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1 ABSTRACT 

T h i s  r e p o r t  p r o v i d e s  an o v e r v i e w  o f  t h e  g e o l o g i c a l  e x p l o r a t i o n  

a c t i v i t i e s  b e i n g  c a r r i e d  o u t  as p a r t  o f  the  Nat iona l  Waste Terminal Storage 

(NWTS) Program, which has been es tab l ished by t h e  U.S. Department  o f  Energy  

(DOE) t o  deve lop  t h e  t e c h n o l o g y  and p r o v i d e  t h e  f a c i l i t i e s  f o r  the  safe, 

envi ronmental ly  acceptable is01 a t i o n  o f  c i v i l  i an h i g h - 1  eve1 and t r a n s u r a n i c  

n u c l e a r  w a s t e s ,  i n c l u d i n g  s p e n t  f u e l  e lements,  f o r  wh ich  t h e  F e d e r a l  
I government i s  r e s p o n s i b l e .  The p r i n c i p a l  p r o g r a m m a t i c  e m p h a s i s  i s  o n  

d i s p o s  a1 i n  mined geologic r e p o s i t o r i e s .  Exp lora t ions  are being conducted o r  

planned i n  var ious p a r t s  o f  t h e  coun t r y  t o  i d e n t i f y  p o t e n t i a l  s i t e s  f o r  such 

r e p o s i t o r i e s .  The work i s  being undertaken by th ree  separate b u t  coord inated 

NWTS p r o j e c t  e lements .  Under t h e  B a s a l t  Waste I s 0 1  a t i o n  P r o j e c t  (BWIP), 

b a s a l  t f o r m a t i o n s  u n d e r l y i n g  DOE'S H a n f o r d  R e s e r v a t i o n  a r e  b e i n g  

inves t iga ted .  Granite, t u f f ,  and s h a l e  f o r m a t i o n s  a t  t h e  DOE Nevada T e s t  
I S i t e  (NTS) a re  b e i n g  s i m i l a r l y  s t u d i e d  i n  the  Nevada Nuclear Waste Storage 

I n v e s t i g a t i o n s  (NNWSI) . The O f f  i c e  o f  N u c l e a r  Waste I s 0 1  a t i o n  (ONW I )  i s  

i n v e s t i g a t i n g  domed s a l t  f o r m a t i o n s  i n  several Gul f  Coast s ta tes  and bedded 

s a l t  f o r m a t i o n s  i n  U tah  and Texas. The ONWI s i t i n g  s t u d i e s  a r e  b e i n g  

expanded t o  i n c l u d e  areas o v e r l y i n g  c r y s t a l  1  i ne r o c k s ,  sha les ,  and o ther  

geohydrologic systems. The cu r ren t  s ta tus  o f  t h e s e  NWTS e f f o r t s ,  i n c l u d i n g  

t h e  p r o j e c t e d  budgets  f o r  FY 1981, i s  summarized, and t h e  c r i t e r i a  and 

me thodo logy  b e i n g  e m p l o y e d  i n  t h e  e x p l  o r a t i o n s  a r e  d e s c r i b e d .  The  

cons i s t e n c y  o f  t h e  o v e r a l l  e f f o r t  w i t h  the  recommendations present-ed i n  t he  

Report t o  t h e  P r e s i d e n t  b y  t h e  I n t e r a g e n c y  Review Group on N u c l e a r  Waste 

Manaqemen t ( I RG) , as w e l l  as w i t h  documents r e p r e s e n t i n g  t h e  n a t i o n a l  

t echn ica l  consensus, i s  discussed. 
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1  

1. INTRODUCTION 

1.1 Purpose o f  T h i s  Repor t  

As p a r t  o f  t h e  N a t i o n a l  Waste T e r m i n a l  Storage (NWTS) Program t h e  

U.S. Department  o f  Energy  (DOE) i s  c o n d u c t i n g  g e o l o g i c  e x p l  o r a t  i o n s  i n  

v a r i o u s  s e c t i o n s  o f  t h e  U n i t e d  S t a t e s  f o r  t h e  purpose o f  i d e n t i f y i n g  

p o t e n t i a l  s i t e s  f o r  t h e  safe, long-term is01 a t i o n  o f  commerci a1 l y  g e n e r a t e d  

h i g h - l e v e l  w a s t e  (HLW) and t r a n s u r a n i c  waste (TRU) i n  mined g e o l o g i c  

r e p o s i t o r i e s .  

