (DOE/E IS-0026-0 )  

and  t h e  b a c k g r o u n d  m a t e r i a l  u s e d  b y  DOE, w i t h  t h e  p r i m a r y  f o c u s  o f  

t h e  comments on  t h o s e  a s p e c t s  t h a t  have  p o t e n t i a l  e f f e c t s  on  t h e  

S t a t e  o f  New M e x i c o .  

W h i l e  t h e  E n v i r o n m e n t a l  E v a l u a t i o n  Group (EEG) r e c o g n i z e s  t h a t  

some l a t e r  d a t a  have  become a v a i l a b l e  a n d  t h a t  t h e r e  may be  s i g n i -  

f i c a n t  c h a n g e s  i n  t h e  m i s s i o n  o f  t h e  WIPP, t h e  r e v i e w  has  been * 
c o n f i n e d  t o  t h e  DEIS WIPP R e f e r e n c e  Case ( 1 - 2 ;  6 ) .  I n  t h o s e  c a s e s  

w h e r e  o p t i o n s  o n  WIPP a r e  s t i l l  open  o r  d a t a  was n o t  p r o v i d e d ,  

f i n a l  e v a l u a t i o - n  w i l l  a w a i t  t h a t  i n f o r m a t i o n .  

T h i s  e v a l u a t i o n  i n c l u d e s :  

( 1 )  c h e c k i n g  t h e  c a l c u l a t i o n s  i n  t h e  DEIS w i t h  t h e  a s s u m p t i o n s  

a n d  m e t h o d s  used;  

( 2 )  c h e c k i n g  c o m p u t a t i o n s  b y  a l t e r n a t e  ( u s u a l l y  s i m p l i f i e d )  

a p p r o a c h e s ;  

( 3 )  e v a l u a t i n g  t h e  a s s u m p t i o n s  and  m e t h o d o l o g y  u s e d ;  

( 4 )  c o n s i d e r i n g  p o s s i b l e  o m i s s i o n s ;  

( 5 )  e v a l u a t i n g  c o n c l u s i o n s  r e a c h e d ;  a n d  

( 6 )  r e c o m m e n d i n g  a d d i t i o n a l  a c t i o n s  t o  b e  t a k e n .  

A l t e r n a t i v e  l o c a t i o n s  t o  t h e  p r o p o s e d  WIPP s i t e  h a v e  n o t  been 

e v a l u a t e d  s i n c e  t h e y  a r e  b e y o n d  t h e  s c o p e  o f  EEGLs m i s s i o n .  

S e v e r a l  m e e t i n g s  w e r e  h e l d  w i t h  t h e  DOE a n d  i t ' s  c o n t r a c t o r s  t o  
c l a r i f y  some o f  t h e  a s s u m p t i o n s ,  i n p u t  p a r a m e t e r s ,  a n d  n u m e r i c a l  

p r o c e d u r e s  u s e d  i n  v a r i o u s  a n a l y s e s .  

.- * 
The n o t a t i o n  ( 1 - 2 ;  6 )  r e f e r s  t o  C h a p t e r  1 ,  p a g e  2, p a r a g r a p h  6 

o f  t h e  D E I S .  
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. 

S U M M A R Y  

General  

The Department o f  Energy i s  t o  be commended f o r  making a m b j o r  

e f f o r t  t o  de te rm ine  t h e  e n v i r o n m e n t a i  ,msac t  o f  W I P ? .  

T h i s  r e v i e w  o f  r a d i o l o g i c a l  he? I t n  n n s i d e r a t i o n 5  z c n t a i n s  a  

number o f  concerns,  q u e s t i o n s  and recommendations t h a t  s h o u l d  

be addressed by t h e  Department of  Energy i n  t h e  f i n a l  E n v i r o n -  

men ta l  Impact  S ta tement  ( E I S ) .  

U s i n g  t h e  assumpt ions c o n t a i n e d  in t h e  D r a f t  Env i ronmen ta l  Impac t  

S ta tement  (DEIS) ,  t h e  EEG c a l c u l a t e d  a  number o f  r a d i a t i o n  doses 

and t h e  r e s u l t s  were found t o  be i n  g e n e r a l  agreement w i t h  t h o s e  

p r e s e n t e d  i n  t h e  DEIS. The doses r e s u l t i n g  f r o m  t h e  o p e r a t i o n a l  

and l o n g - r a n g e  r e l e a s e s  f rom UIPP t o  t h e  g e n e r a l  p o p u l a t i o n  a r e  

A 
no more than  a  f r a c t i o n  o f  e x i s t i n g  r a d i a t i o n  doses t o  t h e  p u b l i c .  

However, t h e r e  a r e  a  number o f  t e c h n i c a l  c o n s i d e r a t i o n s  i n  t h e  

assessment o f  r a d i a t i o n  exposure  t h a t  were n o t  a d e q u a t e l y  e v a l u a -  

t e d  i n  t h e  DEIS. They a r e  d i s c u s s e d  i n  t h i s  r e v i e w .  

A number o f  a d d i t i o n a l  dosage e s t i m a t e s  have been i d e n t i f i e d  t h a t  

need t o  be c a l c u l a t e d  by  b o t h  DOE and EEG. 

As t h e  DEIS d i d  n o t  c o n t a i n  e s t i m a t e s  o f  t h e  amounts o f  r a d i o -  

a c t i v i t y  t o  be pe rmanen t l y  l o c a t e d  i n  t h e  r e p o s i t o r y ,  i t  was 

necessa ry  t o  c a l c u l a t e  t h e s e  amounts. 

E s t i m a t e d  P l u t o n i u m  I n v e n t o r y  i n  TRU Wastes* 

R a d i o n u c l i d e  A c t i v i t y  ( C u r i e s )  

PU-238 35,000 

PU-239 480.000 

PU-240 120,000 

PU-241 1,200,000 

* 
a f t e r  30 y e a r s  of r e p o s i t o r y  o p e r a t i o n  

-1 - 



I t  i s  appa ren t  f rom o u r  a n a l y s e s  t h a t  a d d i t i o n a l  i n f o r m a t i o n  and 
-, 

e v a l u a t i o n s  w i l l  be necessa ry  i n  t h e  f u t u r e  i f  t h e  WIPP p r o j e c t  

:eeds. Consequent ly ,  t h e  D E I S  and i t s  r e v i e w  a r e  o n l y  t h e  

b e g i n n i n g  o f  t h e  h e a l t h  and s a f e t y  e v a l u a t i o n s  t h a t  need t o  be 

per formed.  

The DOE s t a t e d  i n  t h e  DEIS t h a t  t h e  WIPP r e p o s i t o r y  s h o u l d  be 

l i c e n s e d  by t h e  N u c l e a r  R e g u l a t o r y  Commission (NRC). Recent 

developments sugges t  t h a t  t h e  WIPP may n o t  be l i c e n s e d  by t h a t  

o r g a n i z a t i o n .  EEG recommends t h a t  t h e  p roposed f a c i l i t y  be 

sub;ected t o  t h e  f u l l  s c r u t i n y  o f  h e a l t h  and s a f e t y  c o n s i d e r a t i o n s  

a f f o r d e d  by t h e  l i c e n s i n g  p rocedu res  of  t h e  NRC. 

H e a l t h  E f f e c t s  

The DEIS d i d  n o t  e s t i m a t e  h e a l t h  e f f e c t s  t o  p e o p l e  f r om e i t h e r  

t h e  e x p e c t e d  o r  p o t e n t i a l  r a d i a t i o n  exposure  b u t  used dose as a  

p r e s u m p t i v e  i n d e x  o f  haza rd .  A l t h o u g h  n o t  as i n f o r m a t i v e  as 

h e a l t h  e f f e c t s ,  i t  has been a  common p r a c t i c e  i n  r a d i a t i o n  p r o -  4 

t e c t i o n  work.  V a r i o u s  r a d i a t i o n  s t a n d a r d s - s e t t i n g  o r g a n i z a t i o n s  

such as t h e  I n t e r n a t i o n a l  Commission on R a d i o l o g i c a l  P r o t e c t i o n  

( ICRP),  U n i t e d  N a t i o n s  S c i e n t i f i c  Commit tee on E f f e c t s  o f  Atomic 

R a d i a t i o n  (UNSCEAR) and t h e  B i o l o g i c a l  E f f e c t s  o f  I o n i z i n g  Rad i -  

a t i o n  Commit tee (BEIR) o f  t h e  N a t i o n a l  Academy o f  Sc iences  have 

deve loped models  f o r  m o r t a l i t y  r i s k  c o e f f i c i e n t s  f r o m  i o n i z i n g  

r a d i a t i o n .  I n  o r d e r  t o  do e x p e c t e d  m o r t a l i t y  c a l c u l a t i o n s ,  i t  

i s  n e c e s s a r y  t o  know n o t  o n l y  t h e  magn i tude  o f  t h e  . ? d i a t i o n  

exposu re  b u t  t n e  s i z e  o f  t h e  p o p u l a t i o n  exposed a; w e l l  as t h e  

p r o b a b i l i t y  o f  such an o c c u r r e n c e .  DOE s h o u l d  address t h e  i s s u e  

o f  h e a l t h  e f f e c t s  i n  t h e  f i n a l  EIS. EEG w i l l  gene ra te  t hose  

e s t i m a t e s  when t h e  r e q u i r e d  i n f o r m a t i o n  has been deve loped f o r  

t h e  v a r i o u s  p o p u l a t i o n  g roups  f r o m  b o t h  normal  and a c c i d e n t a l  

exposu res .  



A T r a n s p o r t a t i o n  

The e q u a t i o n s  u s e  d i n  t h e  DEIS c a l c u l a t i o n s  of  r a d i a t i o n  dose  
from t h e  normal t r a n s p o r t a t i o n  of t h e  r a d i o a c t i v e  w a s t e s  were 

d e r i v e d  by t h e  E E G  and t h e  c a l c u l a t e d  d o s e s  were found t o  be i n  
ag reemen t  w i t h  t h o s e  p r e s e n t e d  i n  t h e  DEIS. These e x p o s u r e s  t o  

t h e  g e n e r a l  p o p u l a t i o n  a r e  smal l  a d d i t i o n s  t o  th 'ose from n a t u r a l  
background and o t h e r  man-made. r a d i a t i o n  s o u r c e s .  However,  a  
c r i t i c a l  e v a l u a t i o n  of t h e  a s s u m p t i o n s  used on p o t e n t i a l  
a c c i d e n t s  i n  t h e  DEIS r a i s e s  t h e  f o l l o w i n g  i s s u e s .  

R a d i a t i o n  e x p o s u r e s  from d e l i b e r a t e  a c t s  o f  s a b o t a g e  i n  t h e  t r a n s -  

p o r t a t i o n  of r a d i o a c t i v e  m a t e r i a l s  c o u l d  be c o n s i d e r a b l y  h i g h e r  
t h a n  t h o s e  from t r a f f i c  and r a i l  a c c i d e n t s  b u t  t h e  DEIS assumed 

t h e r e  would n o t  be a d i f f e r e n c e .  

Some o f  t h e  DEIS a s s u m p t i o n s  f o r  a c c i d e n t s  may n o t  be c o n s e r v a t i v e .  

- Examples a r e :  

1 )  A f i r e  o c c u r r i n g  d u r i n g  a  r a i l  a c c i d e n t  i n v o l v i n g  c o n t a c t -  

hand led  t r a n s u r a n i c  w a s t e s  (CH-TRU). 

2 )  Leakages  o f  r emote -hand led  t r a n s u r a n i c  w a s t e s  (RH-TRU) from 

a  c o n t a i n e r  f o l l o w i n g  a  r a i l  a c c i d e n t .  

3 )  I n g e s t i o n  of  r a d i o a c t i v e  m a t e r i a l  f o l l o w i n g  an a i r b o r n e  

r e l e a s - e .  

C o n s i d e r a t i o n  s h o u l d  be g i v e n  t o  s h i p p i n g  a l l  t h e  r a d i o a c t i v e  w a s t e  

by r a i l  whe reve r  t h e  c a l c u l a t i o n s  show t h a t  t h e  a c t u a l  and p o t e n -  

t i a l  r a d i a t i o n  e x p o s u r e s  t o  p e o p l e  w i l l  be r e d u c e d .  T h i s  i s  con-  

s i s t e n t  w i t h  t h e  c o n c e p t  i n  r a d i o l o g i c a l  h e a l t h  t h a t  a l l  u n n e c e s s -  

a r y  r a d i a t i o n  e x p o s u r e  be avo ided  and e x p o s u r e s  k e p t  a s  low a s  

r e a s o n a b l y  a c h i e v a b l e  (ALARA). C o n s i d e r a t i o n  s h o u l d  a l s o  be g i v e n  
.-- t o  r e s t r i c t i n g  s h i p m e n t s  i n  i c y  w e a t h e r .  



Waste Acceptance  C r i t e r i a  

A f u l l  e v a l u a t i o n  of t h e  r a d i o l o g i c a l  c o n s e q u e n c e s  o f  o p e r a t i o n s  
and a c c i d e n t s  c a n n o t  be comple t ed  u n t i l  t h e  w a s t e  a c c e p t a n c e  
c r i t e r i a  a r e  d e v e l o p e d  by t h e  D O E  Waste Accep tance  C r i t e r i a  S t e e r -  

i ng  Commit tee .  D O E  has  been f u r n i s h i n g  t h a t  m a t e r i a l  t o  E E G  f o r  

r ev i ew  a s  i t  becomes a v a i l a b l e .  T h e r e  a r e  a  number o f  c r i t e r i a  
t h a t  must be s p e c i f i e d  such  a s  t h e  d e g r e e  o f  c o m b u s t i b i l i t y  o f  

t h e  w a s t e s ,  t h e  amount o f  g a s  t h a t  can be g e n e r a t e d  t h rough  decom- 

p o s i t i o n  o f  o r g a n i c  m a t e r i a l s ,  t h e  amount of  p y r o p h o r i c  m a t e r i a l ,  

and t h e  amount and t y p e  of  n o n - r a d i o a c t i v e  h a z a r d o u s  m a t e r i a l  t o  

be s t o r e d .  

S i t e  C h a r a c t e r i z a t i o n  

The re  a r e  u n c e r t a i n t i e s  r e g a r d i n g  s e v e r a l  g e o l o g i c  and h y d r o l o g i c  

a s p e c t s  o f  t h e  a r e a  s u r r o u n d i n g  t h e  W I P P  s i t e .  DOE i s  c o n t i n u i n g  

t o  g a t h e r  and a n a l y z e  d a t a  r e l e v a n t  t o  t h e s e  f e a t u r e s  and p r o c e s s e s .  - 
The f i n a l  EIS s h o u l d  i n c l u d e  a  more d e t a i l e d  a n a l y s i s  o f  t h e  

f o l l o w i n g :  

1 )  n r i n e  r e s e r v o i r s ,  a p p a r e n t l y  l a r g e  and u n d e r  h i g h  p r e s s u r e ,  

which have  been e n c o u n t e r e d  i n  a t  l e a s t  7 w e l l s  w i t h i n  9  

m i l e s  o f  t h e  p e r i p h e r y  o f  t h e  WIPP  s i t e .  

2 )  Deep d i s s o l u t i o n ;  i . e .  d i s s o l u t i o n  o f  l o w e r  and i n t e r m e d i a t e  

l e v e l s  o f  t h e  s a l t  b e d s .  

3 )  B r e c c i a  p i p e s ,  which may be l o c a l i z e d  d e e p  d i s s o l u t i o n  

f e a t u r e s ,  s t a r t i n g  i n  t h e  l o w e r  p o r t i o n  o f  t h e  s a l t  beds  

and m i g r a t i n g  upward. 

4 )  V a r i a t i o n s  and u n c e r t a i n t i e s  i n  g round  w a t e r  f l o w  r a t e s  and 
f l o w  p a t h s .  



5) The effect of the presence of impurities (e.g. clay, 
anhydrite, and polyhalite) on the physical, hydrological, 
thermal and strength characteristics o f  rock salt from the 

repository horizons. 

Site Selection Criteria 

In the absence of regulatory standards by the Nuclear Regulatory 
Commission and the Environmental Protection Agency for the 

permanent disposal of radioactive wastes, reliance has been 

placed by the Department o f  Energy on establishing criteria 
that a repository should meet. 

In light of this fact, we recommend that the Department o f  Energy 

formally request the involved federal agencies and other bodies 
of technical expertise to comment on the reasonableness and 

adequacy of the site selection criteria s o  that a consensus can 

be achieved. In this manner, any allegation that the criteria 

were unilaterally established by DOE can be avoided. 

A failure of the proposed repository to meet a given design 

criterion does not in itself mean there is a hazard. It does 

identify or flag those areas that need to be thoroughly analyzed 

to determine whether or not the consequences of failure could 

result in radiation exposure to people. 

Operational Exposure 

The information on occupational radiation exposure is incomplete 

in the DEIS and presumably will be covered in more detail in the 

Preliminary Safety Analysis Report (PSAR). 

The operational accident scenarios evaluated in the DEIS appear to 

be fairly complete in scope and the EEG calculations agreed with 

the DEIS when the same assumptions were used. Some of the assump- 
tions may underestimate the amount o f  radioactivity released from 

damaged containers. 



I t  i s  a l s o  u n c l e a r  w h e t h e r  t h e  e x h a u s t  a i r  f r o m  t h e  u n d e r g r o u n d  

w a s t e  h a n d l i n g  f a c i l i t y  w i l l  p a s s  t h r o u g h  t h e  HEPA f i l t e r s  

b e f o r e  b e i n g  r e l e a s e d  t o  t h e  e n v i r o n m e n t .  

From t h e  i n f o r m a t i o n  i n  t h e  O E I S ,  t h e r e  i s  a  q u e s t i o n  w h e t h e r  

t h e  n o n - r a d i o l o g i c a l  A m b i e n t  A i r  Q u a l i t y  S t a n d a r d s  o f  New M e x i c o  

w i l l  be m e t  i n  Zones 11, I 1 1  and I V .  A more d e t a i l e d  a n a l y s i s  i s  
n e c e s s a r y  t o  d e t e r m i n e  t h e  c o n t r o l  measures  t h a t  w i l l  b e  r e q u i r e d .  

E x p e r i m e n t a l  Waste  P rog ram 

It i s  r e c o g n i z e d  t h a t  t h e  e x p e r i m e n t a l  h i g h  l e v e l  r a d i o a c t i v e  

w a s t e  p r o g r a m  w i l l  p r o v i d e  e m p i r i c a l  e v i d e n c e  f o r  many o f  t h e  

t h e o r e t i c a l l y  d e r i v e d  g e o l o g i c a l  p a r a m e t e r s .  However ,  i n  o r d e r  

t o  e v a l u a t e  t h e  p o t e n t i a l  r a d i a t i o n  e x p o s u r e  t o  w o r k e r s  a n d  t h e  

p u b l i c  i t  w i l l  be  n e c e s s a r y  t o  know t h e  r a d i o n u c l i d e s  i n v o l v e d ,  

t h e  a m o u n t s  o f  r a d i o a c t i v i t y ,  t h e  w a s t e  f o r m ,  t h e  d e t a i l s  o f  t h e  

e x p e r i m e n t s  a n d  t h e  p l a n s  f o r  r e t r i e v a l  o f  t h e  r a d i o a c t i v e  -. 
m a t e r i a l .  The e x p e r i m e n t a l  w a s t e  p r o g r a m  c o u l d  c o n t a i n  9 t o  90 

m i l l i o n  c u r i e s  o f  r a d i o a c t i v i t y  if t h e  f u l l - s i z e d  c o m m e r c i a l  h i g h  

l e v e l  w a s t e  c a n i s t e r s  a r e  used.  

L o n g  T e r m  R a d i a t i o n  R e l e a s e s  

The DEIS c o n s i d e r s  a  number o f  s c e n a r i o s  w h i c h  c o u l d  l e a d  t o  

r e l e a s e  o f  r a d i o a c t i v i t y  a f t e r  t h e  r e p o s i t o r y  has  been  s e a l e d .  

Based  o n  t h e  a s s u m p t i o n s  u s e d  i n  t h e  DEIS a n a l y s e s  o f  l o n g - t e r m  

r e l e a s e  s c e n a r i o s ,  EEG's r e s u l t s  a r e  i n  r e a s o n a b l e  a g r e e m e n t  w i t h  

d o s e  r a t e s  a n d  r a d i o n u c l i d e  m i g r a t i o n  t i m e s  p r e s e n t e d  i n  t h e  t e x t .  

E x c e p t  f o r  t h e  d r i l l i n g  s c e n a r i o ,  t h e  d o s e  r a t e s  a r e  s m a l l .  How- 

e v e r ,  t h e  s c e n a r i o s  c o n s i d e r e d  were  l i m i t e d  and  t h e  EEG has  i d e n t i -  

f i e d  a d d i t i o n a l  s c e n a r i o s  and  c a l c u l a t i o n s  w h i c h  s h o u l d  be  c o n s i d -  

e r e d  s u c h  as  t h e  p o t e n t i a l  c o n t a m i n a t i o n  o f  w e l l  w a t e r  o r  t h e  r o l e  

o f  p r e s s u r i z e d  g a s  i n  b r i n g i n g - r a d i o a c t i v e  m a t e r i a l  t o  t h e  s u r f a c e .  

EEG h a s  c o n s i d e r e d  t h e  r a n g e s  o v e r  w h i c h  some o f  t h e  p a r a m e t e r s  - ,..--- 



- r e l e v a n t  t o  t h e  movement o f  r a d i o a c t i v i t y  i n  g r o u n d  w a t e r  c a n  

v a r y  and  t h e  e f f e c t s  o f  t h e s e  v a r i a t i o n s  on  t h e  D E I S  r e s u l t s .  

T h e r e f o r e ,  E E G  recommends t h a t  t h e  d e t a i l e d  s e n s i t i v i t y  a n a l y s i s  

c u r r e n t l y  b e i n g  c o n d u c t e d  by  DOE s h o u l d  be  i n c l u d e d  i n  t h e  f i n a l  

E I S .  

R e t r i e v a b i l i t y  

I t  i s  e s s e n t i a l  t h a t  t h e  a b i l i t y  t o  r e t r i e v e  t h e  r a d i o a c t i v e  

w a s t e s  be  e x a m i n e d  i n  d e t a i l  as  t o  c r i  

c a n i s t e r  i n t e g r i t y ,  h a z a r d s  t o  w o r k e r s  

p o p u l a t i o n .  

t e r i a ,  p r o c e d u r e s ,  

a n d  h a z a r d s  t o  t h e  

l o g i s t i c s ,  

g e n e r a l  

D e c o m m i s s i o n i n g  

D e c o m m i s s i o n i n g  o p t i o n s  a r e  d i s c u s s e d  i n  s a t i s f a c t o r y  d e t a i l  i n  

t h e  D E I S .  However ,  t h e  r e l a t e d  i s s u e  o f  t h e  d e g r e e  a n d  l o n g e v i t y  

,- 
o f  s i t e  c o n t r o l  a f t e r  d e c o m m i s s i o n i n g  m u s t  be a d d r e s s e d .  T h i s  i s  

i m p o r t a n t  s i n c e  an u n c o n t r o l l e d  s i t e  w o u l d  be  s u b j e c t  t o  v a r i o u s  

human a c t i o n s ,  e s p e c i a l l y  d r i l l i n g ,  t h a t  c o u l d  v i o l a t e  s i t e  

i n t e g r i t y .  The  a d v a n t a g e  a n d  f e a s i b i l i t y  o f  s i t e  c o n t r o l  f o r  

p e r i o d s  g r e a t e r  t h a n  100  y e a r s  s h o u l d  be  e v a l u a t e d .  



HE,".LTH EFFECTS 

The D E I S  n e i t h e r  e s t i m a t e d  n o r  d i s c u s s e d  h e a l t h  e f f e c t s  f r o m  t h e  

p o t e n t i a l  r a d i a t i o n  e x p o s u r e  t o  t h e  p o p u l a t i o n  b u t  u s e d  d o s e s  

i n s t e a d  as  an i n d e x  o f  h a z a r d .  I n  t h e  d e f i n i t i o n  o f  r i s k  i n  t h e  

g l o s s a r y ,  t h e  DEIS d e f i n e d  " c o n s e q u e n c e "  o f  e x p o s u r e  as  " p o p u  

t i o n  d o s e "  and  n o t  " h e a l t h  e f f e c t s " .  A l t h o u g h  t h i s  i s  n o t  as  

i n f o r m a t i v e  a,  h e a l t h  e f f e c t s ,  i t  has  been a  common p r a c t i c e  

r a d i a t i o n  p r o t e c t i o n  w o r k .  

E s t i m a t e d  h e a l t h  e f f e c t s  f r o m  WIPP s h o u l d  be  i n c l u d e d  i n  t h e  f i n a l  

E1.S. I t  i s  r e c o g n i z e d  t h a t  t h e r e  a r e  u n c e r t a i n t i e s  a s s o c i a t e d  

w i t h  s u c h  e s t i m a t e s  t h a t  i n c l u d e  t h e  a n t i c i p a t e d  s i z e  o f  t h e  f u t u r e  

p o p u l a t i o n  a t  r i s k  f r o m  WIPP, t h e  p r o b a b i l i t y  o f  a c c i d e n t s  a n d  t h e  

f r e q u e n c y  d i s t r i b u t i o n  o f  t h o s e  a c c i d e n t s ,  t h e  m a g n i t u d e  o f  t h e  

p o p u l a t i o n  d o s e  f o r  v a r i o u s  c o n d i t i o n s  a n d  i n d e e d  t h e  b a s i c  a p p l i -  

c a b i l i t y  o f  a  l i n e a r  c o r r e l a t i o n  o f  h e a l t h  e f f e c t s  w i t h  d o s e s  a t  

s u c h  l o w  d o s e  r a t e s .  EEG p l a n s  t o  u n d e r t a k e  t h e s e  c a l c u l a t i o n s  i n  - 
t h e  f u t u r e  a n d  t o  a l s o  i n c l u d e  c o m p a r i s o n s  w i t h  p r e s u m e d  d e a t h s  f r o m  

n s t u r a l  b a c k g r o u n d  a n d  o t h e r  r a d i a t i o n  s o u r c e s  i n  t h e  e n v i r o n m e n t .  

E E G  i n t e n d s  t o  u s e  t h e  f o l l o w i n g  a p p r o a c h .  ICRP ( P u b l i c a t i o n s  2 6  

2 7 )  has  d e v e l o p e d  a  s e t  o f  r i s k  c o e f f i c i e n t s  f o r  v a r i o u s  s o m a t i c  

b i o l o g i c a l  e n d  p o i n t s  a n d  t i s s u e s  t h a t  a r e  b a s e d  o n  c u r r e n t l y  a v a  

a b l e  d a t a  ( R e f .  1,  2 ) .  F o r  a  u n i f o r m  w h o l e - b o d y  i r r a d i a t i o n  

( a v e r a g e d  o v e r  b o t h  s e x e s  a n d  a l l  a g e s )  t h e i r  r e p o r t  i n d i c a t e s  a  

m o r t a l i t y  r i s k  c o e f f i c i e n t  o f  a p p r o x i m a t e l y  rem- '  ( a  p r o b a -  

b i l i t y  o f  1  d e a t h  p e r  10 ,000 p e r s o n - r e m ) .  I n  1 9 7 7  UNSCEAR g a v e  more  

d e t a i l e d  i n f o r m a t i o n  o n  t h e  b a s i s  f o r  t h i s  n u m e r i c a l  v a l u e  a n d  

p o i n t e d  o u t  t h a t  s u c h  c o e f f i c i e n t s  a r e  o b t a i n e d  f o r  m o r t a l i t i e s  

i n d u c e d  a t  d o s e s  i n  e x c e s s  o f  1 0 0  r a d s  ( R e f .  3, p .  4 1 4 ) .  T h e r e  i s  

d i s a g r e e m e n t  o v e r  t h e  n u m e r i c a l  v a l u e s  o f  t h e  r i s k  c o e f f i c i e n t s  a x d  

t h e i r  a p p l i c a b i l i t y  f o r  d i f f e r e n t  t y p e s  o f  r a d i a t i o n  and  f o r  d i f f e r -  

e n t  p o p u l a t i o n  g r o u p s  a n d  t h e  r e s u l t s  s h o u l d  b e  c o n s i d e r e d  as  

a p p r o x i m a t i o n s .  T a b l e  1  i n d i c a t e s  t h e  s t e p s  i n  d e v e l o p i n g  r i s k  

e s t i m a t e s .  



.- As i n d i c a t e d  i n  t h e  f i r s t  c o l u m n ,  p o p u l a t i o n s  a t  r i s k  o f  10 4 

( 1 0 , 0 0 0 )  and  l o 6  ( 1 , 0 0 0 , 0 0 0 )  a r e  assumed.  I n  co lumn 2 ,  t h e  

u n i f o r m  w h o l e - b o d y  e q u i v a l e n t  dose  r e c e i v e d  b y  each  member o f  

t h a t  p o p u l a t i o n  i s  i n d i c a t e d  t o  be  e i t h e r  ( 0 . 0 0 0 0 0 1 ) ,  

( 0 . 0 0 0 1 ) ,  o r  l o - '  ( 0 . 0 1 )  r e m s .  These  r a n g e s  o f  v a l u e s  g e n e r a l l y  

c o v e r  t h e - e s t i m a t e d  a v e r a g e  d o s e  e q u i v a l e n t s  r e c e i v e d  a n d  t h e  

p o p u l a t i o n  s i z e s  a c c o r d i n g  t o  t h e  c a l c u l a t i o n s  ' c o n t a i n e d  i n  t h e  

OEIS. I t  i s  assumed f o r  p u r p o s e s  o f  t h i s  t a b l e  t h a t  t h e s e  dose  

e q u i v a l e n t s  a r e  r e c e i v e d  t h r o u g h o u t  t h e  b o d y  o f  e a c h  o f  t h e  

p e r s o n s  i n  t h e  p o p u l a t i o n s .  The p r o d u c t s  o f  a  v a l u e  i n  c o l u m n  1  

a n d  t h e  v a l u e  i n  c o l u m n  2 ,  f o r  a  g i v e n  l i n e ,  g i v e s  t h e  p o p u l a t i o n  

d o s e  e q u i v a l e n t  i n  p e r s o n  rems  i n d i c a t e d  i n  t h e  t h i r d  c o l u m n .  I f  

t h e  r i s k  c o e f f i c i e n t  i s  assumed t o  be  l o m 4  d e a t h s / r e m ,  t h e  p r o d u c t  

o f  a  n u m e r i c a l  v a l u e  i n  t h e  t h i r d c o l u m n  a n d  g i v e s  t h e  

number  o f  d e a t h s  t h a t  a r e  p r e s u m e d  t o  o c c u r  a s  a  r e s u l t  o f  t h e  

i r r a d i a t i o n .  One n e e d s  t o  remember  t h a t  t h e s e  a r e  t h e  number  o f  

d e a t h s  t h r o u g h o u t  t h e  l i f e t i m e  o f  t h e  i n d i v i d u a l s  i n v o l v e d .  I t  

i s  seen  t h a t  f o r  a  p o p u l a t i o n  o f  1  m i l l i o n  p e r s o n s ,  u n i f o r m l y  

e x p o s e d  t o  a  d o s e  e q u i v a l e n t  o f  0 . 0 1  rem, one  w o u l d  e s t i m a t e  

1  d e a t h  f r o m  r a d i a t i o n  i n d u c e d  c a n c e r  d u r i n g  t h e  e n t i r e  l i f e t i m e  

o f  a l l  members o f  t h a t  p o p u l a t i o n .  

T a b l e  1  

I l l u s t r a t i o n  o f  M e t h o d  t o  C a l c u l a t e  

R a d i a t i o n  I n d u c e d  D e a t h s *  

I f  a n d  
Oose E q u i v a l e n t  

P o p u l a t i o n  Oose E q u i v a l e n t  Presumed 
P o p u l a t i o n  ( p e r s o n - r e m )  

i s  ( r e m )  
D e a t h s  

i s  

10 ,000 0 .000001 0 . 0 1  0 .000001  

10,000 0 . 0 0 0 1  1  0 .0001  

10,000 0 . 0 1  1 0 0  0 . 0 1  

1,009,000 0 .0001  1 0 0  0 . 0 1  

1,000,000 0 .01  10 ,000  1  

*The numbers  u s e d  f o r  t h i s  e x a m p l e  a r e  f o r  i l l u s t r a t i v e  p u r p o s e s  o n l y  

a n d  a r e  n o t  d i r e c t l y  a p p l i c a b l e  t o  W I P P .  



Comparison w i t h  N a t u r a l  Background 

I n  t h e  a b s e n c e  of  i n f o r m a t i o n  on h e a l t h  e f f e c t s ,  i t  i s  cus tomary  

t o  compare man-made r a d i a t i o n  e x p o s u r e  t o  t h a t  which o c c u r s  from 

n a t u r a l  background and t h e  DEIS has  done t h i s .  Dose commitments 

from i o n i z i n g  r a d i a t i o n  a r e  p r e s e n t e d  i n  t h e  DEIS f o r  t i m e  p e r i o d s  

r a n g i n g  from a  few d a y s  t o  one y e a r  and f i f t y  y e a r s .  These  d o s e  

commitments a r e  :ompared t o  t h e  dose  e q u i v a l e n t  from n a t u r a l  back- 

ground o v e r  a  few h o u r s ,  one y e a r ,  f i f t y  y e a r s  and s e v e n t y  y e a r s .  
In  some c a s e s ,  t h e  DEIS i n a p p r o p r j a t e l y  used d i s s i m i l a r  t i m e  

p e r i o d s .  

Doses i n  which t h e  r a d i a t i o n  i s  a b s o r b e d  o v e r  one y e a r  s h o u l d  o n l y  

be compared t o  n a t u r a l  background r a d i a t i o n  o v e r  a  s i m i l a r  t i m e  

p e r i o d .  S i m i l a r l y ,  d o s e s  from r a d i a t i o n  t h a t  o c c u r  o v e r  f i f t y  

y e a r s  can  be compared t o  f i f t y  y e a r s  c u m u l a t i v e  t o t a l  f rom n a t u r a l  

background r a d i a t i o n  e x p o s u r e .  Examples where t h i s  has  n o t  been 

done i n c l u d e  T a b l e s  9-18 ,  9 - 1 9 ,  9-25 a n d '  i n  t h e  d i s c i r s s i o n  of - 
T a b l e  6 -13 .  
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INVENTORY O F  RADIOACTIVITY 

( D E I S  Chapters 2, 6, 9, E) 

TRU Waste Inventory 

T h e  DEIS stated that: " T h e  q u a n t i t i e s  o f  w a s t e  s t o r e d  at various 

s t o r a g e  locations a r e  not p r e c i s e l y  known; t h a t  is, t h e  estimations 

o f  t h e s e  quantities ... have l a r g e  u n c e r t a i n t i e s  a s s o c i a t e d  w i t h  

them. In addition, it has not y e t  been 'jecided w h i c h  l o c a t i o n s  

will actually be shipping w a s t e  t o  t h e  W I P P  r e f e r e n c e  r e p o s i t o r y "  

(6-11;3). EEG r e c o g n i z e s  DOE'S d i f f i c u l t y  in o b t a i n i n g  a n  a c c u r a t e  

inventory o f  T R U  w a s t e  t o  b e  stored a t  t h e  WIPP. T h e  c a l c u l a t e d  

inventories used by EEG a r e  based on i n f o r m a t i o n  in t h e  DEIS. If 

t h i s  information is i n c o m p l e t e  o r  i n c o r r e c t  o n  t h e  q u a n t i t y  o r  

isotopic composition, t h e n  t h e  d o s e  and c o n c e n t r a t i o n  e s t i m a t e s  

will a l s o  be i-n error. 

Activity E s t i m a t e s  

S i n c e  t h e  D E I S  did not i n c l u d e  e s t i m a t e s  o f  t h e  total v o l u m e  o r  
6 

a c t i v i t y  o f  t r a n s u r a n i c  (TRU) waste, EEG has p r e p a r e d  e s t i m a t e s  

o f  t h e  a m o u n t s  t o  be l o c a t e d  i n  t h e  r e p o s i t o r y  ( s e e  T a b l e s  2, 3 and 

5) and t h e  i n v e n t o r i e s  f o r  t r u c k  a n d  rail s h i p m e n t s  ( s e e  T a b l e s  3 

a n d  4) a n d  r e c o m m e n d s  t h a t  s u c h  i n f o r m a t i o n  be i n c l u d e d  in t h e  

final EIS. 

EEG's e s t i m a t e s  a r e  based o n  informati 

w a s t e  v o l u m e  a n d  s h i p m e n t  p r o j e c t i o n s  

c o n c e n t r a t i o n s  in A p p e n d i x  E. T h e  per 

w a s  taken t o  be t h i r t y  y e a r s ,  b e c a u s e  

"...the plant is d e s i g n e d  f o r  a useful 

1 - 4 ; )  De t a i l s  o f  t h e  c a l c u l a t i o n s  

o n  in the DEIS, p a r t i c u l a r l y  

in C h a p t e r  6 a n d  r a d i o n u c l i d e  

i o d  o f  r e p o s i t o r y  o p e r a t i o n  

of t h e  D E I S  s t a t e m e n t  that 

l i f e  o f  a t  l e a s t  30 y e a r s "  

a p p e a r  in A p p e n d i x  1. 

R a dionuclide C o n c e n t r a t i o n s  

It is r e c o g n i z e d  t h a t  t h e  a m o u n t s  o f  r a d i o n u c l i d e s  p r e s e n t  in 

c o n t a i n e r s  o f  a g i v e n  t y p e  d i f f e r  g r e a t l y ,  m a k i n g  it d i f f i c u l t  

t o  get an a c c u r a t e  inventory. However, t h e r e  a r e  i n c o n s i s t e n c i e s  ir- 



t h e  D E I S .  The a v e r a g e  p l u t o n i u m  c o n t e n t  l i s t e d  i n  A p p e n d i x  E 

i s  8 grams p e r  box a n d  13 grams p e r  d rum f o r  C H - T R U  w a s t e  

( T a b l e s  E-1, E-2 ,  pp .  E - 2 , 3 ) ,  w h e r e a s  T a b l e  9 -43  ( 9 - 1 0 3 )  i n  t h e  

D E I S  l e a d s  t o  h i g h e r  e s t i m a t e s .  T h i s  t a b l e  g i v e s  p r o j e c t e d  

CH-TRU w a s t e  i s o t o p i c  c o n c e n t r a t i o n s  ( i n  C i l l i t e r  a n d  g l l i t e r )  100  

and 1000 y e a r s  a f t e r  b u r i a l .  The D E I S  n o t e s  t h a t  " t h e  i n v e n t o r y  l i s t e d  

i n  t h e s e  t a b l e s  i s  n o t  p r e c i s e l y  t h e  same as  t h a t  shown i n  A p p e n d i x  

E" and  s t a t e s  t h a t  " a c t u a l  a s s a y  d a t a  f r o m  t h e  I d a h o  N a t i o n a l  

E n g i n e e r i n g  L a b o r a t o r y "  w e r e  u s e d  ( 9 - 1 0 2 ) .  The d a t a  i n  T a b l e  9 -43  

a p p e a r  c o n s i s t e n t  w i t h  r e s u l t s  o f  an  INEL a s s a y  r e p o r t e d  by  

B ingham and B a r r  (SAND 7 8 - 1 7 3 0 ) .  

T a b l e  6 summar i zes  t h e  d i f f e r i n g  a c t i n i d e  c o n c e n t r a t i o n s  o b t a i n e d  

f r o m  T a b l e s  E-1, E-2  and  9 - 4 3 .  Box  c o n c e n t r a t i o n s  o b t a i n e d  

f r o m  T a b l e  E-2  a r e  an  o r d e r  o f  m a g n i t u d e  l o w e r  t h a n  d rum c o n c e n t r a t i o n s  

o b t a i n e d  f r o m  T a b l e  E -1 .  The INEL a s s a y  c o n c e n t r a t i o n s  a r e  s l i g h t l y  

h i g h e r  t h a n  t h e  T a b l e  E-1 d rum c o n c e n t r a t i o n s .  Does t h i s  mean 

t h a t  new d a t a  s u g g e s t  h i g h e r  b o x  a n d  d r u m  c o n c e n t r a t i o n s  t h a n  t h o s e  

g i v e n  i n  T a b l e s  E-1 a n d  E - 2 ?  - 
S p e n t  F u e l  I n v e n t o r y  

The s p e n t  f u e l  i n v e n t o r y  i n  t h e  DEIS a g r e e s  w i t h  o t h e r  p u b l i s h e d  

i n v e n t o r i e s  ( r e f e r e n c e s  1, 2, 3 ) .  The c o m p u t e r  p r o g r a m  u s e d  t o  

d e r i v e  t h e s e  i n v e n t o r i e s  was ORIGEN ( r e f . 4 ) .  ORIGEN has  been 

e v a l u a t e d ,  t e s t e d  a n d  d i s t r i b u t e d  b y  t h e  U. S .  D e p a r t m e n t  o f  

E n e r g y ,  R a d i a t i o n  S h i e l d i n g  I n f o r m a t i o n  C e n t e r  ( r e f .  5 )  and  i s  

b e i n g  u s e d  w r 1 d w i d . e  a s  a n  a c c e p t e d  i n v e n t o r y  c o d e  b y  t h e  n u c l e a r  

f i e l d .  C o r r e l a t i o n  b e t w e e n  m e a s u r e m e n t s  a n d  c a l c u l a t i o n s  has  

g e n e r a l l y  been  g o o d  ( r e f .  6 ) .  

EEG n o t e s  t h a t  t h e  a c t i v a t i o n  p r o d u c t  C a r b o n - 1 4  was n o t  i n c l u d e d  

i n  t h e  s p e n t  f u e l  i n v e n t o r y .  I t  w i l l  b e  p r e s e n t  i n  g r e a t e r  

q u a n t i t i e s  t h a n  1 - 1 2 9  ( r e f .  7 ) ,  h a s  a  h a l f - l i f e  o f  5 7 3 0  y e a r s ,  

a n d  i s  v e r y  m o b i l e  i n  t h e  e n v i r o n m e n t .  I t  has  b e e n  p r o j e c t e d  t o  - c a u s e  t h e  m a j o r  p a r t  o f  t h e  p o p u l a t i o n  d o s e  f r o m  n u c l e a r  r e a c t o r s  



T a b l e  2 

C s t i m a t e d  - 3 0 - y e a r  re posit or^ T R U  Waste I n v e n t o r y *  

I s o t o p e  A c t i v i t y  ( C i l  

* 
T h e s e  e s t i m a t e s  i n c l u d e  t h e  e f f e c t s  o f  d e c a y  a n d  i n g r o w t h .  

* * 
P l u t o n i u m - 2 4 1  ( h a l f - l i f e  = 1 3  y e a r s )  i s  a  b e t a  e m i t t e r  w h i c h  
d e c a y s  t o  A m e r i c i u m - 2 4 1  ( h a 1  f - 1  i f e  = 4 6 0  y e a r s ) .  



T a b l e  2 

I n v e n t o r y  o f  R a d i o a c t i v i t y *  

,- 

CH-TRU 

I s o t o p e  R e p o s i t o r y  T o t a l  
( C i )  

Pu-241**  2.8 x 1 0  6  

Am-241 -- 7 . 7  1 c 3  

T o t a l  3 . 4  x l o 6  

RH-TRU 

R e p o s i t o r y  T o t a l  A c t i v i t y  i n  a  A c t i v i t y  i n  a  

- ( C i )  r a i l  s h i p m e n t  t r u c k  s h i p m e n t  
( C i )  ( C i  

S r - 9 0 / Y - 9 0  2.8 x 1 0  2100.  420. 6  

CO-60 1.7 x 1 0  1 3 .  2.6 4  
.A 

RU-106/Rh-106 2.5 x 1 0  18.5 3.7 4  

Cs-137/Ba-137m 1 . 4  x 1 0  4  10.5 2.1 

Eu-152 3.6 x 1 0  2.7 .53  3  

Eu-154 1 .4  x 1 0  10.5 2.1 4  

Th-232 8.0 .006  .991 

U-234 6.5 x ( 4 . 9  (9 .7  x 

U-235 2.7 .002  ( 4 . 1  

U-238 6.0 x 1 0  .044  .009 

Pu -238 7.4 x l o 2  . 5 5  . I 1  

Pu-239 8.7 x 1 0  6.5 1.3 3  

PU -240 2.0 l o 3  1.5 .3 

Pu -241** 5.2 x 1 0  39 .  7.0, 4  

Am-241 1.4 x 1 0  .ll .02 2  

Cm-244 3.6 x 1 0  27.  5.3 4  

T o t a l  3.0 x 10' 2.2 l o 3  4.5 x 1!12 

A. * 3 0  y e a r s  o f  new p r o d u c t i o n  a r e  a d d e d  t o  t h e  b a c k l o g  ( s e e  D E I S  T a b l e s  
6 -2 ,  6 - 6 ) .  The  e f f e c t s ' o f  d e c a y  a n d  i n g r o w t h  a r e  n o t  i n c l u d e d  i n  t h e s e  
e s t i m a t e s .  

* * 
B e t a  e m i t t e r  w i t h  a  1 3  y e a r  h a l f - l i f e .  



T a b l e  4 

CH-TRU S h i p m e n t  I n v e n t o r i e s  

I s o t o p e  C i / d r u m  C i / b o x  C i / r a i l  C i l t r u c k  C i l r a i l  C i l t r u c k  
( T a b l e  ( T a b l e  s h i p m e n t  s h i p m e n t  s h i p m e n t  s h i p m e n t  

E - 1 )  E - 2 )  o f  d rums  o f  drums o f  b o x e s  o f  boxes  

I 
A CH-TRU S h i p m e n t  Vo lumes*  
m 
I 

Mode C o n t a i n e r  Volume o f  C o n t a i n e r s  Waste volume 
c o n t a i n e r  p e r  s h i p m e n t  p e r  s h i p m e n t  

( f t 3 )  ( f t 3 )  

 ail^ Box 112  2 4  2700 

R a i l  Drum 7.4 120  930 

T r u c k  b  Box 112  8 900 

T r u c k  Drum 7.4 42 31 9 

a~~~~ r a i l c a r  assumed f o r  r a i l  s h i p m e n t .  

b ~ y p e  B  c o n t a i n e r  f o r  t r u c k  s h i p m e n t  assumed t o  h o l d  8 b o x e s .  

*DEIS, T a b l e  6 - 3 ( 6 - 1 2 ) .  



T a b l e  5  

TRU Waste Volumes ( f t m 3 ) :  30  Y e a r  R e p o s i t o r y  T o t a l s  

TY pe New w a s t e  New w a s t e  
o f  p r o d u c t i o n  p r o d u c t i o n  B a c k l o g  + 30 y e a r  

Waste  C o n t a i n e r s  B a c k l o g *  p e r  y e a r *  i n  30  y e a r s  p r o d u c t i o n  

CH Boxes 7.0 l o 5  9.0 x 1 0  
4  2.7 x l o 6  

C H Drums 2 . 4  x l o 6  1.5 x 1 0  5  4 . 5  x 10  6  

R H C a n i s t e r s  7.7 l o 4  6.9 l o 3  2.1 x 10  5 2.8 x 10  5 

* 
D E I S ,  T a b l e s  6-2 ,  6 - 6  ( 6 - 1 2 . 6 - 1 4 ) .  A 

u 
I 



T a b l e  6 

C H  T R U  R a d i o n u c l i d e  C o n c e n t r a t i o n s  -. - 

I R a d i o n u c l i d e  c o n c e n t r a t i o n s  ( p C i / l )  * I 
H a l f -  F r o m  T a b l e  E-l.* F r o m  T a b l e  E-2, From I N E L  a s s a y  F r o m  T a b l e  9-43 

I s o t o p e  l i f e  (yrs.) in d r u m s  in b o x e s  S A N D  7 8 - 1 7 3 0  ( p .  87, a t  100 years 
- 

I 
* C a l c u l a t e d  by d i v i d i n g  t h e  e x p e c t e d  a c t i v i t i e s  (Ci/drum a n d  C i / b o x )  in T a b l e s  E-1 a n d  E - 2  by OD 

I 

t h e  c o n t a i n e r  v o l u m e s  ( 2 0 8  l i t e r s  f o r  a  d r u m  a n d  3.2 x  lo3 l i t e r s  f o r  a  box), a n d  m u l t i p l y i n g  

by lo6 pCi/Ci. 
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WASTE ACCEPTANCE CRITERIA 

( D E I S  C h a p t e r  5 )  

M a j o r  C o n c l u s i o n s  

1 )  S i n c e  t h e  w a s t e  a c c e p t a n c e  c r i t e r i a  a r e  u n d e r  a c t i v e  d e v e l o p -  

m e n t  b y  t h e  DOE, t h e y  a r e  n o t  i n  t h e  D E I S .  However ,  D O E  has  

been f u r n i s h i n g  EEG w i t h  m a t e r i a l  on t h e  c r i t e r i a  as  t h e y  a r e  

b e i n g  d e v e l o p e d  b y  t h e  Waste A c c e p t a n c e  C r i t e r i a  S t e e r i n g  

C o m m i t t e e  f o r  r e v i e w .  

U n t i l  s u c h  t i m e  as  w a s t e  a c c e p t a n c e  c r i t e r i a  a r e  d e f i n e d ,  

t h e  r a d i o l o g i c a l  c o n s e q u e n c e s  o f  o p e r a t i o n s  and  a c c i d e n t s  

c a n n o t  be  f u l l y  a n a l y z e d .  T h r e e  m a j o r  c o n c e r n s  o f  b o t h  

t h e  DOE and  t h e  EEG a r e  t h e  p r e s e n c e  i n  t h e  TRU w a s t e  o f :  

a )  g a s  f r o m  o r g a n i c  d e c o m p o s i t i o n  

b )  c o m b u s t i b l e  m a t e r i a l s ;  a n d  

c )  r e s p i r a b l e  p a r t i c l e s .  

2 )  Some i n t e r i m  c r i t e r i a  o n  RH-TRU w a s t e  i n  T a b l e  5 - 1  a r e  

l e s s  s t r i n g e n t  t h a n  c r i t e r i a  f o r  CH-TRU w a s t e .  

3 )  I t  i s  e s s e n t i a l  t h a t  t h e  r e t r i e v a b i l i t y  o f  t h e  r a d i o a c t i v e  

w a s t e s  be  e x a m i n e d  i n  d e t a i l  as  t o  c r i t e r i a ,  l o g i s t i c s ,  p r o -  

c e d u r e s ,  i n t e g r i t y  o f  c o n t a i n e r s ,  h a z a r d s  t o  w o r k e r s ,  a n d  

h a z a r d s  t o  t h e  g e n e r a l  p o p u l a t i o n .  

CH a n d  RH-TRU C r i t e r i a  

The r e v i e w  o f  t h e  i n t e r i m  w a s t e  a c c e p t a n c e  c r i t e r i a  f o r  CH a n d  

RH-TRU w a s t e  ( 5 - 4 ,  5 - 5 )  l e d  t o  s e v e r a l  c o n c e r n s :  

1 )  C o m b u s t i b i l i t y .  A l i m i t  h a s  n o t  been  p l a c e d  o n  t h e  amount  o f  - 
.+ 

c o m b u s t i b l e  m a t e r i a l s  w h i c h  may be p l a c e d  i n  i n d i v i d u a l  c o n t a i n e  

o r  c o l l e c t i v e l y  i n  t h e  u n d e r g r o u n d  s t o r a g e  rooms .  EEG i s  
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c o n c e r n e d  s i n c e  f i r e  i s  l i s t e d  among t h e  p o s s i b l e  a c c i d e n t s .  

2 )  Gas G e n e r a t i o n .  G a s - g e n e r a t i n g  m a t e r i a l s  i n  CH-TRU w a s t e  a r e  
4.- 

l i m i t e d  t o  1 0 %  b y  w e i g h t  i n  any  s i n g l e  s t o r a g e  room.  No 

,,_.--. l i m i t  i s  g i v e n  f o r  RH-TRU w a s t e .  The 10% l i m i t  shown w o u l d  
" n o t  p r o v i d e  m e a n i n g f u l  g u i d a n c e  t o  t h e  i n d i v i d u a l s  p a c k i n g  

t h e  c o n t a i n e r s .  How much g a s - g e n e r a t i n g  w a s t e  w i l l  be a c c e p t e d ?  

How much gas  a n d  w h a t  t y p e  c a n  be  g e n e r a t e d ?  What w i l l  be  

t h e  l o n g  t e r m  e f f e c t s  o f  gas  g e n e r a t i o n ?  On. p p .  9 - 1 3 3  t o  9 - 1 3 6 ,  

gas  g e n e r a t i o n  a n d  i t s  p o s s i b l e  e f f e c t s  on t h e  r e p o s i t o r y  a r e  

d i s c u s s e d .  T h e s e  p r o b l e m s  a r e  b e i n g  i n v e s t i g a t e d  b y  t h e  D O E .  

C a l c u l a t i o n s  h a v e  been c a r r i e d  o u t  w h i c h  i n d i c a t e  t h a t  gas  

p r e s s u r e s  i n  t h e  r e p o s i t o r y  " m i g h t  e x c e e d  l i t h o s t a t i c  p r e s s u r e s  

a t  t h e  r e p o s i t o r y  d e p t h s "  ( 9 - 1 3 6 ;  d e t a i l s  a r e  n o t  g i v e n ) .  

The s t a t e m e n t  i s  made t h a t  "To i n s u r e  t h a t  e v o l v e d  g a s e s  w i l l  

n o t  f r a c t u r e  t h e  r o c k  o v e r l y i n g  t h e  r e f e r e n c e  r e p o s i t o r y ,  t h e  

w a s t e  a c c e p t a n c e  c r i t e r i a  w i l l  l i m i t  t h e  amount  of gas-producing 

m a t e r i a l  i n  t h e  w a s t e  a c c e p t e d  f o r  b u r i a l "  ( 9 - 1 3 6 ; 3 ) .  Gas 

g e n e r a t i o n  c r i t e r i a  s h o u l d  be  v e r y  s p e c i f i c  a n d  s h o u l d  be  

s u p p o r t e d  b y  e v i d e n c e  o f  t h e i r  a d e q u a c y .  D e t a i l e d  g u i d a n c e  

s h o u l d  be  p r o v i d e d  t o  w a s t e - g e n e r a t i n g  f a c i l i t i e s  i n  o r d e r  

t o  h e l p  t h e m  m e e t  t h e  c r i t e r i a .  I t  i s  n o t  c l e a r  how w a s t e -  

g e n e r a t i n g  f a c i l i t i e s  w i l l  d e t e r m i n e  t h e  c o n t e n t  o f  g a s - p r o d u c i n g  

m a t e r i a l s  i n  p r e v i o u s l y  s t o r e d  w a s t e s .  

3 )  P y r o p h o r i c s .  EEG b e l i e v e s  c r i t e r i a  s h o u l d  s p e c i f y  t h e  

a m o u n t s  o f  p y r o p h o r i c  m a t e r i a l  p e r m i t t e d  i n  b o t h  CH a n d  RH-TRU 

w a s t e .  

4 )  H a z a r d o u s  M a t e r i a l .  What n o n - r a d i o a c t i v e  h a z a r d o u s  m a t e r i a l s  

m u s t  WIPP be  p r e p a r e d  t o  h a n d l e ,  a n d  i n  w h a t  t o t a l  q u a n t i t y ?  

What c r i t e r i a  w i l l  t h e  WIPP o p e r a t o r  u s e  i n  a u t h o r i z i n g  s u c h  

m a t e r i a l ?  ( S e e  t h e  r e f e r e n c e  t o  " H a z a r d o u s  m a t e r i a l s "  i n  

T a b l e  5 . 1 ) .  What c a l c u l a t i o n s  h a v e  been d o n e  o n  t h e  p o t e n t i a l  

r e e n t r y  o f  t h e s e  m a t e r i a l s  t o  t h e  b i o s p h e r e ?  Some o f  t h e m  

c o u l d '  be  h a z a r d o u s  f o r  p e r i o d s  l o n g e r  t h a n  t h e  r a d i o a c t i v e  w a s t e s .  



5 )  T h e r m a l  Power .  A c r i t e r i o n  o f  0 . 1  w / f t 3  i s  g i v e n  f o r  color 

c o d i n g  and  i d e n t i f i c a t i o n  f o r  t h e  C H - T R U  w a s t e .  A c r i t e r i o n  

s h o u l d  be g i v e n  f o r  RH-TRU as w e l l .  - 
The e x p l a n a t i o n  g i v e n  f o r  n o t  r e s t r i c t i n g  c o m b u s t i b i l i t y ,  gas  

g e n e r a t i o n  o r  t h e r m a l  power  f o r  RH-TRU w a s t e  i s  t h a t  " q u a n t i t i e s  

[ o f  RH-TRU w a s t e ]  a r e  i n s i g n i f i c a n t ,  and  p r o c e s s i n g  w i l l  p r o b a b l y  

n o t  be a v a i l a b l e "  ( 5 - 4 ) .  The D E I S  r e f e r s  t o  RH-TRU w a s t e  as  

c o n s t i t u t i n g  " a  s m a l l  f r a c t i o n  ( a b o u t  2% by  v o l u m e )  o f  t h e  TRU w a s t e  

g e n e r a t e d  :y t h e  DOE c o m p l e x "  ( 5 - 6 ; 1 ) ,  and  g o e s  o n  t o  s t a t e  t h a t  

"Even  i f  a l l  t h e  RH-TRU w a s t e  w e r e  g a s - p r o d u c i n g  o r  c o m b u s t i b l e ,  

t h e r e  w o u l d  p r o b a b l y  n o t  be e n o u g h  t o  c a u s e  s i g n i f i c a n t  p r o b l e m s  

a t  t h e  WIPP r e f e r e n c e  r e p o s i t o r y "  ( 5 - 6 ; 2 ) .  EEG's  e s t i m a t e s  o f  

t o t a l  r e s p o s i t o r y  TRU w a s t e s  v o l u m e s  ( s e e  T a b l e  5, p . 2 0 )  a r e  
7 5  1 . 0  x  1 0  c u b i c  f e e t  o f  CH-TRU a n d  2 .8  x  1 0  c u b i c  f e e t  o f  RH-TRU. 

I f  t h i s  amount  o f  RH-TRU m a t e r i a l  i s  t o  be c o n s i d e r e d  i n s i g n i f i c a n t ,  

c a l c u l a t i o n s  i n  t h e  f i n a l  E I S  s h o u l d  s u p p o r t  t h i s  c o n c l u s i o n .  

F u r t h e r m o r e ,  EEG e s t i m a t e s  t h e  a v e r a g e  l e v e l  o f  r a d i o a c t i v i t y  o f  

m a t e r i a l  i n  a  s h i p m e n t  o f  RH-TRU w a s t e  t o  be  2 . 2  x l o 3  C i l r a i l  
2 .  s h i p m e n t  and  4.5 x  1 0  C i l t r u c k  s h i p m e n t  ( s e e  T a b l e  3,  p . 1 8 ) .  -. 