There  a r e  many g e o l o g i c  f o r m a t i o n s  w i t h i n  t h e  c o n t i n e n t a l  Un i ted  

States t h a t  may o f f e r  p o t e n t i a l  s i t e s  f o r  r e p o s i t o r i e s ,  and some o f  t h e s e  

fo rma t  i ons a r e  c u r r e n t l y  under i n v e s t i g a t i o n  i n  t he  DOE e x p l o r a t i o n  program. 

The s e l e c t i o n  o f  the  s i t e  f o r  t he  f i r s t  NWTS r e p o s i t o r y  w i l l  occur o n l y  a f t e r  

a  number o f  p o t e n t i  a1 s i t e s  have been i d e n t i f i e d  t h r o u g h  a  t e c h n i c a l l y  

conservat ive, step-by-step screen ing  p rocess .  T h i s  p rocess  i s  e x p e c t e d  t o  
req l~ i t -e  a number n f  years. 

The DOE r e p o s i t o r y - s i t e  screening a c t i v i t i e s  are open t o  p u b l i c  and 

peer rev iew and comment. No exp lo ra t i on  work i s  undertaken i n  a  g i v e n  S t a t e  

p r i o r  t o  c o n s u l  t a t i o n  w i t h  t h e  S t a t e  agenc ies  concerned. The i n fo rma t ion  

developed a t  each stage o f  the  s i  te-screening process w i  11 be made a v a i  l ' ab l  e  

f o r  p u b l  i c  and peer rev iew and comment. F i n a l l y ,  s ince a l l  NWTS r e p o s i t o r i e s  

w i l l  be l i censed  by t h e  Nuclear Regulatory Commission (NRC), DOE'S s e l e c t i o n  

of a  proposed s i t e  w i l l  come under in tense techn ica l  and environmental rev iew 

b y  t h e  NRC and o t h e r  i n t e r e s t e d  g o v e r n m e n t  a g e n c i e s  d e d i c a t e d  t o  t h e  

p rese rva t i on  o f  publ i c  hea l th  and sa fe ty .  

T h i s  r e p o r t  i s  i n t e n d e d  t o  p r o v i d e  t h e  p u b l i c  w i t h  a  c o n c i s e '  

o v e r v i e w  of t h e  c u r r e n t  s t a t u s  (December ,  1 9 7 9 )  o f  a l l  DOE g e o l o g i c  

exp lo ra t i on  a c t i v i t i e s  associated w i t h  t h e  NWTS s i t e - s c r e e n i n g  e f f o r t .  It 

summarizes c u r r e n t  and p l  anned exp lo ra t i on  work and discusses t h e  c r i t e r i a ,  

methodology, and t e c h n i c a l  and i n s t i t u t i o n a l  gu idance b e i n g  a p p l i e d .  I t  

i n c l u d e s  a  r e f e r e n c e  1  i s t  o f  documents c o n t a i n i n g  more d e t a i l e d  techn ica l  

in fo rmat ion .  Pub l ic  comment on t h i s  document, o r  on the  e x p l o r a t i o n  program, 

i s  welcomed. 



1.2. Organization of T h i s  Report 

The t ex t  of t h i s  repor t  i s  organized i n t o  two major s e c t i o n s .  The 

f i r s t  provides a brief  overview of the  DOE commercial waste management e f f o r t  
and of i t s  principal  p r~g r~ammat i c  implementation under t h e  Nat ional  Waste 
Termi nal Storage (NWTS) Program. The basis  f o r  the  concentration i n  the  NWTS 

Program on g e o l o g i c  i s o l a t i o n ,  p a r t i c u l a r l y  w i t h  r e f e r e n c e  t o  t h e  
recommendations of t he  Interagency Review Group on Nuclear waste Management 
i s  exp'lained and the  approach being employed i n  t h e  implementation of t h e  
NWTS e f f o r t  i s  outlined. 

The second major s e c t i o n  focuses  on t h e  NWTS geologic exploration 
a c t i v i t i e s .  The c r i t e r i a  t ha t  wil l  ultimateljl  be applied ac ros s  t h e  program 
in  t h e  qua l i f i c a t i on  and select ion of spec i f i c  reposi tory  s i t e s  are deta i led.  
The methodology of t he  s i t e  screening process  i s  exp la ined .  The s t a t u s  of 
t h e  c u r r e n t  and planned e x p l o r a t i o n  e f f o r t s  i s  summarized a s  well as the  

funding requirements associated with them. E f f o r t s  t o  implement t hose  IRG 
recommendations which impact the geological exploration process are described 
a1 so. 

A r e f e r e n c e  l i s t  i d e n t i f y i n g  t h e  documents  employed i n  t h e  
preparation of t h i s  repor t  i s  provided. 

The.  geol og ica l  e x p l o r a t i o n  e f f o r t  i s  a complex undertaking and one 
t h a t  i s  being c o n t i n u a l l y  r e f i n e d  in  response  t o  emerging t e c h n i c a l  and 

i n s t i t u t i o n a l  i s s u e s .  The e f f o r t  i s  supported by an elaborate technology 
program invLolving laboratory and f i e l d  t e s t i ng  as well as  t h e  development of 
c o m p r e h e n s i v e  a n a l y t i c a l  mode ls  f o r  unders tand ing  and p r e d i c t i n g  t h e  
performance of a r epos i  t o r y  and i t s  assoc i a t ed  hydrogeol ogi c a1 systems.  

These a s p e c t s  of t h e  exploration e f f o r t  can only be alluded t o  in t h i s  br ief  
repor t .  



2. THE DOE COMMERCIAL WASTE MANAGEMENT PROGRAM 

2.1.  O b j e c t i v e  and O r g a n i z a t i o n  

The o b j e c t i v e  of t h e  U. S. n u c l e a r  waste management program i s  t o  

e f f e c t i v e l y  i s o l a t e  f rom t h e  b i o s p h e r e  e x i s t i n g  and f u t u r e  n u c l e a r  wastes  

f rom m i l i t a r y  and c i v i l i a n  a c t i v i t i e s  u n t i l  such t ime as they  no longer pose 

a  s i g n i f i c a n t  t h r e a t  t o  p u b l i c  h e a l t h  and s .a fe ty .  Under t h e  p r o v i s i o n s  o f  

t h e  Atomic  Energy Ac t  o f  1954, the Energy Reorganizat ion Ac t  o f  1974, and the  

Department  of  Energy  O r g a n i z a t i o n  A c t  o f  1977, t h e  r e s p o n s i  b i  1  i t y  f o r  

def i n i n g  and imp1 ement i ng t h i s  na t i ona l  waste management e f f o r t  i s  assigned 

t o  t h e  Department o f  Energy (DOE). The Environmental P ro tec t i on  Agency (EPA) 

and t h e  N u c l e a r  R e g u l a t o r y  Commission (NRC) are respons ib le  f o r  p r o v i d i n g  a  

framework o f  c r i t e r i a ,  standards, and r e g u l a t i o n s  t h a t  w i l l  assu re  t h a t  t h e  

d i s p o s a l  p r o c e d u r e s  f o r  commerc i  a1 l y  g e n e r a t e d  wastes deve loped and 

implemented by DOE are cons is ten t  w i t h  t h e  achievement o f  t h e  goa l  o f  s a f e ,  

long-term i s01  a t ion .  