The d e g r e e  o f  m o b i l i t y  a n d  c o m b u s t i b i l i t y  o f  w a s t e s  w i l l  be  a  f a c t o r  

i n  d e t e r m i n i n g  t h e  c o n s e q u e n c e s  o f  a  t r a n s p o r t a t i o n  a c c i d e n t .  

P r e v i o u s l y  S t o r e d  TRU \ !astes 

To  w h a t  e x t e n t  w i l l  p r e v i o u s l y  s t o r e d  TRU w a s t e  be  r e - e x a m i n e d ,  

t r e a t e d  a s  may b e  n e c e s s a r y  ( i n c i n e r a t i o n ,  i m m o b i l i z a t i o n  o f  a s h ,  

e t c . )  a n d  r e p a c k a g e d  p r i o r  t o  s h i p m e n t  t o  WIPP? Some o f  t h e  

w a s t e s  p r o p o s e d  f o r  WIPP may h a v e  b e e n  i n  s t o r a g e  a s  l o n g  a s  20  

y e a r s .  The  c h a r a c t e r i s t i c s  o f  t h e  w a s t e s  a n d  t h e  c o n t a i n e r s  

c o u l d  h a v e  c h a n g e d  s u b s t a n t i a l l y  i n  t h a t  t i m e ,  r e n d e r i n g  e i t h e r  

t h e  w a s t e s ,  t h e  c o n t a i n e r s ,  o r  b o t h  u n s u i t a b l e  f o r  s t o r a g e  a t  t h e  

WIPP. A c c o r d i n g  t o  r e f e r e n c e  16,  i t  i s  d o u b t f u l  t h a t  17C d rums  

w o u l d  m e e t  t h e  l e a k  t e s t  r e q u i r e m e n t s  o f  t h e  ANSI s t a n d a r d  1 4 . 5 ,  

p a r t i c u l a r l y  a f t e r  a d e c a d e  o f  s t o r a g e .  The i n t e g r i t y  o f  t h e  

drums w i t h o u t  p o l y e t h y l e n e  
--.-.. -.. t h e  n o - l e a k  r e a u i r e m e n t  o f  

1  i n e r s  i s  p a r t i c u l a r l y  s u s p e c t .  I s  
A 

ANSI 1 4 . 5  o r  t h e  r e q u i r e m e n t s  o f  1 0  



Information in reference 1 1  indicated that there was non-uniformity 
among the various suppliers of the TRU wastes in the way in which 

wastes were stored and data recorded. The waste acceptance 

criteria should clearly establish uniform practices which are 
consistent with the needs o f  WIPP. For example, reference 22 

indicated that all Pu-238 contaminated waste in 'drums which have 

been previously stored for significant time periods should be 

considered potentially explosive until individual drum analyses are 
conducted. This would imply that such drums would not meet a 

criterion prohibiting explosive material in CH and RH-TRU waste 
containers. 

Impacts of Processinp 

Processing of CH-TRU Waste by s 

in the DEIS as a strong possibi 

lagging pyrolys 

lity (5-9). Th 

is was presented 

is raises certain 

.- questions. Would slagging pyrolysis facilities be set up at all 
sites from which waste would be sent? Would pyrolysis take 

place only at INEL? In this case, would waste from other locations 

be sent to Idaho for processing o r  would the waste acceptance 

criteria be relaxed for waste from other locations? Will some of 

the waste be processed at the repository site? This would have 

implications in t h e a r e a  o f  transportation and operational 

exposures. 

The statement on page 5-7;3 that "the waste-acceptance criteria 

finally selected will produce smaller impacts than the impacts 
calculated from the assumed criteria" seems premature. 



D e t a i l e d  Comments - 
5 - 3 ,  5 - 4  What i s  t h e  r a t i o n a l e  b e h i n d  " L a r g e  s u p p l i e r s  m u s t  o b s e r v e  

a n o t h e r  l i m i t :  t h e  s u r f a c e - d o s e  r a t e  o f  t h e i r  s h i p m e n t  

a v e r a g e d  o v e r  3  m o n t h s ,  m u s t  be  no  h i g h e r  t h a n  10 m r e m / h r U  

( 5 - 3 : 7 ) ?  What i s  t h e  l i m i t  f o r  s m a l l  s u p p l i e r s ?  A l s o ,  

w h a t  a r e  t h e  s u r f a c e  c o n t a m i n a t i o n  l i m i t s  ( R e f .  49 CFR 

1 4 3 . 3 9 a ) ?  

Have c r i t e r i a  b e e n  d e v e l o p e d  f o r  s p e n t  f u e l  and  H i f l h  L e v e l  

Was te?  

5 - 5  S u r f a c e  C o n t a m i n a t i o n  C r i t e r i a  r e f e r e n c e  s h o u l d  be  49 CFR 

1 7 3 . 3 9 8  

5 -4 ,5 -7 ;4  T a b l e  5 -  

m a t e r i a l  

i n s t e a d  o f  49 CFR 7 3 . 3 9 8  i n  T a b l e  5 - 1 .  

1  s t a t e d  t h a t  s m a l l  q u a n t i t i e s  o f  p y r o p h o r i c  

w i l l  b e  a c c e p t a b l e .  Page 5 -7  s t a t e d  t h a t  

e n v i r o n m e n t a l  i m p a c t s  w e r e  a s s e s s e d  u n d e r  t h e  a s s u m p t i o n  

t h a t  n o  p y r o p h o r i c  m a t e r i a l  w o u l d  b e  a c c e p t e d .  - 
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S a n d i a  L a b o r a t o r i e s ,  "WIPP A c c e p t a n c e  C r i t e r i a  f o r  D e f e n s e  

L o w - L e v e l  TRU Waste,"  J u l y  1, 1977.  

M o l e c k e ,  M a r t i n  A . ,  W I P P  T r a n s u r a n i c  Wastes E x p e r i m e n t a l  

C h a r a c t e r i z a t i o n  P r o g r a m  (SAND 78 -1356  Draft), J u l y  1977.  

" P r e v i o u s  ERDA Commi tments  C o n c e r n i n g  t h e  Removal o f  Waste  

f r o m  I d a h o , "  a  memorandum f r o m  C o l i n  A .  H e a t h  t o  D e l  D a v i s ,  

J u l y  28 ,  1977 .  

" F i n a l  R e p o r t  o f  Task  G r o u p  on WIPP C r i t e r i a  I n t e r r e l a t i o n s h i p , "  

a  l e t t e r  f r o m  C .  Wayne B i l l s  t o  R .  G l e n n  B r a d l e y ,  A u g u s t  30 ,  1977 .  

"WIPP A c c e p t a n c e  C r i t e r i a  f o r  D e f e n s e  i n t e r m e d i a t e - L e v e l  TRU 

H a s t e , "  S e p t e m b e r  1 ,  1 9 7 7  

" A s s e s s m e n t  o f  R & D  i n  S u p p o r t  o f  F i n a  

C r i t e r i a , "  a  memorandum a n d  r e p o r t  f r o m  
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" D r a f t  R e v i s e d  A c c e p t a n c e  C r i t e r i a  f o r  

i z i n g  WIPP A c c e p t a n c e  

P . Y .  L o w r y  t o  R .  G l e n n  

e f e n s e  L o w - L e v e l  TRU 

Wastes , "  a  l e t t e r  a n d  comments o f  C.D. Z e r b y  t o  J . J .  S c n r e i b e r ,  

S e p t e m b e r  2 2 ,  1 9 7 7 .  

" M i n u t e s  o f  M e e t i n g  o f  Waste A c c e p t a n c e  C r i t e r i a  S t e e r i n g  
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" R e s p o n s e  t o  t h e  Waste  A c c e p t a n c e  C r i t e r i a  S t e e r i n g  C o m m i t t e e  

R e g a r d i n g  L e a c h a b i l i t y  C o n c e r n  f o r  T r a n s u r a n i c  Wastes , "  a  

memorandum a n d  r e p o r t  f r o m  M.A. M o l e c k e ,  May 23,  1 9 7 8 .  



"Was te  A c c e p t a n c e  C r i t e r i a  S t e e r i n g  C o m m i t t e e ,  M i n u t e s  o f  

M e e t i n g ,  June 1 4 - 1 5 ,  1978 , "  w i t h  17 a t t a c h m e n t s .  

" T r a n s u r a n i c  Waste A c c e p t a n c e  C r i t e r i a  f o r  G e o l o g i c  D i s p o s a l , "  

a  memorandum f r o m  M.L. Kram t o  Waste  A c c e p t a n c e  C r i t e r i a  S t e e r i n g  

C o m m i t t e e .  

" C o n t a c t - H a n d l e d  TRU Waste P a c k a g e s , "  a  memorandum and  r e p o r t  

f r o m  L . W .  S c u l l y  t o  Waste A c c e p t a n c e  C r i t e r i a  S t e e r i n g  C o m m i t t e e ,  

S e p t e m b e r  1 9 ,  1 9 7 8 .  

L o s  A lamos T e c h n i c a l  A s s o c i a t e s ,  I n c .  P r e l i m i n a r y  R e p o r t  on  

t h e  WIPP O p e r a t o r  Dose C a l c u l a t i o n s ,  S e p t e m b e r  1 9 7 8 .  

"The  E f f e c t  o f  ~ a - s t e  L e a c h a b i l i t y  o n  E a d i o n u c l  i d e  Mob i  1  i t y  , I 1  

a  memorandum and  r e p o r t  f r o m  P.D. O ' B r i e n  t o  Was te  A c c e p t a n c e  

C r i t e r i a  S t e e r i n g  C o m m i t t e e ,  S e p t e m b e r  22,  1978 .  
A 

S h e f e l b i n e ,  H e n r y  C .  P r e l i m i n a r y  E v a l u a t i o n  o f  t h e  C h a r a c t e r -  

i s t i c s  o f  D e f e n s e  T r a n s u r a n i c  W a s t e s  (SAhD 78,-1850 D r a f t ) ,  

u n d a t e d .  

"Comments R e c e i v e d  on TRU P a c k a g i n g  i n  WIPP C o n c e p t u a l  D e s i g n  

R e p o r t , "  an u n d a t e d  and  u n s i g n e d  r e p o r t .  

" M i n u t e s  o f  H a s t e  A c c e p t a n c e  C r i t e r i a  S t e e r i n g  C o m m i t t e e  M e e t i n g , "  
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"Comments on  R e v i s i o n  1 ( O c t .  5, 1 9 7 8 )  o f  P r o p o s e d  I n t e r i m  

A c c e p t a n c e  C r i t e r i a  f o r  C o n t a c t - H a n d l e d  TRU W a s t e s , "  a  memorandum 

and  r e p o r t  f r o m  M.L. Kram t o  H.H. I r b y .  

"Comments on P r o p o s e d  I n t e r i m  W a s t e  A c c e p t a n c e  C r i t e r i a  f o r  

C o n t a c t - H a n d l e d  TRU Waste,"  a  l e t t e r  f r o m  D.E. L a r g e  t o  H.H. I r b y ,  

O c t o b e r  5 ,  1978 .  



2 1 .  "WIPP F i r e  T e s t  P r o g r a m , "  a  memorandum f r o m  T.O. H u n t c r  t o  - W a s t e  A c c e p t a n c e  C r i t e r i a  S t e e r i n g  C o m m i t t e e ,  S e p t e m b e r  2 2 ,  1 9 7 8 .  

2 2 .  " A n  I n t e r i m  Summary o f  E x p e r i m e n t a l  P r o g r a m s  f o r  t h e  WIPP TRU 

W a s t e  , A c c e p t a n c e  C r i t e r i a , "  ( D r a f t ) ,  J a n u a r y  1 9 7 9 .  
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P i l o t  P l a n t  ( W I P P - D O E - 2 1 ) ,  J a n u a r y  1 0 ,  1 9 7 9 .  



TRANSPORTATION 
(DEIS C'apter 6) 

Major Conclusions 

The equations used i n  the calculations of radiation doses 
from the normal transportation of the radioactive wastes 
have been derived by the EEG and the calculated doses were 
found to be in agreement with those presented in the DEIS. 
EEG has made a critical evaluation o f  the assumptions used 
in order to determine the validity of these dose estimates. 
These doses would represent small additions to the general 
population radiation exposure in comparison to other man- 
made radiation sources and natural background. 

EEG has identified a number of additional dosage calculations 
to be performed and these are listed on pages 90-92. 

- 
Radiation exposures from deliberate acts of sabotage in the 
transportation of radioactive materials could be considerably 
higher than those from conventional traffic and rail accidents. 
The DEIS assumed there would not be a difference. 

Some of the assumptions for accidents may not be sufficiently 
conservative. The following possibilities were not included 
in the DEIS calculations. 

a) A fire occurring during a rail accident involving contact 
handled transuranic wastes (CH-TRU). 

b) Leakage of remote handled transuranic wastes (RH-TRU) 
from a container following a rail accident. 

c) Ingestion of radioactive material following an airborne 
release. 



5 )  C o n s i d e r a t i o n  s h o u l d  be g i v e n  t o  s h i p p i n g  a l l  t h e  r a d i o a c t i v e  - w a s t e  by  r a i l  w h e r e v e r  t h e  c a l c u l a t i o n s  show t h a t  t h e  p o t e n t i a l  

r a d i a t i o n  e x p o s u r e s  t o  p e o p l e  w o u l d  be r e d u c e d .  T h i s  i s  

c o n s i s t e n t  w i t h  t h e  c o n c e p t  i n  r a d i o l o g i c a l  h e a l t h  t h a t  a l l  

u n n e c e s s a r y  r a d i a t i o n  e x p o s u r e  be a v o i d e d  and  e x p o s u r e s  k e p t  

as l o w  as  r e a s o n a b l y  a c h i e v a b l e  (ALARA).  C o n s i d e r a t i o n  s h o u l d  

a l s o  be g i v e n  t o  r e s t r i c t i n g  s h i p m e n t s  i n  i c y  w e a t h e r .  

6 )  The maximum d o s e  t o  p e o p l e  f r o m  a t m o s p h e r i c  d i s p e r s i o n  c a n  be 

c l o s e r  t h a n  t h e  0 . 5  m i l e s  c a l c u l a t e d  i n  t h e  DEIS i f  t h e  p l u m e  

does  n o t  r i s e  t o  a  h e i g h t  o f  20. m e t e r s  a t  t h e  t i m e  o f  r e l e a s e  

o r  i f  more  u n s t a b l e  a t m o s p h e r i c  c o n d i t i o n s  o c c u r .  

R a d i a t i o n  Doses f r o m  t h e  N o r m a l  T r a n s p o r t a t i o n  o f  R a d i o a c t i v e  Wastes 

The r a d i o n u c l i d e  i n v e n t o r i e s  f o r  t r u c k  and  r a i l  s h i p m e n t s  o f  b o t h  

CH-TRU a n d  RH-TRU w a s t e s  w e r e  c a l c u l a t e d  b y  EEG a n d  a r e  shown i n  

T a b l e s  3 a n d  4 .  D e r i v a t i o n s  o f  t h e  e q u a t i o n s  u s e d  i n  t h e  c a l c u l a -  - t i o n  o f  r a d i a t i o n  e x p o s u r e  f r o m  t h e  n o r m a l  t r a n s p o r t a t i o n  o f  r a d i o -  

a c t i v e  w a s t e s  a r e  shown i n  A p p e n d i x  11. 

C o m p a r i s o n  o f  c a l c u l a t e d  d o s e s  i n  T a b l e  7 and 8 show s u b s t a n t i a l  

a g r e e m e n t  b e t w e e n  t h e  a n n u a l  d o s e s  i n  t h e  DEIS and  t h o s e  c a l c u l a t e d  

b y  t h e  EEG u s i n g  NUREG-0170. T h e s e  e x p o s u r e s  r e p r e s e n t  s m a l l  

a d d i t i o n s  t o  n o r m a l  b a c k g r o u n d  r a d i a t i o n  and  man-made r a d i a t i o n  

e x p o s u r e .  

The  d o s e s  g i v e n  i n  t h e  DEIS a r e  p o p u l a t i o n  d o s e s .  No i n f o r m a t i o n  

was p r e s e n t e d  o n  p o t e n t i a l  d o s e s  t o  i n d i v i d u a l s .  P r o j e c t i o n s  o f  

maximum i n d i v i d u a l  d o s e s  d u r i n g  n o r m a l  t r a n s p o r t  s h o u l d  be  p r o v i d e d .  



TABLE 7  

C a l c u l a t e d  R a d i a t i o n  Doses f r o m  Normal  
T r a n s p o r t a t i o n  o f  CH-TRU Waste 

Annua l  P o p u l a t i o n  Dose (man-rem) 

O r i g i n  
and 

l o d e  

R a i l  1 1 . 6  1 .0  1 .6  

I N E i (  box )  
T ruck  

Rai  1 

IMEL(drum) 
T ruck  

R a i l  

H a n f o r d  
T ruck  

P o p u l a t i o n  
s u r r o u n d i n g  r o u t e  

w h i l e  mov ing  

E I S  E E G  E I S / E E G *  

.096  .14 .62 

. 34  . 2 1  1 . 6  

. 5 9  . 8 8  . 6 8  

2 .1  1.3 1 . 7  -. 

. 52  . 75  .69  

LASL 
T r u c k  

P a s s i n g  
M o t o r i s t s  

E I S  E E G  E I S I E E G *  

.049  . 044  1.1 

.31  .27 1 . 1  

. 27  . 24  1 .1  

- 1 5  .:2 . 68  

SRP 
T r u c k  

Crew - 

E I S  E E G  E I S / E E G *  - 

P o p u l a t i o n  
s u r r o u n d i n g  r o u t e  

w h i l e  s t o p p e d  

E I S  E E G  E I S I E E G *  

. 06  .09  .67  

Rai  1  

* R a t i o  o f  E I S  Dosf t o  E E G  Oose. 

.16  . 10  1 . 6  



TABLE 8 

C a l c u l a t e d  R a d i a t i o n  O o s e s  f r o m  N o r m a l  
T r a n s p o r t a t i o n  o f  RH-TRU W a s t e  

A n n u a l  P o p u l a t i o n  Dose  ( m a n - r e m )  

O r i g i n  P o p u l a t i o n  s u r r o u n d i n g  r o u t e  
a n d  w h i l e  m o v i n g  

Mode E I  S  E E G  EIS /EEGt  

INEL - 
T r u c k  . 2 9  . 4 4  . 6 6  

R a i  1  . 2 6  . 37  . 7 0  

H a n f o r d  
T r u c k  . 1 6  . 2 5  . 6 7  

R a i  1  . 1 3  . 1 9  .68 

* R a t i o  o f  E I S  D o s e  t o  E E G  D o s e .  - 



R a d i a t i o n  Doses f r o m  T r a n s p o r t a t i o n  A c c i d e n t s  

A c c o r d i n g  t o  t h e  DEIS,  t h e  b a r r i e r s  l i m i t i n g  t h e  r e l e a s e  o f  r a d i o -  

a c t i v i t y  t o  t h e  e n v i r o n m e n t  f o l l o w i n g  an a c c i d e n t  r e s u l t  i n  o n l y  

0 . 0 0 4 %  o f  t h e  r a d i o a c t i v e  m a t e r i a l  b e i n g  r e s p i r a b l e  f o l l o w i n g  a  

r a i l  a c c i d e n t  w i t h  CH-TRU w a s t e s  ( 6 - 2 3 )  a n d  0 . 0 1 5 %  f o l l o w i n g  a  

t r u c k  a c c i d e n t  ( 6 - 2 4 ) .  The o n l y  r a d i o a c t i v e  m a t e r i a l  t h a t  w o u l d  

be  r e l e a s e d  i n  a  r a i l  a c c i d e n t  i n v o l v i n g  RH-TRU.waste w o u l d  be  0 .15  

o f  t h r  Cs-137 a c t i v i t y  ( 6 - 2 5 ) .  The r e f e r e n c e s  f r o m  w h i c h  t h e  

v a l u e s  o f  t h e s e  b a r r i e r s  w e r e  s e l e c t e d  i n  many i n s t a n c e s  do n o t  

show t h e  b a s i s  o n  w h i c h  t h e y  were  d e r i v e d .  E m p i r i c a l  e v i d e n c e  

n e e d s  t o  be  d e v e l o p e d  u n d e r  e x p e r i m e n t a l  c o n d i t i o n s  t o  c o n f i r m  

t h e  r e a s o n a b l e n e s s  o f  many o f  t h e s e  v a l u e s .  

C o n s o l i d a t e d  c a l c u l a t i o n s  f o r  a t m o s p h e r i c  d i s p e r s i o n  c o e f f i c i e n t s  

i x / Q )  a r e  t o  be  f o u n d  i n  A p p e n d i x  V a n d  a r e  i n  r e a s o n a b l e  a g r e e m e n t  

w i t h  t h o s e  p r e s e n t e d  i n  t h e  DEIS when t h e  same a s s u m p t i o n s  a r e  

u s e d .  

If t h e  p l u m e  i n  an  a i r b o r n e  r e l e a s e  does  n o t  r i s e  t o  a  h e i g h t  o f  -1 

2 0  m e t e r s ,  t h e n  l a r g e r  x / Q  v a l u e s  c a n  be  o b t a i n e d  and  t h e  m a x i r c m  

d o s e  c a n  o c c u r  a t  d i s t a n c e s  c l o s e r  t h a n  0 . 5  m i l e s .  . 

The  f o l l o w i n g  c a l c u l a t i o n s  w e r e  p e r f o r m e d  f o r  a  r a i l  a c c i d e n t  w i t h  

s p e n t  f u e l ,  u s i n g  t h e  a s s u m p t i o n s  shown i n  t h e  DEIS.  The r e s u l t s  

o b t a i n e d  w e r e  i n  s u b s t a n t i v e  a g r e e m e n t  w i t h  t h o s e  i n  t h e  DEIS.  

T a b l e  9 

Dose t o  an  1 n d i v i d u a l a  

Dose Commi tment ,  ( r e m )  

O r p a n  DEIS EEG DEIS/EEG 

Bone  1.2 1 .2  1  . O  

L u n g  0 .3  0 .2  1 . 5  

! , lhole Body  1 . 1  0 .9  1 . 2  
-, 

a  
Maximum d o s e  t o  an  i n d i v i d u a l  o n e - h a l f  m i l e  f r o m  t h e  a c c i d e n t .  
D e t a i l s  a r e  shown i n  A p p e n d i x  11. 
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A l t h o u g h  t h e  C H  and R H - T R U  doses  t o  t h e  g e n e r a l  p o p u l a t i o n  f r o m  

.- n o r m a l  t r a n s p o r t a t i o n  a r e  n o t  c o n s i d e r e d  t o  be o f  p u b l i c  h e a l t h  
s i g n i f i c a n c e  i n  c o m p a r i s o n  t o  o t h e r  r a d i a t i o n  s o u r c e s  i n  t h e  e n v i r o n -  

m e n t ,  s e r i o u s  c o n s i d e r a t i o n  s h o u l d  be g i v e n  t o  s h i p p i n g  a l l  t h e  r a d i o -  

a c t i v e  w a s t e  by  r a i l ,  w h e r e v e r  t h e  c a l c u l a t i o n s  show t h a t  t h e  a c t u a l  

and  p o t e n t i a l  r a d i a t i o n  e x p o s u r e s  w i l l  be r e d u c e d .  T h i s  i s  c o n s i s t e n t  

w i t h  t h e  c o n c e p t  i n  r a d i o l o g i c a l  h e a l t h  t h a t  a l l  u n n e c e s s a r y  r a d i a -  

t i o n  e x p o s u r e  be  a v o i d e d  and  e x p o s u r e s  k e p t  as l o w  as r e a s o n a b l y  

a c h i e v a b l e  (ALARA).  

The a p p r o x i m a t e  t o t a l  d i s t a n c e  t o  be  d r i v e n  b y  t h e  t r u c k s  w i l l  b e :  

( 6 0 0  s h i p m e n t s / y e a r )  x  ( 1 0 0 0  m i l e s / s h i p m e n t )  x  (30 y e a r s )  = 1 8  

 illi ion t r u c k - m i l e s .  C a l c u l a t i o n s  o f  i n j u r i e s  and  a c c i d e n t s  

u n r e l a t e d  t o  r a d i a t i o n  s h o u l d  be  p e r f o r m e d  f o r  r a i l  a n d  t r u c k  

s h i p m e n t s .  C o n s i d e r a t i o n  s h o u l d  a l s o  be  g i v e n  t o  r e s t r i c t i n g  

s h i p m e n t s  i n  i c y  w e a t h e r .  

The f o l l c , w i n g  n e e d  t o  b e  c l a r i f i e d :  

- 
1 )  Uho i s  r e s p o n s i b l e  f o r  a c c i d e n t  r e s p o n s e ?  

2 )  What r e s p o n s e  c a p a b i l i t y  e x i s t s  now and i s  p l a n n e d  f o r  t h e  

f u t u r e ?  

3 )  What  s t a t e  a n d  l o c a l  a s s i s t a n c e  i s  r e q u i r e d ?  

4 )  Who e q u i p s ,  t r a i n s  a n d  f u n d s  t h e  p e o p l e ?  

5 )  Who ' p a y s  f o r  d e p l o y m e n t ,  i f  r e q u i r e d ?  

6 )  Who assumes f i n a n c i a l  r i s k  f o r  a c c i d e n t s ?  

A d d i t i o n a l  Dosage E s t i m a t e s  

T h e r e  a r e  a number  o f  a d d i t i o n a l  d o s a g e  e s t i m a t e s  t h a t  n e e d  t o  be  

- c a l c u l a t e d :  



Radiation exposure from acts of sabotage in the transportation 
of radioactive waste materials. The amounts of radioactivity 

released could be greater than those released in accidents. 

Are there any sabotage scenarios that could produce criticality? 

(Occupational, General Population) 

Radiation exposure to emergency workers such as police and 

firemen following a transportation accident. 

(Occupational ) 

Exposure to a person stopped in an automobile next to a radio 

active waste truck at a red light or in a traffic jam. 

(General Population) 

Exposure from shipments of retrieved radioactive waste follow 

the completion of the high level waste experiments. Containers 

could be bent, damaged or under pressure from gas generated by 

decomposed organic material. 
(Occupational, General Population) A 

Ingestion from contamination o f  a water supply or crops 

following an airborne release. 

(General Population) 

Material resulting from decommissioning and dismantling of 

weapons production facilities in Hanford. While the DEIS 

assumes that none of the 5 to 95 million cubic feet of mater- 
ial will be shipped to WIPP, it notes that the WIPP will have 

the capacity to receive some o f  this TRU waste ( 2 - 2 2 ; Z ) .  

(Occupational, General Population) 

Consideration of a diffuse source of radioactivity rather than 

a point source in transportation calculations. 

Population dose estimates were provided in man-rems. They 

do not identify the maximum dose to an individual. - 
- 34 -  



D e t a i l e d  Comments 

C o n s i d e r a t i o n  s h o u l d  be g i v e n  t o  l i m i t i n q  t r u c k  s h i p -  

m e n t s  d u r i n g  i c y  w e a t h e r  f r o m  s i t e s  s u c h  as LASL. 

A c c o r d i n g  t o  t h e  D E I S  ( 5 - 7 ) ,  t h e  s h i p p i n g  c o n t a i n e r s  w i l l  

n o t  c b n t a i n  p y r o p h o r i c  m a t e r i a l .  Can d e p l e t e d  u r a n i u m  be 

p y r o p h o r i  c  u n d e r  c e r t a i n  c i r c u m s t a n c e s ?  

The  i n t e r a c t i o n  o f  t h e  p y r o p h o r i c  m a t e r i a l  p e r m i t t e d  on page  

5 - 4  and  t h e  h y d r o g e n o u s  m a t e r i a l  l a y e r e d  i n  t h e  c a s k  c o n s t r u c -  

t i o n  i s  n o t  a d d r e s s e d  i n  t h e  t r a n s p o r t a t i o n  f i r e  s c e n a r i o s .  

W i l l  D O E  o r  t h e  c a r r i e r  s e l e c t  t h e  r o u t e s  t o  be  t a k e n ?  

A r e  t h e r e  a l w a y s  t w o  d r i v e r s  o r  c o u l d  t h e  s h i p m e n t  be 

l e f t  u n a t t e n d e d  d u r i n g  s t o p s ?  

No i n f o r m a t i o n  i s  p r o v i d e d  on w a s t e  u s e d  i n  HLW e x p e r i m e n t s  

s u c h  a s :  

r a d i o n u c l i d e s  

amoun t  o f  r a d i o a c t i v i t y  

t y p e  o f  c o n t a i n e r  

f o r m  o f  m a t e r i a l  

Idhat  q u a n t i t y ,  t y p e s ,  c o n f i g u r a t i o n  o f  n o n - r a d i o a c t i v e  

w a s t e s  a r e  e x p e c t e d  t o  be s h i p p e d  as  a  c o n t a m i n a n t  i n  t h e  

r a d i o a c t i v e  w a s t e ?  

The l a s t  l i n e  s h o u l d  r e a d  " f r o m  n a t u r a l  b a c k g r o u n d "  and  

t h e  t i m e  p e r i o d  s h o u l d  be  o n e  y e a r .  

The numer  

t h e  v a l u e  

d o s e "  i s  

f i g u r e  o f  

i c a l  v a l u e  ( 1 . 0  p e r s o n - r e m )  does  n o t  a g r e e  w i t h  

shown i n  T a b l e  6-10,  and  u n i t  " p e r s o n - r e m  

i n a p p r o p r i a t e .  We a r e  n o t  a b l e  t o  c o n f i r m  t h e  

0.02%. 

T a b l e s  o f  d o s e s  i n c l u d e  v a l u e s  f o r  o c c u p a t i o n a l  a n d  g e n e r a l  

p o p u l a t i o n .  T h e y  s h o u l d  be  s e p a r a t e d  s i n c e  d i f f e r e n t  

c r i t e r i a  a p p l y  t o  them.  



What i s  t h e  b a s i s  f o r  assuming  no ingestion o f  r a d i o a c t i v i t y  

f r o m  an a i r b o r n e  r e l e a s e  f o l l o w i n g  a  t r a n s p o r t a t i o n  a c c i d e n t ?  

A l s o ,  a body o f  w a t e r  c o u l d  be  c o n t a m i n a t e d .  - 
The a s s u m p t i o n s  f o r  m e t e o r o l o g y  c o u p l e d  w i t h  a r e l e a s e  

h e i g h t  o f  20 m e t e r s  f o r  t h e  a e r o s o l  r e s u l t  i n  a  maximum 

dose  o c c u r r i n g  0 .5  m i l e s  downwind.  O t h e r  a s s u m p t i o n s  can 

p r o d u c e  l a r g e r  e x p o s u r e s  a t  c l o s e r  d i s t a n c e s .  

What i s  t h e  b a s i s  f o r  t h e  a s s u m p t i o n  t h a t  c o n t a m i n a t e d  

f o o d  w o u l d  i m m e d i a t e l y  be t a k e n  o u t  o f  d i s t r i b u t i o n ?  Such 

a d m i n i s t r a t i v e  a c t i o n  has  n o t  a l w a y s  been p o s s i b l e  o r  

n e c e s s a r y .  

The h y p o t h e t i c a l  r a i l  a c c i d e n t  i n v o l v i n g  CH-TRU . . - s t e  

c a l c u l a t e s  t h a t  o n l y  0 . 0 0 4 %  o f  t h e  r a d i o a c t i v e  m a t e r i a l  

i n  t h e  s h i p m e n t  w o u l d  be  a i r b o r n e  a n d  r e s p i r a b l e  i n  a  

r e l e a s e .  .What i s  t h e  b a s i s  f o r  e a c h  o f  t h e  f a c t o r s  i n  

t h e  c a l c u l a t i o n ?  

The 1978 S h e f e l b i n e  r e f e r e n c e  i s  n o t  a d e q u a t e  t o  j u s t i f y  -. 

t h e  a s s u m p t i o n  t h a t  10% o f  t h e  w a s t e  i s  i n  powder  f o r m .  

Would r a d i o n u c l i d e s  o t h e r  t h a n  K r - 8 5  a n d  Cs be v o l a t i l i z e d  

i n  t h e  f u e l  e l e m e n t  a c c i d e n t s  i n v o l v i n g  f i r e ?  

The h y p o t h e t i c a l  r a i l  a c c i d e n t  o f  a  v i o l e n t  w r e c k  w i t h  a  

f i r e  f o r  one h o u r  i n v o l v i n g  RH-TRU w a s t e  assumes t h a t  o n l y  

0.1% o f  t h e  Cs-137 w o u l d  be r e l e a s e d .  No o t h e r  r a d i o -  

n u c l i d e  l i s t e d  i n  T a b l e  E - 3  on page  E-4 w o u l d  b e  r e l e a s e d  

t o  t h e  e n v i r o n m e n t .  What i s  t h e  b a s i s  and  r a t i o n a l e  f o r  
t h e s e  n u m e r i c a l  v a l u e s ?  

The h y p o t h e t i c a l  r a i l  a c c i d e n t  o f  a  v i o l e n t  w r e c k  w i t h  a  

f i r e  f o r  one  h o u r  i n v o l v i n g  s p e n t  f u e l  w a s t e  assumes t h a t  

o n l y  30% o f  K r - 8 5  and  0 .1% o f  Cs-134/137 w o u l d  be  

r e l e a s e d .  No o t h e r  r a d i o n u c l i d e  l i s t e d  i n  T a b l e  E -3  o n  page  

E-4 w o u l d  be r e l e a s e d  t o  t h e  e n v i r o n m e n t .  What i s  t h e  -. 

b a s i s  f o r  t h e s e  s t a t e m e n t s ?  
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The hypothetical accident involving the shipment of 
spent fuel only considers cesiuv acC krypton teinc 

released; but the operational accident for spent fuel 011 
9-37;l otes that tritium, Kr:.,~ton-85, and Iodine-129 are 

easily released. 

It was assumed that there was no route of exposure 

except inhalation for the accident. Administrative control 

cannot be relied upon in this type o f  incident and other 
routes of exposure must be considered. 

6-26 The assumptions that many nuclides including tritium, 

..<:'- -3 Iodine-129 (and others) are released from a damaged spent- 
. ~ .  . . 

,, 
fuel assembly in the WIPP above ground facility, are 

,g t! 
, ' ?: 

. ; J  
different than the assumptions discussed on 6-26 for a 

-i rail accident. These differences should be resolved. 
'1.. 

,.,, 
-. ..--" 

6-26, We were able to reproduce the spent fuel bone dose of 4200 
Tables man-rem shown in Table 6-14. We were unable to reproduce 

-. 6-1436-15 the population dose commitments in Table 6-15. 

6 - 2 7 Drums were considered in the scenarios involving trans- 
portation accidents but boxes were not. An explanation 

is needed. 

Surface contamination tests upon arrival at the repository 

are needed. 

6-27, 

Table 

6-3 

Using the assumptions of the spent fuel transportation 

accident outlined in the DEIS, calculations by EEG were in 
general agreement with the dose to individuals given in 

Table 6-3. 

The various radiation exposures from the shipment by 

truck are greater than by rail (annual man-rem doses from 
transportation of CH-TRU, RH-TRU and spent fuel, pp. 6-18 

and 6-19). The same is true for accidents ( p .  6-28). 

Consideration should be given to transporting all the 



r a d i o a c t i v e  w a s t e s  b y  r a i l  w h i c h  w o u l d  r e d u c e  t h e  e x p e c t e d  

a n d  p o t e n t i a l  r a d i a t i o n  e x p o s u r e  i n  a c c o r d a n c e  w i t h  t h e  

A L A R A  ( a s  l o w  a s  r e a s o n a b l y  a c h i e v a b l e )  c o n c e p t .  
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SITE CHARACTERIZATION 

(DEIS C h a p t e r  7 )  

M a j o r  C o n c l u s i o n s  

The E E G  has  e v a l u a t e d  t h e  G e o l o g i c a l  C h a r a c t e r i z a t i o n  R e p o r t  (GCR) 

Waste I s o l a t i o n  P i l o t  P l a n t  (WIPP) S i t e ,  S o u t h e a s t e r n  New M e x i c o  

(SAND 7 8 - 1 5 9 6 ) ,  December, 1978,  w h i c h  i s  t h e  s o u r c e  o f  m o s t  o f  t h e  

g e o l o g i c a l  and  h y d r o l o g i c a l  d a t a  i n  t h e  DEIS; t h e  c o m p l e t e  r e v i e w  

i s  i n  A p p e n d i x  111. CcJnc lus ions  and  summary s t a t e m e n t s  i n  t h e  

DEIS, as  w e l l  as  i n  t: ,e G C R ,  d i d  n o t  t a k e  i n t o  a c c o u n t  c e r t a i n  

i m p o r t a n t  p r o b l e m s  r e l a t e d  t o  g e o l o g i c  a n d  h y d r o l o g i c  f a c t o r s .  The 

f o l l o w i n g  i s  a  summary o f  EEG's m a j o r  c o n c e r n s :  

1 )  Seven w e l l s  w i t h i n  n i n e  m i l e s  o f  t h e  p e r i p h e r y  o f  t h e  I.IIPP s i t e  

h a v e  e n c o u n t e r e d  b r i n e  r e s e r v o i r s  u n d e r  a r t e s i a n  p r e s s u r e .  The 

o r i g i n ,  e v o l u t i o n ,  f r e q u e n c y  o f  o c c u r r e n c e  a n d  s i z e  o f  t h e s e  

h i g h  p r e s s u r e  b r i n e  r e s e r v o i r s  w e r e  n o t  a d e q u a t e l y  a d d r e s s e d  - i n  e i t h e r  t h e  DEIS o r  t h e  G C R .  

2 )  T h e r e  i s  a t  l e a s t  one  c o n f i r m e d  o c c u r r e n c e  o f  a  " c h i m n e y  ... 
w i t h  c l a y  cemen ted  b r e c c i a t e d  r o c k " ,  commonly c a l l e d  a  b r e c c i a  

p i p e ,  a p p r o x i m a t e l y  s e v e n  m i l e s  f r o m  t h e  WIPP s i t e  ( M i s s i s s i p p i  

C h e m i c a l  C o r p o r a t i o n  p o t a s h  m i n e ) .  S e v e r a l  o t h e r  p o s s i b l e  

b r e c c i a  p i p e s  a r e  u n d e r  v a r i o u s  s t a g e s  o f  i n v e s t i g a t i o n .  The  

o r i g i n ,  e v o l u t i o n  a n d  f r e q u e n c y  o f  o c c u r r e n c e  o f  t h e s e  f e a t u r e s  

m u s t  b e  b e t t e r  u n d e r s t o o d .  T h e y  may b e  l o c a l i z e d  d e e p  d i s s o l u -  

t i o n  f e a t u r e s  w h i c h  o r i g i n a t e  i n  t h e  l o w e r  p o r t i o n  o f  t h e  

e v a p o r i t e s  a n d  m i g r a t e  upward .  Such  l o c a l i z e d  d i s s o l u t i o n  

f e a t u r e s  c o u l d  now e x i s t  o r  d e v e l o p  l a t e r  b e n e a t h  t h e  p r o p o s e d  

s i t e .  

3 )  The  DEIS and t h e  G C R  assumed t h a t  s u r f a c e  o r  s h a l l o w  d i s s o l u t i o n  

i s  t h e  d o m i n a n t  p r o c e s s  o f  s a l t  r e m o v a l  f r o m  t h e  e v a p o r i t e  beds .  

However ,  deep d i s s o l u t i o n  may be  c a u s i n g  a  p r e f e r e n t i a l  r e m o v a l  

o f  t h e  s a l t  h o r i z o n  w h i c h  i s  p r o p o s e d  f o r  t h e  r e p o s i t o r y .  



4) The lithology of the repository horizons is described on page 
7-24 of the DEIS and parts of the lithologic log of the ERDA-9 
hole are shown in Figures 1 and 2 of this section (from Fig. 
4 . 3 - 3 8  of the GCR). These sections o f  the logs describe the 

lithology of the repository horizons for CH and RH zones as 

shown on Figure 4 . 3 - 3 A  of the GCR. The logs show the presence 

of clay, anhydrite and polyhalite in addition to halite, as 

the constituents of both repository horizons. The presence 

of these impurities should be taken into account in evaluating 

physical, hydrological, thermal and strength characteristics 

of "rock salt" from the repository horizons. 

5) The values of hydrologic parameters (e.g. hydraulic conductivity. 

distribution coefficients, and effective porosity) can vary 
over a large range and the DEIS provides such information. In 

addition, potentiometric surface maps, hydraulic gradients and 

flow paths have been constructed on the basis o f  limited data. 

In some cases (e.g. hydraulic conductivity) the DEIS gives a 

range of measured values. Rannes should be assessed in all cases, 

particularly for distribution coefficients. The distribution 

coefficient (Kd), which affects the speed with which a given 

radionuclide is transported in groundwater, can be affected by 

rock type, extent o f  fracture permeability, water quality charac- 

teristics, competing ion effects, and the chemical form of the 

radionuclide o f  interest. Values obtained for a given nuclide 
in a given rock formation have been observed to vary by several 
orders o f  magnitude. 

6) More information should be given in the final EIS on surface water 
hydrology in the region surrounding the HIPP site. 

Items 1 ,  2 and 3 have been discussed in detail in Appendix 111 

(EEG's Review Comments on the GCR). No new information on these 

items is presented in the DEIS. The DEIS concluded that there was 

no evidence of brine reservoirs o r  ongoing deep dissolution at the 

WIPP site. EEG questions the basis o f  these conclusions in the 

Review of the GCR. 



Litholoqy of Proposed Emplacement Horizons 
-. 

According to the DEIS (7-21;4), the repository horizons were 
selected due to the presence of relatively pure salt layers. 

When the NAS-NRC Committee (Ref.2 ) recommended salt as the most 

likely geologic medium for radioactive waste disposal, it placed 
strong emphasis on the "purity" of a bedded salt formation so 

that its thermal and physical properties could b e  predicted. 

The presence of impurities can affect the properties of bedded 

salt. Examples are: 

Argillaceous (clayey) layers in bedded salt may provide 

conduits for the migration of water to and from the reposi- 
tory. While some of the impurities found i n  bedded salt 

have lower permeabilities than halite, a path for migration 

of water may be created along the contact between two layers 

of differing lithology. 

A subgroup of the Interagency Review Group on Nuclear Waste 

Management commented on salt formations: "The hydrologic 
regimes in which anhydrite occurs are characterized by flows 

along bedded planes, but locally channeling (cavern formation) 

occurs in anhydrite similar to that in limestone and gypsum" 

(Ref. 1). 

The chemical reactions which may take place in the vicinity 
of high level waste, accelerated by elevated temperatures and 

high pressures become more complex and unpredictable when the 

host rock is heterogeneous. 

Because thermal conductivities of clays and polyhalite are 
very different from that of halite, the dissipation of heat 

resulting from the high level wastes will not be uniform 
around the waste. This may result in cracking, parting of 
seams and uneven concentration of moisture. 



h e s e  p o t e n t i a l  p r o b l e m s  a r e  n o t  d i s c u s s e d  i n  t h e  DEIS, a l t h o u g h  

t h e  l i t h o l o g y  o f  t h e  r e p o s i t o r y  h o r i z o n s  i s  p r e s e n t e d  a s  f o l l o w s :  

" T h e  b a s i c  m i n e r a l  o f  b o t h  r e p o s i t o r y  h o r i z o n s  i s  h a l i t e .  A l s o  

p r e s e n t  a r e  a n h y d r i t e ,  p o l y h a l i t e ,  q u a r t z  and  a  s u i t e  o f  c l a y  

m i n e r a l s  ( i l l i t e ,  c h l o r i t e ,  t a l c ,  s e r p e n t i n e ,  and  e x p e n d a b l e  c l a y s ) .  

H a l i t e  beds  w i t h i n  t h e  emplacement  h o r i z o n s  a r e  a b o u t  97% h a l i t e .  

M o s t  o f  t h e  r e m a i n d e r  i s  a n h y d r i t e "  ( 7 - 2 4 ; 5 ) .  N o t e  t h a t  t h e  l a s t  

l i n e  q u o t e d  r e f e r s  t o  97% h a l i t e  i n  h a l i t e  beds  and  n o t  i n  t h e  

t o t a l  r e p o s i t o r y  h o r i z o n .  The l i t h o l o g i c  l o g  f o r  t h e  C H  r e p o s i t o r y  

h o r i z o n s  ( F i g u r e  1 )  shows a n h y d r i t e  beds w h i c h  a r e  0.2,  0 . 7  and  

0 . 9  f e e t  t h i c k  a n d  m o s t  h a l i t e  l a y e r s  a r e  " a r g i l l i c  and  p o l y h a l i t i c " . .  
The RH r e p o s i t o r y  r o c k s  a r e  m o s t l y  " a n h y d r i t i c  and a r g i l l i c  h a l i t e "  

( F i g u r e  2 ) .  The  b o t t o m  20  f e e t  o f  t h e  RH zone i s  p r i m a r i l y  "dense  

a n h y d r i  t e " .  

U n i d e n t i e i e d  S t r u c t u r e s  

A l a m p r o p h y r e  d i k e  o r  a  s e r  

w i t h i n  s i x  m i l e s  o f  t h e  p e r  

i g n e o u s  b o d i e s  u n d e r l i e  t h e  

i n t e g r i t y  o f  t h e  s a l t  beds .  

t h e  GCR shows f a u l t s  i n  t h e  

and  t h e  c o n t o u r  map on F i g u  

es  o f  e n - e c h e l o n  d i k e  s  w e r e  r e p o r t e d  

p h e r y  o f  t h e  WIPP  s i t e .  I f  a s s o c i a t e d  - 
WIPP s i t e ,  t h e y  c o u l d  a f f e c t  t h e  

The c r o s s - s e c t i o n  o n  F i g u r e  4.4-5 i n  

C a s t i l e  d i r e c t l y  b e l o w  t h e  WIPP s i t e  

e  4 .4-6  shows c o n f i n e d  f a u l t s  o n  t o p  

o f  t h e  C a s t i l e .  These  s h o u l d  be  e x p l a i n e d .  

S u r f a c e  W a t e r  H y d r o l o g ~  

.There  i s  n o t  e n o u g h  i n f o r m a t i o n  g i v e n  on s u r f a c e  w a t e r  h y d r o l o g y  

i n  t h e  r e g i o n  a r o u n d  t h e  s i t e  t o  e n a b l e  one t o  a d e q u a t e l y  e v a l u a t e  

t h e  e f f e c t  o f  t h e  s i t e  o n  l o c a l  w a t e r  r e s o u r c e s .  S i n c e  s u r f a c e  

r u n o f f  i s  a  p o t e n t i a l  p a t h w a y  t o  s p r e a d  c o n t a m i n a t i o n ,  i t  needs  t o  

b e  e v a l u a t e d  i n  much more  d e t a i l .  T h i s  e v a l u a t i o n  s h o u l d  i n c l u d e  

r u n o f f  f r o m  f l o o d s  w i t h  a 1 0 0 - y e a r  and  1 , 0 0 0 - y e a r  r e t u r n  p e r i o d .  

The f a t e  o f  t h i s  r u n o f f  w a t e r  a f t e r  i t  r e a c h e s  Nash Draw 

( o r  e l s e w h e r e  ) needs  t o  be  e v a l u a t e d .  A d e s c r i p t i o n  o f  



e x i s t i n g  and  p l a n n e d  w a t e r  r e s o u r c e  d e v e l o p m e n t  i n  t h e  a r e a  

( i n c l u d i n g  i r r i g a t i o n  w i t h d r a w a l ,  c a n a l s ,  i r r i g a t e d  l a n d s ,  and  

r e t u r n  f l o w s )  w o u l d  make i t  p o s s i b l e  t o  e v a l u a t e  t h e  e f f e c t  o f  

t h e  p r o j e c t  on p r e s e n t  and f u t u r e  s u r f a c e  w a t e r  r e s o u r c e s .  A l s o ,  

i t  w i l l  be  n e c e s s a r y  t o  d e s c r i b e  w a t e r  u s e  d o w n s t r e a m  f r o m  M a l a g a  

Bend i n t o  Texas i n  o r d e r  t o  e v a l u a t e  t h e  t r a n s p o r t  and c o n c e n t r a -  

t i o n  o f  r a d i o n u c l i d e s  r e l e a s e d  t o  t h e  Pecos R i v e r  f r o m  t h e  l o n g  

t e r m  b r e a c h  s c e n a r i o s .  

Ground  W a t e r  H y d r o l o g y  

The g r o u n d  w a t e r  d a t a  was l a r g e l y  o b t a i n e d  on t h e  R u s t l e r  and  

d e e p e r  a q u i f e r s  and  was u s e d  t o  e v a l u t e  t h e  - 3 l e  o f  t h e s e  a q u i f e r s  

i n  t r a n s p o r t i n g  r a d i o n u c l i d e s  away f r o m  t h e  s i t e .  A n o t h e r  p a t h -  

way o f  e x p o s u r e  w o u l d  be  f r o m  w e l l s  d r i l l e d  i n t o  t h e  R u s t l e r ,  

S a n t a  Rosa S a n d s t o n e  o r  o t h e r  s h a l l o w  l e n s e s  n e a r  t h e  s i t e ,  a n d  

u s e d  f o r  i n d i v i d u a l  w a t e r  s u p p l i e s ,  g a r d e n s  o r  s t o c k  w a t e r i n g .  

M o r e  i n f o r m a t i o n  i s  needed  o n  p r e s e n t  and  p o t e n t i a l  w e l l  w a t e r  

u s e ,  q u a n t i t i e s  o f  w a t e r  a v a i l a b l e ,  e f f e c t  o f  s u r f a c e  r e c h a r g e ,  

P a n d  p o t e n t i a l  f o r  t h e  w e l l  w a t e r  t o  b e  c o n t a m i n a t e d  b y  t h e  B e l l  

Canyon o r  R u s t l e r  a q u i f e r s .  

C l i m a t i c  Changes 

Based  o n  t h e  e v i d e n c e  p r e s e n t e d  on p a g e  H-62 a n d  H-63 o f  t h e  DEIS,  

t h e  p r e s e n t  i n t e r g l a c i a l  p e r i o d  may l a s t  a n o t h e r  4,000-5,000 y e a r s  

f o l l o w e d  b y  a  c o o l i n g  t r e n d  c u l m i n a t i n g  i n  a n o t h e r  g l a c i a l  age.  

I n  t h a t  c a s e ,  t h e  c l i m a t e  n e a r  t h e  WIPP s i t e  may b e  s i g n i f i c a n t l y  

c o o l e r  a n d  w e t t e r  i n  10,000-15,000 y e a r s .  EEG recommends t h a t  

l o n g  r a n g e  m o d e l i n g  t a k e  i n t o  a c c o u n t  p l a u s i b l e  f u t u r e  c l i m a t i c  

c h a n g e s  i n  h y d r o l o g i c a l  r e g i m e .  



F i g u r e  1 

F r o m  G C R ,  F i g u r e  4 . 3 - 3 B  
C H  r e p o s i t o r y  h o r i z o n  f r o m  2 0 7 4  t o  2 1 7 6  f e e t  . 
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F i g u r e  2 

F r o m  G C R ,  F i g u r e  4 . 3 - 3 8  
R H  r e p o s i t o r y  h o r i z o n  f r o m  2 6 2 0  t o  2 7 3 0  f e e t  

I I 1 I I 1 I I I 

- 
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D e t a i l e d  Comments - 

S e c t i o n  1 7 ,  T22S, R31E i s  i n  c o n t r o l  Zone 111. 

What i s  a  " d e p o s i t i o n a l - g r o w t h  f a u l t l ' a n d  w h a t  i s  i t s  

s i g n i f i c a n c e ?  

What i s  t h e  s t a t u s  o f  t h e  i n v e s t i g a t i o n  o f  t h e s e  f a u l t s ?  

It s h o u l d  be  " a p p r o x i m a t e l y  3 3 0 0  s q u a r e  m i l e s "  i n s t e a d  o f  

" 1  m i l l i o n  sq .  m i . "  ( S e e  F i g .  7 - 1  

A map and  a  c r o s s - s e c t i o n  s h o w i n g  

e n c o u n t e r e d  and  t h e i r  s t r a t i g r a p h  

i n c l u d e d  i n  t h e  f i n a l  € I S .  

l o c a t i o n s  o f  b r i n e  p o c k e t s  

i c  l o c a t i o n s  s h o u l d  be  

Why has  t h e  m o d e l  assumed a  f l o w  p a t h  i n  t h e  R u s t l e r  d i r e c t l y  

t o  M a l a g a  Bend t o  t h e  Pecos  R i v e r .  ( S e e  F i g .  K - 5 ) .  C o u l d n ' t  

t h e  w a t e r  i e e p  o u t  i n  Nash Draw s i n c e  t h e  t o p  o f  t h e  

S a l a d o  i s  e x p o s e d  i n  Nash  Draw?  

i s  i t  assumed t h a t  t h e  w a t e r  w i l l  come o u t  a t  M a l a g a  - 
? Why n o t  L a g u n a  G r a n d e  de  l a  S a l ?  !,!hat i s  t h e  

i n  o f  t h e  w a t e r  i n  Laguna  G r a n d e  d e  l a  S a l ?  

Why 
Bend 

o r i g  

What i s  t h e  b a s i s  f o r  t h e  a s s u m p t i o n  o f  t h e  o r i g i n  o f  

a n d  L a g u n a  G a t u n a ?  w a t e r  f o r  L a g u n a  P l a t a  

"Weaver  P i p e "  c o u l d  b e  

has  n o  s u r f a c e  e x p r e s s  

p i p e s  a t  t h e  WIPP s i t e  

an  e x a m p l e  o f  a  b r e c c i a  p i p e  w h i c h  

i o n .  C o u l d  t h e r e  b e  s u c h  b r e c c i a  

w h i c h  h a v e  n o  s u r f a c e  e x p r e s s i o n ?  

L a t e  P l e i s t o c e n e  ( W i s c o n s i n )  was f r o m  40,000 y e a r s  t o  

15 ,000 y e a r s  B . P .  S u c h  c l i m a t e  c h a n g e s  c a n  o c c u r  i n  t h e  

f u t u r e  a s  w e l l .  

The GCR ( A u g u s t  1 9 7 8 )  r e f e r r e d  t o  c u r r e n t  a n d  f u t u r e  

s t u d i e s  t o  e v a l u a t e  d e e p  d i s s o l u t i o n  ( 6 - 4 6 ; l ) .  The  E I S  

( A p r i l  1 9 7 9 )  c o n c l u d e d  " I n  a n y  c a s e ,  d e e p  d i s s o l u t i o n  does-  

n o t  o c c u r  n e a r  t h e  s i t e " .  Have t h e s e  s t u d i e s  b e e n  c o n c l u d .  : 
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- OPERATION OF T H E  REPOSITORY 

( D E I S  C h a p t e r  8 )  

M a j o r  C o n c l u s i o n s  

1 )  P r e s e n t  p l a n s  w o u l d  p e r m i t  p u b l i c  a c c e s s  t o  Zones 1 1 ,  111  and  

I V  d u r i n g  o p e r a t i o n s .  A l s o ,  t h e r e  i s  p r i v a t e  l a n d  2 . 8  m i l e s  

d o w n w i n d  ( n o r t h w e s t )  o f  t h e  c e n t e r  o f  t h e  s i t e  w h e r e  b u i l d i n g  

c o u l d  o c c u r .  C o n s i d e r a t i o n  s h o u l d  be g i v e n  t o  t h e  r a d i o l o g i c a l  

a i r  q u a l i t y  and n o i s e  e n v i r o n m e n t s  a t  t h e s e  l o c a t i o n s  i n  a d d i t i o n  

t o  t h o s e  a t  t h e  James Ranch.  

2 )  C a l c u l a t i o n s  o f  r a d i o n u c l i d e  r e l e a s e s  f r o m  r o u t i n e  o p e r a t i o n s  

a g r e e  w i t h  t h o s e  i n  t h e  DEIS when t h e  same a s s u m p t i o n s  a r e  used .  

However ,  s e v e r a l  a s s u m p t i o n s  u s e d  i n  e s t i m a t i n g  t h e  amount  o f  

r a d i o a c t i v i t y  r e l e a s e d  a r e  u n v e r i f i e d .  

3 )  Radon e m i s s i o n s  f r o m  n a t u r a l  r a d i o a c t i v i t y  i n  t h e  r e p o s i t o r y  h a v e  

n o t  been  m e a s u r e d  i n  s o i l ,  m i n e d  r o c k ,  a n d  t h e  p r o p o s e d  w a s t e  

h o r i z o n s .  Radon s h o u l d  be  m e a s u r e d  t o s e e  i f  l e v e l s  m i g h t  be  h i g h  

e n o u g h  t o  be  a  p r o b l e m  f o r  u n d e r g r o u n d  w o r k e r s  and  a  s o u r c e  o f  

r a d i a t i o n  e x p o s u r e  t o  t h e  p u b l i c  f r o m  t h e  e x c a v a t e d  s a l t .  

4 )  O t h e r  t h a n  r a d o n ,  t h e  p r e s e n t  r a d i o l o g i c a l  m o n i t o r i n g  p r o g r a m  

a p p e a r s  s a t i s f a c t o r y  f o r  t h e  n e x t  s e v e r a l  y e a r s .  

5 )  F r o m  t h e  l i m i t e d  i n f o r m a t i o n  p r o v i d e d  i n  t h e  DEIS o n t h e  h i g h  

l e v e l  w a s t e  e x p e r i m e n t a l  p r o g r a m ,  9 -90  m i l l i o n  c u r i e s  o f  r a d i o -  

a c t i v i t y  may be  i n v o l v e d  i n  t h e  e x p e r i m e n t s  w i t h  f u l l - s i z e  

c a n i s t e r s .  I n  t h i s  c a s e ,  t h e  e x p e r i m e n t a l  w a s t e  c o u l d  be  t h e  

m o s t  s i g n i f i c a n t  f a c t o r  i n  t h e  a n a l y s i s  o f  p o t e n t i a l  r a d i a t i o n  

e x p o s u r e s  d u r i n g  t h e  o p e r a t i o n a l  p h a s e  o f  t h e  r e p o s i t o r y .  T h i s  

was n o t  c o n s i d e r e d  i n  t h e  DEIS c a l c u l a t i o n  o f  r a d i a t i o n  d o s e s .  

- 6 )  A l l  h i g h  l e v e l  w a s t e  u s e d  i n  e x p e r i m e n t s  i s  s c h e d u l e d  t o  b e  
r e t r i e v e d  a n d  a l l  TRU w a s t e  a n d  s p e n t  f u e l  e l e m e n t s  a r e  t o  be  i n  a  



r e t r i e v a b l e  c o n d i t i o n .  The D E I S  d o e s  n o t  a d d r e s s  such  i m p o r t a n t  
i t e m s  a s  t h e  c r i t e r i a  f o r  r e t r i e v a l ,  t h e  h a z a r d s  t o  w o r k e r s ,  a n d  

h a z a r d s  t o  t h e  p u b l i c .  More i n f o r m a t i o n  i s  needed  b e f o r e  t h e  
-\ 

f e a s i b i l i t y  o f  r e t r i e v a b i l i t y  can  be e v a l u a t e d .  