W i t h i n  DOE, t h e  r e s p o n s i b i l i t y  f o r  p l a n n i n g  and implementat ion o f  

t he  na t i ona l  waste management e f f o r t  res ides  w i t h  t h e  O f f  i c e  o f  Nucl ea r  Waste 

Management (ONWM) . The e f f o r t  invo lves  th ree  major a c t i v i t i e s :  the  Defense 

Waste Management Program, the  Spent Fuel Storage Program, and t h e  Commerci a1 

Waste Management Program. Since the commerci a1 and defense waste management 

e f f o r t s  o f t e n  deal w i t h  s i m i l a r  waste forms and waste-hand1 i n g  t e c h n o l o g i e s ,  

t h e  two a c t i v i t i e s  a r e  p lanned  and managed j o i n t l y  t o  complement each o ther  

and a v o i d  d u p l i c a t i o n  o f  e f f o r t .  B a s i c  R&D i s  f unded  w i t h  c i v i l i a n  o r  

d e f e n s e  b u d g e t s  on t h e  b a s i s  o f  w h e r e  t h e  f i r s t  o r  m o s t  w idesp read  

a p p l i c a t i o n  o f  t h e  d a t a  sought  w i l l  occu r .  A p p l i e d  w o r k ,  s u c h  as t h e  

a d a p t a t i o n  o f  e x i s t i n g  equipment and processes, i s  funded by the  program t h a t  

w i l l  use t h e  technology. 

Responsi  b i  1  i t y  f o r  day-to-day admin i s t ra t i on  o f  the  waste management 

program w i t h i n  t h e  g u i d e l i n e s  e s t a b l i s h e d  b y  t h e  O f f i c e  o f  N u c l e a r  Waste 

Management res ides  w i t h  var ious  WE f i e l d  o f f i c e s .  Actual performance o f  the  

work i s  c a r r i e d  o u t  by  a  l a r g e  number o f  a p p r o p r i a t e l y  q u a l i f i e d  DOE 

c o n t r a c t o r s  t h a t  a r e  s e l e c t e d  and m o n i t o r e d  by  t h e  f i e l d  o f f i c e s  i n  



accordance w i t h  ONWM-approved program p l  ans, schedules, and budgets. The 

1  i m i t e d  number o f  peop le /organ iza t ions  p o s s e s s i n g  e x p e r t i s e  i n  some o f  t h e  

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

program, 

2.2. The NWTS Program 

"[he major programmat ic  e f f o r t  i n  t h e  commerci a1 waste management 

a c t i v i t y  I s  t h e  N a t i o n a l  Waste  T e r m i n a l  S to rage  (NWTS) Program. The 

o b j e c t i v e  o f  t h e  NWTS Program i s  t o  deve lop  t h e  t e c h n o l o g y  and p r o v i d e  t h e  

f a c i l i t i e s  f o r  t h e  sa fe ,  env i ron rnen ta l  l y  a c c e p t a b l e  i s o l a t i o n  o f  c i v i l i a n  

h igh - leve l  and t ransuran ic  nuclear  wastes, i n c l u d i n g  spent f u e l  e lements f r o m  

t h e  once - th rough  n u c l e a r  f u e l  c y c l e ,  f o r  wh ich  t h e  F e d e r a l  government i s  

responsib le.  Although a1 t e r n a t i v e  methods are b e i n g  s t u d i e d ,  t h e  p r i n c i p a l  

p rogrammat ic  emphasis i s  on d isposal  o f  these wastes by emplacement i n  deep, 

s table,  geologic  format ions.  

2.2.1 Basis f o r  Emphasis on Geologic  Waste I s o l a t i o n s  

The p u s s i b i l i t y  o f  s e c u r i n g  s a f e  w a s t e  i s o ' l a t i o n  i n  g e o l o g i c  

r e p o s i t o r i e s  has been under s tudy f o r  many years, and there  i s  now widespread 

agreement among informed s c i e n t i s t s  i n  t h i s  .count ry  and abroad conce rn ing  t h e  

g e n e r a l  t e c h n i c a l  f e a s i  b i  1 i t y  o f  t h e  concept.  However, there  are numerous 

t e c h n i c a l  issues t h a t  remain unresolved. Moreover, t h e  d i s p o s a l  o f  n u c l e a r  

waste  i s  a  n a t i o n a l  p rob lem and one t h a t ,  u l t i m a t e l y ,  must be solved on the  

bas i s  o f  not o n l y  a  techn ica l  consensus bu t  a  p o s i t i v e  n a t i o n a l  p o l i t i c a l  and 

s o c i  a1 consensus r e g a r d i n g  the  s a f e t y  and environmental acceptabi 1  i t y  o f  the  

method used. 