7 )  The o p t i o n s  o f d e c o m n i s s i o n i n ~  a r e  a d e q u a t e l y  c o v e r e d  f o r  t h e  

p r e s e n t .  The a d v a n t a g e  and f e a s i b i l i t y  o f  c o n t r o l  f o r  p e r i o d s  

g r e a t e r  t h a n  100 y e a r s  s h o u l d  be i n c l u d e d  i n  t h i s  e v a l u a t i o n .  

8 )  From t h e  m a t e r i a l  p r e s e n t e d  i n  t h e  DEIS, one c o u l d  c o n c l u d e  t h a t  
Ambient A i r  q u a l i t y  S t a n d a r d s m a y b e  v i o l a t e d  i n  Zcnes 1 1 , 1 1 1 ,  and IV, 

u n l e s s  c e r t a i n  r e a s u r e s  a r e  t a k e n  t o  i n s u r e  t h a t  the  s t a n d a r d s  are  met .  

9 )  The re  w i l l  be some d e g r a d a t i o n  of t h e  n o i s e  env i ronmen t  due t o  
r e p o s i t o r y  o p e r a t i o n s  and t h e  t r a f f i c  r e l a t e d  t o  i t .  More a t t e n t i o n  

needs  t o  be g i v e n  t o  m i t i g a t i n g  n o i s e .  

1 0 )  Due t o  WIPP-induced p o p u l a t i o n  growth  i n  s u r r o u n d i n g  communi t i e s ,  

t h e r e  w i l l  be some impact  on w a t e r  q u a l i t y ,  w a t e r  s u p p l y ,  and 

s o l i d  and h a z a r d o u s  w a s t e  c o n d i t i o n s .  The E E G  a g r e e s  w i t h  t h e  - 
DEIS c o n c l u s i o n  t h a t ,  w i t h  p r o p e r  p l a n n i n g ,  t h e  e x i s t i n g  sys t ems  

a r e  a d e q u a t e  t o  a b s o r b  t h e  i n c r e a s e .  

The S i t e  and I t s  E n v i r o n s  

The e n t i r e  a r e a  o f  t h e  s i t e  and much o f  t h e  l a n d  immed ia t e ly  o u t s i d e  

of  Zone IV a r e  owned by t h e  F e d e r a l  o r  S t a t e  gove rnmen t .  The James 

Ranch, l o c a t e d  3 m i l e s  s o u t h - s o u t h w e s t  o f  t h e  s i t e  c e n t e r ,  i s  p r i v a t e l y  

owned and o c c u p i e d  and was used  t o  c a l c u l a t e  t h e  maximum i n d i v i d u a l  

e x p o s u r e s  t o  r a d i o a c t i v i t y  and  n o i s e  i n  t h e  DEIS. 

However, i t  may n o t  be c o n s e r v a t i v e  t o  assume t h a t  t h i s  i s  t h e  l o c a t i o n  

of  t h e  maximum exposed  i n d i v i d u a l ,  f o r  t h e  f o l l o w i n g  r e a s o n s :  

1 )  P r i v a t e  l a n d  i s  l o c a t e d  j u s t  o u t s i d e  t h e  n o r t h w e s t  bounda ry ,  

2 . 8  m i l e s  downwind from t h e  s i t e  c e n t e r .  From t h e  a t m o s p h e r i c  



d i s p e r s i o n  c o e f f i c i e n t s  g i v e n  i n  T a b l e  H - 3 6 ,  c a l c u l a t i o n s  o f  

c o n c e n t r a t i o n s  o f  a i r b o r n e  e f f l u e n t s  w o u l d  be a b o u t  5 t i m e s  

h i g h e r  t h a n  a t  James danch .  

-- 

2 )  P l a n s  i n d i c a t e  p u b l i c  a c c e s s  t o  p a r t s  o f  t h e  s i t e  f o r  r a n c h i n g ,  

r e c r e a t i o n  and  r e s o u r c e  e x t r a c t i o n .  C o n s e q u e n t l y ,  p e o p l e  may b e  

as c l o s e  as o n e - h a l f  m i l e  f r o m  t h e  s i t e  c e n t e r .  

A n a l y s i s  o f  t h e  e f f e c t s  o f  r e p o s i t o r y  o p e r a t i o n  on  i n d i v i d u a l s  i n  

t h e  p o p u l a t i o n  s h o u l d  c o n s i d e r  t h e s e  l o c a t i o n s  where  n e o p l e w i l l  b e  

p e r m i t t e d  t o  l i v e  o r  v i s i t  a s  w e l l  a s  where  t h e y  l i v e  now. 

N o r m a l  R a d i a t i o n  R e l e a s e s  

Radon E m i s s i o n s  

Radon, a  n a t u r a l l y  o c c u r r i n g  r a d i o a c t i v e  n o b l e  gas  i s  c o n t a i n e d  

i n  a i r  exhaus t -ed  f r o m  u n d e r g r o u n d  m i n e s .  Because  r a d o n  c o n c e n t r a t i o n s  

c o u l d  be  h i g h  e n o u g h  t o  be  a  h a z a r d  t o  some u n d e r g r o u n d  w o r k e r s  a n d  

c o u l d  r e s u l t  i n  m e a s u r a b l e  o f f - s i t e  e x p o s u r e s ,  t h e  c o n c e n t r a t i o n s  

- s h o u l d  be  measured .  

The DEIS r e c o g n i z e d  t h a t  r a d o n  w i l l  b e  p r e s e n t  i n  e x h a u s t  a i r  b u t  d i d  

n o t  c o n s i d e r  t h e  r a d o n  f r o m  t h e  m i n e d  r o c k  s t o r a g e  p i l e  o n  t h e  

s u r f a c e .  Radon c o n c e n t r a t i o n s  i n  t h e  OEIS were  b a s e d  on c o n c e n t r a t i o n s  

r e p o r t e d  i n  t h e  N u c l e a r  R e g u l a t o r y  C o m m i s s i o n ' s  F i n a l  G e n e r i c  I m p a c t  

S t a t e m e n t  o n  M i x e d  O x i d e  F u e l s  (GESMO) .  

A p p e n d i x  I V  c o n t a i n s  a m o r e  d e t a i l e d  d i s c u s s i o n  

e x p o s u r e  a n d  c a l c u l a t e s  d o s a g e s  t o  t h e  b r o n c h i a  

as  t h e  p u l m o n a r y  l u n g  d o s e  a t  0 . 5  m i l e s ,  2 .8  m i  

m i l e s  (SSW). T h e s e  c a l c u l a t e d  d o s e s  ( w h i c h  a r e  

o f  t h e  p o s s i b l e  r a d o n  

1 e p i t h e l i u m  as  w e l l  

l e s  (NW) a n d  3.0 

a v e r a g e ,  r a t h e r  t h a n  

u p p e r - b o u n d  l i m i t s )  s u g g e s t  t h a t  p o t e n t i a l  radon .  e x p o s u r e s  a r e  h i g h  

enough  t o  r e q u i r e  d i r e c t  m e a s u r e m e n t  a t  t h e  s i t e  t o  d e t e r m i n e  a c t u a l  

c o n c e n t r a t i o n s .  

O p e r a t i o n a l  R e l e a s e s  o f  R a d i o a c t i v i t y  - S t a r t i n g  w i t h  t h e  a s s u m p t i o n s  u s e d  i n  C h a p t e r  8, t h e  r a d i a t i o n  r e l e a s e s  

t o  t h e  e n v i r o n m e n t  w e r e  c a l c u l a t e d  b y  EEG a n d  t h e y  a g r e e d  w i t h  t h e  



r e s u l t s  l i s t e d  i n  t h e  DEIS ( T a b l e  8 - 6 ) .  Agreement  was a l s o  o b t a i n e d  

w i t h  t h e  q u a n t i t y  o f  r a d i o a c t i v i t y  c o l l e c t e d  on HEPA f i l t e r s  r e p o r t e d  

i n  T a b l e  8 - 7 .  -. 

H o w e v e r ,  o n e  a r e a  o f  p o t e n t i a l  d i s a g r e e m e n t  r e l a t e s  t o  t h e  c a l c u l a t i o n  

o f  r e l e a s e s  o f  r a d i o a c t i v i t y  f r o m  u n d e r g r o u n d  s t o r a g e  o f  c o n t a m i n a t e d  

c o n t a i n e r s .  The EEG c a l c u l a t i o n s  assumed a  4 - y e a r  a c c u m u l a t i o n  o f  

b o x e s  and  drums t h a t  w e r e  r e l e a s i n g  1 %  p e r  y e a r  o f  t h e i r  r e m a i n i n g  

s u r f a c e  c o n t a m i n a t i o n .  The E E G  c a l c u l a t e d  r e l e a s e  was a p p r o x i m a t e l y  

f o u r  t i m e s  t h e  q u a n t i t y  o f  r e l e a s e d  TRU w a s t e s  l i s t e d  i n  T a b l e  8 - 6 .  

Was t h e  c a l c u l a t i o n  i n  t h e  DEIS b a s e d  on one y e a r ' s  a c c u n u l a t i o n  o f  

c o n t a i n e r s ?  

I t  i s  n o t  c l e a r  f r o m  t h e  d e s c r i p t i o n  i n  t h e  D E I S  w h a t  becomes o f  

s p i l l e d  m a t e r i a l  f r o m  damaged drums a n d  b o x e s .  The DEIS,  assumed 

t h a t  1 .47  c u r i e s  o f  TRU w a s t e  w o u l d  be s p i l l e d  p e r  y e a r  and  0 .1% 

w o u l d  become a i r b o r n e - .  The  r e m a i n d e r  i s  u n a c c o u n t e d  f o r .  The  

q u a n t i t y  o f  TRU w a s t e s  o n  i o n  e x c h a n g e  r e s i n s  r e p o r t e d  i n  T a b l e  8 - 7  

was o n l y  0 . 0 4  c u r i e s  p e r  y e a r .  

--. 
A s s u m ~ t i o n s  f o r  R e l e a s e  

A number  o f  f a c t o r s  a r e  i n v o l v e d  i n  t h e  c h a i n  o f  e v e n t s  t h a t  m u s t  

o c c u r  b e f o r e  r a d i o a c t i v i t y  i s  r e l e a s e d  a t  t h e  s i t e .  n o s t  o f  t h e  f a c t o r s  

t h a t  a r e  u s e d  t o  c a l c u l a t e  t h e  r e l e a s e  o f  t h e  CN-TRU w a s t e  a r e  assumed 

( s u r f a c e  c o n t a m i n a t i o n ,  n o n - f i x e d  s u r f a c e  c o n t a m i n a t i o n ,  number  o f  

b o x e s  a n d  d rums  damaged,  p e r c e n t  o f  t h e  s u r f a c e  a r e a  t h a t  i s  c r a c k e d ) .  

I s  t h e r e  a  d a t a  b a s e  f o r  t h e  s u r f a c e  c o n t a m i n a t e d  o r  damaged drums a n d  

b o x e s  t h a t  h a v e  b e e n  p a c k a g e d ,  s h i p p e d  a n d  s t o r e d  o v e r  t h e  y e a r s ?  

I t  i s  d i f f i c u l t  t o  d e t e r m i n e  i f  t h e  a s s u m p t i o n s  a r e  c o n s e r v a t i v e  

b a s e d  o n  t h e  f o l l o w i n g  i n f o r m a t i o n  p r e s e n t e d  i n  t h e  DEIS:  

1 )  The  DEIS assumed t h a t  one  s p e n t  f u e l  a s s e m b l y  a n d  i t s  c a n i s t e r  

a r e  damaged i n  a  f o u r - y e a r  p e r i o d  ( 8 - 3 2 : l )  as  d e s c r i b e d  i n  t h e  

NRC's R e a c t o r  S a f e t y  S t u d y ,  1 9 7 5 .  A more  r e c e n t  r e p o r t  

r e v i e w i n g  t h e  h i s t o r y  o f  s p e n t  f u e l  a s s e m b l y  a c c i d e n t s  b y  

J o h n s o n  ( R e f .  I ) ,  p r e s e n t e d  d a t a  w h i c h  s u g g e s t  t h a t  o n e  

o r  m o r e  a c c i d e n t s  p e r  y e a r  m i g h t  be  m o r e  r e a l i s t i c .  



.- 2 )  A l l  c a l c u l a t i o n s  assumed an a v e r a g e  p e r c e n t a g e  o f  powder  and  a v e r a g e  
r a d i o n u c l i d e  c o n c e n t r a t i o n  i n  e a c h  drum. C a l c u l a t i o n s  s h o u l d  

a l s o  b e  made u s i n g  boxes ,  w h i c h  c o n t a i n  more  w a s t e  t h a n  drums 

and h a v e  h i g h e r  l e v e l s  o f  r a d i o a c t i v i t y .  

3 )  S p e c i f i c  d a t a  a r e  a b s e n t  on d e s i g n ,  t e s t i n g  and e x p e r i e n c e  

w i t h  r e m o t e  h a n d l e d  TRU w a s t e  c a s k s  and c a n - i s t e r s .  

Due t o  t h e  r a n g e s  o f  p o s s i b l e  v a l u e s  o f  f a c t o r s  i n v o l v e d  i n  a  

p o t e n t i a l  r e l e a s e  o f  r a d i o a c t i v i t y ,  a  s e n s i t i v i t y  a n a l y s e s  s h o u l d  

be p e r f o r m e d  t o  d e t e r m i n e  t h e i r  e f f e c t  on p o t e n t i a l  doses .  

H i g h  L e v e l  Waste E x p e r i m e n t s  

The DEIS d i d  n o t  s t a t e  t h e  amount and  t y p e s  o f  r a d i o n u c l i d e s  t h a t w i l l  be  

b r o u g h t  i n t o - t h e  r e p o s i t o r y  f o r  t h e s e  e x p e r i m e n t s .  Twen ty  t o  200 b a r e  

w a s t e  e x p e r i m e n t s  a r e  t o  be c o n d u c t e d  ( 8 - 4 7 ) .  The number o f  f u l l  s i z e d  

c a n i s t e r s  e m p l a t e d  was e s t i m a t e d  t o  be b e t w e e n  20 an6 200 (8-481,  - b u t  * . . . t h e s e  numbers, l i k e  t h e  e s t i m a t e s  o f  b a r e  w a s t e  r e a c t i o n  chambers  

may change  b y  a s  much a s  a  f a c t o r  o f  2 "  ( 8 - 4 8 ; 2 ) .  "The s o u r c e  o f  t h e  

w a s t e  t o  b e  used  i n  t h e s e  e x p e r i m e n t s  i s  n o t  as y e t  d e f i n e d "  ( 2 - 2 4 ; 3 ) .  

The p o s s i b i l i t i e s  o f  u s i n g  l a b o r a t o r y  p r o d u c e d  c o m m e r c i a l  r e a c t o r  

w a s t e s ,  a g e d  d e f e n s e  HLW o r  w a s t e s  f o r t i f i e d  w i t h  S t r o n t i u m - 9 0  o r  

Ces ium-137 a r e  t h e n  d i s c u s s e d .  

Even  w i t h  t h e s e  f e w  d e t a i l s  i t  i s  a p p a r e n t  t h a t  t h e  q u a n t i t i e s  o f  

r a d i o a c t i v i t y  b r o u g h t  i n t o  t h e  r e p o s i t o r y  i n  t h e  e x p e r i m e n t a l  p r o -  

g ram c o u l d  b e  l a r g e  i f  one assumes t h a t  t h e  f u l l  s i z e d  c a n i s t e r s  

d e s c r i b e d  o n  page 8-48 a r e  t h e  same as t h e  h i g h  l e v e l  w a s t e  c a n i s -  

t e r s  d e s c r i b e d  f o r  c o m m e r c i a l  h i g h  l e v e l  w a s t e  i n  T a b l e  E-4  on page  

E - 5 .  The e s t i m a t e d  amount o f  r a d i o a c t i v i t y  i n  a  h i g h  l e v e l  w a s t e  

c a n i s t e r  i s  a b o u t  460,000 c u r i e s  ( T a b l e  E - 4 )  w h i c h  w o u l d  g i v e  a  

t o t a l  o f  9 - 9 2  m i l l i o n  c u r i e s  f r o m  t h e  c a n i s t e r s  a l o n e .  



e x p e r i m e n t s  a f t e r  c o m p l e t i o n  and  t o  h a v e  t h e  a b i l i t y  t o  r e t r i e v e  

c o n t a c t - h a n d l e d  and  r e m o t e - h a n d l e d  TRU w a s t e s  and  s p e n t  f u e l  

The p e r i o d s  o f  r e t r i e v a b i l i t y  a r e  a p p a r e n t l y  l 0 y e a r s  f o r  T P U  w ~ s t c s  and 

2 C  y e a r s  f o r  s p e n t  f u e l  ( t h e  t i m e s  a r e  r e v e r s e d  i n  t h e  x t d t w ( ! t ! t s  

on 2 -18 ;7  and 2 - 1 9 ; ] ) .  C o n t a i n e r  l i f e  f o r  TRU w a s t e s  i s  d c s i q n c d  

f o r  10 y e a r s  so i t  can be  r e t r i e v e d  ( 5 - 4 ) .  A p o s s i b l e  r l c c ~ t l  fat. 

r e p a c k a g i n g  r e t r i e v e d  c o n t a i n e r s  i s  r e c o g n i z e d  ( 9 - 5 P ; b )  <IIIJ  

a p p a r e n t l y  i t  i s  p l a n n e d  t o  do t h i s  u n d e r g r o u n d .  A n o t h e r  r e f c r -  

ence ( 9 - 4 9 ; 2 )  s t a t e d  t h a t  a c c i d e n t s  d u r i n g  r e t r i e v a l  a r e  e x p e c t e d  

t o  be no  worse  t h a n  c o u l d  o c c u r  d u r i n g  emp lacemen t .  

The D E I S  d i d  n o t  p r o v i d e ~ g u i d a n c e  on t h e  c r i t e r i a  f o r  r e t r i e v a l .  

o f  TRU a n d  s p e n t  f u e l  w a s t e s .  D e t a i l s  were  n o t  p r o v i d e d  on how 

r e t r i e v a l  w o u l d  be  c o n d u c t e d  and  on t h e  c o n t a m i n a t i o n  a n d  e x p o s u r e  

p r o b l e m s  t h a t  a r e  e x p e c t e d .  The r e t r i e v e d  c o n t a i n e r s  c o u l d  be 

damaged d u r i n g  e m p l a c e m e n t .  s t o r a g e ,  a n d  r e t r i e v a l .  A l s o ,  c h e m i c a l  

a c t i o n  o f  t h e  s a l t  e n v i r o n m e n t  f o r  p e r i o d s  o f  1 0  o r  20 y e a r s  c o u l d  - 
p r o d u c e  d e t e r i o r a t i o n  i n  t h e  i n t e g r i t y  o f  t h e  c a n i s t e r s .  R e t r i e v a l  

o f  h i g h  l e v e l  w a s t e  e x p e r i m e n t s  w i l l  b e  f u r t h e r  c o m p l i c a t e d  b y  

b a r e  w a s t e s  and c o n t a m i n a t e d  s a l t .  

W h i l e  r e t r i e v a l  i s  p o s s i b l e ,  t h e  r e m o v a l  o f  r a d i o a c t i v e  w a s t e  f r o m  

t h e  r e p o s i t o r y  w i l l  i n v o l v e  more  p r o b l e m s  t h a n  emp lacemen t .  The 

e x t e n t  o f  t h i s  d i f f e r e n c e  has  n o t  been  a d e q u a t e l y  a d d r e s s e d  i n  t h e  

DEIS and  s h o u l d  be  e x p a n d e d  upon i n  e i t h e r  t h e  f i n a l  E I S  o r  PSAR 

( P r e l i m i n a r y  S a f e t y  A n a l y s i s  R e p o r t ) .  

EEG b e l i e v e s  t h a t  r e t r i e v a l  w i l l  be  a  c o m p l e x  o p e r a t i o n  w i t h  t h e  

p o t e n t i a l  f o r  s i g n i f i c a n t  r a d i a t i o n  e x p o s u r e  t o  w o r k e r s  a n d  f o r  

p o s s i b l e  r e l e a s e s  t o  t h e  e n v i r o n m e n t .  I t  i s  n e c e s s a r y  f o r  

r e t r i e v a b i l i t y  t o  be  e v a l u a t e d  i n  d e t a i l  f o r  p r o c e d u r e s ,  l o g i s t i c s ,  

and c r i t e r i a  b e f o r e  c o n c l u s i o n s  c a n  b e  d r a w n  a b o u t  i t s  f e a s i b i l i t y .  



Decommissioning 
- 

The discussion on decommissioning of the WIPP site repository 

( 8 - 5 3  to 8 - 5 7 )  covers various alternatives and contains adequate 

detail at this time. A n y o f t h e  alternatives listed on page 

8-54 should be acceptable if carried out properly. There are 
two issues that have the potential to increase the probability 

of long-term problems : 

1) administrative control over the site; and 

2) borehole plugging. 

Possible industrial use of the site is indicated (8-53;3). The 

land area is expected to be returned to its natural state in 

several decades unless the mothballing option is taken (11-1). 

Also, Scenario 5 (9-124) assumes administrative control is lost 

after 100 years and unregulated drilling can occur. This scenario 

results in a high dose to well drillers. A detailed evaluation - 
should be made of the degree of control needed at the site after 

decommissioning and should include: 

1) the possibility of control for periods longer than 100 years; 

2) the long-term controls over shallow-well drilling in Zone 111 

and resource extraction in Zone IV; and 

3) details of the long-term radiological monitoring program 

Radiological Monitoring Proqram 

Pages 5-24 to 5-41 of Appendix 5 of the DEIS describe the present 
radiological monitoring program, the tentative pre-operational 

monitoring program, the proposed operational monitoring program, 

and the post-operational monitoring program. 



W h i l e  i t  i s  r e a l i z e d  t h a t  t h e s e  f u t u r e  p r o g r a m s  a r e  n e c e s s a r i l y  

t e n t a t i v e ,  t h e  f o l l o w i n g  comments a r e  o f f e r e d .  -. 

P r e s e n t  P r o g r a m  

T h i s  p r o g r a m  a p p e a r s  a d e q u a t e  f o r  s e v e r a l  y e a r s , w i t h  one e x c e p t i o n .  

M e a s u r e m e n t s  o f r a d o n  a n d  i t s  s h o r t - l i v e d  d a u g h t e r  p r o d u c t  c o n c e n -  

t r a t i o n s  a r e  n e e d e d  f r o m  t h e  s o i l ,  f r o m  i v i n e d  r o c k ,  and  i n  t h e  

u n d e r g r o u n d  m i n e .  

Radon m o l ~ i t o r i n g  s h o u l d  be  done  as  soon  as p o s s i b l e  b e c a u s e  t h e  

p r e s e n c e  o f  h i g h  l e v e l s  c o u l d  i n f l u e n c e  t h e  d e s i g n  o f  u n d e r g r o u n d  

v e n t i l a t i o n .  

I t  w i l l  be  n e c e s s a r y  t o  o b t a i n  s u f f i c i e n t  s a m p l e s  a n d  a n a l y s e s  

b e f o r e  o p e r a t i o n  t o  i n s u r e  t h a t  t h e  v a r i a t i o n s  i n  t h e  b a c k g r o u n d  

( n a t u r a l l y  o c c u r i n g  a n d  f r o m  weapons t e s t i n g  f a l l o u t )  l e v e l s  o f  

a c t i n i d e s ,  t r i t i u m ,  C a r b o n - 1 4  and  f i s s i o n  p r o d u c t s  a r e  a d e q u a t e l y  

known.  T h e s e  v a l u e s  a r e  n e e d e d  i n  o r d e r  t o  be  a b l e  t o  d e t e c t  - 
c o n t a m i n a t i o n  f r o m  s i t e  o p e r a t i o n s .  

P r e - o p e r a t i c n a l  P r o g r a m  

I t  i s  n o t e d  t h a t  n o  a i r  p a r t i c u l a t e  s t a t i o n  i s  p l a n n e d  f o r  Hobbs .  

S i n c e  i t  i s  a  m a j o r  p o p u l a t i o n  c e n t e r ,  w i t h  a  c a l c u l a t e d  l o n g - t e r m  

x/Q o n l y  1 0 %  l o w e r  t h a n  a t  E u n i c e ,  t h i s  o m i s s i o n  s h o u l d  b e  r e c o n -  

s i d e r e d .  A l s o ,  t h e  t h r e e  d a y s  p e r  week o f  s a m p l i n g  s h o u l d  be  

r a n d o m i z e d  i n  o r d e r  t o  m e a s u r e  l e v e l s  on w o r k  d a y s ,  and  n o n - w o r k  

d a y s .  

C o n s i d e r a t i o n  s h o u l d  a l s o  be  g i v e n  t o  m o n i t o r i n g  r a d i o a c t i v i t y  

i n  r a i n f a l l  a n d  r u n o f f  ( w h e n  i t  o c c u r s )  a t  t h e  s i t e  as  w e l l  as  

s u r f a c e  w a t e r  a n d  b i o t a  i n  Nash  Draw. S e v e r a l  a d d i t i o n a l  s h a l l o w  

w e l l s ,  w h e t h e r  p r e s e n t l y  u s e d  f o r  human c o n s u m p t i o n  o r  n o t ,  s h o u l d  

a l s o  be  s a m p l e d  o n  an a n n u a l  or  b i e n n i a l  b a s i s .  



I n  s e v e r a l  cases  i n  T a b l e  5-4 ( A p p e n d i x  J ) ,  t h e  t y p e s  o f  a n a l y s e s  a r e  - n o t  s p e c i f i c  enough .  Gross  a n a l y s i s  i s  u s e f u l  as a  s c r e e n i n g  

mechan ism f o r  d e t e c t i n g  s i g n i f i c a n t  c o n t a m i n a t i o n .  However,  i t  

u s u a l l y  w i l l  n o t  d e t e c t  t r a c e  m i g r a t i o n  o f  r a d i o n u c l i d e s .  A l l  

m e d i a  b e i n g  s a m p l e d  s h o u l d  have p e r i o d i c  a n a l y s e s  o f  t h e  a c t i n i d e s ,  

t r i t i u m ,  C a r b o n - 1 4  and l o n g - l i v e d  f i s s i o n  p r o d u c t s .  C o n s i d e r a t i o n  

s h o u l d  b e  g i v e n  t o  d e v e l o p i n g  and m a i n t a i n i n g  a  c a p a b i l i t y  o f  m e a s u r i n g  

1od;ne-129 i n  c a s e  o f  a c c i d e n t s  (5 -27 ;2 ) .  

O p e r a t i o n a l  M o n i t o r i n g  P r o g r a m  

The same c o n s i d e r a t i o n s  e x p r e s s e d  f o r  t h e  p r e - o p e r a t i o n a l  p r o g r a m  

a r e  a p p l i c a b l e  f o r  t h e  o p e r a t i o n a l  p rog ram.  No f u r t h e r  comments 

a r e  o f f e r e d  a t  t h i s  t i m e .  

P o s t - o p e r a t i o n a l  P rog ram.  

The o u t l i n e  o f  a  p o s t - o p e r a t i o n a l  p r o g r a m  p r e s e n t e d  i n  T a b l e  5 - 7  

a p p e a r s  r e a s o n a b l e .  However,  t h e  b o r e h o l e  r a d i o n u c l i d e  a n a l y s e s  

"- s h o u l d  be  f o r  s p e c i f i c  r a d i o n u c l i d e s  r a t h e r  t h a n  g r o s s  a l p h a  and  
b e t a  f o r  t h e  r e a s o f i s  d i s c u s s e d  above.  

N o n - R a d i o l o q i c a l  H a z a r d s  

A i r  Q u a l i t y  

The EEG a n a l y z e d  t h e  d a t a  p r e s e n t e d  i n  t n e  DEIS t o  d e t e r m i n e  i f  

a  p o t e n t i a l  e x i s t s  t o  e x c e e d  t h e  A m b i e n t  A i r  Q u a l i t y  S t a n d a r d s  a t  

t h e  R e f e r e n c e  S i t e .  I t  was c o n c l u d e d  t h a t  s t a n d a r d s  f o r  s e v e r a l  

o f  t h e  c r i t e r i a  p o l l u t a n t s  c o u l d  be v i o l a t e d  d u r i n g  c o n s t r u c t i o n  

and  o p e r a t i o n  o f  t h e  WIPP. T h i s  c o n c l u s i o n ,  w h i c h  d i f f e r s  f r o m  

t h a t  i m p l i e d  i n  t h e  DEIS, i s  due  t o  t h e  f o l l o w i n g  f a c t o r s :  

1 )  When c a l c u l a t i n g  a m b i e n t  c o n c e n t r a t i o n s ,  i t  i s  a p p r o p r i a t e  

t o  c o n s i d e r  l o c a t i o n s  w h e r e  t h e  p u b l i c  h a s  a c c e s s  r a t h e r  

t h a n  c o u n t y - w i d e  a v e r a g e s .  The d i s t a n c e  f r o m  t h e  WIPP s i t e  

may be  l e s s  t h a n  C . 5  m i l e s .  



2 )  A p p r o p r i a t e  a l l o w a n c e  m u s t  be made f o r  t h e  number o f  s h i f t s  

t h a t  w i l l  o p e r a t e  a t  t h e  s i t e .  T h e r e  i s  a  d i s c r e p a n c y  i n  

t h e  D E I S .  T a b l e  8 - 9  assumes o n l y  one s h i f t  o p e r a t i o n ,  w h e r e a s  

page 2-19 and 8 -27  m e n t i o n  t h r e e - s h i f t  o p e r a t i o n  t o  c a l c u l a t e  

r a d i a t i o n  r e l e a s e s .  

3 )  F o r  t h r e e  s h i f t ,  f i v e - d a y  p e r  week o p e r a t i o n ,  t h e  n i t r o g e n  

o x i d e  a n d  s u l f u r  d i o x i d e  c o n c e n t r a t i o n s  a t  0.5 m i l e s  w e r e  

c a l c u l a t e d  t o  e x c e e d  t h e  a n n u a l  a v e r a g e  c o n c e n t r a t i o n s  

x/Q v a l u e s  i n  

i 

p e r m i t t e d  b y  t h e  S t a t e  o f  New M e x i c o  i f  t h e  

T a b l e  H - 3 6  a r e  used .  The a n n u a l  n i t r o g e n  d  

w o u l d  a l s o  be  e x c e e d e d  d u r i n g  c o n s t r u c t i o n .  

4 )  D u r i n g  c o n s t r u c t i o n ,  t h e  f u g i t i v e  d u s t  e m i s  

o x i d e  S t a n d a r d  

i o n s  shown o n  

page 9 - 8  w o u l d  e x c e e d  t h e  p e r m i s s i b l e  2 4 - h o u r  l e v e l  a t  a  

d i s t a n c e  o f  t w o  m i l e s  when t h e  b a c k g r o u n d  c o n c e n t r a t i o n  o f  

a p p r o x i m a t e i y  30 bg /m3 i s  added.  

5 )  P a r t i c u l a t e  e m i s s i o n s  d u r i n g  t h e  o p e r a t i n g  p h a s e  a r e  d o m i n a t e d  

b y  r e l e a s e s  f r o m  t h e  s a l t  p i l e  a n d  f r o m  t h e  s a l t  d r y i n g  u n i t .  -. 

The m a g n i t u d e  o f  s a l t  p i l e  e m i s s i o n s  h a s  a  r a n g e  o f  u n c e r -  

t a i n t y .  E x p e r i e n c e  w i t h  t h e  p o t a s h  i n d u s t r y  s u g g e s t s  t h a t  

t h e  p i l e  e m i s s i o n s  w i l l  b e  n e g l i g i b l e  e x c e p t  f o r  t h e  p e r i o d s  

when s a l t  i s  b e i n g  r e c l a i m e d  f o r  d r y i n g  a n d  u s e  a s  b a c k f i l l .  

E m i s s i o n s  f r o m  t h e  s a l t  d r y i n g  u n i t  ( o t h e r  t h a n  f r o m  c o m b u s t i o n )  

w e r e  n o t  e s t i m a t e d  i n  t h e  D E I S .  T h i s  s o u r c e  h a s  b e e n  f o u n d  

t o  be  s i g n i f i c a n t  i n  t h e  p o t a s h  i n d u s t r y .  



Although the  E E G  a n a l y s i s  concludes t h a t  c o n s t r u c t i o n  a n d  oper-  

a t i on  of the  s i t e  w i l l  v i o l a t e  t he  New Mexico Ambient Air Q u a l i t y  
S tandards ,  exper ience with t h e  potash i ndus t ry  sugges t s  t h a t  i t  
should be pos s ib l e  t o  meet t h e s e  s t anda rds  w i t h p r o p e r  engineer ing 

c o n t r o l s ,  e l eva t ed  r e l e a s e s ,  a n d  o t h e r  m i t i g a t i n g  measures. 

A more d e t a i l e d  a n a l y s i s  of t h e  a i r  q u a l i t y  a s p e c t s  needs t o  be 
performed. This a n a l y s i s  should i nc lude  one-hour and t h r e e -  

hour ana lyses  as  well as  24-hour and annual va lues .  A more 
p r e c i s e  e s t ima te  of emiss ions  from t h e  s a l t  p i l e  and dryer  i s  
needed. The a n a l y s i s  should c o n s i d e r  such f a c t o r s  a s  e l eva t ed  

r e l e a s e s ,  nonlpoint .  source  emis s ions ,  cloud d e p l e t i o n ,  con t ro l  

technology,  and o t h e r  m i t i g a t i n g  measures t h a t  w i l l  be taken.  
The f i n a l  EIS should con ta in  t h e  r e s u l t s  of t h i s  r e - eva lua t ion  

- and i n d i c a t e  t he  measures t h a t  w i l l  be provided t o  i n s u r e  t h a t  

AI-ibient Air Qua l i ty  Standards  a r e  no t  exceeded. 

The DEIS makes p r e d i c t i o n s  on t h e  n o i s e  l e v e l s  from c o n s t r u c t i o n  

and ope ra t i on  a t  t h e  WIPP s i t e .  For t h e  most p a r t  t h e s e  p ro jec-  

t i o n s  appear  reasonable .  However, t h e  conc lus ions  emphasize t he  

f a c t  t h a t  ambient l e v e l s  w i l l  s t i l l  be well below va r ious  s tandards  

and sugges t  t h e r e  i s  n o  problem. A c t u a l l y ,  t he  no i se  environment 

w i l l  be degraded both dur ing t h e  c o n s t r u c t i o n  and o p e r a t i n g  phase 

and some r e s i d e n t s ,  o f f - s i t e  a n d  near  t r a n s p o r t a t i o n  a r t e r i e s ,  

and use r s  of Zones 11 ,  I11 and IV w i l l  be exposed t o  more no i se  

than  a t  p r e s e n t .  Furthermore,  whi le  t h e  DEIS makes r e f e r e n c e  t o  

measures t h a t  could minimize n o i s e  exposure ,  no commitments a r e  
made t o  implement s p e c i f i c  measures.  



S e v e r a l  i t e m s  i n  t h e  D E I S  r e q u i r i n g  c l a r i f i c a t i o n s  a r e :  

1 )  T r a f f i c  n o i s e  i m p a c t  f r o m  W I P P - r e l a t e d  commuter  a n d  t r u c k  

t r a f f i c  c a n n o t  be  e s t i m a t e d  w i t h o u t  k n o w i n g  t h e  p r o j e c t e d  

t r a f f i c  vo lume ( o f  b o t h  t r u c k s  a n d  a u t o s )  w i t h  a n d  w i t h o u t  

t h e  p r o j e c t .  T h i s  n e e d s  t o  i n c l u d e  t h e  e f f e c t  o f  n i g h t - t i m e  

t r a f f i c  w h i c h  w i l l  b e  p r e s e n t  d u r i n g  t h r e e - s h i f t  o p e r a t i o n  

a n d  c o n s t r u c t i o n .  

2 )  The a s s u m p t i o n  o f  a  p e a k  dBA o f  8 4  a t  50 f e e t  f r o m  d i e s e l  

t r u c k s  i s  o p t i m i s t i c  s i n c e  t h e  F e d e r a l  s t a n d a r d  f o r  I n t e r -  

S t a t e  t r u c k s  p e r m i t s  9 0  dBA a n d  many i n t r a s t a t e  t r u c k s  c a n n o t  

m e e t  t h i s  s t a n d a r d .  

3 )  R e f e r e n c e s  o n  p a g e s  9 - 4  a n d  9 - 2 7  i m p l y  t h a t  n o i s e  l e v e l s  

o f  a b o u t  45 dBA w i l l  b e  i n a u d i b l e  a t  t h e  James Ranch.  

A c t u a l l y ,  i f  t h e  a m b i e n t  i s  26 -28  dBA, sound  p r e s s u r e  l e v e l s  

o f  l e s s  t h a n  3 5  dBA w i l l  be  c l e a r l y  a u d i b l e .  

4 )  I t  i s  u n c l e a r  f r o m  t h e  d e s c r i p t i o n  o f  t h e  m i n e d - r o c k  s t o r a g e  

j u s t  w h a t  n o i s e  s o u r c e s  a r e  i n c l u d e d  and  how t h e y  m i g h t  v a r y  

w i t h  t i m e .  

5 )  O p e r a t i o n a l  n o i s e  n e a r  t h e  s i t e  w o u l d  be  e x p e c t e d  t o  a l t e r  

t h e  p r e s e n t  m i x  o f  w i l d l i f e  s p e c i e s .  The c o n c l u s i o n  t h a t  t h i s  

w o u l d  be  m i n o r  a n d  i n s i g n i f i c a n t  s h o u l d  be  documen ted .  

The f i n a l  E I S  s h o u l d  i n c l u d e  m o r e  p r e c i s e  a n a l y s i s  o f  j u s t  how 

much t h e  n o i s e  l e v e l  i s  e x p e c t e d  t o  r i s e . f r o m  s i t e  c o n s t r u c t i o n  

a n d  o p e r a t i o n .  A l s o ,  c o n s i d e r a t i o n  s h o u l d  be g i v e n  t o  m i t i g a t i n g  

m e a s u r e s  s u c h  a s :  



1 )  b u s i n g  o f  w o r k e r s  t o  d r a s t i c a l l y  r e d u c e  a u t o  t r a f f i c ;  

2 )  m u f f l i n g  o f  c o n s t r u c t i o n  e q u i p m e n t  a n d  u s e  o f  l o w  n o i s e  

p r o d u c t s  where  a v a i l a b l e ;  

3 )  a  r e q u i r e m e n t  t h a t  a l l  t r u c k s  m e e t  t h e  F e d e r a l  n o i s e  

r e g u l a t i o n s  r e q u i r e d  f o r  I n t e r - S t a t e  Commerce; a n d  

4 )  h o u s i n g  o f  v a r i o u s  e q u i p m e n t  and  o p e r a t i o n s .  

W a t e r  Q u a l i t y  

S e v e r a l  a s p e c t s  o f  t h e  WIPP s i t e  o p e r a t i o n  may h a v e  a n  e f f e c t  

o n  w a t e r  q u a l i t y .  P r i m a r y  i m p a c t s  ( o n  s i t e )  c o u l d  o c c u r  f r o m :  

1 )  t h e  sewage p l a n t  e f f l u e n t  a n d  s l u d g e ;  

2 )  r e c l a i m e d  w a t e r  u s e  o n - s i t e ;  

3 )  r u n o f f  a n d  l e a c h i n g  f r o m  t h e  s a l t  p i l e ;  a n d  

4 )  g e n e r a l  s i t e  r u n o f f .  

S e c o n d a r y  i m p a c t s  c o u l d  o c c u r  f r o m  t h e  WIPP i n d u c e d  p o p u l a t i o n  

g r o w t h  i n  Eddy a n d  Lea  c o u n t i e s .  The  m o s t  l i k e l y  p r o b l e m  i s  

f r o m  s e p t i c  t a n k  c o n t a m i n a t i o n  i n  u n s e w e r e d  a r e a s  a n d  i s  r e c o g -  

n i z e d  i n  t h e  D E I S  ( 9 - 9 1 ; Z ) .  B o t h  p r i m a r y  and  s e c o n d a r y  i m p a c t s  

a p p e a r  t o  b e  m a n a g e a b l e  w i t h  p r o p e r  p l a n n i n g .  



S o l i d  and Hazardous Waste C o n t r o l  

C o n s t r u c t i o n ,  o p e r a t i o n  and decommiss ion ing  of t h e  W I P P  s i t e  
w i l l  r e s u l t  i n  t h e  g e n e r a t i o n  of  s u b s t a n t i a l  q u a n t i t i e s  o f  

s o l i d  was t e  and u n e s t i m a t e d  amounts o f  n o n - r a d i o l o g i c a l  haz-  

a r d o u s  w a s t e s .  T h e r e  w i l l  a l s o  be some seconda ry  impac t s  i n  

C a r l s b a d  and Hobbs due t o  t h e  WIPP induced  p o p u l a t i o n  growth 

I t  i s  n o t  p o s s i b l e  t o  e v a l u a t e  t h e  h a z a r d o u s  was te  s i t u a t i o n  

from t h e  l i m i t e d  i n f o r m a t i o n  i n  t h e  DEIS. Under p r e s e n t  New 

Mexico r e g u l a t i o n s ,  i t  i s  p e r m i s s i b l e  t o  d i s p o s e  o f  haza rdous  
w a s t e s  on t h e  s i t e  w i t h o u t  a  p e r m i t  where t h e y  a r e  g e n e r a t e d .  
However, F e d e r a l  r e g u l a t i o n s  a r o  e x p e c t e d  t o  be i n  e f f e c t  

p r i o r  t o  t h e  b e g i n n i n g  o f  s i t e  c o n s t r u c t i o n  and t h e y  w i l l  p rob-  
a b l y  r e q u i r e  r e g u l a t i o n  w h e t h e r  d i s p o s a l  i s  on o r  o f f - s i t e .  

The t y p e s  and q u a n t i t i e s  o f  h a z a r d o u s  w a s t e  e x p e c t e d  t o  be 

g e n e r a t e d  o n - s i t e  need t o  be d e t e r m i n e d  more p r e c i s e l y .  

a  commercia 

sys t em shou  

n o t  l e a d  t o  

1  s a l v a g e  company (8-35;6). An a p p r o p r i a t e  

I d  be e s t a b l i s h e d  t o  i n s u r e  t h a t  t h i s  r e c y c  

o f f - s i t e  r a d i o l o g i c a l  c o n t a m i n a t i o n .  

M e t a l s  and d i s c a r d e d  equ ipmen t  a r e  s c h e d u l e d  t o  be r e c y c l e d  w i t h  

c o n t r o l  

l i n g  does  

Water Supp ly  

S i n c e  t h e  WIPP p l a n t  o p e r a t o r s  p r o p o s e  t o  p u r c h a s e  i t s  w a t e r  

s u p p l y  f rom t h e  C i t y  o f  C a r l s b a d ,  t h e  S t a t e  of New Mexico would 

be i n v o l v e d  i n  r e g u l a t o r y  p r o c e d u r e s  o n l y  i n d i r e c t l y .  I n  a d d i -  

t i o n ,  t h e  p r o j e c t  c o u l d  be exempted from S t a t e  r e g u l a t i o n s  unde r  

P a r t  I . ,  S e c t i o n  1 0 2 ,  Water  Supp ly  R e g u l a t i o n s .  



A p o r t i o n  o f  t h e  p o p u l a t i o n  g r o w t h  c o u l d  t a k e  p l a c e  o u t s i d e  

o f  i n c o r p o r a t e d  c i t y  l i m i t s .  W a t e r  s u p p l i e s  f o r  t h e s e  f a m i l i e s  

w o u l d  p r o b a b l y  come f r o m  i n d i v i d u a l  w e l l s .  L o c a l  and  r e g i o n a l  
, 

. g o v e r n m e n t a l  a g e n c i e s  s h o u l d  be a w a r e  o f  p o t e n t i a l  w a t e r  q u a l i t y  
,,('.~,.~ 

I .. p r o b l e m s  r e l a t e d  t o  t h e  i n c r e a s e d  number  o f  w e l l s  and  t h e i r  

p r o x i m i t y  t o  s e p t i c  s y s t e m s  s i n c e  t h e  S t a t e  E n v i r o n m e n t a l  

I m p r o v e m e n t  D i v i s i o n  does n o t  r e g u l a t e  i n d i v i d u a l  w a t e r  s u p p l y  

s y s t e m s .  



D e t a i l e d  Comments .- 

No m e n t i o n  i s  made i n  t h e  D E I S  o f  t h e  management  o r  

o r g a n i z a t i o n  o f  t h e  h e a l t h  p h y s i c s  p r o g r a m .  E E G  assumes -~ 
t h i s  w i l l  be  c o v e r e d  i n  t h e  P S A R .  

A c o n t a m i n a t i o n  c h e c k  s h o u l d  be  made o n  e m p t y  C H  w a s t e  

c o n t a i n e r s  b e f o r e  t h e y  a r e  " r e l o a d e d  o n t o  v e h i c l e s  

l e a v i n g  t h e  p l a n t " .  

C o n s i d e r a t i o n  s h o u l d  be  g i v e n  t o  i s o l a t i n g  t h e  H i g h  

L e v e l  Waste e x p e r i m e n t a l  a r e a  f r o m  t h e  r e m a i n d e r  o f  

t h e  m i n e  i n  c a s e  o f  a c c i d e n t .  I t  i s  u n c l e a r  how t h e  

i s o l a t i o n  o f  t h e  a i r  f l o w  w i l l  be  a c c o m p l i s h e d  f r o m  

t h e  d e s c r i p t i o n  on  pages  8 - 2 0 ,  8 - 2 2  and  8 - 2 3 .  

The DEIS s t a t e d  t h a t  10% o f  s u r f a c e  a c t i v i t y  i s  r e l e a s e d  

a n d - b e c o m e s  a i r b o r n e .  What d a t a  i s  t h i s  b a s e d  o n ?  

The DEIS s t a t e s  t h a t  3 0  drums a n d  f i v e  b o x e s  p e r  y e a r  

may be  r e c e i v e d  i n  a  damaged c o n d i t i o n .  T h i s  i s  . 0 1 9 %  

o f  t h e  d rums  a n d  0 .21% o f  t h e  b o x e s .  A r e  t h e s e  numbers  

p r e d i c a t e d  o n  a c t u a l  e x p e r i e n c e ?  

The  DEIS s t a t e s  t h a t  c r a c k s  g e n e r a t e d  b y  d r o p p i n g  a  

5 5 - g a l l o n  d r u m  w i l l  be  l e s s  t h a n  1% o f  t h e  t o t a l  a r e a  

o f  t h e  d r u m  s u r f a c e .  I s  t h e r e  a  r e f e r e n c e  f o r  t h i s  

a s s u m p t i o n ?  

The  a s s u m p t i o n s  o f  a n  a i r b o r n e  f r a c t i o n  o f  0 . 0 0 0 2 3  p e r  
6 h o u r  a n d  a  d e c o n t a m i n a t i o n  f a c t o r  o f  1 0  a r e  r e f e r e n c e d  

a n d  t h e  a i r b o r n e  f r a c t i o n  i s  t a k e n  f r o m  an e x p e r i m e n t  

u t i l i z i n g  a  r o a d - l i k e  s u r f a c e .  B o t h  l a r g e r  a n d  s m a l l e r  

f r a c t i o n s  w e r e  o b s e r v e d  f r o m  o t h e r  e x p e r i m e n t s  b y  t h e  

a u t h o r s  ( M i s h i m a  a n d  Schwend iman,  1 9 7 3 ) .  



8-31 ;4 The DEIS assumed that one canister per year will b e  

cracked, the crack is 1% of the area, and that the release - is proportional to the crack. Is there a reference for 

these assumptions? Mishima and Schwendiman i n  BNWL-1732, 

1973 do not cover these items. 

8-32;l It is assumed that one spent fuel assembly and its 

canister are damaged in a four-year period. From the 

data presented in a review of the history of spent fuel 
assembly accidents (ref. 1 )  it appears the assumed rate 

of one accident per 1000 assemblies handled might be too 

The NRC's Draft Generic Environmental Impact Statement on 
Handling and Storage of Spent Light Water Power Reactor 

Fuel (ref. 2) stated that both NFS (Nuclear Fuel Service) 

and AGNS (A1 1 ied-General Nuclear Services) included in 
their safety analysis reports on underwater fuel drop 

accidents in which it is assumed that all of the fuel 

pins in a fuel assembly were ruptured. It appears that 

when the DEIS assumptions on released fractions from fuel 

assemblies are compared to other references (ref. 1 and 

2) the DEIS assumptions might be too low. 

Since experiments with high level waste are planned with 

bare sources, this paragraph should be clarified. 

The assumptions that many nuclides including H-3, Kr-85, 

1-129, tellurium and selenium are released from the damaged 
spent fuel are much different from the assumptions dis- 

cussed on page 6-26 for a rail accident. These differences 

should be resolved or the rationale explained. 

In addition, C-14 has been consistently omitted from 

all inventories. releases and dose calculations pertain- 

ing to spent fuel. The DOE in its Draft Environmental 

Impact Statement Management o f  Commercially Generated 



R a d i o a c t i v e  Waste ( R e f .  31 ,  c o n s i s t e n t l y  l i s t s  

C-14 i n  i t s  i n v e n t o r y  ( a s  on page  2 . 1 . 1 6 )  and  o u t -  - 
l i n e s  t h e  c a l c u l a t i o n s  f o r  C-14 ( i n  A p p e n d i x  0 ) .  

8 - 3 4 ; l  ,3 The DEIS s t a t e d  t h a t  t h e r e  a r e  200 HEPA f i l t e r s  i n  

" p a r a l l e l " .  T h i s  d i f f e r s  w i t h  s t a t e m e n t s  made i n  

8 -26 ;4  w h e r e  i t  s a y s  t h e r e  a r e  t w o  s t a g e s  o f  f i l t e r s  

i n  s e r i e s .  If t h e  s t a t e m e n t  on  page  8-34 i s  c o r r e c t ,  

t h e n  t h e r e  i s  o n l y  a  d e c o n t a m i n a t i o n  f a c t o r  o f  1 0  3  
6  r a t h e r  t h a n  t h e  1 0  u s e d  t h r o u g h o u t  t h e  r e p o r t .  

8 - 3 4  The t o t a l  r a d i o a c t i v i t y  p e r  d rum i n  T a b l e  8 - 7  t o t a l s  

8 - 7  6 . 7 - 4  C i ,  n o t  5 .7 -4 .  

8 -36 ;3  How e f f e c t i v e  w i l l  t h e  p r o t e c t i v e  a c t i o n  o f  s p r a y i n g  

t h e  s a l t  p i l e  w i t h  w a t e r  be i n  c o n t a i n i n g  t h e  

c o n t e n t s ?  

8 - 3 8  W h i l e  t h e  t a b l e  shows t h e  t o t a l  e m i s s i o n s  o f  p o l l u t a n t s  
8-9 a t  t h e  s i t e ,  i t  w o u l d  be  h e l p f u l  t o  show t h e  maximum 

e x p e c t e d  e m i s s i o n  r a t e s  a n d  when t h e y  o c c u r .  

8 - 4 3  ; 3  L a b o r a t o r y  d e c o n t a m i n a t i o n  a g e n t s  w i t h  EDTA may be  

p r e s e n t  i n  t h e  TRU w a s t e .  I f  EDTA i s  p r e s e n t ,  i t  may 

d r a s t i c a l l y  a l t e r  t h e  m i g r a t i o n  o f  a c t i n i d e s  t h r o u g h  

t h e  s o i l  a n d  e f f e c t i v e l y  a l t e r  t h e  Kd v a l u e s  i n  t h e  

l o n g  r a n g e  r e l e a s e  s c e n a r i o s .  

5 -47 ;4  A r e  t h e  " r e a c t i o n  c h a m b e r s "  m e r e l y  d r i l l e d  h o l e s  i n  

t h e  s a l t  o f  t h e  m i n e ?  I f  so ,  how does  one  c o l l e c t  

" g a s e o u s  s a m p l e s "  w i t h o u t  h a v i n g  s u c h  s a m p l e s  c o n t a m -  

i n a t e d  b y  t h e  a m b i e n t  a i r ?  



If the canistered spent fuel assembly is placed inside 

a sleeved hole, can this assembly d o  anything more than 
produce a temperature gradient outside the Sleeve? 

If not, why use a spent fuel assembly? 

T h e r e  is :o reference o r  backup information given t o  

substantiate t h e  statement "sufficient air quantities 

will be provided to support the mining and storaoe 

o p e r a t i o n s  as well a s  t o  remove fission gases that might 

e s c a p e  from unsealed storage rooms". Uranium mining 

e x p e r i e n c e  indicated adequate ventilation can be diffi- 

c u l t  t o  provide. 

T h e  plans for retrieval have not addressed t h e  problem 

o f  radi-ation protection. 

H a v e  t h e  contamination limits been established, and 

w h a t  is "an acceptable level"? T h e  potential contamina- 

tion problem f o r  "retrieval after backfill ing" could 

be e x t r e m e l y  troublesome. More information o n  personnel 

e x p o s u r e  control and contamination 

provided. Where will the radioact 

nated s a l t  be taken? 

limits should be 

ive waste and con tami - 

T h e  D E I S  stated that the s i t e  might be used after decom- 

missioning as a n  industrial site. N o  scenarios c o v e r  

this possibi1i.t~ o f  future use. 

T h e  D E I S  stated that the results obtained s o  f a r  give 

t h e  D O E  c o n f i d e n c e  t h a t  newly developed plugging methods 

will be a v a i l a b l e  in decommissioning t h e  repository. 

What a r e  t h e  references? 
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RADIOLOGICAL IMPACTS OF THE REPOSITORY 

(DEIS C h a p t e r  9 )  

M a j o r  C o n c l u s i o n s  

O p e r a t ' q n a l  R e l e a s e s  

A t m o s p h e r i c  d i s p e r s i o n  c o e f f i c i e n t s  w e r e  c a l c u l a t e d  b y  E E G ,  

c h e c k e d  w i t h  t h o s e  l i s t e d  i n  t h e  DEIS a n d  f o u n d  t o  be  i n  

a g r e e m e n t .  However ,  t h e  DEIS d i d  n o t  u s e  a  c o n s i s t e n t  

a p p r o a c h  i n  c a l c u l a t i n g  t h o s e  c o e f f i c i e n t s  f o r  o p e r a t i o n a l  

r e l e a s e s  o f  r a d i o a c t i v i t y ,  a i r  q u a l i t y  e m i s s i o n s  a n d  t r a n s p o r t a -  

t i o n  a c c i d e n t s .  

EEG o b t a i n e d  c l o s e  a g r e e m e n t  w i t h  t h e  DEIS i n h a l a t i o n  dose  

c a l c u l a t i o n s  f r o m  b o t h  n o r m a l  and  a c c i d e n t a l  r e l e a s e s  t o  an 

i n d i v i d u a l  a t  t h e  James Ranch.  C o n s i d e r a t i o n  s h o u l d  be  g i v e n  

t o  i n h a l a t i o n  d o s e s  r e c e i v e d  b y  t r a n s i e n t  p e o p l e  i n  Zones 11, 

111 and  I V  and  t o  p o t e n t i a l  r e s i d e n t s  n e a r  t h e  n o r t h w e s t  s i t e  

b o u n d a r y .  

The d e t a i l e d  a s s u m p t i o n s  u s e d  i n  e v a l u a t i n g  a c c i d e n t  s c e n a r i o s  

may u n d e r e s t i m a t e  t h e  a m o u n t s  o f  r a d i o a c t i v i t y  t h a t  c o u l d  

be  r e l e a s e d .  

An a c c i d e n t  s c e n a r i o  i n v o l v i n g  a  m e t h a n e  g a s  p o c k e t  s h o u l d  be 

c o n s i d e r e d .  

The a s s u m p t i o n  t h a t  c o n t a m i n a t e d  f o o d  w i l l  be  t a k e n  o u t  o f  

d i s t r i b u t i o n  h a s  n o t  a l w a y s  been  p o s s i b l e  o r  n e c e s s a r y .  

The  C h a p t e r  9 a s s u m p t i o n  t h a t  e x h a u s t  a i r  f r o m  u n d e r g r o u n d  

w a s t e  h a n d l i n g  a n d  s t o r a g e  a r e a s  p a s s e s  t h r o u g h  H E P A  f i l t e r s  i s  

i n c o n s i s t e n t  w i t h  s t a t e m e n t s  i n  C h a p t e r  8 .  S i n c e  t h e  absence  o f  

f i l t e r s  c a n  r e s u l t  i n  a  s u b s t a n t i a l  i n c r e a s e  i n  d o s e s  f r o m  

p a r t i c u l a t e  r a d i o a c t i v i t y ,  i t  i s  i m p o r t a n t  t o  c l a r i f y  t h i s  p o i n t .  



7 )  O c c u p a t  

b e c a u s e  

t i o n  i s  

s y s t e m s  

t h a t  t h  

o n a l  r a d i a t i o n  e x p o s u r e  has n o t  been e v a l u a t e d  by  E E G  

o f  l a c k  o f  n e c e s s a r y  d a t a  i n  t h e  DEIS.  More i n f o r m a -  

needed  o n  w a s t e  o p e r a t i o n s ,  t h e  e n v i r o n m e n t a l  c o n t r o l  

and  t h e  h e a l t h  p h y s i c s  p r o g r a m .  I t  i s  a n t i c i p a t e d  

s  i n f o r m a t i o n  w i l l  be p r o v i d e d  i n  t h e  P r e l i m i n a r y  

S a f e t y  A n a l y s i s  R e p o r t .  

Long  Term R e l e a s e s  

1 )  E E G  h a s  i d e n t i f i e d  a  number o f  r e p o s i t o r y  b r e a c h  s c e n a r i o s  

w h i c h  a l s o  s h o u l d  be  c o n s i d e r e d  and  e v a l u a t e d  i n  t h e  f i n a l  

D E I S :  

a )  w e l l  w a t e r  becomes c o n t a m i n a t e d  and  i s  u s e d  f o r  i r r i g a t i o n  

o r  s t o c k   ater ring; 

b )  g a s ,  g e n e r a t e d  b y  o r g a n i c  d e c o m p o s i t i o n  o f  t h e  w a s t e ,  a c t s  

a s  a  d r i v i n g  m e c h a n i s m  i n  b r i n g i n g  w a s t e  t o  t h e  s u r f a c e ;  

c )  a c o n n e c t i o n  d e v e l o p s  b e t w e e n  t h e  r e p o s i t o r y ,  a  h i a h  p r e s s u r e  - 
b r i n e  r e s e r v o i r  and  t h e  s u r f a c e :  

d )  s o l u t i o n  m i n i n g  f o r  s a l t  t a k e s  p l a c e .  

2 )  EEG has  c h e c k e d  many o f  t h e  DEIS dose  c a l c u l a t i o n s  f o r  t h e  

l o n g  t e r m  r e l e a s e  s c e n a r i o s  c o n s i d e r e d ,  a n d  t h e  EEG and  DEIS 

r e s u l t s  a r e  i n  a g r e e m e n t .  S i n c e  t h e  h y d r o l o g i c  p a r a m e t e r s  on  

w h i c h  t h e s e  d o s e  e s t i m a t e s  a r e  b a s e d  c a n  v a r y  b y  s e v e r a l  o r d e r s  

o f  m a g n i t u d e ,  t h e  e f f e c t  o f  p a r a m e t e r  v a r i a t i o n  on  d o s e  e s t i m a t e s  

s h o u l d  b e  e v a l u a t e d .  

3 )  U n a c c e p t a b l y  h i g h  r a d i a t i o n  d o s e s  c o u l d  o c c u r  t o  w e l l  d r i l l e r s  

f r o m  a  s c e n a r i o  5 t y p e  i n c i d e n t .  C o n t r o l  measures  s h o u l d  b e  

c o n s i d e r e d  t o  p r e v e n t  s u c h  a n  e v e n t .  



O p e r a t i o n a l  R e l e a s e s  

A t m o s p h e r i c  D i s p e r s i o n  C o e f f i c i e n t s  

S e v e r a l  k e y  x/Q v a l u e s  w e r e  c a l c u l a t e d  b y  a  s i m p l i f i e d  hand  

c a l c u l a t i o n  ( s e e  A p p e n d i x  V f o r  d e t a i l s )  and  compared  w i t h  t h o s e  

u s e d  i n  t h e  DEIS.  The EEG mode l  d i f f e r e d  somewhat f r o m  t h e  

MESODIF Code u s e d  i n  t h e  DEIS i n  n o t  a l l o w i n g  t h e  p l u m e  t o  be 

b l o w n  b a c k  o v e r  t h e  s o u r c e  t o  c o n t r i b u t e  on a  " s e c o n d  p a s s " .  

The  v a l u e s  c a l c u l a t e d  f o r  t h e  l o n g  t e r m  a v e r a g e  x / Q  were  l o w e r  

t h a n  t h o s e  u s e d  i n  t h e  DEIS b y  f a c t o r s  o f  3 . 3  t o  4 . 4  ( T a b l e  H - 3 6 ) .  

L o w e r  v a l u e s  w o u l d  be e x p e c t e d  i n  t h e  p r e v a i l i n g  downwind  d i r e c -  

t i o n  f r o m  t h e  m o d e l  d i f f e r e n c e ,  a l t h o u g h  t h e  m a g n i t u d e  o f  t h e  

d i f f e r e n c e  c a n n o t  be  e s t i m a t e d  f r o m  t h e  d a t a  a v a i l a b l e .  V a l u e s  

c a l c u l a t e d  f o r  t h e  o n e - h o u r  f r e q u e n c y  ( x / Q l 5 %  and ( x / Q ) ~ ~ %  (H-  

Annex 1 ,  T a b l e  2 1 )  v a r i e d  f r o m  1 .0 -4 .1  t i m e s  t h o s e  i n  t h e  DEIS 

w i t h  a g r e e m e n t  b e i n g  b e s t  a t  0 .5  m i l e s .  EEG c o n c l u d e d  t h a t  t h e  

s h o r t - t e r m  a n d  l o n g - t e r m  x / Q  v a l u e s  u s e d  f o r  t h e  s i t e  a r e  

- r e a s o n a b l e .  

The DEIS a n a l y s i s  d i d  n o t  u s e  a t m o s p h e r i c  d i s p e r s i o n  c o e f f i c i e n t s  

t o  c o m p u t e  a n n u a l  c o n c e n t r a t i o n s  f o r  n o n - r a d i o l o g i c a l  a i r  p o l l u -  

t a n t s  o t h e r  t h a n  a  2 4 - h o u r  v a l u e  f o r  p a r t i c u l a t e s .  I n  t h i s  c a s e ,  

a n o t h e r  e q u a t i o n  was u s e d  a n d  an e f f e c t i v e  ( x / Q ) * ~  h r s .  o f  2 .1  x 

s/m3 was o b t a i n e d .  T h i s  i s  t o  be  compared  t o  a  ( x / Q ) ~ ~ %  o f  

a b o u t  1 5  x s/m3 (H-Annex 1, T a b l e  2 1 )  a n d  an a n n u a l  a v e r a g e  

o f  5 .9  x s /m3 ( i n  d o w n w i n d  maximum s e c t o r  f r o m  T a b l e  H - 3 6 ) .  

T h i s  c a l c u l a t i o n  i s  i n c o n s i s t e n t  w i t h  t h a t  f o r  s i t e  r a d i o n u c l i d e  

r e 1  e a s e s .  

S l i g h t l y  d i f f e r e n t  d i s p e r s i o n  c o e f f i c i e n t s  w e r e  - u s e d  i n  t h e  DEIS 

t o  c o m p u t e  d o s e s  f r o m  t r a n s p o r t a t i o n  a c c i d e n t s  a n d  a n  e l e v a t e d  

r e l e a s e  was assumed.  T h i s  a s s u m p t i o n  p r o d u c e s  l o w e r  d o s e  e s t i m a t e s  

a n d  i s  c o n s e q u e n t l y  l e s s  c o n s e r v a t i v e  t h a n  a s s u m i n g  a  s u r f a c e  

r e l e a s e .  The  DEIS d i d  n o t  e x p l a i n  i t s  p r o c e d u r e s  f o r  d e t e r m i n i n g  



t h a t  0 . 5  m i l e s  f r o m  an a c c i d e n t  was t h e  maximum c o n c e n t r a t i o n .  
A 

E E G  made t h i s  c a l c u l a t i o n  and  was i n  g e n e r a l  a g r e e m e n t  when t h e  

same a s s u m p t i o n s  were  u s e d .  However ,  i t  was n o t e d  t h a t  c o n c e n -  

t r a t i o n s  were  n o t  n e g l i g i b l e  c l o s e r  t o  t h e  s i t e  a n d  t h a t  i f  o t h e r  

a t m o s p h e r i c  s t a b i l i t y  c a t e g o r i e s  w e r e  assumed t h e  h i g ! ? e s t  v a l u e s  

o c c u r r e d  c l o s e r  t h a n  0 . 5  m i l e s .  

Any i n c o n s i s t e n c i e s  i n  t h e  u s e  o f  a t m o s p h e r i c  d i s p e r s i o n  c o e f  

c i e n t s  and  a s s u m p t i o n s  ( e s p e c i a l l y  t h e  r a t i o n a l e  f o r  a s s u m i n g  

e l e v a t e d  r e l e a s e  i n  t r a n s p o r t a t i o n  a c c i d e n t s  t h a t  do  n o t  i n v o  

f i r e s ,  w h i l e  a s s u m i n g  s u r f a c e  r e l e a s e s  f r o m  t h e  s i t e )  s h o u l d  be 

e x p l a i n e d  i n  t h e  f i n a l  E I S  

R a d i o l o g i c a l  Doses t o  t h e  P u b l i c  

The c a l c u l a t e d  d o s e s  - ( T a b l e  9 - 1 8 )  r e c e i v e d  b y  a n  i n d i v i d u a  

t h e  James Ranch w e r e  c h e c k e d  u s i n g  t h e  r e l e a s e s  f r o m  T a b l e  

( s e e  A p p e n d i x  V I I ) .  I n  a l l  c a s e s ,  t h e  r e s u l t s  a g r e e d  w i t h  

DEIS w i t h i n  20%.  The d o s e s  a r e  s m a l l  a n d  w e l l  b e l o w  e x i s t  

s t a n d a r d s  t h a t  a p p l y  t o  o t h e r  t y p e s  o f  n u c l e a r  f a c i l i t i e s .  

t h e  

i n g  
h 

HOW- 

e v e r ,  t h e r e  a r e  some u n c e r t a i n t i e s  i n  t h e  r e l e a s e  f r a c t i o n s  

assumed ( s e e  C h a p t e r  8 d i s c u s s i o n )  a n d  i n  t h e  s o u r c e  t e r m .  

T h e r e  i s  a  q u e s t i o n  w h e t h e r  t h e  maximum e x p o s e d  i n d i v i d u a l  w o u l d  

n e c e s s a r i l y  be a  r e s i d e n t  o f  t h e  James Ranch.  I f  h e  w e r e  t o  

r e s i d e  o n  p r i v a t e  l a n d  2 .8  m i l e s  n o r t h w e s t  o f  t h e  c e n t e r  o f  t h e  

s i t e ,  he  w o u l d  r e c e i v e  an  i n h a l a t i o n  d o s e  f i v e  t i m e s  a s  g r e a t  a s  

a t  t h e  James Ranch.  A l s o ,  i n d i v i d u a l s  s p e n d i n g  some t i m e  i n  Zones 

11,  I 1 1  a n d  I V  w o u l d  be  e x p o s e d  t o  h i g h e r  c o n c e n t r a t i o n s  w h i l e  o n  

t h e  s i t e .  F o r  e x a m p l e ,  a v e r a g e  c o n c e n t r a t i o n s  a t  0 . 5  m i l e s  f r o m  

t h e  s i t e  c e n t e r  w o u l d  be  1 6 - 1 4 5  t i m e s  t h o s e  a t  t h e  James Ranch.  

The  a s s u m p t i o n s  o n  l i v i n g  p a t t e r n s  i n  T a b l e  9 - 1 7  a p p e a r  r e a s o n a b l e  

f o r  t h e  a v e r a g e  p e r s o n  r e s i d i n g  i n  e a c h  s u b s e c t o r .  The  c a l c u l a t i o n  

o f  a  maximum dose  t o  an  i n d i v i d u a l  s h o u l d  c o n s i d e r  a  p e r s o n  w i t h  a  



f a m i l y  cow t h a t  p r o v i d e s  o v e r  1% o f  h i s  m i l k ,  o r  a  g a r d e n  t h a t  

p r o v i d e s  o v e r  10% o f  h i s  v e g e t a b l e s ,  o r  c a t t l e  t h a t  p r o v i d e  o v e r  

50% o f  h i s  m e a t .  A d d i t i o n a l l y ,  t h e r e  may be game k i l l e d  on  t h e  

s i t e  and consumed by  a r e a  r e s i d e n t s .  The f i n a l  E I S  s h o u l d  s t a t e  

t h e  a s s u m p t i o n s  and c a l c u l a t e  t h e  maximum i n g e s t i o n  dose  t o  an  

i n d i v i d u a l  a t  b o t h  t h e  James Ranch a n d  a t  t h e  n o r t h w e s t  b o u n d a r y .  

The i n h a l a t i o n  doses s h o u l d  be l i s t e d  s e p a r a t e l y  f r o m  t h e  i n g e s -  

t i o n  d o s e s .  

E n v i r o n m e n t a l  E f f e c t s  o f  A c c i d e n t s  D u r i n g  O p e r a t i o n s  

The o p e r a t i o n a l  a c c i d e n t  s c e n a r i o s  e v a l u a t e d  i n  t h e  DEIS ( T a b l e  

9 - 2 1 ,  pp.  9 - 4 5  t o  9 - 4 8 )  a p p e a r  t o  be  f a i r l y  c o m p l e t e .  However ,  

i t  a p p e a r s  t h a t  t h e  DEIS may u n d e r e s t i m a t e  t h e  d u r a t i o n  o f  f i r e s ,  

t h e  number o f  c o n t a i n e r s  i n v o l v e d  a n d  t h e  c l e a n - u p  t i m e  i n v o l v e d .  

An operations-1 s c e n a r i o  n o t  a d d r e s s e d  was t h a t  o f  e n c o u n t e r i n g  

a  me thane  gas  p o c k e t  d u r i n g  t h e  m i n i n g  o p e r a t i o n s  r e s u l t i n g  i n  

an u n d e r g r o u n d  e x p l o s i o n  i n v o l v i n g  m u l t i p l e  d rums  a n d / o r  b o x e s  

o r  s p e n t  f u e l  c a n i s t e r s .  EEG recommends t h a t  s u c h  a  s e v e r e  o p e r -  

a t i o n a l  a c c i d e n t  be i n v e s t i g a t e d  b y  DOE i n  t h e  f i n a l  E I S .  

Where r e f e r e n c e d ,  e s t i m a t e s  o f  r e l e a s e  f r a c t i o n s  ( p p .  9 - 4 9  a n d  

9 - 5 0 )  have  been  r e v i e w e d  and  i n  some c a s e s  t h e  v a l u e s  u s e d  i n  

t h e  DEIS may be  q u e s t i o n e d .  F o r  e x a m p l e ,  i t  i s  s t a t e d  ( 9 - 4 9 ; s )  

t h a t  S h e f e l b i n e  s u p p o r t s  a  c o n s e r v a t i v e  a s s u m p t i o n  t h a t  1 0 %  o f  

t h e  w a s t e  i s  i n  powder  f o r m  a n d  t h a t  25% o f  t h e  w a s t e  i s  combus- 

t i b l e  ( R e f .  1 ) .  In r e v i e w i n g  t h e  S h e f e l b i n e  r e p o r t ,  n o  m e n t i o n  

o f  powder  was f o u n d .  T h e  10% p o w d e r  f i g u r e  m i g h t  be  d e d u c e d  f r o m  

t h e  d a t a  i n d i r e c t l y .  S h e f e l b i n e  d o e s  r e f e r e n c e  D i e c k h o n e r  ( 1 9 7 8 )  

as  t h e  s o u r c e  o f  t h e  i n f o r m a t i o n  t h a t  25% o f  t h e  w a s t e  i s  combus- 

t i b l e .  I n  f a c t ,  S h e f e l b i n e  s t a t e s  t h a t  " t h i s  d a t a  s h o u l d  b e  

u s e d  w i t h  c a u t i o n  b e c a u s e  t h e r e  seems t o  be  a  c o n s e n s u s  t h a t , i n  

s p i t e  o f  r e g u l a t i o n s ,  c o n s i d e r a b l e  m i x i n g  o f  c o m b u s t i b l e s  a n d  

n o n - c o m b u s t i b l e s  o c c u r r e d  i n  t h e  p a s t "  ( R e f .  1, p .  2 5 ) .  T h e  

p r e s e n c e  o f  c o m b u s t i b l e s  d i r e c t l y  a f f e c t s  t h e  s e v e r i t y  o f  a  p o s t u -  

l a t e d  f i r e .  

- 



A s e c o n d  e x a m p l e  c o n c e r n s  t h e  p e r c e n t a g e  o f  a c t i v i t y  w h i c h  i s  - 
r e l e a s e d  a n d  r e s p i r a b l e  d u r i n g  a c c i d e n t s .  I t  was s t a t e d  t h a t  1% 
b r a s  u s e d  as  an i n t e r m e d i a t e  v a l u e  b a s e d  on M i s h i m a  and  Schwendiman 

( q e f .  2 ,  3 ) .  M i s h i m a  a n d  Schwend iman d e s c r i b e d  t h a t  as  much as  

1.:; o f  t h e  p l u t o n i u m  was a i r b o r n e  d u r i n g  t h e  c o m b u s t i o n  o f  f l a m -  

111a5 le  c o n t a m i n a t e d  m a t e r i a l s  ( R e f .  2 ,  p . 6 ) .  They a l s o  f o u n d  

t h a t  1 0 - 4 0 %  o f  u r a n i u m  o x i d e  became a i r b o r n e  a f t e r  b e i n g  m i x e d  

w i t h  c o m b u s t i b l e  m a t e r i a l  a n d  i g n i t e d .  U r a n i u m  o x i d e  was u s e d  

i o  s i m u l a t e  p l u t o n i u m  i n  t h e s e  e x p e r i m e n t s .  

I n  t h e  s p e n t  f u e l  a c c i d e n t ,  a  gap a c t i v i t y  o f  30% o f  t h e  gaseous  

a c t i v i t y  ( H - 3 ,  K r - 8 5 ,  1 - 1 2 9 )  was c h o s e n .  A l t h o u g h  t h e r e  i s  l i t t l e  

i n f o r m a t i o n  i n  t h e  l i t e r a t u r e  on  t h e  g a p  a c t i v i t y  o f  f u e l  assem- 

b l i e s  o l d e r  t h a n  1 0  y e a r s ,  g a p  a c t i v i t i e s  a s  h i g h  a s  45% h a v e  been  

o b s e r v e d  (Ref . -  4 ) .  - A l s o ,  t h e  q u a n t i t y  o f  Ca rbon-14  r e l e a s e d  was 

i s n o r e d .  

The c o m p u t e r  c o d e  AIRDOS- I1  was u s e d  i n  t h e  DEIS t o  c a l c u l a t e  
c-.- 

r e s u l t i n g  d o s e s  a n d  d o s e  c o m m i t m e n t s .  I t  t r a c e s  e a c h  n u c l i d e  

f r o m  t h e  p o i n t  o f  r e l e a s e  t h r o u g h  t h e  b i o s p h e r e  t o  man. AIRDOS- 

I 1  i s  l i s t e d  w i t h  t h e  U.S. D e p a r t m e n t  o f  E n e r g y  R a d i a t i o n  S h i e l d i n g  

I n f o r m a t i o n  C e n t e r  a n d  has  been t e s t e d  a n d  e v a l u a t e d  b y  t h i - s  

g r o u p  p r i o r  t o  d i s t r i b u t i o n  f o r  g e n e r a l  u s e .  Hand c a l c u l a t i o n s  

b y  EEG u s i n g  t h e  DEIS a s s u m p t i o n s  a n d  s t a n d a r d  f o r m u l a s  g a v e  

r e s u l t s  w h i c h  g e n e r a l l y  a g r e e d  w i t h  t h o s e  r e p o r t e d  i n  t h e  DEIS. 

The assumed d i s t r i b u t i o n  o f  r a d i o n u c l i d e s  r e l e a s e d  t o  t h e  e n v i r o n -  

m e n t  d u r i n g  o p e r a t i o n a l  a c c i d e n t s  i s  s o m e t i m e s  d i f f e r e n t  t h a n  

t h e  assumed r e l e a s e s  f r o m  t r a n s p o r t a t i o n  a c c i d e n t s .  F o r  e x a m p l e ,  

t h e  RH-TRU w a s t e  r a i l r o a d  a c c i d e n t  i n v o l v i n g  i m p a c t  a n d  f i r e  

c o n s i d e r s  o n l y  t h e  r e l e a s e  o f  c e s i u m - 1 3 7 .  The  s u r f a c e  f i r e  a t  

t h e  f a c i l i t y  ( A c c i d e n t  R - 1 1 )  h a s  c e s i u m - 1 3 7  as  l e s s  t h a n  1% o f  

t h e  t o t a l  r e l e a s e .  I t  i s  recommended t h a t  a  c o n s i s t e n t  r e l e a s e  

f r a c t i o n  b e  u s e d  i n  c a l c u l a t i o n s  t h r o u g h o u t  t h e  f i n a l  E I S .  



- AIROOS-I1 c o n s i d e r s  o n l y  t h e  i n h a l a t i o n  and e x t e r n a l  pa thways  

of  e x p o s u r e .  In  some s i t u a t i o n s  ( s u c h  a s  s u r f a c e  r u n o f f )  t h e  

w a t e r  oathway c o u l d  be s i g n i f i c a n t  and s h o u l d  be c o n s i d e r e d .  

The a s s u m p t i o n  t h a t  c o n t a m i n a t e d  food w i l l  be t a k e n  o u t  o f  d i s -  

t r i b u t i o n  has  n o t  a l w a y s  been p o s s i b l e  o r  n e c e s s a r y .  E x i s t i n g  

F e d e r a l  P r o t e c t i v e  A c t i o n  G u i d e s  do n o t  recommend removal o f  

f o o d  or m i l k  f rom commerce u n l e s s  the  p r o j e c t e d  d o s e  commitment 

i s  5 rem t o  t h e  whole  body o r  1 5  rem t o  t h e  t h y r o i d .  

Us ing  t h e  r e l e a s e s  and  t h e  a t m o s p h e r i c  d i s p e r s i o n  c o e f f i c i e n t s  

(x/Q) f o r  a c c i d e n t  s c e n a r i o  C - 7  d i s c r i b e d  i n  the  DEIS, E E G  
c a l c u l a t e d  d o s e s  f o r  a  p e r s o n  l i v i n g  a t  t h e  James Ranch. The 

r e s u l t s  a g r e e d  w i t h  t h o s e  g i v e n  i n  T a b l e  9 -25  of  t h e  OEIS and 

a r e  shown on t h e  f o l l o w i n g  T a b l e  1 0 .  

T a b l e  1 0  

Dose E s t i m a t e s  a t  t he  James Ranch from A c c i d e n t  C7 

Reference x/Q 50 y r .  Ronf Dose Commitment ( r e  
Type E E G  EIS 

T a b l e  21 50% 0 . 5 8  7 . 4  5.5 
p. 26 o n e - h o u r  

f r e q u e n c y  

0 .62  x 7 . 9  x 10 
-10 

T a b l e  H-36 Annual 
p. H-59 

T a b l e  21 5% 
P. 26 



E E G  a l s o  c a l c u l a t e d  d o s e s  from t h e  s p e n t  f u e l  h o i s t  d rop  

a c c i d e n t  s c e n a r i o  ( R 1 5 )  u s ing  t h e  a s s u m p t i o n s  of  t h e  D E I S .  

The r e s u l t s ,  p r e s e n t e d  i n  Tab le  1 1 ,  a r e  i n  agreement  w i t h  t h e  
O E I S  c a l c u l a t i o n s .  The o n l y  q u e s t i o n  r a i s e d  conce rned  t h e  

a s s u m p t i o n s  of  r e l e a s e  f r a c t i o n s  f o r  v a r i o u s  a c c i d e n t s .  The 

margin of e r r o r  i n  t h e  a s sumpt ions  i s  n o t  wel l  known and E E G  

recommends t h a t  t h e  b a s i s  of t h e  a s sumpt ions  be d i s c u s s e d  i n  
t h e  f i n a l  E I S .  

The C h a p t e r  9 assumpt ion  t h a t  e x h a u s t  a i r  from underground w a s t e  

h a n d l i n g  and s t o r a g e  a r e a s  p a s s e s  t h r o u g h  H E P A  f i l t e r s  i s  i n c o n -  
s i s t e n t  w i t h  s t a t e m e n t s  i n  C h a p t e r  8. 

O c c u p a t i o n a l  R a d i a t i o n  Exposure  

O c c u p a t i o n a l  r a d i a t i o n  e x p o s u r e  a t  WIPP i s  s c h e d u l e d  t o  be 
c o v e r e d  i n  t h e  P r e l i m i n a r y  S a f e t y  A n a l y s i s  Repor t  (PSAR). 

f o r e ,  no a t t e m p t  w i l l  be made t o  e v a l u a t e  i t  h e r e .  The f o  

a r e  examples  o f  t h e  k i n d  o f  i n f o r m a t i o n  needed t o  a d e q u a t e  

e v a l u a t e  o c c u p a t i o n a l  e x p o s u r e :  

T h e r e -  

l l o w i n g  

1  Y 

1 )  The a n a l y s i s  s h o u l d  c o n s i d e r  e s t i m a t e s  of  maximum i n d i v i d u a l  

d o s e s ,  t h e  e x p e c t e d  d i s t r i b u t i o n  o f  d o s e s  among w o r k e r s ,  and 

t h e  p o p u l a t i o n  dose  t o  t h e  e n t i r e  work f o r c e .  An e v a l u a t i o n  

s h o u l d  be made of w h e t h e r  t h e s e  d o s e s  a r e  a s  low a s  r e a s o n a b l y  

a c h i e v a b l e  (ALARA). 

2 )  A d d i t i o n a l  i n f o r m a t i o n  w i l l  be needed on t h e  e n v i r o n m e n t a l  

c o n t r o l  s y s t e m s ,  o t h e r  p h y s i c a l  f a c i l i t i e s ,  and p e r t i n e n t  

e q u i p m e n t ,  bo th  above and below g r o u n d ,  s o  t h a t  t h e  r e a s o n -  

a b l e n e s s  of  p r o j e c t e d  d o s e s  can be e v a l u a t e d .  More d a t a  a r e  
needed  on t h e  a c t u a l  r a d i a t i o n  l e v e l s  ( a v e r a g e  and r a n g e )  

t h a t  w o r k e r s  w i l l  be exposed  t o  f rom remote  h a n d l e d  TRU 

w a s t e ,  s p e n t  f u e  1  a s s e m b l i e s  and on t h e  h igh  l e v e  1  w a s t e  



T a b l e  11 

O p e r a t i o n a l  A c c i d e n t  S c e n a r i o  R-15 
H o i s t  D r o p  - S p e n t  F u e l  - 6 h r .  R e l e a s e  

l lucl  i d e  50 y e a r  Dose Commi t tmen t  ( r e m ) .  

Bone Lung Whole Body Skin Thyro id  

H-3 9.54 x l o -6  7.66 x lom6 0.77 

Kr-85 2.52 x 7.04 x 

Sr-90 7.43 x 2.78 x 0.46 x 

Ru-106 5.97 x 10-12 

1-129 0.02 x lo-6 0.06 x 4.82 
Cs-134 ? ? 1 4 x  lo-'' 
Cs-137 3.96 x lo-'' 
2m- 147 7.65 x 10- l2 2.4 x 

Eu-154 8.22 x 1.4 x 10'12 

Np-237 5.89 1.0 lo'14 
Pu-238 8.53 x 1 0 ' ~  1.0 x 

-. Pu-239 1.04 x 1 0 ' ~  5.5 x 10'~'  

Pu-240 1.66 x 1 0 ' ~  8.75 x lo-'' 
Pu-241 1.49 x 10-lo 1.06 x lo-' '  
PU-242 2.48 

Am-241 1 . 5 9 ~ 1 0 - ~  2 . 8 7 ~ 1 0 - ' ~  

Am-242111 

Am-243 2.2 x 10- lo 

Cm-243 3.11 x lo-'' 
Cm-244 1.29 x 

EEG 
T o t a l s  

DEIS To ta l s *  

R-15 
Spent Fuel 8.7 x 1 0 ' ~  1 8.3 1 0 ' ~  2.2 3.2 

A 

*Table 9-25, page 9-56 



e x p e r i m e n t s  ( i n c l u d i n g  r e t r i e v a l  o p e r a t i o n s ) .  A l s o ,  i t  w i l l  

be n e c e s s a r y  t o  d e s c r i b e  t h e  management o r g a n i z a t i o n  I 

( i n c l u d i n g  h e a l t h  p h y s i c s  a c t i v i t i e s )  t h a t  w i l l  be used t o  

o p e r a t e  t h e  f a c i l i t y  and p r o v i d e  h e a l t h  and s a f e t y  c o n t r o l .  

Lonq-Term R e l e a s e s  

F i v e  r e p o s i t o r y  b r e a c h  " s c e n a r i o s "  were a n a l y z e d  i n  t h e  DEIS 
( s e c t i o n  9 . 5 . 1 ) .  S c e n a r i o s  1 -4  a l l  r e s u l t e d  i n  d i s s o l u t i o n  of  

t h e  w a s t e ,  p a s s a g e  of t h e  was t e  i n t o  t h e  R u s t l e r  a q u i f e r ,  and 
p a s s a g e  t h r o u g h  t h e  a q u i f e r  i n t o  t h e  Pecos R i v e r .  S c e n a r i o  5  

i n v o l v e d  d i r e c t  a c c e s s  by d r i l l i n g .  

Dose C a l c u l a t i o n  Methodology 

t h e  

r a d  

The 

W h i  

t h e  

The r a d i o n u c l i d e  c o n c e n t r a t i o n s  and r e s u l t a n t  r a d i a t i o n  d o s e s  

r e p o r t e d  i n  t h e  DEIS were o b t a i n e d  by u s i n g  l a r g e  computer  c o d e s .  

E E G  was a b l e  t o  check  many of  t h e s e  computer  c a l c u l a t i o n s  by 

hand.  To check  r e s u l t s  o f  t h e  h y d r o l o g i c  model used  t o  d e s c r i b e  
.-. 

n u c l i d e  t r a n s p o r t  i n  t h e  l i q u i d  b reach  s c e n a r i o s  1 - 4 ,  E E G  used a  

s i m p l e r  model.  To check  dose  c a l c u l a t i o n s ,  E E G  used s t a n d a r d  

f o r m u l a s  and c o n v e r s i o n  f a c t o r s .  The c a l c u l a t i o n s  a r e  d i s c u s s e d  

i n  Appendices  VI and V I I ,  and t h e  r e s u l t s  compared w i t h  t h o s e  i n  

DEIS. In  i t s  c a l c u l a t i o n s ,  E E G  used t h e  h y d r o l o g i c  p a r a m e t e r s ,  

i o n u c l i d e  i n v e n t o r y ,  and s c e n a r i o  d e s c r i p t i o n s  i n  the  DEIS. 

E E G  and DEIS r e s u l t s  a g r e e  c l o s e l y .  

l e  t h e s e  c a l c u l a t i o n  checks  t e n d  t o  s u p p o r t  t h e  v a l i d i t y  of  

methods employed i n  t h e  DEIS t o  c a l c u l a t e  n u c l i d e  c o n c e n t r a -  

t i o n s ,  i n g e s t i o n  d o s e s  and e x t e r n a l  gamma r a d i a t i o n  d o s e s ,  t h e y  

do n o t  p r o v i d e  c h e c k s  on t h e  v a l i d i t y  o f  t h e  a s s u m p t i o n s  used o r  

t h e  a p p r o p r i a t e n e s s  o f  t h e  s i t u a t i o n s  a n a l y z e d .  



P a r a m e t e r  Values  
A 

One must c o n s i d e r  t h e  key p a r a m e t e r s  t h a t  l e a d  t o  t h e  n u c l i d e  
c o n c e n t r a t i o n s  and i n g e s t i o n  doses  c a l c u l a t e d .  They i n c l u d e  t h e  

d i s t r i b u t i o n  c o e f f i c i e n t s  ( K d )  v a l u e s  which a r e  r e s p o n s i b l e  f o r  

h o l d i n g  back such n u c l i d e s  a s  p lu ton ium,  neptunium and t h o r i u m ,  

a s  wel l  a s  t h e  b a s i c  d r i v i n g  p a r a m e t e r ,  i ,  t h e  assumed ground-  

w a t e r  f l o w  v e l o c i t y .  The l a s t  q u a n t i t y  depends on h y d r a u l i c  

c o n d u c t i v i t y ,  p o r o s i t y  and h y d r a u l i c  g r a d i e n t .  All  o f  t h e s e  
p a r a m e t e r s  have  l a r g e  u n c e r t a i n t i e s  a s s o c i a t e d  w i t h  them because  

of  n a t u r a l  v a r i a t i o n  and d i f f i c u l t i e s  i n  measurement.  Both K d  

v a l u e s  and h y d r a u l i c  c o n d u c t i v i t i e s  can v a r y  by s e v e r a l  o r d e r s  

of  magn i tude .  A t ho rough  r e v i e w  of  t h e s e  u n c e r t a i n t i e s  and of  

t h e i r  impac t  on r a d i a t i o n  d o s e s  m u s t  be made, and shou ld  be 

i n c l u d e d  i n  t h e  f i n a l  EIS.  

E E G  has  done some c a l c u l a t i o n s  r e l e v a n t  t o  t h e  e f f e c t  o f  v a r i a -  

t i o n s  i n  K d  and h y d r a u l i c  c o n d u c t i v i t y  v a l u e s  and t h e y  a p p e a r  i n  

- Appendix V I I .  

Flow P a t h s  

Al l  of t h e  h y d r o l o g i c  b r e a c h  s c e n a r i o s  assumed a  f l ow a l o n g  t h e  

R u s t l e r  a q u i f e r  and r e l e a s e  a t  t h e  Malaga Bend of  t h e  Pecos  R i v e r .  

However, the i n t e r f a c e  between t h e  R u s t l e r  and S a l a d o  f o r m a t i o n s  

i s  exposed  a t  Nash Draw. A s p r i n g  a t  t h e  n o r t h  edge  o f  Laguna 

Grande de  l a  S a l  i s  f e d  by w a t e r  from t h e  R u s t l e r  a q u i f e r s .  The 

c a l c u l a t e d  h y d r a u l i c  p o t e n t i a l s  f o r  t h e  R u s t l e r  f o r m a t i o n  ( F i g u r e  

K-5, p .  k-13)  i n d i c a t e  t h a t  t h e  s h o r t e s t  r e l e a s e  p a t h  i s  1 5  m i l e s  

from WIPP t o  Malaga Bend. However, t h e  measured h y d r a u l i c  p o t e n -  

t i a l  c o n t o u r s  i n  t h e  R u s t l e r  f o r m a t i o n  ( F i g u r e  K-3, p. K-12) 

i n d i c a t e  t h a t  t h e  s h o r t e s t  f l o w  p a t h  i s  9 m i l e s  t o  Laguna Grande 

de  l a  S a l .  The dosage  c a l c u l a t i o n s  s h o u l d  t a k e  t h i s  s h o r t e r  p a t h  

i n t o  c o n s i d e r a t i o n .  



S c e n a r i o  5 

Dose e s t i m a t e s  i n  t h e  DEIS  f o r  both e x t e r n a l  r a d i a t i o n  t o  a  d r i l l  
crew member ( T a b l e  9 -47 )  and i n h a l a t i o n  t o  a  r e s i d e n t  ( T a b l e s  9-48  
and 9 -49 )  were checked u s i n g  t h e  a s s u m p t i o n s  i n  t h e  DEIS ( s e e  

Appendix V I I ) .  E E G  c a l c u l a t e d  a  dose  of  71 rem t o  a d r i l l  crew- 

menbe r ,  compared t o  %90 rem i n  t h e  DEIS. I n  e i t h e r  c a s e  t h e  dose  

i s  h igh  enough t o  w a r r a n t  s e r i o u s  c o n s i d e r a t i o n  of  c o n t r o l  mea- 

s u r e s  t o  p r e v e n t  such an o c c u r r e n c e .  

A 1  t e r n a t e  S c e n a r i o s  

I t  i s  n o t  c l e a r  t h a t  t h e  s c e n a r i o s  used  i n  t h e  DEIS a r e  i n d e e d  

uppe r  l i m i t s  o r  bounding c a s e s .  E E G  has  i d e n t i f i e d  a  number o f  

s c e n a r i o s  which a l s o  s h o u l d  be c o n s i d e r e d  i n  t h e  f i n a l  EIS: 

1 )  w e l l  w a t e r  becomes c o n t a m i n a t e d  and i s  used  f o r  i r r i g a t i o n  

o r  s t o c k  w a t e r i n g ;  

2 )  g a s ,  g e n e r a t e d  by o r g a n i c  d e c o m p o s i t i o n  of  t h e  w a s t e ,  a c t s  - 
s r  a  d r i v i n g  mechanism i n  b r i n g i n g  w a s t e  t o  t h e  s u r f a c e ;  

3 )  a  c o n n e c t i o n  d e v e l o p s  between t h e  r e p o s i t o r y ,  a  h igh  p r e s s u r e  
b r i n e  r e s e r v o i r  and t h e  s u r f a c e ;  and 

4 )  s o l u t i o n  min ing  f o r  s a l t  t a k e s  p l a c e .  

The A p r i l  1979 D r a f t  Envi ronmenta l  Impact  S t a t e m e n t ,  Management 

o f  Commerc ia l ly  Gene ra t ed  R a d i o a c t i v e  Waste (DOE/EIS-0046D) 
d i s c u s s e d  s o l u t i o n  min ing  f o r  s a l t  a s  t h e  most l i k e l y  o f  s e v e r a l  

r e p o s i t o r y  b r e a c h  s c e n a r i o s .  The main pathway o f  e x p o s u r e  was 

c o n s i d e r e d  t o  be i n g e s t i o n  o f  c o n t a m i n a t e d  s a l t .  The p r e s e n c e  

of  s a l t  c o n t a m i n a t e d  w i t h  r a d i o a c t i v e  m a t e r i a l s  was n o t  e x p e c t e d  

t o  go u n d e t e c t e d  f o r  l o n g ,  due  t o  q u a l i t y  c o n t r o l  c h e c k s .  The 

D O E  assumed t h e  c o n t a m i n a t i o n  went u n d e t e c t e d  f o r  one  y e a r ,  and 
o b t a i n e d  r a d i a t i o n  d o s e s  o r d e r s  o f  magn i tude  h i g h e r  t h a n  t h o s e  

o b t a i n e d  f o r  t h e  s c e n a r i o s  c o n s i d e r e d  i n  t h e  WIPP DEIS. - 



D e t a i l e d  Comments 

9 -4  The c o n s t r u c t i o n  equ ipment  n o i s e  l e v e l s  g i v e n  i n  
9 - 2  T a b l e  9 -2  a r e  a c h i e v a b l e  b u t  w i l l  r e q u i r e  p r o p e r  

e q u i p m e n t  and n o i s e  c o n t r o l  p r o c e d u r e s  t o  o b t a i n .  

9-26 The Depar tment  o f  Hous ing  and Urban Development  

C r i t e r i a  f o r  N o i s e  Assessment g i v e n  - i n  T a b l e  9-13 

were r e v i s e d  i n  1979 and t h o s e  s h o u l d  be l i s t e d  

i n  t h e  f i n a l  E IS .  

21-33 The s c h e m a t i c  d i a g r a m  ( F i g .  9 - 3 )  shows o n l y  t h e  a i r  

Fig' 9 -3  pa thway o f  e x p o s u r e .  S u r f a c e  r u n o f f  f r o m  c o n t a m i n a t e d  

s u r f a c e  a r e a s ,  w i l d l i f e  c o n t a m i n a t i o n  f r o m  s u r f a c e  

l a g o o n ,  and i n g e s t i o n  o f  d r i n k i n g  w a t e r  a r e  n o t  d i s -  

cussed .  A l t h o u g h  t h e s e  pa thways  may n o t  be t h e  

p r i m a r y  ones ,  t h e y  s h o u l d  be c o n s i d e r e d .  

- 9-33;4 Each wedge o f  t h e  s t u d y  a r e a  was d i v i d e d  i n t o  10 

s u b s e c t o r s ,  n o t  1 4  as s t a t e d .  

9-34 A c c o r d i n g  t o  page H-6, F i g u r e  H-1 and page H-8, T a b l e  
Fig '  9-4  H-4, t h e  p o p u l a t i o n  s i z e  o f  50 wou ld  n o t  be w i t h i n  

t h e  5  m i l e  o r  10 m i l e  r a d i u s .  The re  a l s o  appea rs  t o  

be some d i s c r e p a n c y  w i t h  some o f  t h e  o t h e r  numbers. 

F o r  example ,  t h e  p o p u l a t i o n  o f  230 g i v e n  w i t h i n  t h e  

1 0  m i l e  r a d i u s  i n  t h e  WNW d i r e c t i o n  does n o t  a g r e e  

w i t h  t h e  numbers g i v e n  i n  Append ix  H .  Do t h e  numbers 

. i n c l u d e  w o r k e r s  a t  p o t a s h  m i l l s ?  

9-37;2-4 The DOE D r a f t  E n v i r o n m e n t a l  I m p a c t  S t a t e m e n t ,  Manaqe- 

men t  o f  C o m m e r c i a l l y  Genera ted  R a d i o a c t i v e  Waste 

( R e f .  6 )  c o n s i s t e n t l y  used a  70 y e a r  dose commitment  

i n s t e a d  o f  t h e  50  y e a r  dose commitment used i n  t h e  

WIPP D E I S .  The 70 y e a r  dose commitment seems most  

a p p r o p r i a t e  when d i s c u s s i n g  p o p u l a t i o n  dose commitments .  



9 - 3 7 ; 6  Would one e x p e c t  t h e  dose  from k r y p t o n  t o  be a b o u t  
2 5 %  o f  t h e  t o t a l  from s p e n t  f u e l  when one c o n s i d e r s  
t h e  whole body,  l u n g s  and bone? The k r y p t o n  i r r a d i -  

a t i o n  i n v o l v e s  p r i m a r i l y  submers ion  i n  t h e  g a s  
because  l i t t l e  o f  t h e  k r y p t o n  w i l l  c i r c u l a t e  i n  t h e  

b lood  and t h e r e f o r e  i r r a d i a t e  bone.  

9 -38  I t  s h o u l d  be i n d i c a t e d  w h e t h e r  t h e  t r i t i u m  t h a t  seems 
T a b l e s  
9 - 1 8 ,  9-19 t o  be i n c l u d e d  i n  t h e  s p e n t  f u e l  g roup  i s  a  g a s e o u s  

m o l e c u l e  o r  i n c o r p o r a t e d  i n  a  w a t e r  m o l e c u l e .  I f  t h e  

t r i t i u m  i s  a  d i a t o m i c  m o l e c u l e ,  t h e n  t h e  d o s e  i s  
r e c e i v e d  o n l y  from immers ion ,  b u t  i f  i t  i s  a  p a r t  o f  

a  w a t e r  m o l e c u l e ,  t h e n  i t  has  an e f f e c t i v e  h a l f  l i f e  
o f  a b o u t  12 days  ( i n d i c a t e d  i n  ICRP 11, o r  i n  ICRP 

P . u b l i c a t i o n  1 0 ) .  S i n c e  t h e  v a l u e s  i n d i c a t e  s i m i l a r  

d o s e s  f o r  bone ,  l u n g s  and whole  body,  one must  assume 
t h a t  t h e  c a l c u l a t i o n s  were  f o r  t r i t i u m  i n c o r p o r a t e d  

i n  a  w a t e r  m o l e c u l e .  I n  t h i s  c a s e ,  t h e  v a l u e s  g i v e n  

a r e  f o r  d o s e  e q u i v a l e n t  and n o t  dose  e q u i v a l e n t  commit- - 
ment .  

I t  i s  n o t  c l e a r  what n u c l i d e s  a r e  c o n t a i n e d  w i t h i n  

" s t r u c t u r a l  m a t e r i a l s ,  f i s s i o n  p r o d u c t s ,  a c t i n i d e s ,  

and s p e n t - f u e l " .  One c a n  assume t h a t  t h e  a c t i n i d e s  

a r e  s p e c i f i e d  i n  T a b l e  8 - 6 ,  page 8-30;  however ,  i t  i s  

n o t  c l e a r  how one s e p a r a t e s  t h e  s t r u c t u r a l  m a t e r i a l ,  

f i s s i o n  p r o d u c t s  and s p e n t - f u e l .  

E E G  q u e s t i o n s  t h e  compar i son  o f  d o s e  commitment and 

50 y e a r  d o s e  e q u i v a l e n t  f rom n a t u r a l  background  i n  

a s s e s s i n g  t h e  a c c e p t a b i l i t y  o f  s u c h r e l e a s e s .  



.- 9 - 3 8  A dose  c a l c u l a t i o n  was made f r o m  t h e  a c t i n i d e s  

( l a r g e s t  d o s e  c o n t r i b u t o r )  u s i n g  Pu-239 as  t h e  

p r i m a r y  i s o t o p e  a n d  a g r e e m e n t  w i t h  T a b l e  9 - 1 8  was 

o b t a i n e d  when t h e  i n f o r m a t i o n  i n  T a b l e  8 - 6 ,  page  

8 - 3 0 ,  was u s e d  a s  t h e  s o u r c e  t e r m .  

9 - 4 0  The  s u r f a c e  d o s e  r a t e  s h o u l d  be  lOmr 'em/hour n o t  

9 - 2 0  p e r  y e a r .  T h e  1 9 0 0  m r e m l y e a r  s h o u l d  b e  s u b j e c t e d  

t o  t h e  " a s  l o w  a s  r e a s o n a b l e  a c h i e v a b l e "  (ALARA) 

p r i n c i p l e .  

9 -4O; l  T h e  s t a t e m e n t  was made t h a t  t h e  r a d i a t i o n  d o s e  t o  

w o r k e r s  on  t h e  RH w a s t e  p o r t i o n  h a s  n o t  b e e n  c o m p u t e d .  

T h i s  t y p e  o f  w a s t e  i s  p e r h a p s  t h e  s o u r c e  o f  h i g h e s t  

i n d i v i d u a l  e x p o s u r e s  a n d  s h o u l d  be  c a r e f u l l y  m o n i t o r e d .  

9 -42 ;5  The  i n f o r m a t i o n  f o r  t h e  e n v i r o n m e n t a l  c o n t r o l  f o r  t h e  

r o c k  p i l e  i s  i n a d e q u a t e .  

9 - 5 1  ;7  The  u s e  o f  f i l t e r s  o n  e x h a u s t  a i r  f r o m  t h e  

s t o r a g e  a r e a s  t o  t h e  a t m o s p h e r e  c a n  r e d u c e  

a c t i v e  c o n c e n t r a t i o n  o f  p a r t i c u l a t e s  b y  a  

l o 6 .  I t  i s  u n c l e a r  f r o m t h e  f o l l o w i n g  t w o  

w h e t h e r  t h e  s t o r a g e  r o o m  a i r  i s  a c t u a l l y  f 

u n d e r g r o u n d  

t h e  r a d i o -  

f a c t o r  o f  

s t a t e m e n t s  

i 1  t e r e d :  

( 1 )  p a g e  8 - 2 9 ,  T a b l e  8 - 5 ,  f o o t n o t e  a  - " E x c e p t  f o r  

u n d e r g r o u n d  o p e r a t i o n s ,  e f f l u e n t  t r e a t m e n t  i s  

p r o v i d e d  b y  f i l t e r s  i n  t h e  v e n t i l l a t i o n  s y s t e v  
6 ( d e c o n t a m i n a t i o n  f a c t o r  = 1 0  ) I1 .  

( 2 )  p a g e  8 -33 ;4  - " A i r b o r n e  s u r f a c e  a c t i v i t y  i n  t h e  

u n d e r g r o u n d  s t o r a g e  a r e a  w i l l  b e  r e l e a s e d  t o  t h e  

a t m o s p h e r e  u n f i l t e r e d " .  



Opera t iona l  Accident  Scena r io s  C13 a n d  C 2 2  b o t h  use 
6 1 0  decontaminat ion f a c t o r  f o r  t he  H E P A  f i l t e r s .  

9-53 The D E I S  used d i f f e r e n t  d i s t r i b u t i o n s  of r a d i o n u c l i d e s  
r e l e a s e d  t o  t he  environment i n  t r a n s p o r t a t i o n  acc iden t s  

and o p e r a t i o n a l  a c c i d e n t s  i nvo lv ing  R H - T R U  c a n i s t e r s .  

v. 

9-54;3  The DEIS assumed 30% of t h e  Kr-85, H-3 and 1-129 p r e s e n t  

i n  t h e  f u e l  c l a d d i n g  g a p  were a v a i l a b l e  f o r  r e l e a s e .  

NUREG-0404 assumed t h a t  10% of t h e  Kr-85 and 1 %  of 

t h e  1-129 p r e s e n t  i s  in t h e  f u e l  c ladd ing  gap and 

a v a i l a b l e  f o r  r e l e a s e  ( r e f .  9 ,  p.  4-19).  A General 

E l e c t r i c  document ( r e f .  4 )  p r e d i c t e d  t h a t  f i s s i o n  gas 

r e l e a s e  f r a c t i o n s  range from 20 t o  45%. This  r e p o r t  

f u r t h e r  quo te s  s t u d i e s  which r e p o r t  3% of  i o d i n e  found 
i n  t h e  gas plenum and i s  a v a i l a b l e  f o r  r e l e a s e .  The 

45% -for  Krypton i s  somewhat h i g h e r  than  t h e  30% pre-  

d i c t e d  by t h e  Reac tor  S a f e t y  Study ( r e f .  8 )  used i n  

t h e  DEIS. The General  E l e c t r i c  f i g u r e s  of 20 - 45% 

a r e  a l s o  h i g h e r  t han  r e f .  2 r e s u l t s  of  10% r e l e a s e  of - 
Kr-85 and 1% of 1-129. The doses  and dose commitments 

a r e  d i r e c t l y  p r o p o r t i o n a l  t o  t h e  r e l e a s e  f r a c t i o n s  

chosen f o r  the c a l c u l a t i o n s ,  and t h e  DEIS va lue  o f  302 

appea r s  r e a s o n a b l e .  

Why i s  t h e  50 p e r c e n t i l e  x / Q  used f o r  t h e  a c c i d e n t s ?  

Would t h e  5  p e r c e n t i l e  va lue  be more r ea sonab le?  

The ( x / Q )  5% i n  N W  downwind s e c t o r  i s  approx imate ly  

16 t imes  t h e  ( x / Q )  50% i n  SSW s e c t o r  used i n  t h e  DEIS 

9-56;l  Al l  c a l c u l a t e d  doses  a p p e a r  t o  be a d u l t  doses .  Were 

t h e  doses  t o  i n f a n t s ,  c h i l d r e n  and t e e n a g e r s  con- 

s i d e r e d  i n  t h e  computer programs used? 



9-56  One s h o u l d  n o t  compare t h e  r a d i a t i o n  r e c e i v e d  from 
9-57 n a t u r a l  background o v e r  50 y e a r s  w i th  d o s e s  t h a t  

o c c u r  o v e r  s h o r t e r  t i n e s  ( e . g .  t r i t i u m  and 1 - 1 2 9 ) .  

9 -107 ;3  How was t h e  p r e s s u r e  d i f f e r e n c e  of 7 . 5  p s i  o b t a i n e d ?  

How r e l i a b l e  i s  t h a t  p r e s s u r e  d i f f e r e n c e ?  See EEG1s 

q u e s t i o n  i n  t h e  G C R  r e v i e w  (Appendix 1 1 1 )  on t h e  

r e l i a b i l i t y  of t h e  head  d a t a  i n  t h e  Delaware  Mountain 

Group a q u i f e r .  

9 -108  In t h e  f l o w  c a l c u l a t i o n s  f o r  s c e n a r i o  1 ,  what v a l u e  o f  
2 t r a n s m i s s i v i t y  was u s e d , f o r  t h e  D M G ?  Was i t  50 f t .  / d a y ?  

How r e l i a b l e  i s  t h e  v a l u e ?  

I n  t h e  f l o w  c a l c u l a t i o n s  f o r  s c e n a r i o  2 ,  what was t h e  

b a s i s  f o r  t h e  a s s u m p t i o n  t h a t  t h e  w e l l b o r e  has  a  

h y d r a u l i c  c o n d u c t i v i t y  K = 50 f t . / d a y ?  

9--112;5 Shou ld  t h i s  r e f e r e n c e  be t o  f i g u r e  K-5 r a t h e r  t h a n  
.- K-6? 

9-1 1 4 ,  T a b l e  9-45 i s  i n c o n s i s t e n t  w i t h  T a b l e  9-46.  The t r a n s -  
9-115 p o r t  r a t e s  g i v e n  f o r  1 -129 ,  Ra-226, and U-235 i n  

s c e n a r i o  2  ( w i t h  t h e  u p p e r  t r a n s m i s s i v i t y  a s s u m p t i o n ) ,  

do  n o t  a g r e e .  

T a b l e  9-45 T a b l e  9-46 

1 -129 ,  g / y r  2 . 6  x 1 0  3 . 3  x 10- I  

1 -129 ,  C i / y r  4 . 5  5 . 8  x  l o q 5  

Ra-226, g / y r  2 . 0  x 1 0  
-1 4  2 .9  

Ra-226, C i l y r  2 . 0  x 1 0  
-14 2.9  x 

U-235, g / y r  2 .9  x  1 0  2 .2  x  1 0  

U-235, C i / y r  6 .2  x 4 . 8  



9-116 The g raphs  appear  t o  be i n c o r r e c t l y  p l o t t e d .  F o r  
9 - 1  17 example ,  i n  F i g u r e  9-15 t h e  maximum c o n c e n t r a t i o n  o f  

3 . 1  x s h o u l d  be p l o t t e d  a t  between . 5  and .6  

o f  t h e  d i s t a n c e  f rom 1  towards  l o - ' ' .  T a b l e s  w o u l d  
p r o v i d e  a  more a c c u r a t e  p r e s e n t a t i o n .  

9 -117  The g raphs  t e r m i n a t e  w h i l e  t h e  dose r a t e  i s  s t i l l  

r i s i n g  i n  F i g u r e  9-16 a,  d ,  and f. The f i n a l  E I S  
s h o u l d  show t h e  maximum dose r a t e s  and when t h e y  w i l l  

o c c u r .  

9 -133 ,  E E G  agrees  t h a t  t h e  g e n e r a t i o n  o f  gas f r o m  o r g a n i c  
9 -1  34 m a t e r i a l  i n  t h e  r a d i o a c t i v e  was te  can be i m p o r t a n t  

f o r  b o t h  t r a n s p o r t a t i o n  a c c i d e n t  and l o n g - t e r m  s t o r a g e ,  

and t h e  q u e s t i o n  posed  i n  t h e  D E I S  o f  t h e  gas g e n e r a t i o n  

e f f e c t s  upon t h e  r e p o s i t o r y  mus t  be r e s o l v e d .  L a r g e  

amounts  o f  gas c o u l d  be g e n e r a t e d .  P r e s s u r e s  e x c e e d  

l i t h o s t a t i c  p r e s s u r e  ( 9 - 1 3 6 ) ,  i . e .  2000 p s i .  

These  l a r g e  p r e s s u r e s  c o u l d  cause  f r a c t u r i n g  o f  t h e  -. 

o v e r l y i n g  r o c k s  and w o u l d  p o s s i b l y  r e l e a s e  gas w i t h  

r a d i o a c t i v e  c o n t a m i n a n t s  d i r e c t l y  t o  t h e  a tmosphe re  

t h r o u g h  f r a c t u r e s  o r  t h r o u g h  a  w e l l  d r i l l e d  i n t o  t h e  

r e p o s i t o r y .  

9-136;4 W i l l  t h e  b r i n e  m i g r a t i o n  i n d u c e d  by  h e a t - e m i t t i n g  

r a d i o n u c l  i d e s  cause  d i f f i c u l t y  i n  r e t r i e v a l  o f  s o u r c e s ?  

9 -153  The p r o b a b i l i t y  o f  f i r e  i s  assumed t o  be and o f  

9-53 a  d r o p p e d  c o n t a i n e r ,  The r e a s o n i n g  b e h i n d  

t h e s e  numbers s h o u l d  be i n  t h e  E I S .  
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9 - 1 5 4  What i s  t h e  e x p e c t e d  d i s t r i b u t i o n  o f  a n n u a l  d o s e :  ,. , : "  " i t 
e q u i v a l e n t s  r e c e i v e d  by t h e  r a d i a t i o n  w o r k e r s  . 

. . r e t r i e v i n g  s t o r e d  w a s t e ?  

9 - 1  5 7  T h e  r a t i o  o f  p o p u l a t i o n  d o s e s  t o  m a x i m a l l y  e x p o s e d  

p e r s o n s  i s  c o n s t a n t  i n  T a b l e  9 - 5 5 ,  e x c e p t  f o r  t h e  

w h o l e  body d o s e .  Why? 
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A D D I T I O K A L  D O S E  E S T I I ! A T E S  

-. . ,/, 
The following lists additional dosage estimates that should be 
considered in the final € I S .  

Long Term 

Build-up in the environment from radionuclides in water 

removed from the Pecos River for irrigation;incorporated into 

soil and plants, and cycled in food and man over long periods 

o f  time. 
(General Population) 

Generate dosage estimates using the DOE generic Waste Isolation 

Safety Assessment Program (WISAP) model currently under develop- 
ment by the Battelle Northwest Laboratories. 

(General Population) 

A connection is made between the Delaware Mountain Group aquifer. 

the repository and the surface. 

(General Population) 

A connection is made between t h e r e p o s  
brine reservoir and the surface. 

itory, a high pressure 

Effects o f  high pressure gas formation 

nuclides to the environment. 
(General Population) 

on the release o f  radio- 

Transportation 

1 )  Radiation exposure from acts o f  sabotage in the transportation of 
radioactive waste materials. .The amounts o f  radioactive mater- 

ial released could be greater than those released in accidents. 

(General Population. Occupational) 

- 2 )  Radiation exposure to emergency workers such as police and firemen 

following a transportation accident. 

(Occupational ) 

-90- 



Exposure t3 a person i n  an automobile stopped next to a radio- 
active waste truck at a red light or i n  a highway traffic jam. 

.A (Gen?ral Population) 

E x p o s ~ ~ r e s  from shipments of retrieved radioactive wastes 

following the completion of high level waste experiments. 

Contziners could be bent, damaged or under pressure from 
gas generated by decomposed organic material. 

(Occupational, General Population) 

Contamination of a water supply or crops following an airb 

release. 

(General Population) 

Potential radiation exposure from transportation o f  material 

resulting from decommissioning and dismantling ofweapons pro- 
duction facflities. While the DEIS assumes that none of the 5 
to 95 million cubic feet of material will be shipped to WIPP, 

it notes that the WIPP will have the capacity to receive some 
o f  the TRU waste (2-22;2). 

(Occupational, General Population) 

Calculation of individual doses as well as population doses. 

(Occupational, General Population) 

Consideration of a diffuse source o f  radioactivity rather than 

a point source. 

Construction and Operation 

1 )  Radon-222 from the mined salt and fr 

ground repository. 

(Occupational, General Population) 

2) Radiation exposure from decommission 

the above ground facility. 

(Occupational ) 

m the walls of the under- 

ng and dismantling of 



3) Pressurized brine breaches the mine, damages containers 2 n d  f ! g w ;  

up the shaft to the surface. 

(Occupational, General Population) 

4) A methane gas pocket leaks into mine and explodes. i I 

, . 
\ !. , '  ' 

5) Acts of sabotage at surface processing facility. 

(Occupational, General Population) 

6) On-site exposure. 
(General Population) 

7) Ingestion doses from operational releases at the site. 

(General Population) 

Mineral Extraction 

1 )  Radiation exposure to workers who may bring minerals to the 
scrface (oil drilling, s o l ~ t i o n  mining) and to the ?ublic using 

the products. 

(Occupational, General Population) 

2) Exposure from burning natural gas obtained from formations below 

the site. Radioactive waste material could move downward as 

pressure is decreased with the removal o f  gas. 

(General Population) 

3) Exposure to people who may use well water from the Culebra, 

Magenta, or Santa Rosa sandstone aquifers contaminated with 

radionuclides. 

(General Population) 





APPENDIX I 

R a d i o a c t i v i t y  I n v e n t o r y  C a l c u l a t i o n s  

T a b l e s  2 - 5  i n  t h e  I n v e n t o r y  o f  R a d i o a c t i v i t y  s e c t i o n  w e r e  p r e p a r e d  

a s  f o l l o w s :  

Vo lume e s t i m a t e s  ( c u .  f t . ) , T a b l e  5, w e r e  c a l c u l a t e d  t o  e q u a l :  

new w a s t e  
30 x  p r o d u c t i o n ,  

cu .  f t . / y r .  

w h e r e  b a c k l o g  and  new p r o d u c t i o n  v o l u m e s  w e r e  t a k e n  f r o m  T a b l e  6 - 2  

f o r  CH w a s t e  and T a b l e  6 - 6  f o r  RH w a s t e .  