The p l a n n i n g  and i m p l e m e n t a t i o n  o f  t h e  NWTS g e o l o g i c  r e p o s i t o r y  

program, there fore ,  must be conducted i n  a  manner t h a t  a d e q u a t e l y  addresses  

p o l i t i c a l  and s o c i a l  concerns, as w e l l  as techn ica l  issues. Three documents 

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

program cons i s ten t  w i t h  the achievement o f  t h i s  ob jec t i ve :  



(1) " R e p o r t  t o  t h e  P r e s i d e n t  b y  t h e  I n t e r a g e n c y  Rev iew  Group on 
Nuclear  Waste Management" ( I R G  r e p o r t )  (1) 

, ( 2 ) .  " D r a f t  - E n v i r o n m e n t a l  Impact Stateme t Management o f  Commercial ly 
Generated Rad ioac t i ve  Wastes" (DEIS) 721 

( 3 )  " E a r t h  S c i e n c e  T e c h n i c  1  P l a n  f o r  M ined  G e o l o g i c  D i s p o s a l  o f  
Rad ioac t i ve  Waste" (ESTP) f3). 

The I R G  r e p o r t  s t a t e s  t h a t  t h e  p r ima ry  o b j e c t i v e  o f  waste management 

i s '  t h a t  

E x i s t i n g  and f u t u r e  nuc lear  waste f rom m i l i t a r y  and c i v i l i a n  a c t i v i t i e s  
' 

( i n c l u d i n g  d iscarded  spent f u e l  from t h e  once-through nuc lea r  f u e l  

c y c l e )  should be . i s o l a t e d  from t h e  b iosphere and pose no s i g n i f i c a n t  

t h r e a t  t o  p u b l i c  h e a l t h  and s a f e t y .  

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

and t r a n s u r a n i c  wastes were examined by  t h e  IRG: 

r ~ e o l o g i c  d isposal '  i n  mined r e p o s i t o r i e s  

i D,isposdl i n  deep ocean sediments 

0 Disposal  i n  ve ry  deep d r i l l  ho les  

Rock-mel t ing concept 

r P a r t i t i o n i n g  o f  r e p r o c e s s i n g  w a s t e ,  t r a n s m u t a t i o n  o f  heavy  
rad ionuc l i des ,  and geo log ic  d isposa l  o f  f i s s i o n  p roduc ts  

e E j e c t i o n  i n t o  space. 

The I R G  c o n c l u d e d  t h a t ,  o f  t h e  s i x  o p t i o n s ,  g e o l o g i c  d i s p o s a l  i n  a  mined 

r e p o s i t o r y  w i l l  be  a v a i l a b l e  e a r l i e r  t h a n  any o f  t h e  o t h e r s .  The  IKG 

t h e r e f o r e  recommended  t h a t  'I.. . n e a r - t e r m  p rog ram a c t i v i t i e s  s h o u l d  be 

p r e d i c a t e d  on t h e  t e n t a t i v e  a s s u m p t i o n  made f o r  i n t e r i m  p l  ann i ng p u r p o s e s  

t h a t  t he  f i r s t  d isposa l  f a c i l i t i e s  w i l l  be mined r e p o s i t o r i e s  ." 
The I R G  S t a f f  Subgroup on A l t e r n a t i v e  T e c h n o l o g i e s  d e f i n e d  a n d  

e v a l u a t e d  f o u r  t e c h n i c a l  s t r a t e g i e s  f o r  t h e  geo log ic  d isposa l  o f  h i g h - l e v e l  

waste as i l l u s t r a t i n g  a  range o f  p o s s i b l e  approaches: 

r S t r a t e g y  I p r o v i d e s  t . h a t  o n l y  m i n e d  r e p o s i t o r i e s  w o u l d  be 
cons idered and t h a t  o n l y  geo l 'og ica l  enviroriments w i t h  s a l t  as t h e  
emplacement  medium w o u l d  be c o n s i d e r e d  f o r  th,e f i r s t  s e v e r a l  



r e p o s i t o r i e s .  As a  r e s u l t  of past focusing on s a l t ,  there i s  a  
large volume of information available.  In a d d i t i o n ,  one body of 
opinion ho lds  t h a t  s a l t  i s  t h e  best ,  or a t  l e a s t  an acceptable, 
emplacement medium and t h a t  s u i t a b l e  s i t e s  can be found where 
s a l t  i s  the host rock. 