T o t a l  r e p o s i t o r y  C H  and RH-TRU a c t i v i t i e s  ( C u r i e s ) ,  T a b l e  3, 

w e r e  o b t a i n e d  b y  a d d i n g  t o t a l  box ,  d r u m  and  RH-TRU c a n i s t e r  a c t i v i t i e s ,  

- w i t h o u t  c o n s i d e r i n g  decay  o r  i n g r o w t h .  The t o t a l  a c t i v i t y  o f  a  

g i v e n  n u c l i d e  i n  a  g i v e n  t y p e  o f  c o n t a i n e r  was c a l c u l a t e d  a s :  

( c u r i e s  p e r  c o n t a i n e r )  x  ( t o t a l  cu .  f t .  o f  w a s t e  i n  c o n t a i n e r s  
( c u .  f t .  p e r  c o n t a i n e r )  

w h e r e  t h e  c o n t a i n e r  a c t i v i t i e s  w e r e  t a k e n  f r o m  T a b l e  E -1  ( d r u m s ) ,  

E - 2  ( b o x e s )  and E - 3  (RH c a n i s t e r s ) ;  s i n g l e  c o n t a i n e r  v o l u m e s  w e r e  

t a k e n  f r o m  T a b l e  6 - 3  and  6 - 5 ;  and  t o t a l  w a s t e  v o l u m e s  i n  g i v e n  t y p e s  

o f  c o n t a i n e r s  w e r e  t a k e n  f r o m  T a b l e  5  o f  t h i s  r e v i e w .  

S h i p m e n t  a c t i v i t i e s  ( C u r i e s ) ,  T a b l e s  3  a n d  4, w e r e  o b t a i n e d  b y  mu1 t i  p l y  i n :  

a c t i v i t i e s  p e r  c o n t a i n e r  ( T a b l e s  E-1, E-2,  E - 3 )  b y  t h e  number  o f  

c o n t a i n e r s  i n  a  s h i p m e n t  ( T a b l e s  6 - 3 ,  6 - 5 ) .  

The  t o t a l  r e p o s i t o r y  a c t i n i d e  i n v e n t o r y  ( C u r i e s ) ,  T a b l e  2 ,  w h i c h  

i n c l u d e s  t h e  e f f e c t s  o f  d e c a y  a n d  i n g r o w t h ,  a f t e r  30 y e a r s  o f  r e -  

...-. p o s i t o r y  o p e r a t i o n ,  was c a l c u l a t e d  a s  f o l l o w s .  The P l u t o n i u m - 2 3 9  
a n d  240  i n v e n t o r i e s  a r e  n o t  a f f e c t e d  b y  d e c a y  o v e r  a 30 y e a r  p e r i o d ,  



and t h e s e  a c t i v i t i e s  a r e  found by  a d d i n g  t h e  C H  and R H - T R U  a c t i v i t i e s  

g i v e n  i n  T a b l e  3. P l u t o n i u m - 2 3 8  and 241 have h a l f - l i v e s  o f  88 and 

1 3  y e a r s ,  r e s p e c t i v e l y ,  and so t h e s e  i n v e n t o r i e s  decay s i g n i f i c a n t l y  - 
i n  30 y e a r s .  The a c t i v i t y  a f t e r  30 y e a r s ,  A ( 3 0 ) ,  i s  f o u n d  f rom:  

where X i s  t h e  n u c l i d e  decay c o n s t a n t ,  A ( 0 )  i s  t h e  n u c l i d e  a c t i v i t y  

i n  t h e  was te  b a c k l o g ,  and C i s  t h e  a c t i v i t y  i n  t h e  new was te  

p r o d u c e d  each y e a r .  

Amer ic ium-241 i s  a f f e c t e d  by b o t h  decay  and i n g r o w t h  ( f r o m  P l u t o n i u m -  

241) i n  a  30 y e a r  p e r i o d .  The f i n a l  i n v e n t o r y  was e s t i m a t e d  by 

a d d i n g  t h e  t o t a l  T a b l e  3 Amer ic ium-241 i n v e n t o r y  t o  t h e  i n g r o w t h  

te rm:  

Pu-241 a c t t v i t y  t n  T a b l e  3 Cwi:thout d e c a y )  

460 - Pu-241 a c t i v i t y  i n  T a b l e  2 [w i th  decay )  I A. 

where 13 /460  i s  t h e  r a t i o  o f  t h e  Pu-241 and Am-241 h a l f - l i v e s .  

Then t h i s  undecayed t o t a l  was m u l t i p l i e d  by a  3 0 - y e a r  Am-241 decay 

f a c t o r  o f  .96. T h i s  me thod  u n d e r e s t i m a t e s  s l i g h t l y  t h e  amount o f  

Am-241, s i n c e  i t  assumes t h a t  a l l  o f  t h e  Am-241 ( f r o m  t h e  30 y e a r  

r e p o s i t o r y  i n v e n t c r y  and f r o m  t h e  decay  o f  Pu-241)  has been p r e s e n t  

f o r  t h e  f u l  

A more  comp 

i n c l u d e d  i n  

1  30  y e a r s .  

l e t e  d i s c u s s i o n  of  decay  and i n g r o w t h  e s t i m a t e s  i s  

A p p e n d i x  V I .  



A P P E N D I X  I 1  

TRANSPORTATION CALCULATIONS 

( C h a p t e r  6 )  

To D e v e l o p  An E x p r e s s i o n  F o r  Dose To A P e r s o n  - 
A t  P o i n t  P From A M o v i n g  S o u r c e .  

( 1 )  Dose a t  P o i n t  P = SD, d t  

w h e r e  D  = d o s e  ( r a d s )  

Dr = d o s e  r a t e  ( r a d s / h )  

t = t i m e -  ( h )  
n 

M o v i n g  
S o u r c e  

A 

w h e r e  Dr6 = dose  r a t e  a t  6 f e e t  

r = d i s t a n c e  ( f e e t )  

p = 1  i n e a r  a b s o r p t i o n  c o e f f i c i e n t  ( f e e t - '  ) 

2  - 4  d s  = 1 (,2 - x ) ( 3 )  v = - d r  . 
d t  2 2 r ~  , 

s u b s t i t u t i n g  ( 3 )  f o r  d t  i n t o  ( 2 ) :  

To  e v a l u a t e  t h e  i n t e g r a l  



7 ; : e  f o l  l c l : i r , p  c h a n g e  o f  v a r i a b l e  i s  made:  

r  - - 
X 

- s e c  9 

r  = x s e c  9 

dr = x s e c  9 t a n  0 d  0 

t a n  0 = ( r 2  - x xAL' 
0 t a n  0 d 0 = 

x s e c  0 x  t a n  0 2x 

0 = n / 2  
T h e r e f o r e ,  

D  = Dr6q 3 6  a 2  

v  2 x  

f o r  b o t h  s i d e s  o f  A h  
Dose t o  a  P e r s o n  a t  P o i n t  P  = D r 6  3 6 n  

v  X 

To C a l c u l a t e  T o t a l  Man Rem Dose t o  P e o p l e  

Dose = 2  (P .D . )L  Dr6 36. d x  
(Man-Rem) M i  n  v X 

Dose = 2 (P .D . )L  D,, 3511 I n  ( d / m i n )  

w h e r e  

2  P.D. = p o p u l a t i o n  d e n s i t y  ( p e o p l e / m i  ) 

L  = l e n g t h  o f  s h i p m e n t  p a t h  ( m i l e s )  

v = v e l o c i t y  ( m i l e / h o u r )  

d  = d i s t a n c e  t o  p e o p l e  ( m i l e s )  

m i n  = m i n i m u m  d i s t a n c e  ( m i l e s )  

- 2 -  



correcting for different population densities in urban (u), 
suburban (s) and rural ( r )  and velocities and using format of 

A 
NUREG 0170, p. D-6, Ref. 4 and R A D T R A N  P. 19, Ref. 3. 

incorporating PPS = Packages per shipment 

Dose = 

- 
Stops. - 

SPY = Shipments per year 

L = Distance of Shipment (miles) 

TI = Transport Index (mr/hj 
K = Dose Rate at Distance d 

k =  KO (TI) 

(TI)(Ko)(PPS)(SPY)(L)~ ln(d/min) x 

Dose = SO d t  r 

= Ko(T1)AT 

= Ko(T1)AT 

Fixed 

Annu S 2nrdr eWur B(rl 
(Pop. Dens.) r 2 



E v a l u a t i n g  t h e  i n t e g r a l  

To D e v e l o p  An E x p r e s s i o n  f o r  Dose To Crew 

Dose = Dr A t  

where  N c  = Number i n  c rew 

d = A v e r a g e  d i s t a n c e  t o  crew ( f e e t )  

FM = D i s t a n c e / s h i p r n e n t  ( m i l e s  

A t  = A v e r a g e  t i m e  f o r  sh ipment  ( h o u r s )  

S = S h i p m e n t s / y e a r  

Dose = K o ( T 1 ) S  Nc e  
FM 



A c c i d e n t  C a l c u l a t i o n s  

A 

I n h a l a t i o n  Dose 

D~~~ = K~~~ * 'INK 
( rem/pCi  i n h a l e d )  

E x t e r n a l  y Dose 

3 ) (rem-cm / u C i - h r )  

Immers ion  Dose 

E I S  App. G-5 

E I S  App.  6-5 

3 
2 ( rem cm h C i - h r . )  R t  = s u r f a c e  dep. pC i /cm -sec  

E I S  App .  6 - 6  

D w i m m  = w a t e r  immers ion  dose 

d  = d e p t h  o f  w a t e r  

A t  = e f f e c t i v e  A 

t = b u i l d  up i n  w a t e r  

A t m o s p h e r i c  D i s p e r s i o n  

U s i n g  Gauss ian  Plume D i s p e r s i o n  f o r  Ground L e v e l  C o n c e n t r a t i o n s ,  

E I S  G-1 E q u a t i o n  o f  P a s q u i l l  Reduces t o  

E I S  p .  6-3 



- 
x = ? ~ i  /m3 

T~ 
= horiz. dispersion coef. (m) 

TZ = vert. dispersion coef. (m) 
H = effective ht. of plume 
Q = emission rate (pCi/sec) 

AIRDOS-I1 
(FORTRAN on CDC 6600) 

To Calculate Curies (Release) 

NUREG 0170 Vol. 1 G-1 

Q' = (ni) (RF (AER) (RESP) (E) (DF) 
(ci/ (Fraction (Particle Size 

shipment) as Aerosol) Dust Factor) 
(Fraction (Fraction (Dilution 
Released) Respirable Factor) 

in Aerosol) 



. 
R a d i o a c t i v i t y  Re leased  i n  T r a n s p o r t p t i o n  A c c i d e n t s  

V 
I 

Common 
Assump t i ons  Sou rce  From Drum 

Type 
o f  

A c c i d e n t  

R a i l  
CH-TRU 

T ruck  
CH-TRU 

R a i l  
RH-TRU 

R a i l  
Spen t  
F u e l  

- 

P a s q u i l l  1  F l a t  Bed Car 505 i n  
S t a b i l i t y  3 Type B  Packages Drums 
F a c t o r - F  42 DrumslPackage Re leased  t o  

126 Drums Packages  
6 3 

M i n d  Speed = 
1  m l s e c  

I n v e r s i o n  
L a y e r  = 
1000 m  

Re lease  
H e i g h t  = 
20 m 

1  t r u c k  
4 2  Drums 

42  Drums 

1  F l a t  Bed Car 
5  C a n i s t e r s  

1  % 
(011ly 
V o l a t i l e  
f i s s i o n  
p r o d u c t s )  

F r a c t i o n  
Re leased 

t 0  
Env i r onmen t  

F r a c t i o n  
i n  A i r  

10% 

. 6 4  Orum 

F r a c t i o n  
E n t r a i n e d  

i n  A i r  
F r a c t i o n  

R e s p i r a b l e  

6 2 %  

,0055 Drum 

--I%...----- 

Amt o f  
a d i o a c t i v i t y  

- - 

ee l n v e n t o r y  o f  
l a d l o a c t i v i  t y  

ee I n v e n t o r y  o f  
t a d i o a c t i v i t y  

.0065 Orum 



T r a n s p o r t a t i o n  X / Q  F a c t o r s  

a t  0 .5  m i ,  F c o n d i t i o n  

p= 1  m/sec ,  H = 20 

As compar i son :  

Worst  a n n u a l  a t  0 . 5  m i  = 9 . 0  - 5  ( T a b l e  H-36) 10  x l o w e r  
( X / Q ) 5 %  f o r  1  h o u r ,  0 . 5  m i  = 4 . 3  - 4 ( T a b l e  21 ,  App. H )  

3  x  h i g h e r  ( X / Q )  rnax f o r  1  h o u r ,  0 . 5  mi = 1 . 1  - 3 

The X / Q  f o r  gound l e v e l  r e l e a s e  i s  between 5% and max one -hour  

X / Q  s o  i s  c o n s e r v a t i v e  enough .  J u s t i f i c a t i o n  f o r  u s i n g  e f f e c t i v e  

h e i g h t  o f  20m i s  n o t  o b v i o u s .  

A l s o ,  c a n ' t  check  w h e t h e r  X max a t  1 / 2  m i l e  i s  c o r r e c t .  

See  a d d i t i o n a l  comments on x / Q  i n  C h a p t e r  8. 
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FOREWORD 

The p u r p o s e  o f  t h e  E n v i r o n m e n t a l  E v a l u a t i o n  Group  (EEG) i s  t o  

c o n d u c t  an i n d e p e n d e n t  t e c h n i c a l  e v a l u a t i o n  o f  t h e  p o t e n t i a l  

r a d i a t i o n  e x p o s u r e  t o  p e o p l e  f r o m  t h e  p r o p o s e d  F e d e r a l  r a d i o -  

a c t i v e  Waste I s o l a t i o n  P i l o t  P l a n t  (WIPP) n e a r  C a r l s b a d ,  i n  

o r d e r  t o  p r o t e c t  t h e  p u b l i c  h e a l t h  a n d  s a f e t y  and  e n s u r e  t h a t  

t h e r e  i s  no  e n v i r o n m e n t a l  d e g r a d a t i o n .  The E E G  i s  p a r t  o f  t h e  

E n v i r o n m e n t a l  I m p r o v e m e n t  D i v i s i o n ,  a  componen t  o f  t h e  New M e x i c o  

H e a l t h  and  E n v i r o n m e n t  D e p a r t m e n t  - t h e  a g e n c y  c h a r g e d  w i t h  t h e  

p r i m a r y  r e s p o n s i b i l i t y  f o r  p r o t e c t i n g  t h e  h e a l t h  o f  t h e  c i t i z e n s  

o f  New M e x i c o .  

The Group  i s  n e i t h e r  a  p r o p o n e n t  n o r  a n  o p p o n e n t  o f  WIPP. 

A n a l y s e s  a r e  c p n d u c t e d  o f  r e p o r t s  i s s u e d  b y  t h e  U . S .  D e p a r t m e n t  

o f  E n e r g y  (DOE) a n d  i t s  c o n t r a c t o r s ,  o t h e r  F e d e r a l  a g e n c i e s  and  

o t h e r  o r g a n i z a t i o n s , a s  t h e y  r e l a t e  t o  t h e  p o t e n t i a l  h e a l t h ,  

s a f e t y  a n d  e n v i r o n m e n t a l  i m p a c t s  f r o m  WIPP. 

The p r o j e c t  i s  f u n d e d  e n t i r e l y  b y  t h e  U . S .  D e p a r t m e n t  o f  E n e r g y  

t h r o u g h  C o n t r a c t  DE-AC04-79AL10752 w i t h  t h e  New M e x i c o  H e a l t h  

and  E n v i r o n m e n t  D e p a r t m e n t .  

R o b e r t  H. N e i l 1  
D i r e c t o r  



The purpose 
scientific 

tion Report 
New Mexico, 

referred to 

pertains to 
radioactive 

INTRODUCTION 

- 
is to review and evaluate the o f  this document 

information contained in the Geological Characteriza- 

, Waste Isolation Pilot Plant (WIPP) Site, Southeastern 
SAND 78-1596, Volume I and 11, December, 1978, (herein 

as the GCR), and its supporting references, as it 

the environmental, health and s a f e t y a s p e c t s  of the 
waste repository proposed near Carlsbad, New Mexico. 

These evaluations and interpretations are based on reviews by :he 
Environmental Evaluation Group (EEG) staff and several consultants 

with expertise on geological aspects o f  the site. EEG also con- 

vened t w o  technical meetings t o  explore some topics o f  particular 

concern. 

The review focused on s o m e  major concerns regarding areas in 

which more data o r  more detailed analysis appeared necessary and 
did not comment on those areas with which EEG agrees such as 

I 

Seismology, or on areas which fall outside the scope o f  EEG's 

mission such as Resources. In this sense, the review may appear 

negative in tone and does not acknowledge those areas that have 

been thoroughly investigated by Sandia, and the U.S. Geological 

Survey and other contractors o f  the U.S. Department o f  Energy. 

It is recognized that additional data have been obtained since 

August, 1978, which may answer some o f  the questions raised. 

The revi.ew describes in detail t h e  important geotechnical issues 

on which there are questions o r  differences in interpretation 

and comments on the technical basis f o r  certain conclusions 
presented in the GCR. - 
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- 
The f o  l l o w i n g  geo t e c h n  

PRINCIPAL CONCERNS 

i c a l  q u e s t i o n s ,  e a c h  o f w h i c h  b e a r s  o n  t h e  

s h o r t - t e r m  o r  l o n g - t e r m  i n t e g r i t y  o f  t h e  s i t e ,  a r e  n o t  r e s o l v e d  

b y  t h e  A u g u s t  1978  i n f o r m a t i o n  i n  t h e  G C R  and i t s  r e f e r e n c e s .  

D O E  i s  c o n t i n u i n g  t o  g a t h e r  and a n a l y z e  d a t a  r e l e v a n t  t o  t h e s e  

f e a t u r e s  and p r o c e s s e s .  

1. What i s  t h e  o r i g i n ,  e v o l u t i o n  and  o c c u r r e n c e  o f  t h e  h i g h -  

p r e s s u r e  b r i n e - r e s e r v o i r s  w h i c h  w e r e  e n c o u n t e r e d  i n  t h e  u p p e r  

p a r t  o f  t h e  C a s t i l e  f o r m a t i o n  i n  ERDA No. 6 a n d  i n  a t  l e a s t  

6 w e l l s  w i t h i n  9 m i l e s  o f  t h e  s i t e ?  (See  S e c t i o n  2 ) .  

2.  What i s  t h e  o r i g i n ,  e v o l u t i o n  and  o c c u r r e n c e  o f  t h e  " b r e c c i a  

p i p e s "  w h i c h  h a v e  b e e n  e n c o u n t e r e d  i n  t h e  a r e a ?  They may be 

l o c a l i z e d  d e e p  d i s s o l u t i o n  f e a t u r e s  w h i c h  o r i g i n a t e  i n  t h e  

l o w e r  p o r t i o n  o f  t h e  e v a p o r i t e s  and  m i g r a t e  u p w a r d .  Such 

l o c a l i z e d  d i s s o l u t i o n  f e a t u r e s  c o u l d  now e x i s t  o r  d e v e l o p  

l a t e r  b e n e a t h  t h e  p r o p o s e d  s i t e  ( s e e  S e c t i o n  3 ) .  

3. What a r e  t h e  p r o c e s s e s  a n d  r a t e s  o f  deep  d i s s o l u t i o n  o f  

s a l t  n e a r  t h e  s i t e ?  T h e r e  may be  a  p r e f e r e n t i a l  r e m o v a l  o f  

t h e  s a l t  h o r i z o n  w h i c h  i s  p r o p o s e d  f o r  t h e  r e p o s i t o r y  ( s e e  

S e c t i o n  3 ) .  

4. What a r e  t h e  r e g i o n a l  a n d  s i t e  h y d r o l o g i c  c o n d i t i o n s  f o r  t h e  

a q u i f e r s  a b o v e  a n d  b e l o w  t h e  e v a p o r i t e s ?  The h y d r o l o g i c  

i n f o r m a t i o s  i s  n e c e s s a r y  t o  a s s e s s  a n y  p o s s i b l e  l o n g - t e r m  

r e l e a s e  o f  r a d i o a c t i v e  m a t e r i a l  f r o m  t h e  r e p o s i t o r y  ( s e e  

S e c t i o n  5 ) .  

A d d i t i o n a l  i n f o r m a t i o n  on  g e o l o g i c a l  phenomena w i l l  b e  r e q u i r e d  

b y  EEG i n  o r d e r  t o  a s s e s s  t h e i r  s i g n i f i c a n c e  i n  a n y  p o t e n t i a l  

r e l e a s e  o f  r a d i o a c t i v e  m a t e r i a l s  t o  t h e  s u r f a c e  a n d  any  e f f e c t  

on  t h e  h e a l t h  and  s a f e t y  o f  p e o p l e  and  o n  t h e  e n v i r o n m e n t .  



REVIEW OF GEOTECHNICAL I S S U E S  

1 .  S i t e  S e l e c t i o n  P r o c e d u r e s  a n d  C r i t e r i a  

The f o l l o w i n g  r e f e r e n c e s  s u g g e s t e d  e n d o r s e m e n t  b y  d i f f e r e n t  

a g e n c i e s  i n  t h e  s e l e c t i o n  o f  s i t e s  f o r  an u n d e r g r o u n d  

r a d i o a c t i v e  w a s t e  r e p o s i t o r y .  Were t h e y  o f f i  c i a 1  recommenda- 

t i q n s  b y  t h o s e  a g e n c i e s  o r  w e r e  t h e y  made b y  i n d i v i d u a l  

s t a f f  members? 

a )  " . . . t h e  

New Mex 

l i n e s . "  

b )  " I n  t h e  

AEC 7 a  

USGS and  ORNL s e l e c t e d  t h e  P e r m i a n  B a s i n  i n  

c o  a s  b e s t  s a t i s f y i n g  t h e i r  s i t e  s e l e c t i o n  g u i d e -  

( 2 - 5 . 1 ) * ?  

o p i n i o n  o f  b o t h  ORNL and  USGS, t h e  t w o  c o r e  h o l e s ,  

d  8,. i n d i c a t e d  a c c e p t a b l e  s u b s u r f a c e  g e o l o g y  

a t  t h e  ORNL s i t e . "  ( 2 - 5 . 4 )  

c )  ''On November  1 4 ,  1975 ,  t h e  USGS recommended a n  a r e a  a b o u t  - 
s e v e n  m i l e s  s o u t h w e s t  o f  t h e  ORNL s i t e  f o r  f u r t h e r  

e x a m i n a t i o n " ?  ( 2 - 7 . 1 )  

T h e r e  a r e  s e v e r a l  i n s t a n c e s  i n  w h i c h  c r i t e r i a  a p p e a r  t o  h a v e  

been  d e v e l o p e d  o r  a l t e r e d  t o  s a t i s f y  t h e  c o n d i t i o n  o f  t h e  

W I P P  s i t e .  A f a i l u r e  o f  t h e  p r o p o s e d  r e p o s i t o r y  t o  m e e t  a  

g i v e n  d e s i g n  c r i t e r i o n  d o e s  n o t  i n  i t s e l f  mean t h e r e  i s  a  

h a z a r d .  I t  d o e s  i d e n t i f y  o r  f l a g  t h o s e  a r e a s  t h a t  n e e d  t o  

be  t h o r o u g h l y  a n a l y z e d  t o  d e t e r m i n e  w h e t h e r  o r  n o t  t h e  c o n -  

s e q u e n c e s  o f  f a i l u r e  c o u l d  r e s u l t  i n  r a d i a t i o n  e x p o s u r e  t o  

p e o p l e .  T h e  r e q u i r e m e n t  ( 2 - 1 2 . 3 )  t h a t  t h e  s i t e  b e  l o c a t e d  

a t  l e a s t  o n e  m i l e  f r o m  a  b o r e h o l e  p e n e t r a t i n g  t h e  S a l a d o  

f o r m a t i o n  was c h a n g e d  f r o m  t w o  m i l e s  t o  o n e  m i l e  a f t e r  t h e  

s i t e  a t  t h e  ERDA No. 6 b o r e h o l e  was d i s c o v e r e d  t o  b e  u n a c c e p t a b l e .  

* 
The n o t a t i o n  ( 2 - 5 . 1 )  r e f e r s  t o  C h a p t e r  2, p a g e  5, p a r a g r a p h  1  

o f  t h e  GCR. 



a)  The G C R  s t a t e s  t h a t  t h e  s t u d i e s  of Snow and (.hang ( 1 0 7 5 )  a n d  

W a l t e r s  ( 1 9 7 5 )  a l lowed a  more q u a n t i t a t i v e  judpirent  

on t h e  q u e s t i o n  ( 2 - 6 . 2 ) .  

1 )  What s p e c i f i c  r e s u l t s  of t h e s e  s t u d i e s  j u s t i f y  t h e  

s t a t e m e n t  t h a t  "Th i s  b u f f e r  would a s s u r e  more t h a n  
a  q u a r t e r  of a  m i l l i o n  y e a r s  of i s o l a t i o n  u s i n g  very  

c o n s e r v a t i v e  f low a s s u m p t i o n s " ?  

2 )  How a r e  t h e  c o n d i t i o n s  of t h o s e  s t u d i e s  p e r t i n e n t  

t o  t h e  WIPP s i t u a t i o n ?  

b) A r e p o r t  by Fader  ( 1 9 7 3 )  i s  a l s o  c i t e d  ( 2 - 1 2 . 3 )  a s  j u s t i f i -  
c a t i o n  of  t h e  one m i l e  c r i t e r i o n .  However, t h i s  s t u d y  

was based on f i e l d  o b s e r v a t i o n s  of  s u r f a c e  s u b s i d e n c e  
n e a r  abandoned w e l l s  i n  a  Kansas s a l t  bed and i n d i c a t e d  

t h a t  b o r e h o l e  d i s s o l u t i o n  can d e v e l o p  very  r a p i d l y  i n  

t e rms  of  g e o l o g i c  t i m e .  The a r e a  of  s u r f a c e  s u b s i d e n c e  

was found  t o  be a p p r o x i m a t e l y  1000 f e e t  i n  d i a m e t e r  a f t e r  

a b o u t  31 y e a r s  and s u b s i d e n c e  of o v e r  10  f e e t  was obse rved .  

In  view of  t h e s e  o t h e r  s t u d i e s ,  a r e  t h e r e  any a n a l y s e s  t o  

s u b s t a n t i a t e  t h e  " q u a r t e r  m i l l i o n  y e a r s  of  i s o l a t i o n "  and 

j u s t i f y  t h e  one -mi l e  c r i t e r i o n ?  

c )  Gr i swo ld  ( 1 9 7 7 ,  p .  1 2 )  i s  a l s o  c i t e d  ( 2 - 1 2 . 3 )  a s  p r o v i d i n g  

j u s t i f i c a t i o n  f o r  t h e  one -mi l e  c r i t e r i o n  b u t  G r i s w o l d ' s  

r e p o r t  o n l y  had a  g e n e r a l  s t a t e m e n t  t h a t  "Th i s  change ,  
which r e s u l t e d  from s t u d i e s  per formed f o r  O R N L  on t h e  

d i s s o l u t i o n i n g  e f f e c t s  i n  b o r e h o l e s ,  was made d e s i r a b l e  

by t h e  e x t e n s i v e  deep  g a s - e x p l o r a t i o n  d r i l l i n g  i n  t h e  

Delaware B a s i n . "  

The O R N L  c r i t e r i o n  "no a c t i v e  min ing  w i t h i n  5 m i l e s  ( 2 - 1 0 . 3 )  

was a l s o  changed t o  " m i n i m i z e - e x i s t i n g  p o t a s h  l e a s e  r i g h t s  

i n  Zones I and 11" ( 2 - 2 2 . 1 ) .  



The c r i t e r i o n  t h a t  t h e  s i t e  shou ld  be l o c a t e d  one m i l e  from a  
d i s s o l u t i o n  f r o n t  ( 2 - 2 1 )  a p p e a r s  t o  be a r b i t r a r y  i n  view of 
t h e  u n c e r t a i n t y  o f  t h e  mechanism and r a t e s  of d i s s o l u t i o n .  

According t o  F ig .  2-9,  t h e  d i s s o l u t i o n  f r o n t  a t  t h e  t o p  of 

t h e  S a l a d o  i s  l o c a t e d  s l i g h t l y  i n s i d e  t h e  w e s t e r n  boundary 
of Zone IV o f  t h e  s i t e .  Th i s  would be abou t  1 . 8  m i l e s  wes t  
of t h e  boundary of  Zone 11, t h e  l i m i t s  o f  underground  s t o r a g e  

i n  t h e  proposed  W I P P  r e p o s i t o r y  ( 4 - 3 9 . 1 ) .  How a c c u r a z e l y  

i s  t h e  l o c a t i o n  of t h e  d i s s o l u t i o n  f r o n t  a n d  t h e  r a t e  of 6 -8  
m i l e s  p e r  m i l l i o n  y e a r s  known? + -  -+ 

2 .  B r ine  R e s e r v o i r s  i n  t h e  E v a p o r i t e s  

As no t ed  on ( 2 - 1 1 . 2 ) ,  an a r t e s i a n  b r i n e  f l ow  was e n c o u n t e r e d  
a t  t h e  o r i g i n a l  s i t e  a t  E R O A  No. 6.  Aspec t s  o f  t h i s  b r i n e  

o c c u r r e n c e  a r e  d i s c u s s e d  i n  s e v e r a l  l o c a t i o n s  i n  t h e  r e p o r t  

( e . g .  1 -16 .3 ,  1 -31 .4 ,  2 -11 .2 ,  4 -67 .3 ,  4 -69 .3 ,  6 -19 .4 ,  7 - 7 5 . 2 ,  
7 -90 .1 ,  7 -99 .3 ,  7 -102 .4 ,  8 - 5 . 1 ) .  T h i s  app roach  t o g e t h e r  

w i t h  some o m i s s i o n s  has  made i t  d i f f i c u l t  t o  a s s e s s .  The 
E R D A  No. 6  b r i n e ,  accompanied by c o n c e n t r a t i o n s  of H 2  S  

e x c e e d i n g  OSHA's s t a n d a r d s  f o r  o c c u p a t i o n a l  e x p o s u r e ,  was A 

e n c o u n t e r e d  on t h e  f l a n k  of an e x t r e m e  l o c a l i z e d  u p t h r u s t i n g  

s t r u c t u r e  from t h e  midd le  o f  t h e  C a s t i l e ;  d i p s  a s  h igh  a s  
70° were  s e e n  i n  t h e  c o r e  and t h e  midd le  a n h y d r i t e  u n i t  
(A-11) has  been d i s p l a c e d  v e r t i c a l l y  by a s  much a s  950 f e e t  

(Anderson and Powers,  1978,p.  7 9 ) .  Accord ing  t o  a  r e p o r t  t o  

S a n d i a  L a b o r a t o r i e s  [ T i a b ,  1977 ,  p. I ]* ,  t h e  w e l l  f lowed a t  

662 b a r r e l s l d a y ,  b u t  t h i s  d a t a  i s  n o t  i n  t h e  G C R .  T i a b  [1977,  

p. 61 a l s o  r e p o r t e d  t h a t  t h e  volume o f  t h e  r e s e r v o i r  a t  EROA 

No. 6  cou ld  be a s  l a r g e  a s  2 m i l l i o n  b a r r e l s  o f  w a t e r .  The 
G C R  r e p o r t s  G r i s w o l d ' s  e s t i m a t e  o f  100 ,000  t o  1  m i l l i o n  

b a r r e l s  i n  t he  d i s c u s s i o n  of l i t h i u m  r e s o u r c e s  ( 5 - 5 . 1 ) .  

Seven w e l l s  have  e n c o u n t e r e d  b r i n e  r e s e r v o i r s  w i t h i n  a  d i s -  

t a n c e  o f  9  m i l e s  from t h e  s i t e .  G r i s w o l d ' s  (1977.  page  4 2 )  
Tab le  XI1 ( s e e  below) gave  d a t a  on f o u r  nea rby  o i l  wells 

* R e f e r e n c e s  i n  b r a c k e t s  a r e  l i s t e d  i n  t h e  end o f  t h i s  document ;  a l l  -, 

o t h e r  r e f e r e n c e s  a r e  g i v e n  i n  t h e  G C R .  



(Masco No. 1 
b r i n e  i n  t h e  

o n  t h e s e  add  

G e l h a r ,  A p r i l  6 .  1 9 7 9 )  

& 2 ,  Sec.  

C a s t i l e .  

i t i o n a l  b r  

w h i c h  h a v e  a l s o  e n c o u n t e r e d  a r t e s i a n  b r i n e  r e s e r v o i r s ;  t h e s e  

f l o w s  a r e  t y p i c a l l y  an  o r d e r  t o  m a g n i t u d e  l a r g e r  t h a n  t h a t  

o f  E R D A  No. 6. G r i s w o l d  [ p e r s o n a l  c o m m u n i c a t i o n  t o  ~ y n n  

c o n f i r m e d  t h a t  t w o  a d d i t i o n a l  w e l l s  

20,  T22S, R33E) e n c o u n t e r e d  a r t e s i a n  

The G C R  g i v e s  o n l y  s k e t c h y  i n f o r m a t i o n  

i n e  f l o w s .  L o c a t i o n s  o f  " a r t e s i a n  

i n  F i g u r e  2-5  b u t  t h e  t e x t  (2 -13 .31  

t h a t  d e s c r i b e s  t h e  f i g u r e  s i m p l y  r e f e r s  t o  ".. . , b r i n e  f l o w  

a n t i c l i n e s . . . . ' '  w i t h o u t  d i s c u s s i o n .  A m o r e  c o m p r e h e n s i v e  

d i s c u s s i o n  o f  t h e s e  b r i n e  r e s e r v o i r s  s h o u l d  h a v e  b e e n  i n c l u d e d  

b r i n e  f l o w s "  a r e  shown 

i n  C h a p t e r  6 o n  h y d r o l o g y .  

Well Name 

.A 

EROA No. 6 

Hudson Federal 

Cul bertson-Erwin 

Boot legger Ridge 

G u l f  1-A 

Griswold (1977) 

TABLE X I 1  

B r i n e  Flows From Nearby Wel ls  

Locat ion  Flow Rate ( b b l l d a y )  

Sec. 35, T21S. R31E 600 

Sec. 1, T23S, R30E 12,000 

Sec. 26, T225, R32E Strong 

Sec. 36, T22S. R32E 20,000 

Sec. 25, T22S, R32E 36,000 

Depth o f  Flow ( f t . )  

The  C a s t i l e  b r i n e  r e s e r v o i r  e n c o u n t e r e d  a b o u t  1 / 4  m i l e  f r o m  

t h e  s o u t h w e s t  c o r n e r  o f  t h e  o u t e r  b o u n d a r y  o f  t h e  s i t e  a t  t h e  

B e l c o  Hudson F e d e r a l  w e l l  i s  d i s c u s s e d  b r i e f l y  ( -4 -68 .1) .  T h i s  

o c c u r r e n c e ,  w i t h  a n  e s t i m a t e d  f l o w  o f  12 ,000  b a r r e l s / d a y  

( G r i s w o l d ,  1 9 7 7 ) ,  d e m o n s t r a t e d  t h a t  s u c h  b r i n e  f l o w s  a r e  n o t  

a l w a y s  a s s o c i a t e d  w i t h  t h e  h i g h l y  d e f o r m e d  r e g i o n  n e a r  t h e  



Cap i t an  r e e f .  G r i s w o l d ' s  F i g u r e  6 ( s e e  F igu re  1 )  g r a p h i c a l l y  
demons t r a t ed  t h e  s t r a t i g r a p h i c  p o s i t i o n  of t h e s e  b r i n e  f lows  
i n  r e l a t i o n s h i p  t o  t h e  proposed r e p o s i t o r y .  

S e v e r a l  s t a t e m e n t s  a r e  made i n  t h e  r e p o r t  implying t h a t  
C a s t i l e  b r i n e  f l o w s  a r e  g e n e r a l l y  a s s o c i a t e d  w i t h  a n t i c l i n a l  

s t r u c t u r e s ;  t h e s e  i n c l u d e :  u se  of  t h e  te rm " . . . b r i n e  f low 
a n t i c l i n e  . . ."  ( 2 - 1 3 . 3 ) .  t h e  c r i t e r i o n  on a n t i c l i n a l  s t r u c t u r e s  

( 2 - 2 2 . 1 ) ,  t h e  d i s c u s s i o n  of  s t r u c t u r e  of t h e  124 marker  bed 

on ( 4 - 6 9 . 3 )  and d i s c u s s i o n  of  l i t h i u m  r e s o u r c e s  ( 8 - 5 . 1 ) .  
The s t r u c t u r e  of  t h e  t o p  of  t h e  C a s t i l e  ( F i g u r e  4 .4-6)  i n d i c a t e s  

a n t i c l i n a l  f e a t u r e s  w i t h i n  t h e  immediate s i t e  a r e a  ( e . g .  a t  

t h e  n o r t h  edge o f  Zone 1 1 )  which a r e  a s  s e v e r e  as  t h a t  a s s o c i a t e d  

w i t h  t h e  Belco Hudson F e d e r a l  b r i n e  f low.  In  view of  t h e  

common a s s o c i a t i o n  of  t h e  b r i n e  f l ows  and a n t i c l i n a l  s t r u c t u r e s  

t h e r e  a p p e a r s  t o  be l i t t l e  j u s t i f i c a t i o n  f o r  t h e  s t a t e m e n t  
on ( 4 - 7 3 . 1 ) ;  " T h e r e  i s  no s u g g e s t i o n  h e r e  of  d e f o r m a t i o n  of 

t h e  t y p e  a s s o c i a t e d  w i t h  a r t e s i a n  b r i n e  r e s e r v o i r s . "  

The G C R  makes no a t t e m p t  t o  e v a l u a t e  'he p o s s i b i l i t y  t h a t  geo- 

p r e s s u r i z e d  b r i n e  w i t h  H2S may o c c u r  w i t h i n  t h e  e v a p o r i t e s  i n  - 
p l a c e s  w i t h o u t  a n t i c l i n a l  s t r u c t u r e s .  Anderson (1976 ,  p .  21-22) 
d e s c r i b e d  such an o c c u r r e n c e  a t  t h e  UNM-Pokorney No. 1  l o c a t i o n  

and n o t e d  t h a t  d i s s o l u t i o n  e f f e c t s  were s i m i l a r  t o  t h o s e  

o b s e r v e d  a t  E R D A  No. 6. 

B r i n e  r e s e r v o i r s  o c c u r  i n  t h e  C a s t i l e  f o r m a t i o n  which i s  
d i r e c t l y  below t h e  S a l a d o  f o r m a t i o n  where t h e  r e p o s i t o r y  would 

be l o c a t e d  and t h e  b r i n e  r e s e r v o i r  a t  t h e  E R D A  No. 6 l o c a t i o n  

has  i n t r u d e d  l o c a l l y  up t o  t h e  l e v e l  o f  t h e  lower  p a r t  o f  

t h e  Inf racowden s a l t .  The o r i g i n ,  o c c u r r e n c e  and c o n f i g u r a t i o n  

of  t h e s e  b r i n e  r e s e r v o i r s  a r e  n o t  a d e q u a t e l y  a d d r e s s e d  i n  

t h e  G C R .  For example ,  t h e  geochemica l  a n a l y s e s  o f  t h e  E R D A  

No. 6 b r i n e  a r e  g e n e r a l l y  i n c o n c l u s i v e  w i t h  r e g a r d  t o  t h e  

o r i g i n  and p e r i o d  of  i s o l a t i o n  of  t h e  b r i n e  ( s e e  S e c t i o n  6 ) .  

I t  i s  c o n c e i v a b l e  t h a t  s t r e s s  changes  due t o  r e p o s i t o r y  con- 



s t r u c t i o n  a n d / o r  h e a t  g e n e r a t i n g  w a s t e s  i n  c o m b i n a t i o n  w i t h  

t h e  h i g h  p r e s s u r e  i n  a n  u n d e r l y i n g  b r i n e  r e s e r v 3 i r  c o u l d  

i n d u c e  d e f o r m a t i o n  a n d  f r a c t u r i n g  w h i c h  w o u l d  r ? l e a s e  b r i n e  

i n t o  t h e  r e p o s i t o r y .  I n  v i e w  o f  t h e  l a r g e  f l o w s  a n d  v o l u m e s ,  

h i g h  p r e s s u r e s ,  a n d  a c c o m p a n y i n g  H 2 S  o f  t h e s e  r e s e r v o i r s ,  t h e y  

n e e d  t o  b e  c h a r a c t e r i z e d  i n  d e t a i l  i n  o r d e r  t o  a s s e s s  t h e i r  

r o l e  a s  a  p o t e n t i a l  t h r e a t  t o  h e a l t h ,  s a f e t y  a n d  e n v i r o n m e n t .  

F i n a l l y ,  f u t u r e  r e s o u r c e  e x p l o r a t i o n  c o u l d  i o n c e i  v a b l y  p e n e t r a t e  

a n  u n d e r l y i n g  b r i n e  r e s e r v o i r  a n d  b r i n g  p r e s s u r i z e d  b r i n e  

t o  t h e  s u r f a c e .  



BRINE FLOW - 

Figure 1 
DELAWARE MOUNTAIN GROUP 

(UNDIFFERENTIATEDI 
A copy of a portion of  figure 6 from Griswold ( 1 9 7 7 ) s  



3. D i s s o l u t i o n  P r o c e s s e s  a n d  R a t e s  

S a l t  d i s s o l u t i o n  c a n  o c c u r  a t  d i f f e r e n t  d e p t h s  i n  t h e  s a l t  

b e d s .  The G C R  p resumes  t h a t  t h e  d i s s o l u t i o n  a t  t h e  t o p  

s u r f a c e  o f  t h e  S a l a d o  ( s h a l l o w  d i s s o l u t i o n )  i s  t h e  m o s t  

s i g n i f i c a n t  ( 1 - 2 6 . 2 ,  6 - 3 8 ) .  However ,  t h e  p r e s e n c e  o f  o n -  

g o i n g  deep  d i s s o l u t i o n ,  n e a r  t h e  l e v e l s  o f  t h e  r e p o s i t o r y ,  

has  been s u g g e s t e d  a s  a  p o s s i b l e  t h r e a t  t o  t h e  s i t e .  B o t h  

t y p e s  o f  d i s s o l u t i o n  a r e  d i s c u s s e d  s e p a r a t e l y  b e l o w .  

S h a l l o w  D i s s o l u t i o n .  

The G C R  a d o p t s  t h e  e s t i m a t e  b y  Bachman and J o h n s o n  ( 1 9 7 3 )  

t h a t  t h e  l a t e r a l  s h a l l o w  d i s s o l u t i o n  f r o n t  l o c a t e d  2  m i l e s  w e s t  

o f  t h e  s i t e  i s  a p p r o a c h i n g  t h e  s i t e  a t  6  t o  8 m i l e s  p e r  

m i l l i o n  y e a r s  a n d  w o u l d  t a k e  225,000 y e a r s  t o  r e a c h  a  p o i n t  

1 ,500 f e e t  a b o v e  t h e  r e p o s i t o r y .  However ,  t h e  d i s s o l u t i o n  i s  

p r o b a b l y  n o t  a d v a n c i n g  e a s t w a r d  a t  a  u n i f o r m  r a t e .  The f r o n t  

i s  e n v i s i o n e d  a s  a  " f e a t h e r  e d g e "  ( 5 - 3 7 . 2 )  a n d  c e r t a i n  t o n g u e s  

o f  t h e  e d g e  may move f a s t e r  t h a n  o t h e r s .  V e r t i c a l  d i s s o l u -  

t i o n  i s  e s t i m a t e d  a t  0 .33  t o  0.5 f e e t  p e r  1,000 y e a r s  w h i c h  

w o u l d  r e q u i r e  3  m i l l i o n  y e a r s  t o  r e m o v e  t h e  1,500 f e e t  o f  

e v a p o r i t e s  a b o v e  t h e  r e p o s i t o r y .  Much o f  t h e  s a l t  i n  t h e  

R u s t l e r  f o r m a t i o n  d i r e c t l y  a b o v e  t h e  r e p o s i t o r y  has  a l r e a d y  

b e e n  r e m o v e d  ( 4 - 4 1 . 3  a n d  F i g u r e  6 .3-7)  b y  d i s s o l u t i o n  a l o n g  

t h i s  f r o n t .  How a c c u r a t e l y  i s  t h e  l o c a t i o n  o f  t h e  d i s s o l u t i o n  

f r o n t  a n d  t h e  r a t e  o f  d i s s o l u t i o n  known? 

Deep f l i s s o l u t i o n .  

The q u e s t i o n  a r i s e s  w h e t h e r  d e e p  d i s s o l u t i o n  i s  a n  o n - g o i n g  

p r o c e s s  i n  o r  n e a r  t h e  h o r i z o n s  p r o p o s e d  f o r  t h e  r e p o s i t o r y  

a n d  may p l a y  a  r o l e  i n  h e l p i n g  t o  b r i n g  r a d i o a c t i v e  w a s t e  t o  

t h e  s u r f a c e .  E E G  i s  p r e s e n t i n g  t h e  f o l l o w i n g  d i s c u s s i o n  i n  

an  a t t e m p t  t o  h e l p  r e s o l v e  t h e  i s s u e .  



The G C R  s t a t e d  t h a t  e x p l o r a t o r y  h o l e s ,  i n c l u d i n g  l R D A  10 
and E R D A  11 ( 6 - 2 . 1 )  as w e l l  as o t h e r  d a t a ,  i n d i c a t e  t h a t  

deep d i s s o l u t i o n  i s  n o t  t a k i n g  p l a c e  n e a r  t h e  s i t e .  Anderson 

( l e t t e r  t o  E E G ,  4 /24 /79 )  has p r o v i d e d  a  p h o t o g r a p h  o f  a  

p o r t i o n  o f  t h e  ERDA 10 c o r e  wh i ch  shows a  p o s s i b l e  d i s s o l u -  

t i o n  b r e c c i a  i n  t h e  l o w e r  a n h y d r i t e  o f  t h e  Sa lado  f o r m a t i o n .  

Anderson ( l e t t e r  t o  EEG, 5 /14 /79 )  a l s o  p r o v i d e d  a  p h o t o g r a p h  

o f  c o r e  f r o m  WIPP 11 a t  a  d e p t h  o f  3100 f e e t  showing c l e a r  
r e p l a c e m e n t  h a l i t e  i n d i c a t i v e  o f  s o l u t i o n  a c t i v i t y .  The p h o t o -  
g raphs  a r e  n o t  i n c l u d e d  i n  t h i s  r e v i e w  s i n c e  t h e y  do n o t  

r e p r o d u c e  c l e a r l y .  EEG i s  s e n d i n g  them t o  t h e  D O E  f o r  t h e i r  

i n t e r p r e t a t i o n .  Why i s  ERDA 10  c o n s i d e r e d  t o  be " . . . t he  

n e a r e s t  p r o b a b l e  l o c a t i o n  o f  r e g i o n a l  deep d i s s o l u t i o n .  .." 
(6-42 .1 )?  

A c c o r d i n g  t o  Anderson (1978)  deep d i s s o l u t i o n  w i t h i n  o r  

b e l o w  t h e  s a l t  has o c c u r r e d  e x t e n s i v e l y  i n  t h e  De laware  

B a s i n .  The GCR q u o t e d  Ande rson ' s  (1978)  e s t i m a t e  t h a t  50  

p e r c e n t  o f  t h e  o r i g i n a l  s a l t  o f  t h e  De laware  B a s i n  e v a p o r -  

i t e s  has  been removed (6-37.14)  and t h a t  t h e  s a l t  f r o m  t h a t  

u n i t  w i l l  be gone f r o m  t h e  b a s i n  i n  a b o u t  a n o t h e r  m i l l i o n  

y e a r s  (6 -45 .3 )  b u t  does n o t  i n c l u d e  h i s  e s t i m a t e  t h a t  73 

p e r c e n t  o f  t h e  l o w e r  Sa lado  s a l t  has been removed. Ander-  

s o n ' s  d a t a  i n d i c a t e  t h a t  t h e  l o w e r  Sa lado  s a l t  beds, i n  

w h i c h  t h e  d i s p o s a l  h o r i z o n s  a r e  l o c a t e d ,  have been t h e  most  

a c t i v e  zone  o f  d i s s o l u t i o n  i n  t h e  b a s i n .  

The GCR (6-45.2)  appears  t o  q u e s t i o n  Ande rson ' s  (1978 )  con-  

c l u s i o n  t h a t  d i s s o l u t i o n  i s  m a i n l y  a  Cenozo ic  p r o c e s s  and 

t h a t  i t  c o u l d  remove t h e  e n t i r e  l o w e r  S a l a d o  s a l t  i n  a n o t h e r  

m i l l i o n  y e a r s ,  h y p o t h e s i z i n g  t h a t  deep d i s s o l u t i o n  may have 

been i m p o r t a n t  i n  t h e  J u r a s s i c  p e r i o d .  Anderson (1978)  con -  

c l u d e d  t h a t  "The a d v a n c i n g  e f f e c t s  o f  l a t e r a l  d i s s o l u t i o n  can 

be e x p e c t e d  t o  r e a c h  t h e  d i s p o s a l  s i t e  b e f o r e  remova l  o f  t h e  

o v e r l y i n g  s a l t  beds." Are  t h e r e  
t h i s  d i f f e r e n c e  between Anderson 

any r e c e n t  d a t a  t o  r e s o l v e  
*" 

- 
and t h e  GCR? 



I n e  6 L K  Scared t n a t  "The p roposea  s i t e  i s  i n  an a r e a  o f  t h e  
Delaware B a s i n  t h a t  i s  f r e e  o f  r e g i o n a l  deep d i s s o l u t i o n ,  b u t  
l o c a l i z e d  f e a t u r e s  a r e  p r e s e n t  i n  t h e  v i c i n i t y "  ( 6 - 4 1 . 3 ) .  

What a r e  t h e s e  l o c a l i z e d  f e a t u r e s ?  

The f o l l o w i n g  g e o l o g i c a l  phenomena may be r e l a t e d  t o  deep 

d i s s o l u t i o n .  

F e a t u r e  5 m i .  S E  o f  s i t e .  The G C R  d i s c u s s e d  a  map o f  Anderson 

on deep -sea ted  d i s s o l u t i o n  f e a t u r e s  i n  t h e  n o r t h e r n  Delaware 

B a s i n  and s t a t e d  "The n e a r e s t  o f  t h e s e  deep m i d - b a s i n  f e a t u r e s  

t o  t h e  p roposed W I P P .  s i t e  ... o c c u r s  about  5 m i l e s  s o u t h e a s t  

o f  t h e  s i t e .  . . "  (4 -64 .2 ) .  The s o n i c  l o g  o f  t h e  P e r r y  Fede ra l  

#1-31 w e l l  i n  t h a t  a r e a  (Sec.  31, T22S. R32E, Fed-1, F i g u r e  

4.1-2)  i n d i c a t e d  t h a t  200 f e e t  o f  I n f racowden  s a l t  was m i s s i n g  

( R .  Anderson,  p e r s o n a l  c o m m u n i c a t i o n  t o  Lynn G e l h a r ,  4 / 2 4 / 7 9 ) .  

F u r t h e r m o r e ,  a  m a j o r  s t r u c t u r a l  d e p r e s s i o n  appeared i n  t h e  

124 m a r k e r  -bed i n  t h a t  same l o c a t i o n  ( s e e  F i g u r e  4.4-7) .  A 

s i m i l a r  d e p r e s s i o n  i n  t h e  124 m a r k e r  bed was found  i n  t h e  

n o r t h e r n  p a r t  o f  t h e  WIPP s i t e  ( s e e  F i g u r e  4.4-7, Sec. 9, 

T22S, R31E). The GCR s u g g e s t s  t h a t  t h i s  f e a t u r e  " . . . i s  n o t  

s i g n i f i c a n t  t o  t h e  W I P P  s i t e "  (4 -70 .1 ) ,  c i t i n g  i s o p a c h  maps 

o f  Anderson ( 1 9 7 8 ) .  and s e i s m i c  r e f l e c t i o n  d a t a .  However. 

none o f  t h i s  i n f o r m a t i o n  r e s o l v e s  t h e  q u e s t i o n  o f  whe the r  

t h i s  d e p r e s s i o n  i s  a  d e e p - d i s s o l u t i o n  f e a t u r e .  The i s o p a c h  

maps ( F i g s .  4.3-4 t h r o u g h  4.3-7) do n o t  cove r  t h e  l o w e r  p o r t i o n  

o f  t h e  Sa lado  o r  t h e  C a s t i l e  where t h e  deep d i s s o l u t i o n  wou ld  

be e x p e c t e d .  

Ande rson ' s  r e g i o n a l  i s o p a c h  maps o b v i o u s l y  a r e  n o t  g o i n g  t o  

r e s o l v e  t h i s  f e a t u r e  because t h e y  a r e  based on deep w e l l  d a t a  

wh i ch  a r e  s p a r s e  i n  t h e  s i t e  a r e a .  Se i sm ic  r e f l e c t i o n  d a t a  

f o r  t h e  n e x t  h o r i z o n  b e l o w  t h e  124  m a r k e r  bed ( t o p  o f  t h e  

C a s t i l e ,  F i g .  4.4-6) a r e  i n c l u s i v e  i n  t h a t  a rea  w h i c h  i s  

i d e n t i f i e d  a s  " h i g h l y  d i s t u r b e d  a r e a " .  

T h i n n i n g  o f  s a l t .  A n d e r s o n ' s  (1978 )  F i g u r e  16 a l s o  showed 

a  p o s s i b l e  d i s s o l u t i o n  f e a t u r e  a t  t h e  sou thwes t  edge o f  t h e  

s i t e .  The I n f r a c o w d e n  s a l t  ( t h e  h i g h  l e v e l  was te  h o r i z o n )  ,: i y  ~. 
'. !" ;; ,: 
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t h i n s  r a p i d l y  t 

a b o u t  t h r e e  m i l  

(Ande rson  1978, 

and A n d e r s o n ' s  

G r i s a o l d  ( 1 9 7 7 ,  

be l e f t  b e h i n d  

oward t h e  sou thwes t  and d i s a p p e a r s  c o m p l e t e l y  
es f r om ERDA No. 9 i n  t h e  a rea  o f  t h i s  f e a t u r e  

F i g u r e  7 ) .  The G C R  ( 4 -35 .1 )  p r e s e n t s  J o n e s '  

d i f f e r e n t  i n t e r p r e t a t i o n s  o f  t h i s  t h i n n i n g .  

p .  4 2 )  has sugges ted  t h a t  b r i n e  p o c k e t s  may 

a  d i s s o l u t i o n  ( s u b e r o s i o n )  f r o n t .  M i g h t  some 

o f  t h i s  t h i n n i n g  o f  I n f racowden  s a l t  be a s s o c i a t e d  w i t h  d i s s o -  

l u t i o n  and b r i n e  f l o w s  i n  t h e  a r e a  o f  t h e  B e l c o  Hudson F e d e r a l  

w e l l ?  

The G C R  ( 4 - 3 5 . 1 )  i n d i c a t e s  t h a t  t h e  l o w e r  member o f  t h e  \ 
S a l a d o  i s  1,195 f e e t  t h i c k  a t  EROA No. 9  and " . . . t h i n s  t o  ,, 

t e  / 
430 f e e t  n e a r  t h e  n o r t h e a s t  c o r n e r  o f  t h e  a rea ,  ..., due t o  -.. 1 

beds m i s s i n g  a t  c o r r o s i o n  s u r f a c e s . . . " .  Where was t h e  430 

f o o t  t h i c k n e s s  measured? " C o r r o s i o n "  s u r f a c e s  i n  EROA No. 6 

c o r e  samples  a r e  a s s o c i a t e d  w i t h  d i s s o l u t i o n  (Ande rson  and 

Powers 1 9 7 8 ) .  I s  t h i s  t h i n n i n g  p r i m a r i l y  due t o  f a u l t i n g  o r  

i s  d i s s o l u t i o n  a l s o  a  f a c t o r ?  

O r i g i n  o f  San Simon S i n k .  I n  d i s c u s s i n g  t h e  o r i g i n  o f  San 

Simon S i n k ,  t h e  G C R  i n d i c a t e s  t h a t  " s h a l l o w  d i s s o l u t i o n  i s  

a  f a c t o r  i n  t h e  deve lopmen t  o f  t h i s  s i n k "  (6 -40.3) .  I n  v i e w  

o f  t h e  d e p t h  o f  c o l l a p s e ,  t h e  s c a l e  o f  t h e  f e a t u r e ,  and i t s  

l o c a t i o n  a l o n g  t h e  r e e f  m a r g i n ,  why i s  deepe r  d i s s o l u t i o n  n o t  

c o n s i d e r e d  an e q u a l l y  good p o s s i b i l i t y ?  

B r e c c i a  p i p e s .  B r e c c i a  p i p e s  o r  "domal k a r s t  f e a t u r e s "  ( V i n e ,  

1960 )  a r e  t h o u g h t  t o  be a  r e s u l t  o f  l o c a l i z e d  remova l  o f  s a l t  

and a r e  d i s c u s s e d  on pages 2-17.2, 3-18,  4-7.1,  4-41.2 and 

10-12 .1 .  The second p a r a g r a p h  o f  t h e  s e c t i o n  on page 3-17 

d i s c u s s e d  Anderson's h y p o t h e s i s  t h a t  b r e c c i a  p i p e s  a r e  

c a u s e d  by  l o c a l i z e d  deep d i s s o l u t i o n  and b r i n e  d e n s i t y  f l o w  

t h r o u g h  f r a c t u r e s  c o n n e c t e d  t o  an u n d e r l y i n g  a q u i f e r .  Ander -  

son  ( 1 9 7 8 )  s u g g e s t e d  t h a t  b r e c c i a  p i p e s  a r e  f o r m e d  by d i s s o l u -  

t i o n  f r o m  b e l o w  f o l l o w e d  by  c o l l a p s e  o f  t h e  o v e r l y i n g  u n i t s .  

B r e c c i a  p i p e s  w o u l d  t h e n  m i g r a t e  upward and m i g h t  e v e n t u a l l y  

p e n e t r a t e  t h e  s u r f a c e .  The deep d i s s o l u t i o n  t h e o r y  o f  b r e c c i a  

p i p e  f o r m a t i o n  i s  c o n s i s t e n t  w i t h  c o n c l u s i o n s  r e a c h e d  i n  - 
i n v e s t i g a t i n g  t h e  M i c h i g a n  B a s i n  [Landes,  E h l e r s ,  S t a n l e y  19541 

and c o l l a p s e  s t r u c t u r e s  o f  t h e  P r a i r i e  F o r m a t i o n  Saskatchewan 



L D e M i l l e  -- e t  a l ,  1 9 6 4 1 .  Anderson  s u g g e s t e d  t h a t  t h e s e  p r o c e s s e s  

a r e  o n g o i n g  and  t h a t  b r e c c i a  p i p e s  a r e  p r e s e n t l y  b e i n g  f o r m e d  

o r  c o u l d  be  a c t i v a t e d  i n  t h e  b a s i n .  If A n d e r s o n ' s  i d e a s  a r e  

c o r r e c t ,  a n d  i n  v i e w  o f  t h e  p r e s e n c e  o f  d i s s o l u t i o n  f e a t u r e s  

n e a r  t h e  s i t e ,  i t  i s  n o t  i n c o n c e i v a b l e  t h a t  b r e c c i a  p i p e s  may 

e x i s t  o r  may d e v e l o p  b e n e a t h  t h e  p r o p o s e d  r e p o s i t o r y .  

. : The G C R  i n d i c a t e d  t h a t  r e c e n t  d r i l l i n g  (WIPP 1 3 )  o f  a  s u s p e c t e d  
d 

~, ,! ,. .. 
' ;.y/ b r e c c i a  p i p e  has  shown t h a t  t h e  r e s i s t i v i t y  a n a 8 n o l y  i s  n o t  

,,> > 
...- c a u s e d  b y  d i s s o l u t i o n i n g  ( 4 - 7 ) .  What d a t a  f o r m e d  t h e  b a s i s  f o r  

t h i s  i n t e r p r e t a t i o n ?  A l s o ,  w h a t  a d d i t i o n a l  s t u d i e s  a r e  p l a n n e d  

t o  r e s o l v e  t h e  o r i g i n ,  o c c u r r e n c e  and  s i g n i f i c a n c e  o f  b r e c c i a  

p i p e s ?  A n d e r s o n ' s  ( 1 9 7 8 )  c o n c e p t ,  as w e l l  as  o t h e r s ,  o f  t h e  

o r i g i n  o f  d i s s o l u t i o n  f e a t u r e s  i n  t h e  s a l t  beds  i n  t h e  D e l a w a r e  

B a s i n  s h o u l d  be  t r e a t e d  i n  d e t a i l .  

The n a t u r e  a n d  o c c u r r e n c e  o f  deep d i s s o l u t i o n  h a s  n o t  been  

r e s o l v e d  b y  t h e  i n f o r m a t i o n  i n  t h e  G C R .  A n d e r s o n  ( 1 9 7 8 )  has  

p r e s e n t e d  e v i d e n c e  i n d i c a t i n g  t h a t  deep d i s s o l u t i o n  c a n  p l a y  

a  s i g n i f i c a n t  r o l e  i n  t h e  r e m o v a l  o f  s a l t  a n d  c o n c l u d e d  " E x t e n -  

s i v e  r e g i o n a l  a n d  l o c a l i z e d  d i s s o l u t i o n  i n  t h e  D e l a w a r e  B a s i n  

a n d  t h e  random d i s t r i b u t i o n  a n d  o n - g o i n g  n a t u r e  o f  l o c a l i z e d  

d i s s o l u t i o n  s u g g e s t s  t h a t  t h i s  p a r t i c u l a r  b a s i n  may h a v e  a l r e a d y  

p r o g r e s s e d  t o  a  s t a g e  o f  d i s s o l u t i o n  where  g e o l o g i c a l  e s t i m a t e s  

o f  s i t e  i n t e g r i t y  may n o t  be  o b t a i n e d  w i t h  t h e  r e q u i r e d  d e g r e e  

o f  c e r t a i n t y "  ( p a g e  I V ) .  How w i l l  t h e  mechan ism a n d  r a t e  o f  

deep  d i s s o l u t i o n  be  d e t e r m i n e d ?  

F u t u r e  c o u r s e  o f  t h e  Pecos R i v e r .  A n o t h e r  a s p e c t  o f  s a l t  d i s s o -  

l u t i o n  i s  i t s  p o s s i b l e  e f f e c t  on  t h e  f u t u r e  c o u r s e  o f  t h e  Pecos  

R i v e r .  The t h i c k n e s s  o f  t h e  s a l t  s e c t i o n  d e c r e a s e s  o n  t h e  o r d e r  

o f  1 0 0 0  f e e t  f r o m  t h e  W I P P  s i t e  t o  a  p o i n t  a t  t h e  Pecos R i v e r  

d i r e c t l y  w e s t  o f  t h e  s i t e  a n d  t h e  c o r r e s p o n d i n g  d i f f e r e n c e  i n  

s u r f a c e  e l e v a t i o n  i s  a r o u n d  4 0 0  f e e t .  I f  d i s s o l u t i o n  c a u s e s  

s u b s i d e n c e  e a s t  o f  t h e  Pecos  R i v e r ,  i t  c o u l d  c a u s e  t h e  r i v e r  t o  

m i g r a t e  e a s t w a r d  t o w a r d  t h e  s i t e .  I f  t h e  c o u r s e  o f  t h e  Pecos 

R i v e r  i s  s o  a l t e r e d ,  t h i s  c o u l d  l e a d  t o  a c c e l e r a t e d  d i s s o l u t i o n  

n e a r  t h e  s i t e .  



The G C R  does n o t e  b r i e f l y  t h a t  t h e  c o u r s e  o f  t h e  Pecos  

R i v e r  may be a f f e c t e d  b y  s o l u t i o n  f e a t u r e s  ( 3 - l o ) ,  b u t  

does  n o t  c o n s i d e r  p o s s i b l e  e a s t w a r d  m i g r a t i o n  o f  t h e  r i v e r  

o r  i t s  r o l e  i n  o n g o i n g  a n d  f u t u r e  d i s s o l u t i o n .  What i s  

b e i n g  done t o  e v a l u a t e  t h i s  p o s s i b i l i t y ?  

4 .  S i t e  S t r u c t u r e  and G e o p h y s i c a l  E x p l o r a t i o n  

I n f o r m a t i o n  on  s t r u c t u r a l  f e a t u r e s  w i t h i n  t h e  e v a p o r i t e s  i n  

and  a r o u n d  t h e  W I P P  s i t e  i s  n e e d e d  t o  e v a l u a t e  p o t e n t i a l  

h a z a r d s  s u c h  a s  b r i n e  r e s e r v o i r s  o r  b r e c c i a  p i p e s  w h i c h  may 

be  a s s o c i a t e d  w i t h  d e f o r m a t i o n  o r  d i s s o l u t i o n  i n  t h e  e v a p o r -  

i t e s .  P o t a s h  e x p l o r a t i o n  h o l e s  p r o v i d e  some d e t a i l  o n  s h a l l o w  

f e a t u r e s  b u t  t h e  o n l y  d i r e c t  i n f o r m a t i o n  o n  t h e  d i s p o s a l  

l e v e l s  i n  t h e  l o w e r  S a l a d o  i s  f r o m  a  s i n g l e  w e l l ,  ERDA No. 9 .  

A l l  i n f o r m a t i o n  i n  t h e  G C R  on  t h e  u n d e r l y i n g  C a s t i l e  f o r m a -  

t i o n  i n  t h e  s i t e  a r e a  a p p e a r s  t o  be b a s e d  o n  s e i s m i c  r e f l e c -  

t i o n  s u r v e y s .  

The  GCR i d e n t i f i e d  s e v e r a l  a n o m a l o u s  f e a t u r e s  w h i c h  may be  

c o n c e r n  i n c l u d i n g :  

A  r e s i s t i v i t y  a n o m a l y  i n  t h e  n o r t h e r n  p o r t i o n  o f  Zone I 1  

b e a r i n g  some r e s e m b l a n c e  t o  t h e  p a t t e r n s  a s s o c i a t e d  w i t h  

b r e c c i a  p i p e s  ( 4 - 7 . 1 ) .  The GCR s a i d  i t  i s  a  s h a l l o w  

s u r f i c i a l  f e a t u r e  w i t h  n o  d i s t u r b a n c e  o f  u n d e r l y i n g  b e d s ,  

b a s e d  on d r i l l i n g  W I P P  1 3 .  

A 7 0 - f o o t  d e p r e s s i o n  a t  t h e  t o p  o f  t h e  S a l a d o  f o r m a t i o n ,  

t w o  m i l e s  NE o f  t h e  s i t e  ( 4 - 7 . 1 ) .  

A d e p r e s s i o n  i n  t h e  1 2 4 - m a r k e r  b e d  i n  t h e  S a l a d o  f o r m a -  

t i o n  on  t h e  n o r t h e r n  edge  o f  t h e  s i t e ,  o n e  m i l e  w e s t  o f  

f e a t u r e  b )  ( F i g u r e  4 . 4 - 7 ) .  A c c o r d i n g  t o  A n d e r s o n  ( 1 9 7 8 ,  



p .  7 8 ) ,  t h i s  f e a t u r e  c o u l d  be a s s o c i a t e d  w i t h  f a u l t i n g  

i n  t h e  B e l l  Canyon f o r m a t i o n .  I f  so ,  t h i s  w o u l d  s u g g e s t  

t h a t  t h e  d e p r e s s i o n  was f o r m e d  by  deep d i s s o l u t i o n ,  

p o s s i b l y  c a u s e d  b y  movement o f  w a t e r  u p w a r d  f r o m  t h e  

B e l l  Canyon f o r m a t i o n .  

A m i s s i n g  s e c t i o n  o f  I n f r a c o w d e n  s a l t  ' ( b a s e  o f  t h e  S a l a d o  

f o r m a t i o n )  5 m i l e s  s o u t h e a s t  o f  t h e  s i t e  w h i c h  a l s o  shows 

up h i g h e r  i n  t h e  S a l a d o  f o r m a t i o n  as a  d e p r e s s i o n  i n  t h e  

1 2 4 - m a r k e r  bed.  

A s a l t  a n t i c l i n e  l o c a t e d  o n  t h e  n o r t h e r n  b o u n d a r y  o f  t h e  

s i t e  o r i g i n a t i n g  i n  t h e  C a s t i l e  f o r m a t i o n .  WIPP 1 1  was 

d r i l l e d  t h r o u g h  t h i s  s t r u c t u r e  t o  t h e  l o w e r  a n h y d r i t e  o f  

t h e  C a s t i i e  and  d i d  n o t  e n c o u n t e r  b r i n e  ( 4 - 6 8 . 3 ,  4 - 6 9 ) .  

S e i s m i c  r e f l e c t i o n  d a t a  s u g g e s t e d  t h e  p r e s e n c e  o f  f a u l t s  

a t  t h e  t o p  o f  t h e  S a l a d o  f o r m a t i o n  n o r t h  o f  ERDA No. 9  

b u t  d a t a  f r o m  WIPP 18,  1 9 ,  21 and  22 showed n o  a p p a r e n t  

f a u l t i n g  ( 4 - 7 2 ) .  

S e v e r a l  w e l l s  w e r e  d r i l l e d  t o  e v a l u a t e  some o f  t h e s e  f e a t u r e s  

(WIPP 1 1 ,  13,  1 8 ,  1 9 ,  21, 2 2 )  and  i n  e a c h  c a s e  t h e  i n t e r p r e -  

t a t i o n  was t h a t  t h e  a n o m a l y  was n o t  s i g n i f i c a n t .  No i n f o r m a -  

t i o n  i s  g i v e n  i n  t h e  GCR on t h e  t y p e  o f  d a t a  t h a t  was c o l l e c -  

t e d  f r o m  t h e  w e l l s  o r  t h e  d e p t h  o f  t h e  w e l l s .  What d a t a  a r e  

a v a i l a b l e  f o r  t h e s e  w e l l s ?  

The  c o n f i g u r a t i o n  o f  t h e  t o p  o f  t h e  C a s t i l e  ( F i g u r e  4 . 4 - 6 )  

i s  i m p o r t a n t  b e c a u s e  t h a t  h o r i z o n  may r e f l e c t  d e f o r m a t i o n  

r e l a t e d  t o  b r i n e  r e s e r v o i r s  o r  deep d i s s o l u t i o n .  F i g u r e  

4 . 4 - 6  i n d i c a t e d  s e v e r a l  f a u l t s  w i t h  v e r t i c a l  d i s p l a c e m e n t  u p  

t o  300 f e e t ,  a  p o s s i b l e  a n t i c l i n e  n o r t h e a s t  o f  t h e  s i t e ,  a n d  

a  " h i g h l y  d i s t u r b e d  a r e a "  e x t e n d i n g  t o  t h e  n o r t h e a s t .  The 

s i g n i f i c a n c e  o f  t h e s e  s t r u c t u r e s  i s  r e c o g n i z e d  i n  t h e  GCR 

( 4 - 7 3 . 1 ) .  "Among a s p e c t s  n e e d i n g  f u r t h e r  i n v e s t i g a t i o n ,  





p e r h a p s  t h e  m o s t  s i g n i f i c a n t  i s  a  d e t e r m i n a t i o n  o f  t h e  

e x t e n t  t o  w h i c h  t h e  u p p e r  l e v e l s  o f  t h e  C a s t i l e  c l o s e s t  

t o  t h e  r e p o s i t o r y  l e v e l s  h a v e  been d e f o r m e d  b y  any  s a l t  

d e f o r m a t i o n  t h a t  may h a v e  t a k e n  p l a c e  i n  t h e  l o w e r  h a l i t e  

u n i t s  o f  t h e  C a s t i l e . "  Because  o f  t h e s e  u n c e r t a i n t i e s ,  

t h e  f o l l o w i n g  s t a t e m e n t s  i n  p a r a g r a p h  ( 4 - 7 3 . 1 ) ,  ( 1 )  " T h e r e  

i s  n o  s u g g e s t i o n  h e r e  o f  d e f o r m a t i o n  o f  t h e  t y p e  a s s o c i a t e d  

w i t h  b r i n e  r e s e r v o i r s . . . "  and  ( 2 )  " T h i s  k n o w l e d g e  w i l l  p e r -  

m i t  a  more  d e t a i l e d  a s s e s s m e n t  r e l a t i v e  t o  t h e  l o c a t i o n ,  

d e s i g n  a n d  c o n s t r u c t i o n  o f  t h e  s t o r a g e  f a c i l i t y  b u t  i s  n o t  

b e l i e v e d  n e c e s s a r y  f o r  a  g e n e r a l  q u a l i f i c a t i o n  o f  t h e  s i t e . "  

do  n o t  a p p e a r  w a r r a n t e d  on t h e  b a s i s  o f  i n f o r m a t i o n  i n  t h e  

G C R  o r  i t s  r e f e r e n c e s .  I n  v iew o f  t h e  c o m p l e x  s t r u c t u r a l  

f e a t u r e  i n d i c a t e d  b y  F i g u r e  4 . 4 - 6 ,  w h a t  d e t a i l e d  j u s t i f i -  

c a t i o n  i s  a v a i l a b l e ?  

B e c a u s e  o f  t h e  p o s s i b i l i t y  o f  l o c a l i z e d  d e e p - d i s s o l u t i o n  

f e a t u r e s  ( b r e c c i a  p i p e s )  i n  t h e  s i t e  a r e a ,  t h e r e  i s  a  n e e d  

t o  d e f i n e  t h e  a b i l i t y  o f  t h e  s e i s m i c  r e f l e c t i o n  m e t h o d  t o  

d e t e c t  s u c h  f e a t u r e s .  What i n f o r m a t i o n  i s  a v a i l a b l e  o n  t h e  

a b i l i t y  o f  t h e  s e i s m i c  r e f l e c t i o n  m e t h o d  o r  o t h e r  g e o p h y s i c a l  

t e c h n i q u e s  t o  d e t e c t  b r e c c i a  p i p e s  o r  b r i n e  r e s e r v o i r s ?  

5 .  H y d r o l o g y  

A q u i f e r s  e x i s t  a b o v e ,  b e l o w  a n d  a d j a c e n t  t o  t h e  e v a p o r i t e  

b e d s  w h i c h  a r e  p r o p o s e d  f o r  t h e  r e p o s i t o r y .  T h e r e f o r e ,  s u b -  

s u r f a c e  h y d r o l o g y  a t  t h e  s i t e  a n d  i n  t h e  r e g i o n  i s  a  m a j o r  

c o n c e r n  b e c a u s e  g r o u n d  w a t e r  f l o w  c o n t r o l s  t h e  p r o c e s s  o f  

s a l t  d i s s o l u t i o n  a n d  i s  a  p r i m a r y  t r a n s p o r t  mechan ism f o r  
t h e  r e l e a s e  o f  r a d i o a c t i v e  m a t e r i a l  f r o m  t h e  r e p o s i t o r y .  

The  u n d e r l y i n g  a q u i f e r  ( D e l a w a r e  M o u n t a i n  G r o u p )  i s  d i s c u s s e d  

on ( 6 - 1 4 ) ;  t h e  p o t e n t i o m e t r i c  map f o r  t h i s  a q u i f e r  ( F i g .  6 . 3 - 1 )  

i s  b a s e d  o n  H i s s  ( 1 9 7 5 ) .  As shown i n  F i g u r e  3, t h e r e  i s  a  

l a r g e  a r e a  a r o u n d  t h e  s i t e  i n  w h i c h  n o  w e l l  d a t a  w e r e  a v a i l -  

a b l e .  A r e  t h e r e  a d d i t i o n a l  d a t a  w h i c h  c o u l d  be  i n c l u d e d  i n  



t h i s  map? What about  A E C  8 ?  A l so ,  wou ld  i t  be more u s e f u l  - 
t o  map t h e  p o t e n t i o m e t r i c  s u r f a c e  o f  De laware  M o u n t a i n  Group 

a q u i f e r s  u s i n g  a  d e n s i t y  nea r  t h a t  o f  t h e  a q u i f e r  w a t e r s ?  

The G C R  ( 6 - 1 6 . 1 )  i n d i c a t e s  t h a t  r e c h a r g e  t o  t h e  Delaware 

M o u n t a i n  Group o c c u r s  v i a  p r e c i p i t a t i o n  on t h e  o u t c r o p s  and 

downward l e a k a g e  t h r o u g h  t h e  younger  r o c k s  where t h e  e v a p o r i t e s  

have been removed. I f  t h e r e  i s  t o  be any assessment o f  t h e  

e f f e c t s  o f  c l i m a t e  change on t h i s  a q u i f e r ,  i t  i s  necessa ry  

t o  know more s p e c i f i c a l l y  t h e  l o c a t i o n s  and c o n d i t i o n s  i n  

t h e  r e c h a r g e  a r e a ( s )  o f  t h e  Delaware M o u n t a i n  Group a q u i f e r .  

Data on t h e  o v e r l y i n g  a q u i f e r s  a r e  more e x t e n s i v e  b u t  t h e  

r e g i o n a l  p o t e n t i o m e t r i c  map f o r  t h e  R u s t l e r  a q u i f e r s  ( F i g u r e  

6 . 3 - 2 )  c o n t p i n s  no d a t a  f r o m  e a s t  o f  t h e  s i t e .  The degree  

o f  c o n n e c t i o n  between t h e  b r i n e  a q u i f e r  and t h e  R u s t l e r  

a q u i f e r s  e a s t  o f  t h e  s i t e  s h o u l d  be c l a r i f i e d .  Do t h e  two  

a q u i f e r s  have t h e  same p o t e n t i o m e t r i c  s u r f a c e  ( F i g u r e  6 . 3 - 2 ) ?  

The GCR c o n t a i n s  no s p e c i f i c  i n f o r m a t i o n  on t h e  n a t u r e  o f  

r e c h a r g e  t o  t h e  R u s t l e r  a q u i f e r ;  on ( 6 - 9 . 4 )  i t  s t a t e s  " . . . i s  

presumed t o  be f r o m  p r e c i p i t a t i o n  i n  o u t c r o p  a r e a s  o r  f r o m  

o v e r l y i n g  f o r m a t i o n s . "  How much r e c h a r g e  o c c u r s  a n d w h a t  

f r a c t i o n  o f  t h i s  e n t e r s  t h e  z q u i f e r  f r o m  t h e  o u t c r o p  a reas ,  

and what  f r a c t i o n  f r o m  t h e  o v e r l y i n g  f o r m a t i o n s ?  How w i l l  

t h e  r e c h a r g e  and f l o w  i n  t h e  R u s t l e r  a q u i f e r  be a f f e c t e d  by 

c l i m a t i c  change? The summary o f  t h e  M e r c e r  and O r r  (1978) 

r e p o r t  i n  t h e  GCR (6 -30 .2 )  n o t e d  t h a t  head d i s t r i b u t i o n s  i n  

s o u t h -  

i s t e n t  

w h i c h  

d i f f e r -  

t h e  C u l e b r a  D o l o m i t e  i n d i c a t e  f l u i d  

e a s t  a c r o s s  t h e  s i t e .  T h i s  o b s e r v a t  

w i t h  t h e  r e g i o n a l  p o t e n t i o m e t r i c  map 

i n d i c a t e d  f l o w  t o w a r d  t h e  sou thwes t .  

ences r e c o n c i l e d ?  

movement t o  t h e  

i o n  i s  n o t  cons 

( F i g u r e  6.3-2)  

How a r e  t h e s e  



The summary s t a t e d  " . . .measurements  o f  t h e  e f f e c t i v e  

p o r o s i t y  . . .  a r e  v e r y  d i f f i c u l t  t o  o b t a i n " .  Have r a n g e s  been 

e s t a b l i s h e d  o f  t h e  e f f e c t i v e  p o r o s i t y  i n  t h e  s i t e  a r e a ?  

T h i s  p a r a m e t e r  i s  i m p o r t a n t  i n  t h e  h y d r o l o g i c  t r a n s p o r t  

m o d e l i n g  o f  t h e  l o n g - t e r m  r e l e a s e  o f  r a d i o a c t i v e  m a t e r i a l  

f rom t h e  r e p o s i t o r y .  A q u i f e r s  a d j a c e n t  t o  t h e  e v a p o r i t e  

beds a r e  a l s o  o f  i m p o r t a n c e  e s p e c i a l l y  i n  r e l a t i o n  t o  p o s s i b l e  

d e e p - d i s s o l u t i o n  i n  t h e  e v a p o r i t e s .  The d i s c u s s i o n  o f  t h e  

C a p i t a n  a q u i f e r  ( 6 - 1 7 )  does n o t  c o n s i d e r  t h e  p o s s i b i l i t y  o f  

some l a t e r a l  c o n n e c t i o n  between t h e  r e e f  a q u i f e r  and t h e  

s a l t  beds w i t h  t h e  r e s u l t i n g  deve lopment  o f  d e e p - d i s s o l u t i o n  

wedges and r e e f  - m a r g i n  d i s s o l u t i o n  f e a t u r e s  (Ande rson ,  1978). 

The s t a t e m e n t  on ( 6 - 1 0 )  r e f e r r i n g  t o  t h e  C a s t i l e  f o r m a t i o n  

". . .as an a q u i c l u d e  s e p a r a t i n g  t h e  Sa lado  f r o m  t h e  u n d e r l y i n g  

sands tones  o f  t h e  D e l a w a r e  M o u n t a i n  Group" does n o t  c o n s i d e r  

t h e  p o s s i b i l i t y - o f  f r a c t u r e  p e r m e a b i l i t y  w h i c h  may be a s s o c i -  

a t e d  w i t h  d e f o r m a t i o n  i n  t h e  C a s t i l e ,  as s u g g e s t e d  by  Anderson  

( 1 9 7 8 )  i n  r e l a t i o n  t o  deep d i s s o l u t i o n .  

The q u e s t i o n  o f  t h e  e f f e c t  o f  c l i m a t e  change on t h e  h y d r o l o g i c  

r e g i m e  i s  n o t  addressed.  

G e n e r a l l y  t h e  h y d r o l o g i c  d a t a  f o r  t h e  r e g i o n  and t h e  s i t e  i s  

n o t  adequa te  t o  c h a r a c t e r i z e  t h e  l o n g - t e r m  h y d r o l o g i c  t r a n s p o r t  

o f  r a d i o a c t i v e  m a t e r i a l s  o r  t o  d e f i n e  t h e  mechanism and r a t e s  

o f  s a l t  d i s s o l u t i o n .  

6. Geochemica l  A n a l y s e s  

The a n a l y s e s  o f  w a t e r s  f rom ERDA No. 6 ( S e c t i o n s  7.7 and  7 .9 )  

a r e  i n t e n d e d  t o  r e s o l v e  q u e s t i o n s  a b o u t  t h e  n a t u r e  and o r i g i n  

o f  t h i s  b r i n e  r e s e r v o i r ;  t h e  a p p r o p r i a t e  q u e s t i o n s  a r e  s t a t e d  

on ( 7 - 9 0 ) .  On (7 -102 .4 )  t h e  G C R  c o n c l u d e s ,  on t h e  b a s i s  o f  

t h e  u r a n i u m  d i s e q u i l i b r i u m  mode l ,  t h a t  t h e  E R D A  No. 6 r e s e r -  

v o i r  " . . .has no c o n n e c t i o n  w i t h  any o t h e r  known g r o u n d  w a t e r ,  

and has been i n  i t s  p r e s e n t  e n v i r o n m e n t  f o r  a t  l e a s t  880,000 

- y e a r s . "  T h i s  conc1,us ion i s  u n j u s t i f i e d .  A more q u a l i f i e d  
s t a t e m e n t  i s  f o u n d  on (7 -99 .1 )  t h a t  assumes an o r i g i n a l  con -  

n e c t i o n  t o  t h e  C a p i t a n  r e e f  and an o r i g i n a l  a c t i v i t y  r a t i o  

e q u a l  t o  t h a t  o f  t h e  C a p i t a n  r e e f  w a t e r  a t  " C a r l s b a d  7 " ,  ao= 5 - 1 4 .  



One c o u l d  assume a s  an i n i t i a l  v a l u e  t h e  r e s u l t s  f o r  t h e  

Middle ton  ( a o  = 1 . 8 1 )  o r  Hackbe r ry  ( a o  = 1 . 2 2 )  w a t e r s  ( T a b l e  

7 . 2 7 )  which a l s o  come from t h e  C a p i t a n  a q u i f e r  and a r e  geo-  
g r a p h i c a l l y  c l o s e r  t o  E R D A  No. 6 ( s e e  F i g .  7 . 1 8 ) .  From 

F i g u r e  7 .20  t h e s e  v a l u e s  o f  a,  y i e l d  much s m a l l e r  a g e s ;  

abou t  300,000 y e a r s  f o r  M i d d l e t o n e  and a  " n e g a t i v e "  age  f o r  

Hackber ry .  The r e s u l t s  o f  t h e  u r a n i u m - d i s e q u i l i b r i u m  d a t i n g  

a r e  s t o n g l y  d e p e n d e n t  on an assumed a. and do n o t  p r o v i d e  
any d e f i n i t i v e  i n f o r m a t i o n  a b o u t  t h e  age  o r  d e g r e e  of  i s o l a -  

t i o n  o f  t h e  E R O A  No. 6 r e s e r v o i r .  

O n  ( 7 - 9 9 . 1 )  i t  i s  i n d i c a t e d  t h a t  t h e  s o l i d ,  l i q u i d  and 

g a s e o u s  p h a s e s  a r e  n o t  i n  chemica l  e q u i l i b r i u m  i n  t h e  E R D A  

No. 6 b r i n e  r e s e r v o i r .  A  s t a t i c  body of  w a t e r  would be 

e x p e c t e d  t o  come- to  chemica l  e q u i l i b r i u m  w i t h  s u r r o u n d i n g  
r o c k s  w i t h i n  a  r e l a t i v e l y  s h o r t  t i m e  f r ame .  ( O p i n i o n s  

e x p r e s s e d  t o  E E G  r anged  from weeks t o  d e c a d e s ) .  Yet t h i s  
presumably  v e r y  o l d  w a t e r  was n o t  found  t o  be i n  chemica l  

e q u i l i b r i u m  w i t h  t h e  h o s t  r o c k .  One o r  more of  t h e  f o l l o w i n g  - 
i s  i m p l i e d :  

a )  The l a b o r a t o r y  a n a l y s e s  o f  b r i n e ,  g a s  and  s t a b l e  

i s o t o p e s  a r e  i n  e r r o r .  

b )  The E R D A  No. 6 w a t e r  i s  n o t  " o l d " ,  i . e . ,  t h e  i n t e r p r e t a -  

t i o n  o f  t he  u r a n i u m - d i s e q u i l i b r i u m  method i n  t h e  GCR 

( 7 - 9 9 )  i s  i n v a l i d .  

c )  Water w h i c h  has  been i n  c o n t a c t  w i t h  o t h e r  t y p e s  o f  

r o c k s  i s  m i x i n g  w i t h  t h e  b r i n e  r e s e r v o i r  f l u i d s  and 

p r e v e n t i n g  e q u i l i b r i u m .  

d )  B i o g e n i c  r e a c t i o n s  which p r e v e n t  e q u i l  i  br ium a r e  o c c u r r i n g .  

e )  The s u r r o u n d i n g  r o c k s  a r e  n o t  h a l i t e  o r  a n h y d r i t e ,  -_ 
c o n t r a r y  t o  c o r e  d a t a .  



i s o t o p i c  c o m p o s i t i o n  o f  EROA No. 6 As s t a t e d  on ( 7 - 7 8 )  "The  
i b r i n e  i s  c o n s  

b e t w e e n  w a t e r  

C a s t i l e . "  Th  

t h e  ERDA No. 

s t e n t  w i t h  

and  c l a y  m 

s  o b s e r v a t  

b r i n e  may 

an a p p r o a c h  t o  i s o t o p i c  e q u i l i b r i u m  

i n e r a l s ,  n o t  n e c e s s a r i l y  i n  t h e  

i o n  i s  an a d d i t i o n a l  i n d i c a t i o n  t h a t  

n o t  be i n d i g e n o u s  t o  t h e  C a s t i l e ;  

t h i s  p o s s i b i l i t y  i s  f u r t h e r  s u p p o r t e d  by  t h e  f o l l o w i n g :  

a )  Gas a n a l y s e s  f r o m  ERDA No. 6  ( 7 - 7 6 )  p r e d i c t  a  c a l c u l a t e d  P  

o f  8 . 8  x 1 0  -83  u s i n g  C02-CH4 r e d o x  e q u i l i b r i a .  T h i s  O 2  

v a l u e  i s  n o t  c o m p a t i b l e  w i t h  s u l f a t e  e v a p o r i t e  m i n e r a l  

a s s e m b l a g e s .  

b )  R e s u l t s  o f  t h e  s y n t h e s i s  o f  ERDA No. 6 w a t e r  c h e m i s t r y  

( S a m p l e  1 4 ,  T a b l e  7 . 2 0 )  u s i n g  t h e  U.S. G e o l o g i c a l  S u r v e y  

c o m p u t e r  p r o g r a m  WATEQF i n d i c a t e  t h a t  t h e  r a t e r  i s  

u n d e r s a t u r a t e d  w i t h  h a l i t e ,  a n h y d r i t e  and  gypsum, b u t  

i s  s a t u r a t e d  w i t h  c a l c i t e  a n d  d o l o m i t e .  

c )  WATEQF c a l c u l a t e s  a  P o f  1 0 - 2 . 0 9 .  
C02 P ~ 0 2  

c a l c u l a t e d  

f r o m  t h e  b a s i s  o f  c a l c i t e  s a t u r a t i o n  i s  1 0  - 1 . 9 8  

i n d i c a t i n g  t h a t  ERDA No. 6 w a t e r  i s  i n  e q u i l i b r i u m  w i t h  

c a l c i t e .  

T h e s e  p o i n t s  s u g g e s t  t h e  p o s s i b i l i t y  t h a t  ERDA No. 6 w a t e r  

has  r e c e n t l y  been  i n  c o n t a c t  w i t h  d o l o m i t e  a n d  c a l c i t e ,  e .g .  

t h e  C a p i t a n  l i m e s t o n e  a n d  a s s o c i a t e d  d o l o m i t e s  ( F i g u r e  3 . 3 - 2 )  

o r  t h e  Bel l  Canyon f o r m a t i o n  w h i c h  " c o n t a i n s  c o n s i d e r a b l e  

l i m e s t o n e  i n t e r b e d s  a n d  l i m e  r i c h  i n t e r v a l s "  and  whose t o p  

u n i t  c o n s i s t s  o f  l i m e s t o n e  ( F i g u r e  4 . 3 - 2 ) .  Two p o s s i b l e  r o u t e s  

f o r  w a t e r  movement  f r o m  t h e  C a p i t a n  r e e f  w e r e  s u g g e s t e d  b y  

A n d e r s o n  ( 1 9 7 8 ,  pp .  6 9 ,  72;: al'owg t h e  c o n t a c t  b e t w e e n  t h e  

C a s t i l e  and  S a l a d o  f o r m a t i o n ,  o r  m o v i n g  u p w a r d  f r o m  t h e  B e l l  

Canyon f o r m a t i o n  t h r o u g h  f r a c t u r e s  i n  t h e  C a s t i l e  f o r m a t i o n .  



The s t a b l e  i s o t o p e  d a t a  f o r  E R D A  No. 6 w a t e r  ( F i g u r e  7.12)  
i n d i c a t e d  i s o t o p i c  c o m p o s i t i o n  wh i ch  i s  d i s t i n c t  f r o m  modern 
m e t e o r i c  w a t e r s .  However, t h e s e  d a t a  do n o t  g i v e  a  p o s i t i v e  

i n d i c a t i o n  o f  t h e  o r i g i n  o f  t h e  w a t e r  i n  t h e  b r i n e  r e s e r v o i r ,  

R e g i o n a l  w a t e r  c h e m i s t r y  i n f o r m a t  

can h e l p  t o  u n d e r s t a n d  s a l t  d i s s o  

t h e  i n t e r p r e t a t i o n  o f  t h e  r e g i o n a  

d a t a  

poss  

Be1 1  

Samp 

i o n  i s  i m p o r t a n t  because i t  

l u t i o n  c o n d i t i o n s  and c l a r i f y  

1 h y d r o l o g y .  However, t h e  

a r e  l i m i t e d  and a r e  n o t  s y s t e m a t i c a l l y  r e l a t e d  t o  t h e  

i b l e  f l o w  system. There  a r e  two w a t e r  samples f r o m  t h e  

Canyon a q u i f e r  l i s t e d  i n  t h e  GCR (AEC 8 on T a b l e  6-3.3 and 

l e  No. 9  on T a b l e  7.20) and t h e y  have d i f f e r e n t  c h e m i c a l  

c o m p o s i t i o n s .  The c o m p o s i t i o n  d iagram o f  F i g u r e  3  was p r e p a r e d  

f r o m  c o n c e n t r a t i o n s  o f  3  o f  t h e  8 i o n s  l i s t e d  on T a b l e  7.20. 

O n l y  one B e l l  Canyon w a t e r  sample i s  i n c l u d e d  (No. 9 ) .  F i g u r e  

3  s u g g e s t s  t h a t  t h i s  B e l l  Canyon w a t e r  sample nas a  composi -  

t i o n  s i m i l a r  t o  t h e  t h r e e  w a t e r  samples f r o m  t h e  Salado.  T h i s  

i s  c o n s i s t e n t  w i t h  t h e  o b s e r v a t i o n  i n  t h e  GCR t h a t  " t h i s  b r i n e  

p r o b a b l y  d i d  n o t  o r i g i n a t e  i n  t h e  B e l l  Canyon, b u t  i t s  s o l u t e s  - 
p r o b a b l y  came f r o m  nea rby  e v a p o r i t e s "  (7-74.3). A p o s s i b l s  

i n t e r p r e t a t i o n  o f  t h e s e  o b s e r v a t i o n s  i s  t h a t  s o l u t e s  i n  t h e  

B e l l  Canyon a q u i f e r  have o r i g i n a t e d  i n  t h e  o v e r l y i n g  e v a p o r i t e s .  

W h i l e  t h i s  i s  n o t  c o n c l u s i v e ,  i t  s u p p o r t s  t h e  Anderson (1978 )  

h y p o t h e s i s  o f  deep d i s s o l u t i o n  t h r o u g h  c o n n e c t i o n  w i t h  t h e  

u n d e r l y i n g  a q u i f e r .  

None o f  t h e  q u e s t i o n s  posed on (7 -90 )  c o n c e r n i n g  t h e  ERDA 

No. 6 r e s e r v o i r  a r e  r e s o l v e d  w i t h  any deg ree  o f  c e r t a i n t y  

by  t h e  geochemica l  i n f o r m a t i o n  i n  C h a p t e r  7; a l l  t h a t  can be 

s a i d  i s  t h a t  t h e  o r i g i n  and e v o l u t i o n  o f  such  b r i n e  r e s e r v o i r s  

i n  t h e  e v a p o r i t e s  rema ins  a  m y s t e r y .  



F i g u r e  3 .  
C o m p o s i t i o n  d i a g r a m  
f o r  w a t e r  sample  
o f  t a b l e  7 . 2 2  



7 .  Rock P r o p e r t i e s  and S p e c i a l  S t u d i e s  

The s p e c i a l  s t u d i e s  o f  Chap te r  9 a r e  n o t  b e i n g  r e v i e w e d  a t  

t h i s  t i m e .  These s t u d i e s  a r e  v e r y  i m p o r t a n t  f o r  t h e  e v a l u a -  

t i o n  o f  t h e  l o n g - t e r m  i n t e g r i t y  o f  a  p r o p o s e d  r e p o s i t o r y ,  

b u t  C h a p t e r  9 g e n e r a l l y  c o v e r s  o n g o i n g  work w h i c h  has n o t  

come t o  d e f i n i t i v e  c o n c l u s i o n s .  The f o l l o w i n g  a r e  some 

g e n e r a l  c o n c e r n s  wh ich  w i l l  have t o  be r e s o l v e d  b e f o r e  t h e  

l o n g - t e r m  i n t e g r i t y  o f  t h e  s i t e  can be e v a l u a t e d .  

The thermo-mechanical-5orcrp-ert'ies.of s a l t  and o t h e r  a d j a -  

c e n t  r o c k  a r e  v e r y  complex e s p e c i a l l y  when one i s  con-  

c e r n e d  w i t h  t h e  r e g i o n a l - s c a l e  d e f o r m a t i o n  i n d u c e d  by 

a  p r o p o s e d  r e p o s i t o r y .  The -- i n  s i t u  p r o p e r t i e s  o f  r o c k s  

a t  t h i s  s c a l e  can be s t r o n g l y  a f f e c t e d  by i m p u r i t i e s ,  

h e t e r o g e n i e t y  and f r a c t u r i n g  w h i c h  i s  n o t  a c c o u n t e d  f o r  

i n  l a b o r a t o r y  e x p e r i m e n t s  o f  t h e  k i n d  d e s c r i b e d  i n  

C h a p t e r  9. T h i s  p r o b l e m  i s  r e c o g n i z e d  on ( 9 - 2 . 3 ) .  

The r a d i o n u c l i d e  s o r p t i o n  p r o p e r t i e s  o f  r o c k s  a r e  

i m p o r t a n t  i n  t h e  h y d r o l o g i c  t r a n s p o r t  m o d e l i n g  o f  t h e  

l o n g - t e r m  r a d i o a c t i v e  r e l e a s e s  f r o m  a  p r o p o s e d  r e p o s i -  

t o r y .  The s t a t i c  e x p e r i m e n t s  w i t h  powdered r o c k  samples 

( 9 - 2 6 )  may n o t  be r e l e v a n t  t o  t h e  f l o w  i n  f r a c t u r e d  r o c k  

t h a t  w o u l d  be i n v o l v e d  i n  t h e  R u s t l e r  a q u i f e r  (6 -30 .4 ) .  

A d d i t i o n a l  l a b o r a t o r y  and f i e l d  work w i l l  be r e q u i r e d  

t o  r e a l i s t i c a l l y  d e s c r i b e  t h e  i n  s i t u  s o r p t i v e  p r o p e r -  

t i e s  o f  r o c k s  a t  t h e  s i t e .  

M i g r a t i o n  o f  b r i n e  i n c l u s i o n s  w i t h i n  t h e  s a l t  u n d e r  t h e  

i n f l u e n c e  o f  w a s t e  i n d u c e d  t h e r m a l  g r a d i e n t s  c o u l d  l e a d  

t o  u n d e s i r a b l e  a c c u m u l a t i o n s  o f  w a t e r  i n  t h e  r e p o s i t o r y .  

On (7 -68 .2 )  " A c c u r a t e  p r e d i c t i o n s  o f  t h e  b e h a v i o r  o f  

s i t u  i n c l u s i o n s  i n  t h e  t h e r m a l  g r a d i e n t  a r o u n d  a  c a n i s t e r  - 
i n  s a l t  c a n n o t  be o b t a i n e d  a t  t h i s  t i m e . . . " .  More i n f o r -  

m a t i o n  i s  r e q u i r e d  on t h i s  phenomenon. 



8. General Comments 

"The purpose of t h e  G C R  i s  t o  p rov ide  a n  account  of t h e  known 
geo techn ica l  in format ion  cons ide red  r e l e v a n t  t o  s i t e  s e l e c t i o n  
( s e e  Sec t ion  2 - 3 )  f o r  t h e  proposed W I P P  s i t e "  ( 2 - 2 . 2 ) .  
Fu r the r  d i s c u s s i o n  on ( 2 - 2 . 2 )  s t a t e s  " . . . f o r  t h e  most p a r t ,  
s p e c i f i c  judgments r ega rd ing  t h e  s u i t a b i l i t y  of t h e  s i t e  a r e  
not  made." A conc lus ion  i s  p r e sen t ed  on ( 2 - 7 . 1 )  t h a t  " S u f f i -  
c i e n t  in format ion  has now been developed t o  a l l ow  t h e  s i t e  
t o  be adequa t e ly  c h a r a c t e r i z e d  f o r  s i t e  s e l e c t i o n  p u r p o s e s , "  
a n d  o n  (2 -23 .6)  t h e  s t a t e m e n t  i s  made t h a t  "...much b a s i c  
in format ion  has been g a t h e r e d  i n d i c a t i n g  no major  t e c h n i c a l  
problems w i t h  t h e  s i t e  a s  i t  i s  now unde r s tood . "  

Based on o u r  review of  t h e  G C R  and i t s  r e f e r e n c e s ,  a d d i t i o n a l  
d a t a  c o l l e c t i o n  and a n a l y s e s  w i l l  be r e q u i r e d  i n  o r d e r  f o r  
E E G  t o  conduct  i t s  assessment  of  any p o t e n t i a l  r e l e a s e  of  
r a d i o a c t i v e  m a t e r i a l s  t o  t h e  s u r f a c e  and any subsequent  
e f f e c t  on t h e  h e a l t h  and s a f e t y  of  people  and on t h e  e n v i r o n -  -_ 
ment. C r i t i c a l  a n a l y s e s  of  t h e  r o l e  o f  l o c a l i z e d  g e o l o g i c a l  
p e r t u r b a t i o n s  such a s  b r e c c i a  p i p e s ,  b r i n e  pocke t s  and vary ing  
r a t e s  of d i s s o l u t i o n  a r e  r e q u i r e d  f o r  h y d r o l o g i c  t r a n s p o r t  
model i  n g  . 
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A P P E N D I X  IV 

R A D O N  R E L E A S E S  F R O M  W I P P  

Summary 

The q u a n t i t i e s  o f  radon e x p e c t e d  t o  be r e l e a s e d  from o p e r a t i o n  

o f  the WIPP s i t e  were c a l c u l a t e d  w i t h o u t  any  l o c a l  measurements .  
The s i t u a t i o n  i s  d i s c u s s e d  i n  g r e a t e r  d e t a i l  below. 

WIPP DEIS Radon Emanation E s t i m a t e s  

The OEIS u s e s  a  v a l u e  of  0 .9  c u r i e s / y e a r  o f  Radon-222 and 0 .04  

c u r i e s / y e a r  f o r  Radon-220 o b t a i n e d  from t h e  Nuc lea r  R e g u l a t o r y  
Commiss ion ' s  F i n a l  G e n e r i c  Impact S t a t e m e n t  on Mixed Oxide F u e l s  

(GESMO). The-DEIS a l s o  uses  a  t y p i c a l  c o n c e n t r a t i o n  of  1  x lo- '  

c u r i e s / c u b i c  m e t e r  i n  e x h a u s t  a i r .  These  v a l u e s  a r e  a p p a r e n t l y  

e s t i m a t e s  s i n c e  t h e y  a r e  u n r e f e r e n c e d  i n  t h e  GESNO document .  

A 

T h e r e  a r e  no d a t a  i n  t h e  DEIS on e i t h e r  uranium l e v e l s  o r  radon 

a t  t h e  s u r f a c e  o r  i n  t h e  S a l a d o  f o r m a t i o n  where e x t e n s i v e  min ing  

would o c c u r .  I n  g e n e r a l ,  t h e  C a r l s b a d  a r e a  has  a  s l i g h t l y  l o w e r  

t h a n  a v e r a g e  t e r r e s t r i a l  r a d i a t i o n ,  which s u g g e s t s  low uranium 

c o n c e n t r a t i o n s  i n  t h e  s o i l .  While s a l t  beds  a r e  u s u a l l y  low i n  

uran ium c o n t e n t ,  t h e r e  a r e  s i g n i f i c a n t  v a r i a t i o n s  i n  d i f f e r e n t  

a r e a s  o r  g e o l o g i c a l  f o r m a t i o n s  and a v e r a g e s  c a n n o t  be presumed.  

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  C a r l s b a d  Caverns  has h igh  enough 

radon  l e v e l s  (up  t o  0 .25 Working L e v e l s )  f o r  t h e  N a t i o n a l  Park  

S e r v i c e  t o  be conce rned  a b o u t  e x p o s u r e  t o  t h e i r  employees .  ( R e f .  1 ) .  

S i n c e  c o n c e n t r a t i o n s  o f  radon from mines  can  v a r y  o v e r  two t o  t h r e e  

o r d e r s  o f  m a g n i t u d e ,  i t  i s  n e c e s s a r y  t o  o b t a i n  uran ium,  radium and 
radon  d a t a  underground and a t  t h e  s u r f a c e .  T h r e e  a r e a s  o f  e n v i r o n -  



( 1 )  t h e  amount o f  radon e x h a u s t e d  from t h e  r e p o s i t o r y ;  

( 2 )  t h e  q u a n t i t y  o f  radon  t h a t  e m a n a t e s  from t h e  s a l t  

s t o r e d  above  g r o u n d ;  and 

( 3 )  t h e  radon  n a t u r a l l y  e m a n a t i n g  from t h e  s a l t  s t o r a g e  

a r e a  ( s o  t h a t  i t  can be e s t i m a t e d  w h e t h e r  s a l t  s t o r a g e  

i n c r e a s e s  o r  r e d u c e s  n e t  e m a n a t i o n ) .  

The p o s s i b l e  d o s e s  from r a d o n ,  w h i l e  low,  cou ld  be s i g n i f i c a n t  

compared t o  o t h e r  r e l e a s e s  from t h e  r e p o s i t o r y .  S e e  t h e  a t t a c h e d  

c a l c u l a t i o n s .  



OEIS E  

Radon Dose E s t i m a t e s  

a t e s  - s t i m  - 

- 7  s  x = 6 .2  x 1 0  Q a t  James Ranch ( 3  m i l e s  SSW o f  s i t e )  
m 

Dose, mrem/y  = 0 .18  9 ( 0 . 6 2 5  rnrem/y)  = 0.01 1 mrem/y 
m  

9 m B r o n c h i a l  E p i t h e l i u m  

[ c b n v e r s i o n  f a c t o r  i s  f r o m  6 - 4 4  i n  GEIS U r a n i u m  M i l l s  a n d  i s  t h e  - a v e r a g e  d o s e  a  r e s i d e n t  i n d o o r s  w o u l d  g e t  f r o m  an o u t s i d e  c o n c e n t r a -  

t i o n  o f  1  p c i / m 3  o f  2 2 2 ~ n .  T h i s  d o s e  i s  t o  b r o n c h i a l  e p i t h e l i u m .  

Dose t o  p u l m o n a r y  l u n g  i s  o n l y  4 -11% o f  t h i s  ( p a g e s  6 - 3 9  and 6-67 

o f  G E I S ) ]  

p.  9 - 3 9  T h e  DEIS u s e s  a  d o s e  o f  2 .5  x m r e m l y  t o  l u n g .  
T h i s  c a n  b e  c h e c k e d  b y  t h e  a b o v e  i n f o r m a t i o n  and t h e  

Dose Cornmi t t rnent  F a c t o r  f r o m  NUREG-0172, T a b l e  8. 

Dose  = Q 6' - i n h a l a t i o n )  ( D C F  n r e m  

rn 3 p C i  i n h a l e d  - 



R e a s o n a b l e n e s s  o f  DEIS E s t i m a t e  

Assume an e m a n a t i o n  r a t e  f r o m  t h e  m i n e  e q u a l  t o  t h e  a v e r a g e  r a t e  
2 ( 1  p C i / s e c - m  ) and  t h a t  t h e r e  may be as much as  5  x l o 5  m 2  e x p o s e d  

a r e a  i n  t h e  t u n n e l s  a n d  s t o r a g e  rooms ( t h i s  c o u l d  be h i g h  b y  

and  c l o s i n g  rooms  f a c t o r  o f  2 - 3 ,  d e p e n d i n g  on t h e  p l a n  f o r  

i n  t h e  r e p o s i t o r y ) .  

T h e n :  

o p e n i n g  

3.15 x 1  
J - 

From M i n e  

No e s t i m a t e  h a s  b e e n  made f r o m  p o s s i b l e  s a l t  p i l e  r a d o n .  I f  r a d o n  

e m a n a t i o n  i s  ev-en 1  p c i / m 2  - s  a b o v e  ba ' cky round .  t h e n  f o r  a  3 0  

a c r e  p i l e :  

2  
3 m )  3 . 1 i x 1 0 7  1 ( 1 0 - 1 2  C i  C i l y  . = 30 Ac. ( 4 . 0 5  x 1 0  

Y  2 )  s-m - 
2  C i l y  = - 3 . 8  C i l y  f r o m  p i l e  ( p e r  1  p C i / m  - s )  

T h e s e  v a l u e s  may b e  h i g h e r  t h a n  e x i s t  a t  t h e  s i t e  b u t  t h e y  a r e  b y  n o  

means a n  u p p e r  bound ,  e . g .  a v a r i e t y  o f  m e t a l  m i n e s  h a v e  b e e n  

o b s e r v e d  t o  h a v e  r a d o n  c o n c e n t r a t i o n s  2 - 4 0  t i m e s  t h o s e  assumed h e r e .  

E v a p o r i t e  d e p o s i t s  a r e  t y p i c a l l y  a n  o r d e r  o f  m a g n i t u d e  l o w e r ,  y e t  

i n  some c a s e s  t h e y  c o n t a i n  c o m m e r c i a l  o r e  d e p o s i t s .  A l s o ,  t h e r e  i s  

p o o r  c o r r e l a t i o n  b e t w e e n  r a d o n  l e v e l s  and  o r e  g e o c h e m i s t r y .  

P o s s i b l e  Radon Doses 

Assume 2 0  C i / y r .  r a d o n  r e l e a s e  a n d  c h e c k  d o s e s  a t  t w o  c l o s e s t  

p r i v a t e l y  owned a r e a s  (James Ranch,  u s e  3.0 m i l e  SSW; a n d  2.8 m i l e  

Y W )  w h e r e  r e s i d e n c e s  a r e  p o s s i b l e .  A l s o  c h e c k  d o s a g e  a t  maximum 

0 . 5  m i l e  s e c t o r ,  be  a u s e  t h e s e  a r e a s  a r e  open  t o  p e o p l e .  



P C '  (6 +, 0 . 6 2 5  m;$m/y 1  e m /  = - 
S m P C i  / m  

R e g i o n a l  A n n u a l  Radon Dose Commi t tmen t  

A c r u d e  e s t i m a t e  o f  t h e  t o t a l  dose.  t o  t h e  r e g i o n a l  p . o p u l a t i o n  
f r o m  a l l  p a t h w a y s  c a n  b e  o b t a i n e d  b y  p r o r a t i n g  t h e  d o s e s  

shown on T a b l e  6 -15  ( a t t a c h e d )  f r o m  t h e  G e n e r i c  E n v i r o n m e n t a l  

I m p a c t  S t a t e m e n t  on U r a n i u m  M i l l i n g  (NUREG-0511). A d j u s t m e n t s  

need  t o  b e  made f o r  t h e  d i f f e r e n c e  i n  r e g i o n a l  p o p u l a t i o n  

( 9 4 , 0 5 0  f o r  U I P P  v e r s u s  t h e  57,300 u s e d  i n  T a b l e  6 - 1 5 )  and 

f o r  t h e  c u r i e s  o f  r a d o n  r e l e a s e d  ( 7 , 0 0 0  v e r s u s  20 c u r i e s / y e a r ) .  

A d j u s t i n e n t  F a c t o r  a 94,050 = .a0469  
57,300 7000 

B r o n c h i a l  E p i t h e h i u m  - _ 
Dose 

138 man-rem ( . 0 0 4 7 )  = - 0.65 man-rem - 
aone Dose = 5 3 . 3  ( . 33 )  ( . 0 0 4 7 )  = 0 . 0 8  - m a n - r e a  - 
Y h o l  e 3ody  3 0 s 2  = 6.47 ( . 3 5 )  ( . 0 0 4 7 )  = - 3 . 3 1  man-rem 

Lung  Dose = 12 .8  ( . 5 0 )  ( . 0 0 4 7 )  = - 0.03 man-rem - 



T i e  r e g i o n a l  doses  from a  2 0  c u r i e / y e z r  r2don r e l e a s e  a r e  s ? t a ! i .  
T h e y  a r e ,  howeve r ,  s i m i : a r  i n  7agni :ude t o  :ne to:al d c s e s  ? rzsen :ed  
i n  ' a b l e  9 - 1 9 ,  n o t  t r i v i a l  a s  s u g g e s t e d  on page  9 - 3 9 .  

I: i s  a l s o  n o t e d  t h a t  t h e  i n d i v i d u a l  d o s e s  c a l c u l a t e d  i n  T a b l e  3-18 
a r e  fo r  James Xanch. Areas  o u t s i d e  t h e  s e c u r i t y  f e n c e  h a v e  y,!Q 

v ~ l u ~ s  a5 l a r g e  ris 9 x T O - '  i / m 3  C W N W  a t  0 . 5  m i l k 1  which-  ';s 145 
t i m e s  a s  l . a rge  a s  u sed  h e r e .  T h i s  n e e d s  f u r t h e r  c o n s i d e r a t i o n .  



b 6. I ArtwaI Popula t ion and:fhvironmrntol Oosc Commltnent5 n c t u l t f n g  from Opcral lon o f  the t lodcl MI11 

Annual P o p ~ J l i ~ t i o n  Oosc! Conmi tmcnts ,xi.un-rcn/yr a 

Lxposurc Pathway 

To ta l  Oose Ccrrunitmcnts b -- Ooscs Gccr lv_rQ'Jhr! ncoioaa.1 P o p u l ~ t i ? ~ -  mrc- Lho I e Uone Lung roncbla Uonc Lung O r o n c h ~ ~ l ~  
Oody f ~ i t l i c l i u ~ c  . Body f p i t t i c l l u a  

- 

t x t e r n a l  i r o n  ground 0. 51 1 0.511 0.511 - 0.511 0.511 0.511' 
t x l e r n a l  from c loud  2.36 2.36 2.36 - 2.31, 2.36 7 3 6 ~  - 
InhaIal1011 0.110 4. G I  G. 40 130. 0. I70 4.61 6.50 . 130. 
V r ~ c t ~ b l c  l n ~ c s t i o n  3.58 50.0 3.58 - 2.71 30.3 2.14 ' - 
H e ~ t  I n y c r l  I o n  2.91 30.24 2.94 - 0.137 1.49 0.137 . - 
M i l k  l a f p t i o r i  0.450 5.5 0. 158 - 0.253 3.04 0.253 . - 

TOTALS 10.0 . 93.2 16.3 130. 6.47 53.3 12.0 130. 

Annml  Environmcstol Dose Commitments, pcr%onnrcm/yr 

Exposure Pathway 
To ta l  Oorc Cocni tmcnts- b Coscr Ecccivr.p bv thc W c g l ~ ~ p u l a t i o ~  

~ i o l e  Uonc Lcny U r o n c l ~ i ~ I  m e  UOIIC LUIIIJ ~ G h c i ~ i a  l 
Oodv ~ o i t h e l i u m ~  h d v  f o l ~ l ~ c l l u n i ~  

E x l c r n ~ I  from pround 1.97 1.97 1.91 - 1.97 . 1.97 1.97 - 
Extcrno l  from c loud 2.36 2.36 2.36 - 1. 36 2.36 7.56 
I n l u l a t i o n  0.170 4.61 6.50 130. U. 170 4.61 6.50 130. 
\ ' cqc - ta I~ I~  l n q c r t i o n  4.52 59.1, 1.52 - 3.16 15.6 3.46 - 
I.(Fal I nyes t ion  4.70 10.7 4. 70 - U. 710 I. 7 4  0.710 
tlll'r l n y e 5 l l o n  0.725 8.45 0.725 - 0.100 1.66 0.400 

7 0 1 ~ 1 ~ ~  14.6 125.7 20.9 130. 9.07 GG. 1 15.4 130. 

a 8ascd on cxf~osure d u r i n g  the f i n a l  y c a r  o f  a f i l  opcrat fon. 

U ~ o ~ r s  I.CCCIVC~ by the r r g l o r a l  popul ;~t ion are  le r r .  then t o t a l  dorcr f o r  l n g c s t l o n  pathways hccnu-,c thc reg iona l  popu la t i on  consuncs on ly  
76.5%. 14.9% and 55.2% o f  r e g i o n a l l y  produced vegetables, m o t ,  and m i l k ,  resyec t i vc l y .  

C>uscr p r c r r n t c d  Tor the b ronch ia l  c p l t h e l l c n  a rc  thoso r c r u l t l n g  from i n h a l a t i o n  o f  s h o r t - l l v c d  Rn-222 daughters. 
' 

dThe f o l l o w i n g  percentages of  annual dose comi tmen ts  rece ived  by  the reg ion  are  due Lo ~ n n u a l  rar'on re lcares (7.0 kCI): uho lc  body, 35%; 
hmc.  332; pulnonary lung, SOX: and b ronch ia l  c p i t h c l i u * ,  100%. 



R e f e r e n c e s  - Appendix I V  - 
1 .  U.S. Environmental P r o t e c t i o n  Agency. Radiation P r o t e c t i o n  

Activities (EPA-52014-77-005), 1976. 

2. U.S. N u c l e a r  R e g u l a t o r y  Commission. Draft Generic Environ- 

mental Impact S t a t e m e n t  o n  Uranium M i l l i n g  (NUREG-0511), 

April 1979. 

3. U.S. Environmental P r o t e c t i o n  Agency. Radioactivity in Selected 

Mineral E x t r a c t i o n  Industries, A L iterature R e v i e w  (ORPILVF-79-I), 

N o v e m b e r  1978. 



APPENDIX V 

ATMOSPHERIC DISPERSION COEFFICIENTS 

I  Long Term Averages  

P r o c e d u r e  Used. S e v e r a l  key x / Q  v a l u e s  were  c a l c u l a t e d  by E E G  

by a  s e p a r a t e  hand c a l c u l a t i o n  t o  d e t e r m i n e  i f  t h e  v a l u e s  from 

T a b l e  H-36 i n  t h e  D r a f t  EIS were  r e a s o n a b l e .  The p r o c e d u r e  
used d i f f e r e d  i n  s e v e r a l  ways from t h e  MESODIF Code: 

( 1 )  I t  d i d  n o t  a c c o u n t  f o r  a  plume be ing  blown back ove r  
t h e  s o u r c e  t o  c o n t r i b u t e  on t h e  "second  p a s s " .  

( 2 )  I t  d i d  -not  i n c l u d e  t h e  e f f e c t  o f  r e l e a s e s  d u r i n g  t h e  0 .7% 
o f  t h e  t i m e  t h a t  winds a r e  below 0 . 3  m e t e r s  p e r  second  

( " c a l m  c o n d i t i o n s " ) .  

( 3 )  The h o r i z o n t a l  and v e r t i c a l  d i s p e r s i o n  c o e f f i c i e n t s  ( b y ,  6 2 )  

f o r  C a t e g o r y  F were used f o r  Ca t ego ry  G c o n d i t i o n s .  

A l l  o f  t h e s e  d i f f e r e n c e s  would t e n d  t o  make t h e  c a l c u l a t e d  

v a l u e s  of X / Q  l e s s  t h a n  t h o s e  o b t a i n e d  from MESODIF. 

where  
- 
x = a n n u a l  a v e r a g e  downwind c o n c e n t r a t i o n  i n  t h e  s e c t o r  of 

i n t e r e s t  a t  d i s t a n c e  x downwind, pCi/m 
3  

- Q = annua l  a v e r a g e  d i s c h a r g e  r a t e ,  u C i / s  

( ' ) ~ r o m :  Fowle r ,  Ted W . ,  " A i r  Submersion S k i n  S u r f a c e  Dose R a t e  
f rom Noble G a s e s " ,  EPARad io log i ca l  Review G u i d e l i n e s  No. 3 ,  
May 1973.  

- 1  - 



f = f r e q u e n c y  o f  t h e  t i m e  t h a t  w i n d  b l o w s  i n  a  g i v e n  s e c t o r  

2 n x  = s e c t o r  w i d t h  w h e r e  x i s  t h e  downwind  d i s t a n c e  a n d  n  i s  - 
n  number o f  s e c t o r s  

Fi = a n n u a l  s t a b i l i t y  p e r s i s t e n c e  f r e q u e n c y  f o r  t h e  fi t h  

m e t e r o l o g i c a l  z o n d i t i o n s  (A,B,C,D,E, a n d  F )  

d = v e r t i c a l  s t a b i l i t y  p a r a m e t e r  f o r  t h e  i t h  m e t e o r o l o g i c a l  
'i c o n d i t i o n  a t  d i s t a n c e  x downwind,  m 

- 
ui = w i n d  speed a t  g r o u n d  l e v e l  f o r  t h e  i t h  m e t e o r o l o g i c a l  

c o n d i t i o n ,  m/s 

h  = e f f e c t i v e  s t a c k  h e i g h t ,  m 

i f  e l e v a t e d  r e l e a s e s  a r e  i g n o r e d  a n d  1 6  s e c t o r s  a r e u s e d  t h i s  

r e d u c e s  t o :  

The n o r m a l  u s e  o f  t h i s  e q u a t i o n  w o u l d  b e  w h e r e  o n l y  t h e  f r e q u e n c y  

o f  s t a b i l i t y  c a t e g o r i e s  ( i n  T a b l e  H-35 f o r  t h e  WIPP s i t e )  a n d  

t h e  a n n u a l  d i s t r i b u t i o n  o f  w i n d  d i r e c t i o n  ( T a b l e  20, Annex 1 ,  o f  

A p p e n d i x  H) i s  known.  A v e r a g e  v a l u e s  o f  w i n d  s p e e d  ( c i )  a r e  u s e d  

f o r  e a c h  s t a b i l i t y  c a t e g o r y  ( f r o m  F o w l e r ) .  A  s a m p l e  c a l c u l a t i o n  

i s  shown b e l o w  f o r  t h e  n o r t h w e s t  d o w n w i n d  s e c t o r  a t  2.8 m i l e s  

f r o m  t h e  s i t e .  



S t a b i  1 i t y  
C a t e g o r y  

F o r  

X = 
'2 

O E  

NU d o w n w i n d  s e c t o r  ( f  = 0 .182 )  

I S  v a l u e  f r o m  H-36,  b y  i n t e r p o l a t i o n  = ( 3 . 3  - 1 

A s i m i l a r  c a l c u l a t i o n  a t  3.0 m i l e s  SSW o f  t h e  s i t e  g i v e s  a  v a l u e  

s  
o f ( 7 . 8  - 8 1 - 3  c o m p a r e d  t o  t h e  DEIS v a l u e  o f ( 6 . 2  .- 711-  

m m  3  

The D E I S  c o n t a i n s  m o r e  m e t e o r o l o g i c a l  d a t a  t h a n  n e e d e d  f o r  t h e  

above  s i m p l i f i e d  c a l c u l a t i o n .  Use c a n  be made o f  t h e s e  d a t a  by  

u s i n g  a c t u a l  d a t a  f o r  w i n d  s p e e d  a n d  s t a b i l i t y  c a t e g o r y  f r e q u e n c y  

i n  e a c h  d o w n w i n d  s e c t o r .  An e x a m p l e  i s  shown b e l o w  f o r  2.8 m i l e s  

n o r t h w e s t  o f  t h e  s i t e .  Wind s p e e d  f r e q u e n c y  f o r  e a c h  s t a b i l i t y  

c a t e g o r y  i s  o b t a i n e d  f r o m  T a b l e s  1 3 - 2 0  i n  Annex 1, A p p e n d i x  H f o r  

t h e  s o u t h e a s t  w i n d  d i r e c t i o n .  



S t a b i l i t y  u. f F i  6 
1 z f F i  Category 
( m / s )  (m) qL,-  (3) 

G & F  0 . 8 5  . 0 3 3  3  3 1 . 2 8  - 3 

2 .25  . 0 3 8  0 . 5 1  - 3  

4 . 0 5  . 0 0 2  0 .02  -3  1 . 8 1  - 3  

B & A  N e g l i g i b l e  by i n s p e c t i o n  

DEIS v a l u e  f r o m  H-36, by S n t e r p o l a t i o n  = ( 3 . 3  - 61% 
m 



A s i m i l a r  c a l c u l a t i o n  a t  3.0 m i  SSW o f  t h e  s i t e  g i v e s  a  v a l u e  

o f ( 1 . 4  - 7 ) 1 3  compared t o  t h e  DEIS v a l u e  o f ( 6 . 2  - 7)%. 
m m 

A l s o ,  a  c a l c u l a t i o n  f o r  0 .5  m i  N W  d o w n w i n d  s e c t o r  w a s ( l . 6  - 5 ) 5  

S 
m 

compared t o ( 6 . 2  - 5 ) - - 7 ~  i n  DEIS. 
m 

I 1  S h o r t  Term A v e r a g e s  

The ( # ) 5 %  and  (x) Q 50% one  h o u r  f r e q u e n c i e s  w e r e  c a l c u l a t e d  f r o m  

i n s p e c t i o n  o f  T a b l e s  1 6 - 1 9 ,  i n  Annex 1, A p p e n d i x  H. The  k e y  

f a c t o r  i n  d e t e r m i n i n g  e a c h  v a l u e  i s  t o  f i n d  t h e  6, Ui v a l u e  t h a t  
i 

i s  min imum a t  a  g i v e n  d i s t a n c e .  T h i s  i s  d o n e  i n  t h e  t a b u l a t i o n  

b e l o w  a t  800  m. 

S t a b i  1  i t y  6 "i 6 U. 
2 .  z .  1 I n v e r s e  C a t e g o r y  I 1 R a n k i n g  (3.. m2/s  

G & F  1 2  0.85 1 0  1  

2.25 2  7 d 

4.05 49 7 

6.55 7 9  



A SE w i n d  d i r e c t i o n  (NW downw ind  s e c t o r )  o c c u r s  18 .2% o f  t h e  

t i m e .  C o n s e q u e n t l y ,  t h e  5 %  f r e q u e n c y  i s  0 .91% o f  t h e  t o t a l  -. 

t i m e ;  t h e  50% f r e q u e n c y  i s  9 .1%.  

P e r c e n t  o c c u r r e n c e :  G 
.85  - 2.6; F .85  = 0 .7 ;  D . 8 5  = 0.1; 

E . 8 5  = 0.3; G Z e z 5  = 1.8; F Z d z 5  = 2.0; E 2 . 2 5  = -  2.8. 

S D E I S  h a s  ( 2 . - 8  - $)T 
m 

($ )50% 
m = E s t a b i l i t y ,  2 .25 

DEIS h a s  ( 6 . 3  - 5); 
m 



I 1 1  Summary o f  R e s u l t s  

ATMOSPHERIC D I S P E R S I O N  COEFFICIENTS 

(Compar ison  o f  E E G  and D E I S  v a l u e s )  

Downwind Long-Term Va lues  
S e c t o r  D E I S ,  E E G RAT 10 D E I  

One-hour Values 
RAT I 

n ' s  EE' /m  D E I S /  

SSW, 3.0 m i  6 .2-7 ( a )  7.8-8 7.9 ( c )  5.6-5 1.5-5 3.7 

( b )  1.4-7 4.4 ( d )  5.8-6 2.1-6 2.8 

., NW, 2.8 m i  
,/f;--* ',,, :., 

3.3-6 ( a )  4.9-7 6.7 ( c )  6.5-5 1.6-5 4.1 

... 
~ 8 >.a . . . ( b )  1.0-6 3.3 ( d )  8.3-6 3.8-6 2.2 

i?" ,-, i ; *e $,.!NW, 0.5 m i  6.2-5 ( b )  1.6-5 3.9 ( c )  2.9-4 2.5-0 1.2 
c.d"-* 

C d l  6.3-5 6.2-5 1.3 

( a )  S h o r t  method,  u s i n g  a v e r a g e  s t a b i l i t y  c a t e g o r y  f r e q u e n c i e s  

f r o m  H-35 and w i n d  speed. 

( b )  P r o c e d u r e  u s i n g  s p e c i f i c  m e t e o r o l o g i c a l  d a t a  i n  Annex 1, 

Append ix  H. 

( c )  5% o c c u r r e n c e ,  one h o u r  f r e q u e n c y  ( T a b l e  21, Annex 1, 

Append ix  H) .  

( d )  50% o c c u r r e n c e ,  one h o u r  f r e q u e n c y  ( T a b l e  21, Annex 1, 

Append i x  H ) .  

The agreement  i s  n o t  t o o  c l o s e  i n  mos t  cases  w i t h  t h e  v a l u e s  i n  

t h e  DEIS b e i n g  c o n s i s t e n t l y  h i g h e r .  H i g h e r  v a l u e s  i n  t h e  D E I S  

a r e  t o  be e x p e c t e d  f r o m  t h e  d i f f e r e n c e s  i n  mode ls .  The use o f  

s t a b i l i t y  C a t e g o r y  G p a r a m e t e r s  and t h e  i n c o r p o r a t i n g  o f  ca lm  

w inds  i n t o  t h e  model m i g h t  r e a s o n a b l y  i n c r e a s e  t h e  c a l c u l a t i o n s  by 

more t h a n  t w o - f o l d .  r o c l u d i n g  t h e  plume- b e i n g  D l o m - S a c k  on 

t h e  s o u r c e  w o u l d  t e n d  t o  i n c r e a s e  t h e  v a l u e s  some a l s o .  T h i s  - 
i s  c o n s i d e r e d  s a t i s f a c t o r y  ag reemen t  and i t  i s  c o n c l u d e d  

t h a t  t h e  v a l u e s  used i n  t h e  DEIS a r e  - r e a s o n a b l e .  



Figure  1  - V e r t i c a l  d i s p e r s i o n  c o e f f i c i e n t  a s  a  f u n c t i o n  of downwind 
d io tance  Erom the s o u r c e  ( 2  ) 3.9 

I 

( 2 )  Turner, D. Bruce, "Uorkbook of Atmospheric Dispersion Estimates", 
L.S. Department of Health, Education, and Welfare, Public Health 
Service, 1967. 



I V  A i r  Q u a l i t y  x / Q  

F o r  c a l c u l a t i o n  o f  t h e  2 4 - h o u r  g r o u n d - l e v e l  c o n c e n t r a t i o n  

o f  p a r t i c u l a t e s ,  t h e  D E - 5  ( p .  9 - 8 )  used  t h e  f o l l o w i n g  

e q u a t i o n s  ( f r o m  T u r n e r ,  1969 ;  PEDCo, 1 9 7 3 ) :  

- - 0 . 3 ~ n  

""y 67 
and assumed " r e s t r i c t i v e  d i s p e r s i o n  c o n d i t i o n s U t h a t  gave - 
( 6  6 ) = 17,000 mL a t  2 m i l e s .  T h i s  i s  e q u i v a l e n t  t o  c a t e -  

Y z 
g o r y  D c o n d i t i o n s  as  c o m p u t e d  .by  t h e  f o r m u l a s  i n  T a b l e  G-1. 

T h i s  g i v e s  an  " e f f e c t i v e  x / Q "  o f :  

T h i s  v a l u e  c a n  be  compared  t o  t h e  x / Q  v a l u e s  c a l c u l a t e d  i n  

A p p e n d i x  II f o r  l o n g  t e r m  a n d  o n e - h o u r  f r e q u e n c y .  

( p s  = ( 1 5  - 6 ) - 3  ( S W  d o w n w i n d  s e c t o r )  
50:: m 

(6) = ( 5 . 9  - 6)-3 s ( N W  d o w n w i n d  s e c t o r )  
l o n g  t e r m  rn 

S i n c e  t h e  2 4 - h o u r  x / Q  b y  t h i s  c a l c u l a t i o n  i s  o n l y  a b o u t  one-  

t h i r d  o f  t h e  a n n u a l  x / Q  c a l c u l a t e d  i n  A p p e n d i x  H ,  i t  i s  

c o n c l u d e d  t h a t  t h e  t w o  m e t h o d s  a r e  i n c o n s i s t e n t .  



V T r a n s p o r t a t i o n  x / Q  F a c t o r s  

From page G-3: 

Assumpt ions :  d i s t a n c e  = 0 . 5  m i ,  F s t a b i l i t y  c o n d i t i o n s ,  

u = 1 m / s ,  h = 20m 

As c o m p a r i s o n :  
A 

Worst a n n u a l  ( X / Q )  a t  0 . 5  m i  = ( 9 . 0  - 5 ) %  ( T a b l e  H-36) .  
m 

9% o f  above .  

X 
( n ) 5 %  f o r  1  h o u r ,  0 . 5  m i  = ( 4 . 3  - 41% ( T a b l e  2 1 ,  App. H ) .  

m 
44% o f  above .  

X s  
( 0 )max  f o r  1  h o u r ,  0 . 5  mi = ( 1 . 1  - 3 ) - ~  . 111% o f  above .  

m 
X The ( G )  f o r  g round  l e v e l  r e l e a s e  i s  between 5% and max one -hour  

s o  i s  c o n s e r v a t i v e  compared t o  v a l u e s  used e l s e w h e r e  i n  t h e  

DEIS. 

S i n c e  t h e  a s s u m p t i o n  o f  an e l e v a t e d  r e l e a s e  s i g n i f i c a n t l y  r e d u c e s  

t h e  c a l c u l a t e d  d o s e s ,  t h e r e  s h o u l d  be more o f  a  j u s t i f i c a t i o n  



f o r  i t s  u s e ,  e s p e c i a l l y  i n  an a c c i d e n t  where no f i r e  i s  
-. assumed. F u r t h e r m o r e ,  t h e  assumpt ion  of s t a b i l i t y  F 

c o n d i t i o n s  i s  n o t  e s p e c i a l l y  c o n s e r v a t i v e  s i n c e  l e s s  s t a b l e  

c o n d i t i o n s  can r e s u l t  i n  s i m i l a r  c o n c e n t r a t i o n s  o c c u r r i n g  

c l o s e r  t han  0 . 5  m i l e s  from t h e  s o u r c e .  T h i s  a n a l y s i s  s h o u l d  

c o n s i d e r  o t h e r  d i s t a n c e s  and s t a b i l i t y  c a t e g o r i e s  and a l s o  

t h e  c a s e  o f  a g round  l e v e l  o r  o t h e r  e l e v a t e d  r e l e a s e  h e i g h t .  



A P P E N D I X  V I  

S i i - $ l e  Model f o r  E s t i m a t i n g  Maximum R a d i o n u c l i d e  C o n c e n t r a t i o n s  

i n  t h e  Pecos R i v e r ,  and  A s s o c i a t e d  I n g e s t i o n  Doses,  

due t o  t h e  R e l e a s e  o f  R a d i o a c t i v i t y  f r o m  t h e  1 . 1 1 ~ ~  l ? e p o ; i t o r y  

b y  Moses A .  G r e e n f i e l d  

A .  The Square  Wave Model  

The mode l  used  i n  t h e  D r a f t  E n v i r o n m e n t a l  I m p a c t  S t a t e m e n t  (DEIS ,  

1 9 7 9 )  i s  based  on a  s y s t e m  o f  " t h r e e  c o u p l e d  p a r t i a l  d i f f e r e n t i a l  

e q u a t i o n s  d e s c r i b i n g  t h e  b e h a v i o r  o f  a  l i q u i d  p h a s e  i n j e c t e d  i n t o  

an a q u i f e r  s y s t e m "  (INTERA, S e p t .  1.977). The e q u a t i o n s  a r e  based  

on c o n s e r v a t i o n  o f  l i q u i d  mass ,  e n e r g y  and  t h e  mass o f  a  c o n t a m i n a n t  

d i s s o l v e d  i n  t h e  f l u i d .  A d d i t i o n a l l y  t h e r e  a r e  e q u a t i o n s  f o r  e a c h  

r a d i o a c t i v e  n u c l i d e  w h i c h  c o n s e r v e  mass f o r  e a c h  s p e c i e s  a n d  t a k e  

a c c o u n t  r,f r a d i o a c t i v e  d e c a y .  

S o l u t i o n s  f o r  t h i s  c o m p l e x  s y s t e m  o f  c o u p l e d  n o n - l i n e a r  p a r t i a l  - d i f f e r e n t i a l  e q u a t i o n s  a r e  o b t a i n e d  b y  d e v e l o p i n g  f i n i t e - d i f f e r e n c e  

a p p r o x i m a t i o n s  i n  a  t h r e e - d i m i n s i o n a l  g r i d  ( INTERA, S e p t .  1 9 7 7 ) .  

T h e r e  i s  a l z o  i n t e r e s t  i n  d e v e l o p i n g  r e l a t i v e l y  s i m p l e r  s o l u t i o n s  

b a s e d  on a  o n e - d i m e n s i o n a l  a p p r o x i m a t i o n .  The a u t h o r s  o f  t h e  

INTERA r e p o r t  c h e c k e d  t h e  a d e q u a c y  o f  t h e i r  p rog rammed t r a c e  compo- 

n e n t  e q u a t i o n s  b y  c o m p a r i s o n  w i t h  known o n e - d i m e n s i o n a l  a n a l y t i c a l  

s o l u t i o n s  f o r  r a d i o a c t i v e  c h a i n s  ( L e s t e r  e t  a l ,  1 9 7 5 ) .  One-d imen-  

s i o n a l  t r a n s p o r t  m o d e l s  3 ? v e  b e e n  d e v e l o p e d  b y  a  number  o f  w r i t e r s  

and  u s e d  t o  t e s t  p a r a m e t e r  d e p e n d e n c e  a n d  t o  compare  d i f f e r e n t  

n u c l i d e  b e h a v i o r s  ( H o l l y  e t  a l ,  1 9 7 1 :  B o r g  e t  a l ,  1976;  B a r r ,  1 3 7 9 ) .  

I t  i s  h e l p f u l  t o  g i v e  an  e l e m e n t a r y  d e r i v a t i o n  t o  g a i n  i n s i g h t  i n t o  

t h e  i m p o r t a n c e  o f  t h e  v a r i o u s  t e r m s  t h a t  a p p e a r .  

I n  H o l l y ' s  t r e a t m e n t  ( l o c .  c i t . )  a c c o u n t  i s  t a k e n  o f  n u c l i d e  t r a n s p o r t  

due t o  w a t e r  f l o w  i n  a  homogeneous,  i s o t r o p i c ,  p o r o u s  a q u i f e r  w i t h  

h y d r o d y n a m i c  d i s p e r s i o n ,  a d s c r p t i o n  a n d  d e s o r p t i o n ,  a n d  r a d i o a c t i v e  

d e c a y ,  w i t h  a  o n e - d i m e n s i o n a l  s p a t i a l  c o o r d i n a t e .  



Figure I depicts a homoaeneous, isotropic aquifer with groundwater 
flow rate v ,  porosity 0, single spatial coordinate x, and L and 5 

representing the liquid and solid phases respectively. 
C ~ '  Cs 

represent the concentrations of a radionuclide in the two phases. 

In equation representinq material balance in the element Ax after 

a time passage, At, may be written as follows: 

/ . - -  

I. 9 . a x . a ~ ~  + (1 - O).AX.AC~ = C L . O . v . A t  

(expresses chanoe in quantity . (flow in) 

of nuclide after a time -('L '5 AX). 0.v.At 
passage, At, in volume ax 
element Ax.) .(flow out) 

decay 
( ~ r a c t i o u  ) (inventory in L,S.) 

(flow associated with dispersion 

at entrance, exit of element; 
DL assumed independent o f  x .  

Equat 

decay 

ion I represents the material balance for any nuc 

constant and DL is the coefficient of hydrodynam 

1 ide 
ic d 

; A is 

i spers 
the 

ion. 

Combining terms and dividing by O.Ax.At, gives: 

Adsorption may be introduced by assuming instantaneous equilibrium 
and reversibilitv between liquid and solid :bases. with: 

C, = K b C L  ( K i  dimensionless) -, 
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t I 
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r 
I 

1 .. 
@(porosity) P h a s e  1 v 

I 1 g r o u n d w a t e r  f l o w  rate 
c o n c e n t r a t i o n  : c~ 'L + -Ax a c ~  ax 

a c ~  a2cL g r a d i e n t :  - 5+ ax 7rAX ax 

Volume Elements: 

L i q u i d  @Ax 

S o l i d  (1-0)Ax 

C L' C S i n T  u C i  o r  s i m i l a r  units 

F i g u r e  1 

- 3  - 



A l s o ,  l e t  K d  = p B K d ,  w i t h  f B ( g / m l )  = b u l k  d e n s i t y  o f  .'̂  

a q u i f e r .  - 
Cs i n  u C i / g ,  Kd i n  m l / g ) .  Then  Cs = K C ' ( -  

7% L' f B  

K d  i s  c a l l e d  t h e  d i s t r i b u t i o n  c o e f f i c i e n t ,  a n d  i s  a  m e a s u r e  o f  t h e  

e x t e n t  t o  w h i c h  t h e  s o l i d  a d s o r b s  t h e  n u c l i d e .  V a l u e s  f o r  Kd a r e  

l i s t e d  i n  t h e  D E I S ,  Volume 11 ,  T a b l e  K - 3 ,  page  K-20,  a n d  w e r e  u s e d  

as  i n p u t  p a r a m e t e r s  f o r  t h e  c a l c u l a t i o n s  made i n  t h e  r e p o r t .  

R e p l a c e  C s  i n  I 1  b y  PBKdCL. Then  

T h e n  : 
a K - aKL a 2 ~ L  

v .  Ea+ = - v - ax + D~ 2 
ax 

L e t  t '  = t / B .  

Then  : 

V I .  a K  - a K ~  + D~ a 2  K~ 2= - " -  
a t '  ax 2 ax 

2 V a l u e s  f o r  DL = 185  m / y r  (P. B r a n n e n ,  p e r s o n a l  c o m m u n i c a t i o n  t o  

M .  G r e e n f i e l d ,  1 9 7 9 )  a n d  i = 4 .45  m / y r  ( = 0 . 0 4  f t / d a y )  

( D E I S ,  11 ,  K-14;  a l s o  D E I S ,  I, 9 - 1 1 2 )  h a v e  been u s e d  i n  t h e  r e p o r t  

c a l c u l a t i o n s .  

N o t e  t h a t  DL 
- - - - 41 rn = 1 3 6  f t .  

v 

I f  t h e  c o n c e n t r a t i o n  g r a d i e n t  c h a n g e s  a r e  s m a l l  in.-40 m e t e r s ,  p e r h a p s  
-3 -. 

a - K ~  c a n  be  n e g l e c t e d  i n  some a n p r o x i m a t i o n  c o m p a r e d  t o  iaK~. .- 
ax 



a K a K ~  + ; L = - 
a x  0 

at' 

Any function of the form f ( x  - qt') or 
satisfy this partial differential equat 

- 

f[x - (i) t] will 

ion; it represents - 
X v a traveling wave form, f ,  moving with the speed r = from 
C 

repository site towards the river. Thus if B>>l, then the 

consequences will be a retarded nuclide moveient. The actua 

concentration 'L i s  of the form e -Atf . For a cnllection of 
nuclides, indexed by i ,  each will move with its own velocity - 9 

- A  t 
q/Bi, and will be modified by its own decay factor. e , and 
the appropriate inventory activity, Ai. 

*i If one assumes a common dissolution time, T d ,  then T is the 
time rate of release from the repository, acting as g source 
term. Figure 2 depicts the "spectral" composition of nuclides 

traveling from the reoository to the Pecos River. 

Concentration 

0 f 

Nuclides 

spicial 
thickness 

- 
v 

Velocity = ii..-+ 
1 

t 
x = o  Distance from Repository 

a? site f 
x=15 miles 

at Pecos River 

Figure 2. 



15  m i l e s  A r r i v a l  t i m e  ( A T ) i  t o  Pecos R i v e r  i s  
i / B i  

R e l e a s e  R a t e  f r o m  R e p o s i t o r y  (RRR) i s  - A i  

d  

D i s c h a r g e  R a t e  a t  Pecos R i v e r  (DRpR)  i s  A i  e  - X i  ( A T )  
- 
T d  

I f  t h e  f l o w  r a t e  o f  t h e  Pecos R i v e r  i s  F ,  t h e n  t h e  c o n c e n t r a t i o n  

o f  n u c l i d e s  a t  t h e  Pecos R i v e r ,  ( C p R ) .  i s  A i  . 1  . e  - A i  ( A T ) i  - - 
T d  F 

a t  t h e  a . t . r i v $ l  t i m e  !AT) i .  

The p u r p o s e  o f  r o - s t r u c t i f i c  t h i s  r a t h e r  c r u d e  a n d  s i a ~ p l e  " s q u a r e  

wa;e" m o d e l  i s  t o  u s e  a  z e r o  o r d e r  a p p r o x i m a t i o n  a p p r o a c h  f o r  

c s m p a r i s o n  w i t h  t h e  c a l c u l a t i o n s  i n  t h e  DEIS r e z o r t s .  S i n c e  t h e  

mode l  i s  o n e - d i m e n s i o n a l  a n d  d i s p e r s i v i t y  i s  n e g l e c t e d ,  one  may 

r e a s o n a b l y  e x p e c t  c o n c e n t r a t i o n s  a n d  d o s e s  t o  be  g r e a t e r  t h a n  t h o s e  

b a s e d  o n  a  m o r e  e l a b o r a t e  3  d i m e n s i o n a l  a p p r o a c h .  C l e a r l y  t h i s  

c o m p a r i s o n  i s  i n t e n d e d  o n l y  a s  a  r o u g h  c h e c k  on  t h e  v a l i d i t y  o f  -. 

t h e  m e t h o d o l o g y  u s e d  i n  t h e  DEIS c a l c u l a t i o n s .  If t h e r e  i s  an  

a p p r o x i m a t e  a g r e e m e n t ,  t h e n  a t t e n t i o n  may be  t u r n e d  t o  t h e  assumed 

v a l u e s  f o r  t h e  i n p u t  p a r a m e t e r s ,  n o t a b l y  t h e  g r o u n d w a t e r  f l o w  

v e l o c i t y  a n d  t h e  Kd v a l u e s .  

0 .  P a r e n t - O a u q h t e r  Decay  C h a i n  

The  p r e c e e d i n g  a n a l y s i s  assumes t h a t  r e p o s i t o r y  i n v e n t o r y  a c c o u n t s  

f o r  a l l  t h e  n u c l i d e s  t h a t  p o t e n t i a l l y  may t r a v e l  t o w a r d s  t h e  Pecos 

R i v e r .  ' A c t u a l l y  o n e  m u s t  c o n s i d e r  d a u g h t e r  d e c a y  p r o d u c t s  as  a d d i -  

t i o n a l  s o u r c e s .  I n  some i n s t a n c e s  t h e  p r o d u c t i o n  o f  t h e  n u c l i d e  v i a  

d e c a y  may b e  much g r e a t e r  t h a n  t h e  s o u r c e  f r o m  t h e  r e p o s i t o r y .  

A n o t h e r  r e a s o n  f o r  t h e  i m p o r t a n c e  o f  d e c a y  p r o d u c t s  s t e m s  f r o m  t h e  

r e t a r d a t i o n  v a l u e s ,  8 ,  f o r  some n u c l i d e s .  F o r  e x a m p l e ,  t h e  Kd v a l u e  

f o r  T h o r i u m  i s  g i v e n  a s  2200  (a) ( D E I S ,  11, T a b l e  K-3,  p .  K - 2 0 ) .  
g  

T h i s  l e a d s  t o  a  B v a l u e  o f  t h e  o r d e r  o f  l o 4 ,  w h i c h  p r e c l u d e s  t h e  

t r a v e l  o f  T h o r i u m  f r o m  t h e  r e p o s i t o r y  ( T h - 2 3 0  a n d  T h - 2 2 9 ) .  However ,  - 



Th-229  i s  t h e  d a u g h t e r  d e c a y  p r o d u c t  o f  U-233 w h i c h  i s  p r e s e n t  i n  

t h f  r e p o s i t o r y  i n v e n t o r y .  The l i s t e d  v a l u e  o f  Kd f o r  u r a n i u m  i s  

1  ( m l / g )  ( D E I S ,  11,  T a b l e  K-3,  p .  K - 2 0 )  w h i c h  l e a d s  t o  a  B v a l u e  

f o r  u r a n i u m  o f  a b o u t  19 .  Thus U-233 t r a v e l s  f r o m  t h e  r e p o s i t o r y  

t o  t h e  Pecos R i v e r  i n  a  t i m e  i n t e r v a l  o f  a p p r o x i m a t e l y  ( A T ) U - 2 3 3  - - 
5  1 9 ( 1 5  m i . l . 9 4  f t . / d a y !  = 1 0  y e a r s .  The Th-229 i n  e f f e c t  g e t s  a  

" p i g g y - - b a c k n  r i d e  a n d  makes t h e  j o u r n e y  i n  t &  same t i m e  i n t e r v a l .  

The f o l l o w i n g  a n a l y s i s  d e v e l o p s  t h e  r e l a t i o n s  needed  t o  compute  

r e l e a s e  r a t e s  i n t o  t h e  Pecos R i v e r  a n d  c o n s e q u e n t  c o n c e n t r a t i o n s .  

Assume a  s i n g l e  d a u g h t e r ,  D ,  f r o m  a  p a r e n t ,  P ,  w i t h  d e c a y  c o n s t a n t :  
a The i n i t i a l  p a r e n t  a c t i v i t y  ( i n  t h e  r e p o s i t o r y )  i s  Ap,o - D ~ ~ P .  

- 

Xp M ~ , 9  (NP,o i s  t h e  number  o f  p a r e n t  a toms i n i t i a l l y  i n  t h e  r e p o s i -  

t o r y ) .  Assume t h e  d a u g h t e r  a c t i v i t y  i n i t i a l l y  i s  A 
D,O 

= 0 .  

I n  g e n e r a l .  

T h u s ,  a t  t = O :  

T h u s ,  t h e  i n i t i a l  r a t e  o f  p r o d u c t i o n  o f  d a u g h t e r  a c t i v i t y  i s :  

F o r  a  v e r y  l o n g  l i v e d  p a r e n t ,  I 1 1  i s  a c o n v e n i e n t  a p p r o x i m a t i o n  f o r  

c o m p u t i n g  t h e  r a t e  o f  p r o d u c t i o n  o f  a d a u g h t e r .  

The g e n e r a l  s o l u t i o n  f o r  I i s :  
r 1 



d A ~  - The general form for d N ~  
- 'D dt can be stated as: 

d A x ~ ~ - ' D ~  
v .  2 = 

- X~ 
dt 'DAP, 0 'D -'P e- 

One may also compute the ratio (AD/Ap): 

For sufficiently long times (with XDt>>l), V I  becomes: 

VII. 

An approximation for the daughter discharge rate into the Pecos 
River can be derived. Assume that B D > > B p .  One may picture the 

"square wave" concentration of the parent making its journey to the 
Pecos River, dropping or leaving behind the daughter product 

distributed along the pathway from repository to the Pecos River. 

Compute the total activity o f  the daughter at the arrival time, 

ATp, of the parent (ATp = G k s ) ,  distributed spatially along - 
the 15 miles. ?/BP 

From VI: 

VIII 

If one makes the approximation that this activity o f  the daughter 

is uniformly spread over the 15 miles (actually there is a small 

gradient which is computed later in this report for an actual case), 
then the spatial distribution at the time ATp is: 

Now one may compute the linear velocity of this distributed activity 



Combining the spatial distribution with the velocity y i e l d s  the 

- discharge rate into t h e  P e c o s  River ( O R p R ) :  . . 

I X .  

C. C o mputation o f  D i s c h a r g e  Rates into t h e  Pecos River and o f  Con- 

centrations; C o m p a r i s o n  o f  P e a k  Values (and T i m e s )  With Intera 

Calculations 

S c e n a r i o  4 m a n d a t e s  t h e  full f l o w  o f  ~ u s t l e r  aquifer through the 

repository, and a s s u m e s  t h e  c o m p l e t e  d i s s o l u t i o n  o f  t h e  s p e n t  fuel 

a s s e m b l i e s  along w i t h  t h e  bedded salt. T h e  DEIS states that 
t h i s  proposed e v e n t  is a bounding c a s e ,  and f o r  t h i s  reason it w a s  

c h o s e n  f o r  c a l c u l a t i o n  u s i n g  t h e  l i n e a r ,  square-wave model. 

C o l u m n  1 o f  T a b l e  1 l i s t s  t h e  n u c l i d e  and C o l u m n  2 lists t h e  

inventory activity, A, i n  c u r i e s  c o n t a i n e d  in t h e  1000 sp e n t  fuel - a s s e m b l i e s  in t h e  repository. T h e s e  n u m b e r s  a r e  based on t h e t a b u l a t e d  

v a l u e s  o f  C i l l i t e r  f o r  e a c h  nuclide, 10 y e a r s  after d i s c h a r g e  from 

t h e  reactor, ( D E I S ,  I, T a b l e  9-44, p. 9-104), and t h e  computed 

v o l u m e  p e r  a s s e m b l y  ( o r  c a n i s t e r )  o f  4 8 5  liters. This number is 

based o n  t h e  s t a t e d  d i m e n s i o n s  o f  t h e  a s s e m b l y  a s  14 inch d i a m e t e r  

by 1 6  f o o t  length. 

"01 c a n  

T h u s  t h e  i n v e n t o r y  l i s t  

2 ITD H - 2 
= - (g) 1 6  ft. 3 

ing f o r  T c - 9 9  i s  o b t a i n e d  as: 

lo-* Ci/l x 4 8 5  l/can x lo3 c a n  

x lo3 ci. 

T h - 2 3 2  i s  o m i t t e d  in c o l u m n  I b e c a u s e  t h e  inventory i s  very small, - 
a f a c t o r  o f  lo4 l e s s  t h a n  t h e  n e x t  l a r g e r  a m o u n t  (Th-229). 



Column 3 lists the release rate from the repository (RRR) in (u~ilsec), 
obtained by dividing the activity in column 2 by the dissolution 
time Td = 4650 yrs. = 1.47 x 10" sec. - 

s value for Td is based on a 
It plus radioactive material 

x 42)ft.3 = 3.63 x lo7 ft. 3 

days = 4,650 yrs. = 1.47 x 

(DEIS, I ,  p. 9-112; 11, p .  K-14. 

dissolution rate of 21.4 ft.3/day 
) ,  and a repository volume of (930 x - 

I . Thus Td = 3.63 x 10 - days = 1.70 x 

sec. 
11 -4 

1 - 0 ~ ~ ~ ~  Column 4 lists the values for the retardation factor, B= 1 + - Q 
(equation I V ,  section A ) .  The porosity, 0 ,  for the Rustler 
aquifer is taken as 0.1 (DEIS, I ,  - 1 8  P6 is assumed to be 

3 
2g/m . Values for Kd are taken from DEIS, 1 1 ,  Table K-3. p. K-20. 

Column 5 lists arrival times, AT, at the Pecos River computed as: 

(AT)i = Bi (5280) years. 
-I 

Since (AT)i = 15 mi./(i/Bi) and i = .04 ft.lday or 15 ft./yr. 

Column 6 lists half- lives (DEIS, I ,  Table 9-44, 9-104). 

Column 7 lists computed discharge rates into the Pecos River (DRpR) 

in units of (~Ci/sec), based on the release rate from repository 

with an appropriate decay factor: (DRpR) = (RRR)e - A  (AT) 

Column 8 lists the concentration in the Pecos River computed by 
dividing the discharge rate by the volume flow rate of the river, 

515 l/s (DEIS I, 9-116). 

Column 9 lists peak values for concentrations in the Pecos River 

as computed by INTERA and listed in BDM/TAC 79-156-TR;Appendix 0 ,  

P. 8-4 through 6-27. 



D. Discharge Rates into Pecos River, Concentrations for Dauqhter 

Products 

Discharge rates for a number of nuclides were not computed (column 7) 

either because of relatively short half-lives, or rather large B (Kd) 
values or both (Ra-226, Th-229, Th-230, Np-237, Pu-?39, Pu-240, 
Pu-242, Am-243). However a number of these are produced as daughter 

products of "traveling" parents and computations are then made on 

that basis. For example: 

U-234 (P) +++ Th-230 ( D ) ;  

Th-239 (P) +++ Ra-226 ( D ) ;  

Thus both Ra-226 and Th-230 will piggy-back on the J-234. 

In the case of U-233, the repository is a source. Yp-237 in the 

repository doesn't travel because of a large B(Kd) value. However 

Np-237 does produce U-233, which constitutes a second (and larger) 

source for that nuclide. Additionally: 

U-233 (P) +++ Th-229(D). 

In this case the Th-229 will piggy-back on a traveling parent, U-233. 

D. 1. Consider this series: 

U-238 (4.8'~ 10' yrs.) 

U-234 (2.4 x lo5 yrs.) 
Th-230 (0.77'~ lo5 yrs.) 
Ra-226 (1 .6'x lo3 yrs.) 

For the first pair (U-238, U-234): 

AL,-238 (repository) = 146Ci 

RRR U-234 = 5.9 x (uCi/sec) 



(from Table 1 ,  column 2 and 3 ) .  From section 0 ,  equation 111, 

d N g  0.693 
= - 

'u-234 d t  2.4 x 10 yr. x 146 Ci x lo6 uCi/Ci A 

X 
yr. 

0 

0.315 x 10" sec 

This is <1/4% of RRR U-234, and is unimportant as a source term. 

0 . 2 .  Now consider U-234- Th-230; AU-234 = 870 Ci 

Compare the initial rate of growth of Th-230 activity with the 
repository source, RRRTh-230. From section B, equation II!, 

d N ~ h - 2 3 0  - - . 0.693 
'Th-230 dt 5 x 8.7 x lo2 ci 0.77 x 10 yr. 

x lo6 pci/ci x 
sec 

This is about 5 x RRRTh-230 ( = 4.6 x ~ ~ i l s e c ) .  

Thus not only is the radioactive decay of U-234 a larger source 

term to produce Th-230 (compared to repository), but the uranium 

also acts as a carrier. 

The method outlined in section B is now used to compute the dis- 
charge rate into the Pecos River. 

First compute the total activity of the Th-230, distributed along 

the 15 miles. The time of interest is the arrival time, A T ,  for 
5 the parent of U-234, which is 1.0 x 10 yrs. (Table 1, column 5). 

5 At t = 10 yrs., the activity of U-234 is: 



= 652 Ci. 

The activity of daughter Th-230 is given by (section 0 ,  equation VIII): 

Thus, 5 
A ~ h - 2 3 0  = 652 x 0.67 = 437 Ci at 5=10 yrs. 

The distribution of this activity spatially over the 15 miles 

is not uniform, but the gradient is not large. It can be estimated 

by computing the rate of formation in (CiIKyr) at the Pecos River 
5 (t=lO yrs.) vs. the rate of formation at the repository with 

5 an allowance for a time interval of 10 hrs. to elapse. 

Using section B ,  equation 1 1 1 ,  at the repository, at t=O: 

d A  Th-230 - - 0.693 (870Ci) = 7.8 CilKyr 

dt 0.77 x lo2 Kyr 

5 Thus at the repository, at t = 1 0  yrs., this would in effect be 
diminished by the decay factor: 

or d A ~ h - 2 3 0  
dt 

= 7.8(.407) = 3.2 CilKyr at the 
5 repository at t=lO yrs. 

-13- 



5 However  a t  t h e  Pecos R i v e r ,  a t  t - 1 0  y r s ,  f r o m  s e c t i o n  B ,  
e q u a t i o n  V :  

Thus  a n  i n v e n t o r y  o f  437 C i  o f  T h - 2 3 0  i s  d i s t r i b u t e d  a l o n g  t h e  

p a t h  f r o m  t h e  r e p o s i t o r y  t o  t h e  Pecos  R i v e r ,  w i t h  a  s p a t i a l  g r a d i e n t  

s u c h  t h a t  t h e  r e l a t i v e  c o n c e n t r a t i o n  ( C i / m i l e )  a t  t h e  r e p o s i t o r y  

i s  j u s t  3 . 2  = 1 . 7  x t h e  v a l u e  a t  t h e  Pecos R i v e r .  I f  t h e  v a r i a t i o n  

i s  assumed t o  be  l i n e a r  w i t h  d i s t a n c e  i t  c a n  b e  shown t h a t  t h e  

s p a t i a l  g r a d i e n t  v a r i e s  f r o m  36.7  - Ci a t  t h e  r e p o s i t o r y  t o  21 .7  C i /  m i l e  
m i l e  a t  t h e  Pecos  R i v e r .  ( I f  u n i f o r m i t y  h a d  been  assumed,  t h e  v a l u e  

437 C i  C i 
be 1 5  m i l e s  = 2 9 . 1  - ) .  The l i n e a r  s p e e d  o f  t h i s  a c t i v i t y  m i l e  

i s  c o m p u t e d  a s :  

C o m b i n i n g  t h e  s p e e d  w i t h  s p a t i a l  g r a d i e n t  o n e  c o m p u t e s  t h e  d i s c h a r g e  

r a t e :  

= 21.7 -FL t6 +) 0.221  r 1 0  - 1 4  D R ~ h - 2 3 0  m i  1 e s  m i l e  s e c  

D i v i d i n g  b y  t h e  f l o w  r a t e  o f  t h e  Pecos  R i v e r ,  F = 515 R : - 
set 



The compar ison  v a l u e  ( I n t e r a )  l i - t e d  i n  BDM-TAC 79-156-TR, 

Append ix  B, 6-12 i s :  

1 .01  x  10 5 -lo u C i  a t  t = 10 y e a r s .  
e 

D.3. The c a l c u l a t i o n  f o r  rad ium-226,  t h e  l a s t  d a u g h t e r  o f  i n t e r e s t  

i n  t h e  U-238 c h a i n  can o n l y  be a p p r o x i m a t e d  w i t h  t h e  c r u d e  

model  b e i n g  used, i n  p a r t  because o f  i t s  r e l a t i v e l y  s h o r t  h a l f -  

l ! f e .  However an uppe r  l i m i t  can be e s t i m a t e d .  

S i n c e  Ra-226 i s - s o  s h o r t - l i v e d ,  i t  may be assumed t o  be i n  

s e c u l a r  e q u i l i b r i u m  w i t h  i t s  p a r e n t ,  Th-230. A t  o r  c l o s e  t o  
5  t h e  t i m e  t = 10 y e a r s ,  t h e  p a r e n t  a c t i v i t y  i s  A T h - 2 3 0  = 437 C i  - ( s e e  D . 2 . ) .  I n  t h i s  case, u s e  s e c t i o n  B e q u a t i o n  V I I ,  t o  compute 

t h e  d a u g h t e r  a c t i v i t y :  

A ~ a - 2 2 6  = 437 ( 1 . 0 2 )  = 446 C i .  

The s p a t i a l  d i s t r i b u t i o n  w i l l  be t h e  same, v i r t u a l l y ,  as f o r  

t h e  Th-230. Thus a t  o r  n e a r  t h e  Pecos R i v e r  t h e  s p a t i a l  
C i g r a d i e n t  w i l l  be 21.7 x 1.02 = 22.1 - m i  1 e . I f  one assumes 

t h a t  t h e  Th-230 d i s t r i b u t i o n  has advanced t o  o r  n e a r  t h e  Pecos 

R i v e r ,  t h e n  t h e  Ra-226 w o u l d  move w i t h  g r e a t e r  speed, s i n c e  

i t s  B v a l u e  i s  much l o w e r  ( -  450)  t h a n  t h a t  f o r  Th-230 ( 3 9 , 6 0 0 ) .  

The p o t e n t i a l  d i s c h a r g e  r a t e  i n t o  t h e  Pecos R i v e r  w o u l d  b e  

t h e  p r o d u c t  o f  t h e  s p a t i a l  g r a d i e n t  and t h e  speed of '  advance.  

Thus:  

+6 uCi f t .  
= 22.1 x  1 0  mnx 0 . 0 4  day 1 

D R ~ a - 2 2 6  
450 5 .28  x l o 3  f t . / m i l e  



This must be considered an upper limit, since it is clear that 
prior to the arrival of Th-230 to the Pecos River, the production 
of the Ra-226 from the leading edge of the Th-230 would "race" 

ahead of the thorium column, but would also undergo relatively 
rapid decay (radium has a short half-life in this context of 

1600 yrs.). Thus there would actually be some build-up of Ra-226 

at or near the Pecos River over some period o f  time. 

The 6:scharge rate computed above must be compared with the total 

production rate of Ra-226 from Th-230, to ascertain whether that 
would constitute a rate-limiting process. Using section B, 
equation 111: 

Thus Th-230 is producing Ra-226 a t  a rate which is orders o f  
-. 

magnitude greater than the rate at which Ra-226 is leaving Th-230 

as a discharge into the Pecos River. 

An upper limit value for the concentration in the Pecos River is 

computed by dividing the discharge rate by the river's flow rate, F:  

The listed concentrations in BDM/TAC 79-156-TR, Appendix B, B-13, 
5 show increasing values up to the last tabulation for tz10 yrs. of 

7.5 x 10 - l o  (pci/l). 



- 0.4. C o n s i d e r  Np-237 --- U-233 as a s o u r c e  t e r m  f o r  t h e  11-233. The 
- 5 

r e p o s i t o r y  p r o d u c e s  a r e l e a s e  r a t e  f o r  U-233 o f  0 .99  x 1 0  u C i / s e c ,  

and  c o n t i n u e s  t h i s  f o r  a  d i s s o l u t i o n  t i m e  DT = 4650 y r s .  F o r  t h i s  

same t i m e  i n t e r v a l  one may compu te  t h e  a c t i v i t y  o f  U-233 p r o d u c e d  
b y  d e c a y  f r o m  t h e  Np-237 i n v e n t o r y  o f  440 C i .  

From S e c t i o n  B,  e q u a t i o n  V I :  

I n  t h i s  c a s e  t ( ~ 4 6 5 0  y r s . )  i s  s u f f i c i e n t l y  s m a l l  t h a t  (AD - X p ) t  < < I .  

Thus one  may r e w r i t e  t h e  a b o v e  a s :  

- 
( b y  e x p a n d i n g  t h e  e x p o n e n t i a l ) .  

T h u s :  AU-233 0.693 x  4 5 6 0  
= A ~ p - 2 3 7  

1.6 x l o 5  

= 8.86 C i  a t  t = 4 6 5 0  y r s .  

T h i s  i s  i n  e f f e c t  t o  b e  a d d e d  t o  t h e  r e p o s i t o r y  i n v e n t o r y  o f  1.46 C i  

f o r  U-233. Thus  t h e  c o r r e c t i o n  t o  t h e  p r e v i o u s l y  compu ted  c o n c e n t r a -  

t i o n  i n  t h e  Pecos  R i v e r  o f  1.2 x  1 0 ' ~  v C i / l  i s :  

See t h e  e n t r y  i n  c o l u m n  8, T a b l e  1  f o r  U-233. Compare w i t h  t h e  BDM, 
- 8  ( u C i  A p p e n d i x  B, 8 -25  v a l u e  o f  6.2 x  1 0  l-). 



r( , . i .  C o n s i d e r  Th-229 a s  t h e  d a u g h t e r  of U-233. As t h e  U-233 moves t o  - 
t h e  Pecos R i v e r ,  i t  p roduces  Th-229 which i s  t h e n  d i s t r  2u t ed  o v e r  

t h e  1 5  m i l e s  from t h e  r e p o s i t o r y  t o  t h e  r i v e r  ( b e c a u s e  o f  t h e  l a r g e  

B v a l u e  f o r  Thor ium) .  To o b t a i n  t h e  t o t a l  a c t i v i t y  o f  Th-229 p r o -  

duced by d e c a y ,  i t  i s  f i r s t  n e c e s s a r y  t o  compute t h e  t o t a l  a c t i v i t y  
5 o f  U-233 produced  i n  t = 10 y e a r s  by decay  from Np-237. From 

s e c t i o n  B ,  e q u a t i o n  V I :  

5 a t  t = 10 y r s . ,  w i t h  a p p r o p r i a t e  v a l u e s  f o r  t h e  A's: 

5  a t  t = 10 y r s . ,  *Np-237 = 440 x e.x  p  1-02;~'l 
= 426 Ci.  

5 T h u s  A ~ - 2 3 3  = 151 C i  a t  t = 10 y r s .  S i n c e  Th-229 i s  a s h o r t  l i v e d  

d a u g h t e r ,  i t  w i l l  be i n  t r a n s i e n t  e q u i l i b r i u m  w i t h  U-233 and have 

v i r t u a l l y  t h e  same a c t i v i t y  o f  151 C i .  

151 C i  - T h u s  t h e  s p a t i a l  d i s t r i b u t i o n  of  t he  Th-229 i s  mile - 10.0  C i  - 
m i  1 e  

The l i n e a r  s p e e d  o f  the  Th-229 i s  0.221 x 10 - I 4  ( s e e  s i m i l a r  sec 

c a l c u l a t i o n s  f o r  Th-230) .  



T h e r e f o r e :  D R p R  = 10.0 x 0 .221  x 1 0  -14  10+6 

= 2 . 2 1  x u t i / s e c  

Compare w i t h  BDM, A p p e n d i x  B, B-26 v a l u e  o f  1 . 5  x 1 0 - l 1  ( u C i / l )  

E .  C o m p a r i s o n  o f  1 -129  and  T C - 9 9 ' w i t h  D E I S ,  I, f o r  D i s c h a r g e  

R a t e  and Maximum C o n c e n t r a t i o n s  

The c o m p u t e d  v a l u e  f o r  t h e  d i s c h a r q e  r a t e  i n t o  t h e  Pecos - 
= ( p C i / d a y  -' 'Ci x 0 . 8 6 4  x 1 0  - f o r  1 - 1 2 9  i s  110 x 1 0  

d a y  

The v a l u e  g i v e n  as  a  maximum i n  DEIS, I, F i g .  g - 1 4 ( b ) ,  9 

12 .2  ( u C i / d a y ) .  

R i v e r  

1. 

- 1 1 3 '  i s  

One may p i c t u r e  t h e  t i m e  s e q u e n c e  f o r  t h e  s q u a r e - w a v e  c a l c u l a t i o n  

and  f o r  t h e  D E I S  c o m p u t a t i o n  a s  f o l l o w s :  

D i s c h a r g e  

R a t e  

wave 

T ime  f r o m  e v e n t  ( t h o u s a n d s  o f  y e a r s )  

F i g u r e  3 



F o r  t h e  c o n c e n t r a t i o n  a t  t h e  Pecos R i v e r ,  one  may p i c t u r e  t h e  

t i m e  sequence  

C o n c e n t r a t i o n  

a t  

Pecos R i v e r  

f o r  1 - 7 2 9  

and  

Tc-99 

( m o s t l y  

T c - 9 9 )  

as f o l l o w s :  

1 . 1 ~ 1 0  - - -  
e D E I S ,  I ,  F i g .  9 -20 ,  p.  9 -121  

- - - - 0 . 9  x 1 0  - 4 

+EEG c a l c u l a t i o n  
( s q u a r e  wave m o d e l )  

J 5 1 0  1 5  

T i m e  f r o m  e v e n t  ( t h o u s a n d s  o f  y e a r s )  

F i g u r e  4 



F. Use o f  " S q u a r e  Wave" Mode l  t o  C a l c u l a t e  Dosages 

Body and Organs  

S c e n a r i o  4, S p e n t  F u e l  A s s e m b l i e s  a t  b la laga  Bend '---/ 

One may t e s t  t h e  s q u a r e  wave mode l  by  c o m b i n i n g  Pecos R i v e r  c o n c e n -  

t r a t i o n s  ( p C i / l )  w i t h  t h e  assumed i n g e s t i o n  r a t e  o f  730 ( l l y r . )  t o  

o b t a i n  uCi i n g e s t e d .  The mrem dose  w i l l  be s p r e a d  o v e r  a  t i m e  

i n t e r v a l  d e p e n d i n g  on t h e  te f f  ( e f f e c t i v e  h a l f - l i f e )  f o r  t h e  

n u c l i d e  i n  t h e  w h o l e  b o d y  ( o r  o r g a n  o f  i n t e r e s t ) .  C o n v e n t i o n a l l y  

a  50 y e a r  c o m m i t m e n t  p e r i o d  i s  u t i l i z e d .  F o r  n u c l i d e s  l i k e  Tc -99  

w i t h  r a p i d  e l i m i n a t i o n  ( t e f f  - 5 t o  30 d a y s ) ,  t h e  dosage i n t e r v a l  

v i r t u a l l y  c o i n c i d e s  w i t h  t h e  i n g e s t i o n  t i m e .  F o r  r a d i u m  and 

t h o r i u m  w i t h  v e r y  s l o w  e l i m i n a t i o n ,  t h e  b o d y  ( o r g a n )  c o n t e n t  

d i m i n i s h e s  s l o w l y ,  and  t h e  d o s a g e  i s  s p r e a d  o v e r  t h e  50 y e a r s .  

Thus,  t h e  f i n a l  c o m p u t e d  d o s e  i s  e q u i v a l e n t  t o  m r e m l y r .  o n l y  f o r  

r a p i d ? y  e q u i l i b r a t e d  n u c l i d e s  ( T c - 9 9 ) .  F o r o t h e r s ,  t t i e  d e s i g n a t i o n  

i s  t h e  u n a v o i d a b l y  awkward :  mrem/pe r  5 0  yr .  p e r  pC i  i n g e s t e d .  
A I f  t h e  i n g e s t i o n  i s  assumed t o  r e - o c c u r  a  s e c o n d  y e a r ,  a  t h i r d  

y e a r ,  e t c . ,  t h e n  t h e  mrem/50 y r .  w i l l  i n c r e a s e  a p p r o x i m a t e l y  

l i n e a r l y  w i t h  t h e  t o t a l  i n g e s t e d  number  o f  p C i l s ,  f o r  r a d i u m  and 

t h o r i u m  b u t  - n o t  f o r  T c - 9 9 .  ( s e e  F i g u r e  5 ) .  

N o t e  t h e  t e m p o r a l  r e l a t i o n  b e t w e e n  u p t a k e  r a t e  I ( u c i l y r . )  and  

b o d y  o r  o r g a n  c o n t e n t  q ( p C i )  f o r  v a r i o u s  n u c l i d e s .  

N o t e  t h a t  t h e  DEIS, p a g e s  9 - 1 2 2  a n d  9 -123 ,  u s e s  t h e  n o t a t i o n  

"Dose r a t e  ( r e m / y r . ) "  w h i c h  i s  i n a p p r o p r i a t e .  To be c o n s i s t e n t  

w i t h  i t s  own s o u r c e  m a t e r i a l  i t  s h o u l d  r e a d :  "Dose Commitment /  

o n e  y e a r  i n t a k e '  o r  e q u i v a l e n t .  



Nucl i de T e f f  I ( u p t a h  r a t e ,  ~ C i l y r . )  q(3ody o r  organ content ,  uCi - 

1-129 7-100d 
( thy ro id )  

15-300d 
(bone) 

55 y r s .  
(kidney) 
190 y r s .  
(bone) 

Ra-226 44 y r s .  
(bone) 

0 1  y r .  

0  1  y r .  

0  1  y r .  

Figure 5 

- 2 2 -  

e j u i  1 i  b r i  urn 

0 1  y r .  50 y r .  

0  1  y r .  50 yr .  



. . T a b l e s  2 - 8  i n c l u d e  t h e  f o l l o w i n g ,  co lumn by c o l u m n :  , , .  , .  
,. ,> L 

c o lumn 1 :  n u c l i d e  

co lumn 2 :  c o n c e n t r a t i o n  a t  t h e  Pecos R i v e r  i n  ( p C i / l ) ,  as 

c o m p u t e d  by  s q u a r e  wave mode l  

co lumn 3 :  mrem/vC i  i n g e s t e d ,  as  t a b u l a t e d  i n  N U R E G  0172  f o r  

w h o l e  body ( o r  o r g a n ) ;  b a s e d  on ICRP R c ? o r t s  2 ( 1 3 5 9 1 ,  

6 ( 1 9 6 2 )  and 1C ( 1 9 6 7 ) .  

c o l u m n  4 :  c o l .  ( 2 )  x c o 1 . . ( 3 )  x  730 & / y r  = mrem/one y e a r  i n t a k e  

c o l u m n  5 :  compare  w i t h  BDM/TAC 7 9 - 1 5 E - T R ,  F p p e n d i x  S l i s t i n g s ,  

p a g e s  d e s i g n a t e d  

b o t t o m  o f  

p a g e  : compare  w i t h  E I S - I ;  9-122,  123 ,  maximum dose,  u p p e r  

t r a n s r n i s s i v i t y  a s s u m p t i o n .  

The t a b l e s  g i v e  c o m p a r i s o n s  f o r  1 0  n u c l i d e s  a n d  f o r  8  o r g a n  

s y s t e m s ,  w h e r e  a p p r o p r i a t e  (e.g. o f  t h e  1 0  n u c l i d e s  o n l y  1 -129  

c o n t r i b u t e s  t o  t h y r o i d  d o s e ) .  The  n a t u r e  o f  t h e  c o n c o r d a n c e  

b e t w e e n  c o l u m n s  ( 4 )  a n d  ( 5 )  f o l l o w s  t h a t  o b t a i n e d  p r e v i o u s l y  

b e t w e e n  P e c o s  R i v e r  c o n c e n t r a t i o n s ,  " s q u a r e  wave'' mode l  v s .  

c o m p u t e r  l i s t i n g s  i n  BDM, A p p e n d i x  B  p r i n t - o u t s .  The r a t i o s  

o f  " s q u a r e  wave"  t o  c o m p u t e r  l i s t i n g s  f o r  d o s e s  v a r y  f r o m  a  

min imum o f  1 .2  t o  a  maximum o f  5.0 w i t h  a  mean v a l u e  o f  4.0. 

C o m p a r i s o n s  ( f o r  i n t e r n a l  c o n s i s t e n c y )  b e t w e e n  DEIS maximum 

v a l u e s  a n d  BDM sums a r e  g e n e r a l l y  good,  w i t h  o n e  e l c e p t i o n :  f o r  

L o w e r  L a r g e  I n t e s t i n e  [ L L I ] ,  t h e  sum o f  B D M  l i s t i n g s  i s  

0.124 7 mrem 
Y  r . i n t a k e  

vs. 0.158 f o r  t h e  DEIS maximum v a l u e ,  a  

d i f f e r e n c e  o f  24%. 



G .  Comments 

The s q u a r e  wave model y i e l d s  r e s u l t s  which d i f f e r  f r o n  IL!TERA - 
B D M  l i s t i n g s  ( e . g .  f o r  maximum c o n c e n t r a t i o n s  i n  Pecos R i v e r )  by 
f a c t o r s  r3ng ing  from 1.1 t o  11.2 ( f o r  Radium-226) w i t h  a  mean 

v a l u e  of 4 . 2  ( s e e  T a b l e  1 ) .  C o n s i d e r i n g  t h e  c r u d i t y  of  t h e  one-  

d imens iona l  s q u a r e  wave model ,  t h i s  may be c o n s i d e r e d  f d i r  a g r e e -  

ment.  The same d e g r e e  of  v a r i a t i o n  i s  p r e s e n t  i n  t h e  compar i sons  

of t o t a l  body and organ  d o s e s  ( s e e  T a b l e s  2 - 8 ) .  U s u a l l y  t h e  
s q u a r e  wave model l e a d s  t o  a  h i g h e r  e s t i m a t e ,  a s  e x p e c t e d .  

Perhaps  t h e  most u s e f u l  outcome of t h e  c a l c u l a t i o n s  made i s  t h a t  

i t  p e r m i t s  one t o  p u t  a s  a  l o w e r  p r i o r i t y  t h e  q u e s t i o n  of  t h e  

v a l i d i t y  of t h e  methodology  employed i n  t h e  DEIS c a l c u l a t i o n s  of 

n u c l i d e  c o n c e n t r a t i o n s  and d o s e s  by i n g e s t i o n .  I n s t e a d  one  may 

c o n s i d e r  t h e  key p a r a m e t e r s  t h a t  l e a d  t o  t h e  f i n a l  r e s u l t s .  T h i s  
would i n c l u d e  t h e  K d  v a l u e s  which a r e  r e s p o n s i b l e  f o r  ' ho ld ing -back  

such  n u c l i d e s  a s  P u ,  N p ,  azd  Thorium. A l s o ,  one  would i n c l u d e  t h e  - 
b a s i c  d r i v i n g  p a r a m e t e r ,  v ,  the  assumed ground w a t e r  f l o w  v e l o c i t y .  - 
A t ho rough  r ev i ew a p p e a r s  t o  be a p p r o p r i a t e  t o  p e r m i t  an a s s e s s m e n t  

t o  be made o f  t h e  v a l i d i t y  o f  the v a l u e s  a c t u a l l y  employed i n  t h e  

DEIS. A d d i t i o n a l l y ,  i t  i s  p r o b a b l y  u s e f u l  t o  examine t h e  s c e n a r i o s  

used i n  t he  DEIS t o  c o n s i d e r  w h e t h e r  i n d e e d  ' bound ing  c a s e s '  have 

been i n c l u d e d ,  a s  s t a t e d  i n  t h e  r e p o r t .  



NUCLIDES ACTIVITY 
C i  

\ 

TABLE 1 

MOVEMENT OF NUCLIDES FROM REPOSITORY TO PECOS RIVER (15 m i . )  
** 

comparison o f  Peak Values w i t h  I n t e r a  (BDM l i s t i n g s )  
1 
P 

RELEASE RATE 
FROM 

REPOSITORY 
RRR Luc i /s )  - 

4.6x10-' 

1 . 0 2 ~ 1 0 - ~  

1 . 0 2 ~ 1 0 - ~  

0.86x10-~ 

0 .4x10-~  

0.99x10-~ 

5. ~ X I O - ~  

5. ~ X I O - ~  

0 .95x10-~ 

0 . 9 9 x l 0 - ~  

RETARDATION ARRIVAL TIME HALF-LIFE 
FACTOR 8 AT PECOS RIVER (YRS.) 

AT (YRS.) 

DISCHARGE CONCENTRATION 
RATE INTO IN 

PECOS R I V E R  PECOS R I V E R  
( ~ ~ c i l l )  

B DM 
PEAK VALUE 
(t ime, y rs )  

- 10 
1.01x10 5 

**ED:!-TAC-79-156-TR. A p p e n d i x  B, 8 - 4  t o  8 -27  
(10 

*as a dauqhter product ' r e p o s i t o r y  p lus  parent  



NUCL IOE 

1-129 

Tc-99 

CS-135 

U-238 

U-234 

Th-230 

Ra-226 

U-236 

U-235 

U-233 

Th-229 

Sum - 

TABLE 2 

Whole Body - A d u l t  - Drinking 730 l/yr 

Also compare EIS, 9-122(a) : 

Note: Ra-226 accounts for 75% of total !! 

*Includes e f fect  of daughters 

'T. 

BOM 79-156-TR 
APP. B 

m rem/l yr intake 

COMPARE J 
1.80 m rern 0.394 rn rern 

1 yr i n t  1 yr i n t  



TABLE 3 

Bone - Adul t  - Dr ink ing  730 l l y r .  - 
.- 

NUCLIDE 'pr ! v c i / l )  m r e m ( p ~ i  NUREG 3172 ( l ) ( ? ) x 7 3 0 ( l / y r )  BDM 79-156-TR 
m rem/ l  yr i n t a k e  App. B. 

i n t a k e .  

3 . 0 2 ~ 1 0 ~  23 1.85 0m403 0-146 

COMPARE 

Sum - 9.26 m rem 2.09 in rem 
1 yr i n t  1 y r  i n t  

4i?IS-I, 9-122(d): 2.09 rn rem 
1 y r  i n t  

U-234 accounts f o r  55% o f  t o t a l .  



TABLE 4 

Thyroid - Adult - Drinking 730 l/yr. 
-I 

YUCLIDE C (Vci/l) NUREG 0172 (1)(2)~730(l/yr) BDM 79-156-TR 
Pr in rem/l yr intake APP. B 

inta e 

EIS-I, 9-122(b) : 

P .  rr 

3 7.23~10 21 1.00 1.86 

COMPARE 00 
Y r r  



NUCLIDE 

Sum - 

TABLE 5 

L i v e r  - Adul t  - Dr ink ing  730 l / y r .  

NUREG 0172 
m rem/uci 

in take 

( 1 )  (Z )x730( l / y r )  BOM 79-156-TR 
m rem/ l  yr i n t a k e  APP. B 

m rem / 1 y r  
i n t a k e  

0. \ 

1.31~10 
COMPARE 

-4 J 
5  2 . 5 8 ~ 1 0 - ~  a t  t=10 y r s .  

EIS-I ,  9-123(a) : 2.72x10-~ 

*No values f o r  l i v e r  f o r  U  are  l i s t e d  i n  NUREG 0172. 



NUCLIDE 

1-129 

TC-99 

U-233 

U-234 

U-235 

U-236 

U-238 

Th-229 

Th-230 

Ra-226 

Sum 

TABLE 6 

Kidney - Adult - Drinking 730 llyr. 

EIS-I , 9-123(b): 

NUREG 0172 (1) (Z)x730(l/yr) BDM 79-156-TR 
m rern/uci m reml 1 yr intake APP.  B 
intake m rem/l yr intake 

P. 
6.04 21 

8.4x10-~ 

2.34 2 1 1.49x10-' 

Y 
2.03~10~ 23 1.26x10-~ 0.98x10-~ B-230 

2 1.99~10 23 1.23 0.27 8-134 

1 .87x102 23 1.36x10-~ 0.36x10-~ B-206 

2 1.91~10 23 2.51~10-I 0.69x10-~ 8-174 

1.75x102 23 2.43~10-I 0.49~10-~ B-126 

2 
5.75~10 23 3.69x10-~ I . ~ O ~ I O - ~  B-238 

2 
5.65~10 23 3.67x10-~ '7.78~10-~ B-142 

2 
1.63~10 23 1.00~10-~ 0.23~10-~ 8-iSo 

COMPARE 

U-234 accounts for 67 Yo 70% of total. 



TABLE 7 

- Lung - Adult - Dr inking 730 l / y r  

NUCLIDE C (!-&i/l) 
P r  

NUREG 0172 (1)  ( 2 ) ~ 7 3 0 ( l / y r )  BOM 79-156-TR 
m rem/uci m rem/l y r  in take 

in take 
APP. B 

1 y r  intake 

CC r+ 
Tc-99 0.87x10-~ 1.58x10-~ 21 1 . 0 0 ~ 1 0 - ~  1 .74~10 .~  B-lll -I ~n o 

COMPARE 

*No value l i s t e d  f o r  I-129/Lung i n  NUREG 0172. 

E I S - I ,  9-123(c) 2.45x10-~ a t  t=10 5 y rs .  

U-235 1 . 0 ~ 1 0 - ~  

U-233 8. 5 x 1 0 - ~  

Th-229 0.88x10-~O 

U-236 1.8x10-~ 

Sum - 

No values o f  m rem/uci in take f o r  Lung are l i s t e d  f o r  U i n  NUREG 0172. 



NUCLIDE 

1-129 

Tc-99 

U-233 

U-234 

U-235 

U-236 

U-238 

Th-229 

Th-230 

Ra-226 

Sum - 

TAGLE 8 

Lower Larqe I n t e s t i n e  ( L L I )  - Adu l t  - D r i n k i n g  730 l l y r .  

NUREG 0172 
m rem/uci 

i n t aKe  

4 . 4 4 ~ 1 0 - I  

6.08 

6 .27~10 '  

6 . 1 4 ~ 1 0  
1 

7 .81~10 '  

5 .76x101 

5.50x101 

5 . 1 2 ~ 1 0  2 

6.02x101 

3 . 3 2 ~ 1 0  
2 

( 1 ) ( 2 ) ~ 7 3 0 ( l l y r )  BDM 79-156-TR 
m r e m l l  y r  i n t a k e  m rern/l y r  i n t a k e  

2.04x10-~ 
- 3 

0 .452~10  B-152 

COMPARE 
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A P P E N D I X  V I I  

OPERATIONAL A N D  LONG T E R M  RELEASE CALCULATIONS 

I t e m  V I I - A  

Annual  Oose Commitment a t  James Ranch 

f r o m  R o u t i n e  O p e r a t i o n  Re leases  

The D r a f t  E I S  uses  t h e  Re leases  t o  t h e  Env i ronmen t  t a b u l a t e d  i n  

T a b l e  8-6 t o  c a l c u l a t e  doses a t  James Ranch (3.0 m i l e s  s o u t h -  

s o u t h w e s t  o f  t h e  c e n t e r  o f  t h e  s i t e )  i n  T a b l e  9-18. The f o l l o w -  

i n g  c a l c u l a t i o n  i s  based  o n  T a b l e  8-6 a n d  t h e  e x t r a p o l a t e d  

x / Q  v a l u e  f r o m  T a b l e  H-36. 

Dose = (6) Q ( i n h a l a t i o n  p e r  y e a r )  (Dose Commitment F a c t o r )  

a d j u s t i n g  f o r  un i t s  

3  P C ~  1 y J 
Dose = (X )(m i n t a k e )  ir; 5 a 7  Y - pC1 i n t a k e  

Y  

( 6 . 2 - 7 ) ( 7 . 3 + 3 ) ( 1 + 1 2 1  Oose = - C i  mrem 
(3.14+/) f L ( Q  x DOC) pc i  I 

mrem Dose ~ ( 1 . 4 4  +2) (0 x DCF) 7 

Dose commitment  f a c t o r s  a r e  f r o m  NUREG-0172, T a b l e  8. 

Va lues  o f  Q x DCF  a r e  t a b u l a t e d  on t h e  f o l l o w i n g  pcge f o r  s i g n i f i -  

c a n t  r a d i o n u c l i d e s  f r o m  T a b l e  8-6. 



TABLE V I I - A  

O rgan  Dose Commi tments  a t  James Ranch f r o m  R o u t i n e  R e l e a s e s  

h u c l  i de 9 Bone Lungs  W G l e  Bod 
-- - 

( C i l y )  DCF - Q(DCF) DCF Q(DCF)  
mrem -- C i  mreni -- lnrem C i  mrem C i C i  mrem 

m---&m 
- -- 

p C i  p C i  y p C i  p C i  y p C i  P C ~  y 
-- 

" 

50 year  dose= (: . 4 4 + 2 ) ( Q x D C F ) =  0.19 mrem c o m m i t m e n t  - 

= 1.9-4 rem - 

1.5-4 rem 

7 .4-3  mrem -- 4 . 5 - 3  mrem -. - 

7.4-6 rem 4.5-6 rem 

7.1-6 rem 3 .8 -6  rem 

DEIS v a l u e  Fati' E E G  v a l u e  



Item V I I -  8 

O p e r a t i o n  A c c i d e n t s  - C H - T R U  Waste 

S c e n a r i o  C - 7  

The a c t i v i t y  r e l e a s e d  and t h e  r e s u l t i n g  doses  due t o  o p e r a t i o n a l  

a c c i d e n t  S c e n a r i o  C - 7 ,  S u r f a c e  F i r e  (1  h r . ) ,  have been e v a l u a t e d .  

The b a s i c  a s sumpt ions  o r  model of t h e  s c e n a r i o  a r e  g i v e n  on page 
9-50, DEIS and summarized below. 

Assumptions 

1 )  I t  t a k e s  one hour  t o  p u t  o u t  t h e  f i r e .  

2 )  25% of  a t y p i c a l  drum i s  c o m b u s t i b l e .  

-. 
3 )  1% of t h e  a c t i v i t y  i n  t h e  c o m b u s t i b l e  w a s t e  i s  r e l e a s e d  i n  

r e s p i r a b l e  form p e r  hour .  

4 )  One d r u m  b u r n s ,  t h e  two a d j a c e n t  d r u m s  burst  e x p o s i n g  c o n t e n t s  

which do n o t  b u r n ,  o n l y  10% o f  s p i l l e d  c o n t e n t s  i s  powder. 

5 )  A t o t a l  o f  0 .0014% of  e a c h  o f  the  two a d j a c e n t  drums i s  

r e s p i r a b l e  and r e l e a s e d .  

6) The d o u b l e  H E P A  f i l t e r  bank h a s  a  d e c o n t a m i n a t i o n  f a c t o r  of  

Based on t h e  CH-TRU i n v e n t o r y  g i v e n  on page E - 2 ,  DEIS,  t h e  

f o l l o w i n g  a n a l y s i s  may be made: 



A n 3 1  y s i s  T a b l e  V I I - B  

Amount o f  R a d i o a c t i v i t y  R e l e a s e d  
i n  C-7 S u r f a c e  F i r e  

Isotope Ci/drum Respirable Release Adjacent Decon t i  
- 

(Pg. E-2) F r a c t i o n  2  Drums Factor Released 

[O.  25% 
-- 

+ 2(0.0014%)1 x = 

?u-238 4.1 1  1.148 x 1  x 10- lo 

To ta l  3.5 8.9 

DEIS (Table 9-23, Page 9-51) 8.8 x lo-' 
n 

The  c u r i e s  r e l e a s e d  d u e  t o  t h e  a c c i d e n t  s c e n a r i o  C-7, S u r f a c e  F i r e  

c a l c u l a t e d  a b o v e  i s  t h e  p r o d u c t  o f  t h e  c u r i e s  p e r  d r u m  t i m e s  t h e  sum 

o f  t h e  f r a c t i o n  r e l e a s e d  f r o m  t h e  b u r n e d  d rum a n d  t w o  a d j a c e n t  

damaged d rums  t i m e s  t h e  d e c o n t a m i n a t i o n  f a c t o r .  

The  c u r i e s  r e l e a s e d  t o  t h e  e n v i r o n m e n t  a r e  t h e n  d i s p e r s e d  a n d  

d i l u t e d  b y  u s i n g  A IRDOS- I1  i n  t h e  DOE a n a l y s i s  ( p a g e  9 - 5 4 ,  D E I S ) .  

I n  o r d e r  t o  e v a l u a t e  t h e  d o s e s  d u e  t o  t h e  r e l e a s e s  g i v e n  i n  T a b l e  

9 - 2 5 ,  p a g e  9 - 5 6 ,  DEIS,  a n  i n d e p e n d e n t  c a l c u l a t i o n  was made u s i n g  t h e  

same p r o c e d u r e  a s ' i n  I t e m  Y I r - 1 ,  w i t h  d o s e  c o m m i t m e n t  f a c t o r s  f r o m  

. N U R E G - O ~ ~ ~ .  F o r  a  [ x / Q ) ~ ~ ~  o f  ( 5 . 8 - 6 ) s  t h e  dose  i s  : 
m  

Dose:  ( 5 . 8 i ~ 0 ' 8 1 1 ( 1 r 1 2 )  .6+3 [Q(.DCF]] = (1.34 + [ Q ( D C F ) ]  

Doses a r e  c a l c u l a t e d  o n  T a b l e  V I I  - 3 f o r  t h e  James Ranch. The 

maximum d o s e  a t  0 . 5  m i l e s  i s  a l s o  c a l c u l a t e d  b e c a u s e  t h e  

p u b l i c  c o u l d  b e  a t  t h i s  l o c a t i o n .  



T a b l e  V I I - C  

Dose R e c e i v e d  a t  J a w s  Ranch F rom 
R a d i o a c t i v i t y  R e l e a s e s  i n  C-7 S u r f a c e  F i r e  

- - -- 

Nucl ide 0 C i  Bone Dose Lung Whole Body 
DCF Q(DCF) DC F Q(DCF) DC F Q[DCFT 

50 year dose comnitment = - 7.4-6 mrem - 3.7-7 mrem 1.8-7 mren - - - - 
= 7.4-9rem 3.7-10 rem 1.8-10 rwr - -- - 

DEIS value (Table 9-25) = 5.5-9rem 2.7-10 rem 1.3-10 ren 

DEIS value 
Ratio EEG value 

Dose a t  0.5 m i l e  = 1.4-6 rem - 7.1-8 rem 3.4-8 rem - - - 



i t e m  V i l - C  

O p e r a t i o n a l  A c c i d e n t s  

U n d e r g r o u n d  C o n t a i n e r  F a i l u r e  ( h o i s t  d r o p  - R15) 

One o f  t h e  p o t e n t i a l l y  more  s e r i o u s  o p e r a t i o n a l  a c c i d e n t s  

w i t h  W I P P  i s  d e s c r i b e d  i n  t h e  D O E  D E I S  i s  t h e  h o i s t  d r o p  

a c c i d e n t  i n v o l v i n g  a  s p e n t  f u e l  c a n i s t e r .  The a s s u m p t i o n s  

made a r e :  

1 )  0 . 1 %  o f  c o n t e n t s  c r u s h e d  i n t o  p a r t i c l e s  1 0  m i c r o n s  o r  l e s s ;  

2 )  D u r a t i o n  o f  a c c i d e n t  - 6  h o u r s ;  

3 )  V u l t i p l y i n g  0 . 8 4 %  ( 6  x 0 . 1 4 % / h )  b y  t h e  p o z d e r  i n v e n t o r y  

w i l l  g i v e  t h e  a i r b o r n e  a n d  r e s p i r a b l e  r e l e a s e  o f  a l l  i s o -  

t o p e s  e x c e p t  - 2 ,  K r - S S ,  1 - 1 2 ? ;  

4 )  30% o f  t i - 3 ,  Kr-9.5, 1 - 1 2 9  r e l e a s e d  d u r i n g  f i r s t  h o u r .  

5 )  Gase 

6 )  Doub 
6 1 0  . 

s  n o t  r e t a i n e d  b y  f i l t e r s ;  a n d  

l e  HEPA f i l t e r  b a n k  g i v e s  a  d e c o n t a m i n a t i o n  f a c t o r  o f  

T a b l e  V I I - D ,  e n t i t l e d  " H o i s t  D r o p  A c c i d e n t " ,  d e t a i l s  t h e  c a l c u -  

l a t i o n s  g o i n g  f r o m  t h e  s p e n t  f u e l  i s o t o p i c  i n v e n t o r y  t o  c u r i e s  

r e l e a s e d .  The  r e s u l t s  a g r e e  w i t h  t h o s e  p r e s e n t e d  i n  t h e  DEIS 

( T a b l e  9 - 2 4 )  f o r  t h e  h o i s t - d r o p  - s p e n t  f u e l  a c c i d e n t .  

The d o s e  t h a t  w o u l d  be  r e c e i v e d  b y  an  i n d i v i d u a l  a t  t h e  James 

Ranch was t h e n  c a l c u l a t e d  u s i n g  t h e  a s s u m p t i o n s  i n  t h e  DEIS.  

The e q u a t i o n s  u s e d  i n  t h i s  c a l c u l a t i o n  a r e  g i v e n  b e l o w .  The 

r e s u l t i n g  d o s e s  a r e  shown i n  T a b l e  1 1  o f  t h e  m a i n  r e p o r t .  



I n t a k e  a n d  Dose E q u i v a l e n t  o r  Dose Commitment 

E q u a t i o n s  f o r  R-15 A c c i d e n t  

I n t a k e  

10 = i n t a k e  i n  u C i  

Where Q = q u a n t i t y  i n  c u r i e s  r e l e a s e d  d i v i d e d  b y  t h e  sec  o f  

r e 1  e a s e .  

X / Q  = 0 . 5 8  x l o e 5  s/m3 g i v e n  i n  T a b l e  2 1 ,  page 2 6  o f  

A p p e n d i x  H, Annex 1  DEIS.  

3 B  = a i r  i n t a k e ,  b r e a t h i n g  r a t e  2 0  m / d  r e l e a s e  o f  6  h o u r s  
5m 3  

= ( 6 / 2 4 ) .  20 = 

f a  = f r a c t i o n  i n h a  

Dose Commitment  

l e d  wh i c h  r e a c h e s  c r i t i c a l  o r g a n .  

DE = 5 0  y e a r  d o s e  c o m m i t m e n t  f r o m  s h o r t  t e r m  i n t a k e .  

DE = 
7 4  10 T EE(RBE)n (l-e -0 .693  t 

m T  

Where DE = r e m  ( 5 0  y e a r )  

5 1  rem d i s  
7 4  = (m 

T = e f f e c t  

ZE(RBE)n = e f f e c t  

i v e  h a l f  l i f e ,  d a y s .  

i v e  e n e r g y  

t = t i m e  o f  e x p o s u r e  5 0  y e a r s ,  ( 5 0  x  365  d a y s )  

m  = mass o f  c r i t i c a l  o r g a n .  

-7 -  



Table V I I - D  

H o i s t  D r o p  A c c i d e n t  R-15 - 
Respirable Respirable a i r -  gas 

Table E-5 Dust borne Dust f r a c t i o n  C; 
Isotope C i /Can is te r  0.001 0.0084 0.3 decon* re leased 

( C i )  (C i )  

H-3 

Kr-85 

Sr-90/Y-90 

Ru-106/Rh-106 

1-129 

CS-134 

Cs-137/Ba-1371~ 

Pm- 1 47 

Eu-1 54 

Np-237 

Pu-238 

Pu-239 

'u-240 

Pu-241 

Pu-242 

Am-241 

Am-242m 

Am-243 

Cm-243 

Cm-244 

Comp;r:.s t o  t a b l e  9 - 2 4  S p e n t  F u e l  H o i s t  d r o p .  

* P a r t i c u l a t e  Decontamination 



I t e m  V I I - 0  

S c e n a r i o  5 - I n d i r e c t  P a t h w a y s  C a l c u l a t i o n  

The DEIS c a l c u l a t e d  t h e  d o s e s  f r o m  i n h a l a t i o n  and  i n g e s t i o n  p a t h -  

ways t o  an i n d i v i d u a l  l i v i n g  500 m e t e r s  downwind  f r o m  a  d r i l l i n g  

mud p i t  t h a t  was c o n t a m i n a t e d  w i t h  CH-TRU o r  s p e n t  f u e l .  A p r o -  

c e d u r e  i s  p r e s e n t e d  on page K - 2 2 ,  K - 2 3  f o r t h i s  c a l c u l a t i o n ,  t iowever ,  

t h e  f o l l o w i n g  c a l c u l a t i o n  w i l l  a t t e m p t  t o  c h e c k  t h i s  r e s u l t  b y  an 

a l t e r n a t e  p r o c e d u r e ,  u s i n g  x / Q  v a l u e s  f r o m  H-36.  

F o r  t h e  CH-TRU w a s t e  c a s e  w i t h  a  1 0 - i n c h  d r i l l  h o l e ,  t h e  f o l l o w i n g  

a s s u m p t i o n s  a r e  u s e d :  

C u r  

p ,  d o ,  K, - A :  same a s  on  K-23 

L' : 2.25 m/s 

x/Q 3  : ( 2 . 3 - 4 ) s / m  e x t r a p o l a t i o n  f r o m  800m t o  500111 

a s s u m i n g  ( r e l a t i o n s h i p  

C i / g  s a m p l e :  a v e r a g e  c o n c e n t r a t i o n  f r o m  T a b l e  E-1 t i m e s  

a  s a m p l e  s i z e  o f  14211 ( 9 . 1 2  i n c h  d i a m e t e r  

d r i l l i n g  t h r o u g h  1 1  f e e t  o f  d r u m s ) .  h o l e  

Q u a n t i t y  o f  mud: 

i e s / g r a m  o f  Pu-239 

1 0 0  t o n s  (p. 9 - 1 2 4 ) .  

0.48Ci (14211) . 20811 

1 0 0  t o n s  ( 2 0 0 0  3 4 5 4 %  

4  cm 2  
C i  Pu-239 i n  t o p  cm o f  mud: 66.9m2 ( 1 0  --T)(l cm d e p t h ) 2  ~ ~ ( 3 . 6 1 - 9 x 1  

m cm 9  

C i  
- 1  1 2 25 = (5 .51 -15 I r  = ( 4 . 8 3 - 3 ) c i  (10  3 (+) S o u r c e  Term, Pu -239  



Dose = ( Q ) ( i n h a l a t i o n ) D C F  

s  p C i  m mrem mrem 
3 

= ( 2 . 3 - 4 - 3 ) ( 5 . 5 1 - 3 T ) ( 7 . 3 + 3 - ) ( 3 . 1 9 - )  ~ ( 2 . 9 5 - 2 ) -  
m Y p  C i Y 

rem (3.05-5)-  
Y 

Dose f r o m  o t h e r  a c t i n i d e s ,  b e s i d e s  Pu-239, a r e  t a b u l a t e d  b e l o w :  

T a b l e  V I I - E  

l n d i r e c t  Path.ways Doses - S c e n a r i o  5  

N u c l  i de C i / d r u m  C i / 1 4 2 a  (DCF) Q(DCF) 
t = O  t = +100y 

T o t a l  Bone, (2 .gS-5)-  
y (m Bone Dose. rem = (3 .93 -5 )  = (3.9-5)-  

Dose Y  

T h i s  v a l u e  i s  c l o s e  t o  t h e  v a l u e  o f  ( 3 .6 -5 )  rem/y used i n  T a b l e  

9-48 o f  t h e  DEIS. 

I t  i s  n o t e d  t h a t  t h e  x1 f a c t o r s  l i s t e d  on t h e  b o t t o m  o f  page K-23 

c a n n o t  be o b t a i n e d  f r o m  t h e  e q u a t i o n  and  assumpt ions  a t  t h e  t o p  

o f  t h e  page w i t h o u t  c h o o s i n g  a  v a l u e  f o r  u ,  t h e  mean w i n d  speed. 

The v a l u e  o f  2.25 m/s u s e d  i n  t h e  above c a l c u l a t i o n  i s  r e a s o n a b l e  

based on t h e  d a t a  i n  Append i x  H ( a l t h o u g h  pe rhaps  l o w e r  t h a n  t h e  

s i t e  a v e r a g e )  and g i v e s  ag reemen t  w i t h i n  10-15%. 



O c c u p a t i o n a l  Dose E v a l u a t i o n  

The a c c i d e n t  s c e n a r i o  d e s c r i b e d  on pages 9 - 1 2 4  t o  9 - 1 2 6  was e v a l -  

u a t e d  t o  c h e c k  t h e  r e a s o n a b l e n e s s  o f  t h e  c a l c u 1 . a t i o n s .  D a t a ,  

and  s o u r c e  i n v e n t o r i e s  f r o m  t h e  

M i n e r a l  E x p l o r a t i o n  Case - S p e n t  

1 )  The v o l u m e  o f  w a s t e  i n  a  geo 

f u e l  r o d  i s :  

E I S  a r e  used  a n d  r e f e r e n c e d .  

F u e l  

o g i c a l  c o r e  w i t h  a  1 4  f o o t  

" 2 ' 1 2 ) 2  f t 2  [ l a  f t l  28.3 3 = 9 .84  l i t e r s  "'if  -R- 

w h i c h  a g r e e s  w i t h  t h e  1 0  l i t e r s  u s e d  i n  9 -124 .  

- 2 )  The  d r i l l  r e c o v e r s  o n l y  a  f r a c t i o n  o f  t h e  f u e l  i n  an  a s s e m b l y .  

I f  t h e  d i m e n s i o n s  o f  an  a s s e m b l y  a r e  8 .5  i n c h e s  s q u a r e  

(NUREG-0116, p .  3 - 8 )  t h e n  

!(2.1212 
F = = 0 . 0 4 9  o f  c o n t e n t s  i n  one  a s s e m b l y .  

( 8 . 5 1 ~  

3 )  The  d o s e  r a t e  was e s t a b l i s h e d  b y  u s i n g  t h e  i n v e n t o r y  i n  

T a b l e  E - 5 ,  p a g e  E -6  o f  t h e  DEIS a n d  c a l c u l a t i n g  t h e  amount  

p r e s e n t  a t  1 0 0  y e a r s  a f t e r  emp lacemen t  ( i . e .  t + 1 1 0  y e a r s  

a f t e r  r e m o v a l  f r o m  r e a c t o r ) .  E x p o s u r e s  a t  1  m e t e r  p e r  c u r i e  

p e r  h o u r  w e r e  o b t a i n e d  f r o m  t h e  R a d i o l o g i c a l  H e a l t h  Handbook,  

1 9 7 9  e d i t i o n ,  p a g e  1 3 0  o r  t h e  r e l a t i o n s h i p :  

( 1 )  Rhr a t  1  f o o t  = 6  C i  ( m e v / H ( N o .  o f r / d i s i n t e g r a t i o n )  



' . 4 )  B r e m s s t r a h l u n g  was a l s o  c a l c u l a t e d  f o r  S r - 9 0 ,  Y-90 a n d  Cs-137 .. . 
,1;?.'!: and  c o n s i d e r e d  f o r  o t h e r  E e t a  e m i t t e r s .  T h e  e x p r e s s i o n :  
2, " 

, . . av 3 a )  
"9 ( 2 )  f =  3 . 5  x Z E  w h e r e  f = f r a c t i o n  e n e r g y  t o  p h o t o n s  

Z = a t o m i c  number  a b s o r b e r  

E = maximum B e t a  e n e r g y  

g i v e s  t h e  amount  o f  Y e n e r g y  f r o m  t h e  b e t a  d e c a y .  T h i s  

v a l u e  i s  u s e d  i n  e x p r e s s i o n  ( 1 )  t o  c a l c u l a t e  t h e  d o s e  r a t e  a t  

1  m e t e r .  U r a n i u m  O x i d e ,  w i t h  a  Z = 8 2 . 2  was u s e d  f o r  Z .  

5 j  I n g r o w t h  o f  241Am f r o m  d e c a y  o f  241pu  was a l s o  c a l c u l a t e d  

u s i n g  t h e  e x p r e s s i o n :  

-0 4 .  0 f o r  241pu,  A1  = 3.1 x  1 0  C i ;  f o r  241Am,  A 2  = 6 . 7  x  1 0  2  C i  

a t  + 1 0 0  y e a r s :  

6 )  M o s t  r a d i o n u c l i d e s  i n  T a b l e  E-5 w e r e  e l i m i n a t e d  b y  i n s p e c t i o n ,  

b e c a u s e  o f  s h o r t  h a l f - l i v e s  a n d  c o n c e n t r a t i o n s  t h a t  a p p e a r e d  

t o  make t h e  c o n t r i b u t i o n  t o  t h e  d o e s  r a t e  n e g l i g i b l e .  

The  a b o v e  p r o c e d u r e  g i v e s  an  e x t e r n a l  r a d i a t i o n  d o s e  o f  a b o u t  71 

r e m  t o  t h e  maximum e x p o s e d  i n d i v i d u a l  w i t h  t h e  a s s u m p t i o n  g i v e n  

i n  S c e n a r i o  5. T h i s  i s  a b o u t  20% b e l o w  t h e  v a l u e  g i v e n  i n  T a b l e  

9 - 4 7  a s  an  a p p r o x i m a t i o n .  The  r e a s o n  f o r  b e i n g  ' t h i s  f a r  b e l o w  i s  

n o t  known;  t h e r e  a p p e a r  t o  be  n o  o t h e r  n u c l i d e s  i n  t h e  i n v e n t o r y  

t h a t  w o u l d  make much d i f f e r e n c e .  



I t  i s  n o t e d  t h a t  if t h e  t i m e w e r e t a k e n  as  100 y e a r s  a f t e r  

r e m o v a l  f r o m  t h e  r e a c t o r  ( r a t h e r  t h a n  110  y e a r s  as  u s e d  h e r e )  

t h e n  t h e  t o t a l  w o u l d  be 90 rem. 

C o n c l u s i o n .  Ag reemen t  on  t h e  maximum dose  t o  a  d r i l l i n g  c r e w  

member i s  s u f f i c i e n t l y  c l o s e  s o  t h a t  t h e  c o n c l u s i o r ~ s  d r a w n  a b o u t  

t h e  s e r i o u s n e s s  o f  s u c h  an a c c i d e n t  r e m a i n  v a l i d .  
.- . . 

T a b l e  V I I - F  

E x t e r n a l  Dose R a t e  From F u e l  A s s e m b l y  R a d i o n u c l i d e s  

Ci (R+lO) T!.j(y) ci(~+llo~) Exp. R , ~ - c ~  Fac tor  Dose Rates - R/h 
Assembly Sample 

Bremsstrahlung Rad ia t ion  

3.0 + 4  28.1 2.55 + 3  0.0016 4.2 0.2 

3.0 + 4  (28.1) 2.55 + 3  0.034 85.8 4.2 

137cs 4.0 + 4  30.1 4.0 + 3  0.0034 7.0 - 0.4 

Dose = 71.1 rem - - 



M i n e r a l  E x p l o r a t i o n  Core  - CH-TRU Was te  

I )  Check v o l u m e s  u s e d  on 9 - 1 2 4  ( 8  l i t e r s  i n  s a m p l e .  

Assume d r i l l  t h r o u g h  e i t h e r  4  l e v e l s  o f  drums o r  3  o f  boxes  

3 .8  f t  o f  b o x  ( 3  b o x e s ) ,  = 7 .94L  
"box = 7 ' 6 4 k [  1 1 . 0  f t  drums 

So t h e  u s e  o f  an 8  l i t e r  s a m p l e  i s  r e a s o n a b l e .  

2 )  S i n c e  t h e  a v e r a g e  d r u m  ( p .  E - 2 )  h a s  a  h i g h e r  c o n c e n t r a t i o n  o f  
p l u t o n i u m  t h a n  t h e  a v e r a g e  b o x ,  t h e  drum c a s e  w i l l  be  used .  

From p .  E-6 t h e  o n l y  e x t e r n a l  d o s e  w o u l d  come f r o m  t h e  Am-241 

t h a t  i s  p r e s e n t  o r  w h i c h  i n g r o w s  f r o m  Pu-241 .  

- - 0 . 0 0 1 5 1  (ci 
A241Am - . 0 5 1 0  ) [ . 0 0 5  - . 8 6 0 ]  + ( 7 . 8  - 3 )  . 86  C i  

2 4 1 ~ u  2 4 1 ~ m  

2.9C'  ( 8 t )  = 0 . 1 1 2  
-. 

C i  241pu  i n  w a s t e  = 208E 

0 . 0 0 7 8  C i  241Am i n  w a s t e  = .- ( 8 1  = 0 .0003  

a t  t + 1 0 0  y r s  AZdlAm = , 0 0 2 8 4  + .00026  = .0030  C i  

Dose:  ( 3 . 0 -  3 )  
~ 1 . 3 5  + 37 ( 1 6 . 3 )  = ( 3 5 . 6  - 6 )  = ( 0 . 0 3 6  - 3 )  Rem f r o m  241A, 

( T a b l e  9 -47  u s e s  1 . 0  - 3 ) .  

N o t e  ( f r o m  SAND 7 8 - 1 8 5 0  p p .  2 1 - 2 3 )  a  d r u m  c o u l d  h a v e  5 2 0 0  gm Pu 

+ 3  a v e r a g e  o n e  o f  t h o s e  w e r e  s t r u c k  o r  25  t i m e s  t h e  a v e r a g e .  I f  

d rums  t h e  d o s e  w o u l d  be :  

2 2 4  ( 3 . 6 - 5 ) ( T )  = ( 2 . 5  - 4 )  Rem 

An i n s p e c t i o n  o f  n u c l  

~ . .  i n d i c a t e s  t h a t  t h e  o n  
,:' b8; 
; p ,,$ s i g n i f i c a n c e  i s  I 3 ' c s  

f r o m  2 4 I A m .  

i d e s  d i s t r i b u t i o n  o n  p a g e s  E-36 a n d  E-37 

l y  n o n  TRU gamma e m i t t e r  o f  p o s s i b l e  

. 6 . 0 8  C i  o f  3 3 7 ~ s  a r e  d i s t r i b u t e d  i n  - 
. 
. , i .  i 

! . . . 467,323 c u b i c  f e e t .  
t;g , .:  



1 3 7 ~ s  p e r  8 %  = - 6 . 0 8  C i  ( 8 t )  ~ ( 3 . 6 8 - 6 ) c i  1 3 7 ~ s  i n  samp le  
il ( 4 . 6 7  + 5 f t 3 ) ( 2 . 8 3 + 1 - )  

ft' 

a t  + I 0 0  y e a r s  = ( 3 . 7 - 7 ) C i  i n  samp le  

Dose = ( 3 . 7 - 7 ) 0 . 3 3  = ( 1 . 2 - 7 ) R e m  f r o m  
137 c 5 

2 2 4  137 s 
I f  c o n c e n t r a t i o n  i s  a v e r a g e ;  c s  = ( 8 . 6 - . 7 ) T  

rn 

So 1 3 7 ~ s  d o s e  i s  n e g l i g i b l e  compared t o  241Am. 

C o n c l u s i o n .  The c a l c u l a t e d  d o s e  i n  T a b l e  9 - 4 7  f o r  CH w a s t e  a p p e a r s  

t o  be  a c c u r a t e  and  p e r h a p s  s l i g h t l y  c o n s e r v a t i v e .  



I t e m  V I I - 7  

S c e n a r i o s  1 - 4  ( H y d r o l o g i c  B r e a c h )  

S c e n a r i o s  1 - 4  ( s e c t i o n  9.5.1)  a r e  s i m i l a r  i n  t h a t  a1 

t h e  f o r m a t i o n  o f  a h y d r o l o g i c  c o n n e c t i o n  b e t w e e n  t h e  

1  i n v o  

r e p o s  

and  t h e  R u s t l e r  a q u i f e r ,  a f t e r  t h e  r e p o s i t o r y  i s  s e a l e d .  

e a c h  c a s e ,  t h e  b r e a c h  r e s u l t s  . n  d i s s o l u t i o n  o f  t h e  c a s t e ,  

o f  t h e  w a s t e  i n t o  t h e  R u s t l e r  a q u i f e r ,  and  p a s s a g e  t h r o u g h  

R u s t l e r  i n t o  t h e  Pecos R i v e r .  

1  ve 

i t o r y  

I n  

p a s s a g e  

t h e  

The t h r e e - d i m e n s i o n a l  mode l  u s e d  i n  - t h e  DEIS a n a l y s i s  o f  n u c l i d e  

t r a n s p o r t  i n  t h e  R u s t l e r  was d e v e l o p e d  b y  I n t e r a  E n v i r o n m e n t a l  

C o n s u l t a n t s .  EEG u s e d  a s i m p l e  " s q u a r e  wave"  m o d e l ,  d e s c r i b e d  i n  

A p p e n d i x  V I ,  t o  g a i n  a  b e t t e r  u n d e r s t a n d i n g  o f  t h e  k e y  f e a t u r e s  o f  

t h e  I n t e r a  m o d e l  a n d . t o  check  some o f  t h e  DEIS r e s u l t s .  A p p e n d i x  

V I  i n c l u d e s  an a p p l i c a t i o n  o f  t h e  s q u a r e  wave  m o d e l  t o  s c e n a r i o  4 .  

I n  t h i s  s e c t i o n ,  t h e  s q u a r e  wave m o d e l  i s  o u t l i n e d  b r i e f l y  a n d  i t s  

a p p l i c a t i o n  t o  s c e n a r i o s  1 - 4  i s  d i s c u s s e d .  

The m o d e l  assumes t h a t  t h e  w a s t e  d i s s o l v e s  a t  a  c o n s t a n t  r a t e  a n d  

e n t e r s  t h e  R u s t l e r  a t  t h i s  r a t e .  Each n u c l i d e  t h e n  moves t o w a r d  

t h e  P e c o s  R i v e r  a t  a  r a t e  e q u a l  t o  t h e  R u s t l e r  v e l o c i t y  i ,  d i v i d e d  

b y  a  r e t a r d a t i o n  f a c t o r :  

w h e r e  9 i s  t h e  p o r o s i t y  o f  t h e  R u s t l e r  a q u i f e r , P i s  t h e  b u l k  

d e n s i t y  o f  t h e  R u s t l e r  a q u i f e r  a n d  K d  i s  t h e  d i s t r i b u t i o n  

c o e f f i c i e n t  a s s o c i a t e d  w i t h  a d s o r p t i o n  o f  t h e  g i v e n  n u c l i d e  o n t o  

R u s t l e r  r o c k s .  The v a l u e s  u s e d  f o r  0 a n d P  a r e  0 = 0.1 a n d  P =  2 

( g / m l )  . 
D i s t r i b u t i o n  c o e f f i c i e n t s  u s e d  i n  t h e  DEIS a r e  l i s t e d  i n  T a b l e  K-3,  

p. K - 2 0 .  ' T h e  l a r a e  u n c e r t a i n t i e s  a s s o c i a t e d  w i t h  t h e s e  p a r a m e t e r s  

a r e  d i s c u s s e d  b r i e f l y  i n  I t e r r :  V I I - I  o f  t h i s  A p p e n d i x . )  
. - 

A- 



Thus each  r a d i o n u c l i d e  has an a r r i v a l  t i m e  ( A T )  a t  t h e  Pecos 

R i v e r ,  15 m i l e s  f r o m  t h e  r e p o s i t o r y :  

( E a r l i e r  a r r i v a l  t i m e s  f o r  n u c l i d e s  p r o d u c e d  by  r a d i o a c t i v e  d e c a y  

o f  o t h e r  n u c l i d e s  a r e  d i s c u s s e d  i n  A p p e n d i x  V I . )  

Each r a d i o n u c l i d e  has a  r e l e a s e  r a t e  f r o m  t h e  r e p o s i t o r y  (RRR):  

R R R  = r e p o s i t o r y  i n v e n t o r y  a c t i v i t y  (Ca 
T o t a l  d i s s o l u t i o n  t i m e  ( s e c )  

w h e r e  t h e  d i s s o l u t i o n  t i m e  (DT)  i s  g i v e n  by: 

r e p o s i t o r y  v o l u m e  
DT = d i s s o l u t i o n  r a t e  ' 

The r e p o s i t o r y  vo lumes  f r o m  t h e  CH a n d  RH l e v e l s  a r e :  

CH v o l u m e  = 9,000 x  1,200 x 16.5 f t  ( K - 2 2 )  

RH v o l u m e  = 930  x 9 3 0  x  42  f t  ( K - 2 1 ) .  

R a d i o n u c l i d e  c o n c e n t r a t i o n s  i n  t h e  Pecos R i v e r  (CpR)  a t  t h e  n u c l i d e ' s  

a r r i v a l  t i m e  ( A T )  a r e  f o u n d  f r o m :  

- RRR x  e  
-X (AT)  

'PR 
- 

n 5 7  i t e r s / s e c o n d  

w h e r e  X i s  t h e  n u c l i d e ' s  d e c a y  c o n s t a n t  and  515  l / s e c  i s  t h e  f l o w  

r a t e  o f  t h e  Pecos  R i v e r  ( 9 - 1 1 6 ) .  

T a b l e  V I I - G  s u m m a r i z e s  t h e  R u s t l e r  v e l o c i t i e s  a n d  d i s s o l u t i o n  

r a t e s  c h a r a c t e r i s t i c  o f  t h e  d i f f e r e n t  s c e n a r i o s .  T a b l e  V I I - H  

1  i s t s  d i s s o l u t i o n  t i m e s  and s e l e c t e d  a r r i v a l  t i m e s  f o r  s c e n a r i o s  1  

a n d  4. 



T a b l e  V I I - G  

R u s t l e r  V e l o c i t i e s  and D i s s o l u t i o n  Rates  
' . . , I  

.._ . ,* .. ._* 
F l u i d  V e l o c i t y  v , D i s s o l u t i o n  Rates ( f t 3 / d a y ) * *  

S c e n a r i o  i n  R u s t l e r  ( f t l y r )  - C H RH -1 - 

* " F l u i d  v e l o c i t y  t h r o u g h '  t h e  R u s t l e r  a q u i f e r  f o r  t h e  u p p e r - t r a n s -  
m i s s i v i t y  bound i s  r o u g h l y  0.04 f t . / d a y 0 '  Cp. 9 -112 ) ;  t h a t  i s  15 f t ./ 

y e a r .  " I n  s c e n a r i o  1, some f l u i d  f r om t h e  B e l l  Canyon a q u i f e r  i s  

added t o  t h e  R u s t l e r  a q u i f e r ;  a f t e r  t h i s  a d d i t i o n  t h e  f l u i d  v e l o c i t y  

i n  t h e  R u s t l e r  a q u i f e r  i n c r e a s e s  s l i g h t l y  - -  r o u g h l y  by  a  f a c t o r  o f  

1 /  6  ( p . 9 - 1 0 9 ) .  Thus t h e  R u s t l e r  f l u i d  v e l o c i t y  i n  s c e n a r i o  1 
becomes ( 1 5  f t / y r )  x ( 7 / 6 )  = 17.5 f t l y r .  

* * I n  s c e n a r i o  1 ,  a  t o r e h o l e  t h r o u g h  t h e  r e p o s i t o r y  c o n n e c t s  t h e  

R u s t l e r  ( u p p e r )  and De laware  M o u n t a i n  Group ( l o w e r )  a q u i f e r s .  Water  
3  f l o w s  f r o m  t h e  l o w e r  t o  t h e  u p p e r  a q u i f e r ,  d i s s o l v i n g  54 f t  /day  o f  

t h e  s a l t  and w a s t e  b o r d e r i n g  t h e  b o r e h o l e  ( 9 - 1 1 1 ) .  The f r a c t i o n  o f  

d i s s o l v e d  m a t e r i a l  w h i c h  i s  f r o m  t h e  CH r e p o s i t o r y  l e v e l  i s  t h e  r a t i o  

o f  t h e  CH l e v e l  h e i g h t  (16 .5  f t .)  t o  t h e  b o r e h o l e  l e n g t h  (2,700 ft.); 

i .e. 54 x (16 .5 /2700 )  f t 3 / d a y  o r  0 .33 f t 3 / d a y  o f  m a t e r i a l  f r o m  t h e  
3  CH l e v e l  i s  d i s s o l v e d .  S i m i l a r l y .  54  x  ( 4 2 / 2 7 0 0 )  f t 3 / d a y  o r  .84  f t  / 

day o f  m a t e r i a l  f r o m  t h e  RH l e v e l  i s  d i s s o l v e d .  F o r  s c e n a r i o  2 ,  t h e  

D E I S  s t a t e s  t h a t  "The w a s t e - d i s s o l u t i o n  r a t e  f o r  S c e n a r i o  2  was 

c a l c u l a t e d  t o  be l e s s  t h a n  t h a t  f o r  S c e n a r i o  1  b y  a  f a c t o r  o f  2 .17"  

( 9 - 1 0 9 ) .  T h i s  was used  t o  c a l c u l a t e  t h e  s c e n a r i o  2  d i s s o l u t i o n  r a t e s  

g i v e n  i n  T a b l e  V I I - G .  However ,  t h e s e  r a t e s  add up t o  0.54 r a t h e r  
3 t h a n  t h e  t o t a l  0 .64  f t  /day  g i v e n  i n  (9-112;  2 ) .  I n  s c e n a r i o  3,  

t h e  r a t e s  a t  w h i c h  d i f f u s i o n  b r i n g s  w a s t e  and s a l t  i n t o  t h e  R u s t l e r  
3  3  a r e  g i v e n  as 0.057 f t  /day  f o r  t h e  CH r e p o s i t o r y  l e v e l  and .012 f t  / 

I 

day f o r  t h e  RH l e v e l  ( 9 - 1 1 2 ) .  S c e n a r i o  4  i s  d i s c u s s e d  i n  Append ix  V 



T a b l e  V I I  - H 

Migration and Dissolution Times 

& 

Arrival time ( A T 1  at . , 
Pecos River, (yrs.1 if: Dissolution time (yrs.) 

Scenario Kd=9 K d =  1 Kd=10 C E R li 



I t e m  V I I -  G 

H y d r a u l i c  C o n d u c t i v i t y ,  I n t e r s t i t i a l  V e l o c i t y  

- 
N o t a t i o n :  v 

K 
0 

A h  

F o r m u l a  f o r  

i n  t h e  R u s t l e r  A q u i f e r  

i n t e r s t i t i a l  v e l o c i t y  C f t l d a y  1 
h y d r a u l i c  c o n d u c t i v i t y  [ f t l d a y l  

p o r o s i t y  
c h a n g e  i n  h e a d  ( d i f f e r e n c e  b e t w e e n  h e i g h t s  o f  

p o t e n t i a l  l i n e s )  [ f t  I 
d i s t a n c e  o v e r  w h i c h  Ah i s  c a l c u l a t e d .  f t  1 

n t e r s t i t i a l  v e l o c i t y :  

- K  . - Ah 
- B  Aa. 

( s e e ,  f o r  e x a m p l e ,  M e r c e r  a n d  Orr, 1977 ,  p .  1 7 ) .  

C a l c u l a t i o n  o f  v ,  f r o m  DEIS i n f o r m a t i o n :  

L e t  I: = 1  f t / d a y  ( F i g .  K-7 ,  v i c i n i t y  o f  W I P P )  

0 = 0 . 1  ( T a b l e  K -2 )  

Ah = 

= 3 0 0  f t  

A9. = ' 5  m i  ( F i g .  K-3,  F i g .  K-5)  

= 7 9 , 2 0 0 f t .  

Compare w i t h  t h e  DEIS v a l u e  o f  0 . 0 4  f t / d a y  ( 9 - 1 1 2 ) .  



This calculation suggests that the interstitial Rustler aquifer 

velocity of .04 ftlday, taken as an upper bound in the D E I S ,  i s  

not conservative. 

1 )  Figure K-7 
which are 

after that 

gives hydraulic 
lowest (1 ftlday 

conductivity values in the Rustler 
) at the WIPP site and increase 

2) A 1977 Mercer and Orr report used i n  the D E I S  transport 

modeling, gives the average hydraulic conductivity in the 
rustler as 16 ftlday and the average interstitial velocity 

as 0.5 ftlday. 

3) Transmissivities reported in a later Mercer and Orr report 
2 

(1979) range from to 140 ft /day and translate to a 
hydraulic conductivity range of 5 x to 7 ftlday. The 

highest conductivity value measured in a well near WIPP i s  
2 ft/day (for hydrologic hole H - 3  in WIPP Zone 11). 



I t e m  V I I - I  

V a r i a b i l i t y  i n  K d  V a l u e s ;  

E f f e c t  on  R a d i a t i o n  E x p o s u r e  

The l o w  r a d i a t i o n  d o s e s  c a l c u l a t e d  f o r  t h e  h y d r o l o g i c  b r e a c h  

s c e n a r i o s  r e s u l t  i n  p a r t  f r o m  t h e  f a c t  t h a t  t h e  Kd v a l u e  assumed 

f o r  p l u t o n i u m  r e t a r d s  t h e  r a t e  a t  w h i c h  p l u t o n i u m  t r a v e l s  i n  * 
g r o u n d w a t e r  b y  a  f a c t o r  o f  37,800.  Thus,  b y  t h e  t i m e  i t  r e a c h e s  

t h e  P e c o s  R i v e r ,  t h e  l a r g e  i n i t i a l  i n v e n t o r y  o f  p l u t o n i u m  ( i n  

s p e n t  f u e l  o r  t r a n s u r a n i c  w a s t e )  has  d e c a y e d  t o  a n  i n s i g n i f i c a n t  

q u a n t i t y .  I n  f a c t ,  t h e  o n l y  s i g n  

r e t a r d e d  by a d s o r p t i o n  a r e  i o d i n e  

r e t a r d a t i o n  f a c t o r  f o r  o t h e r  n u c l  

u r a n i u m .  

i f i c a n t  n u c l i d e s  t h a t  a r e  n o t  

and  t e c h n e t i u m ,  a n d  t h e  s m a l l e s t  

i d e s  i s  B = 1 9  (when  Kd = 1 )  f o r  

However ,  much s m a l l e r  Kd v a l u e s  t h a n  t h o s e  u s e d  i n  t h e  DElS h a v e  

b e e n  m e a s u r e d  u s i n g  r o c k s  f r o m  t h e  R u s t l e r  f o r m a t i o n  ( r e f .  1, 2 ) .  

More  i m p o r t a n t l y ,  l a b o r a t o r y  m e a s u r e m e n t s  o f  Kd v a l u e s  p r o b a b l y  - 
do n o t  r e f l e c t  f i e l d  c o n d i t i o n s .  F o r  e x a m p l e ,  s m a l l  amoun ts  o f  

p l u t o n i u m  o r  o t h e r  e l e m e n t s  w i t h  t h e  c a p a c i t y  o f  t h e  r o c k s  t o  

a d s o r b  more  p l u t o n i u m ;  t h u s  a  " l o a d i n g  e f f e c t "  c a n  r e d u c e  Kd 

v a l u e s .  C h e l a t i n g  a g e n t s  l i k e  EDTA c a n  a l s o  r e d u c e  Kd v a l u e s ,  

as  c a n  t e m p e r a t u r e ,  pH a n d  o t h e r  p h y s i c a l  a n d  c h e m i c a l  f a c t o r s .  

F i n a l l y  t h e  e q u i l i b r i u m  mode l  i n  w h i c h  K d l s  make s e n s e  may b e  

i n a p p r o p r i a t e  f o r  f l o w  i n  a  f r a c t u r e d  medium. 

T a b l e  V I I - I  s u m m a r i z e s  Kd i n f o r m a t i o n  f o r  d i f f e r e n t  n u c l i d e s  a n d  

T a b l e  V I I - J  i n d i c a t e s  t h e  maxirrulr. n u c l i d e  c o n c e n t r a t i o n s  i n  t h e  

Pecos  R i v e r  i n  s c e n a r i o s  1  a n d  4 when l o w  Kd v a l u e s  ( K d  = O o r  1 )  

a r e  assumed.  

* 
T h e  r e t a r d a t i o n  f a c t o r  B i s :  1  + 1 8  Kd ( s e e  A p p e n d i x  VI). 



- Note that essentially the same effect on nuclide speed can 
be obtained by lowering the Kd value by a given factor o r  raising 
the hydraulic conductivity o r  interstitial velocity by the same 

factor. (See Item VII-H for a discussion of variations in 
hydraulic conductivity and interstitial velocity.) 

Table VII-I 

Kd Information 

Kd used K ranoe d 
Nucl i d e  in DEIS in refs. 1 ,  2 

Thori um 2200 - 
Urani urn 1 -0.9 

t o  6.7 

Np-237 700 8-23 

Plutonium 2 1 0 0  17.6 to 
5400 



T a b l e  V I I - J  

E f f e c t  o f  Kd 's  on P l u t o n i u o ~  Concentration i n  Pecos R i v e r .  S c e n a r i o s  1 and 1,  Spent r u e l  
.- . ~ ~ ~~ . - -. .~ - .. . .- ~- ...~ ~- ~ -.~ 

Decay f a c t o r '  Maximu118 c o n < ~ ~ t t ~ . a t i o n  I 

Re lease  Rate  ' a t  a r r i v a l  t i h ~ e ~  i f  in-Pec_os R i v ? !   till), i f  
I n v e n t o r y  ( C i  ) Ha l  f - L i  f e  f r om R e p o s i t o r y  =O  K d = 1 8  

N u c l i d e  a t  1000 y r s .  Years S c e n a r i o  ( u c i l s e c )  d  d K d = O  K = I  d K ~ - I ~  

N 

P ' h ~ ~ ~ r y  ( C i )  x 1 0 6  r C i / C . i  ( s e e  l t en l  V I I - F ,  T a b l e  V l i - H  , f o r  d i s s o l u t i o n  t i m e s )  
O r s s o l u t i o n  t T n ~ e  G e c T  

2 e - ( l n 2 / h a l f - l i f c )  x ( a r r i v a l  t in :e )  ( s e e  I t e m  V I I - F .  T a b l e  V I I - H  . f o r  a r r i v a l  t i m e s )  



D o r s h ,  R. 

w i t h  Geom 

G .  

e d i  - 

R e f e r e n c e s  

a n d  A .  W .  L y n c h .  I n t e r a c t i o n  o f  R a d i o n u c l i d e s  

a  A s s o c i a t e d  w i t h  t h e  Waste I s o l a t i o n  P i l o t  

P l a n t  (WIPP) S i t e  i n  New M e x i c o  ( S A N D  7 8 - 0 2 9 7 ) ,  1978 .  

i e r n e ,  R .  J . ,  D. R a i  a n d  c l .  J. Mason.  B a t c h  K d  Measuremen ts  

o f  N u c l i d e s  t o  E s t i m a t e  M i g r a t i o n  P o t e n t i a l  a t  t h e  P r o p o s e d  

Was te  I s o l a t i o n  P i l o t  P l a n t  i n  New M e x i c o  ( P N L - 2 4 4 8 ) ,  1977 .  