a S t r a t e g y  I 1  provides  t h a t ,  f o r  t h e  f i r s t  few f a c i l i t i e s ,  only 
mined repos i to r ies  would be considered. A choice of s i t e  f o r  t h e  
f i r s t  r e p o s i t o r y  would be made from among whatever types  of 
environments have been adequa te ly  c h a r a c t e r i z e d  a t  t h e  t ime of 
cho ice .  Because generic understanding o f  engineering features  of 
a  s a l t  r e p o s i t o r y  a r e  t h e  most advanced, t h e  f i r s t  cho ice  i s  
expec ted  t o  be made from environments based on s a l t  geology. 
S i t e s  from a  wider range o f  geo lvg i c  e n v i r o n m e n t s  would be 
avail able fo r  selection somewhat l a t e r .  

m St ra tegy111  provides t h a t ,  f o r  t h e  f i r s t  f a c i l i t y ,  o n l y m i n e d  
r e p o s i t o r i e s  would be c o n s i  d e r e d .  However, t h r e e  t o  f i v e  
geological environments possessing a  wide v a r i e t y  of empl acement 
media  would be examined b e f o r e  s e l e c t i o n  was made. Other 
technological options would be con tenders  as soon as  t h e y  have 
been. shown t o  be techno1 ogi ca l l  y  sound and economi ca l l  y  f  easi bl e. 9 

Strategy IV provides t ha t  the  choice of technical options and,, i f  
a p p r o p r i  a t . e ,  g e o l o g i c a l  e n v i r o n m e n t  be made o n l y  a f t e r  
information about a  number of environments and o t h e r  t e c h n i c a l  
options has been obtained. 

The s t r a t e g y  t o  be u sed  i n  t h e  NWTS Program w i l l  be determined by t h e  
President and t he  Congress. Currently, the  assumptions i n  t h e  NWTS Program 
a r e  c o n s i s t e n t  with s i t e  selection in the mid-1980's and reposi tory  operation 
i n  t h e  1 9 9 0 ' s .  However, t h e  program s u p p o r t s  t h e  deve lopment  of t h e  
capab i l i t y  to  implement each .of the four IRG options. 

~rnong the  recommendations made t o  t h e  P r e s i d e n t  by t h e  IRG a r e  t h e  
following: 

(1) A s y s t e m s  app roach  s h o u l d  be u s e d  t o  s e l e c t  t h e  g e o l o g i c  
environment, repository s i t e ,  and waste form. 

( 2 )  D e t a i l e d  s t u d i e s  of s p e c i f i c  p o t e n t i a l  r e p o s i t o r y  s i t e s  i n  
d i f fe ren t  geologic environments should begin immedi a t e1  y; pres.ent  
s c i e n t i f i c  and t e c h n i c a l  knowledge i s  adequate  t o  i d e n t i f y  
potenti  a1 repository s i t e s  f o r  fu r ther  investigation.  



( 3 )  The degree o f  l ong - te rm i s o l a t i o n  prov ided by a r e p o s i t o r y  can be 
assessed on l y  through a n a l y t i c a l  model ing. 

( 4 )  The c h o i c e  o f  s t r a t e g i e s  f o r  the  d isposal  of h igh - leve l  waste and 
t h e i r  i m p l e m e n t a t i o n  must a w a i t  c o m p l e t i o n  o f  t h e  a p p r o p r i a t e  
g e n e r i c  e n v i r o n m e n t a l  impac t  s ta temen t  r e q u i r e d  by the Nat iona l  
Environmental P o l i c y  Act. 

( 5 )  A number o f  p o t e n t i  a1 . s i t e s  i n  a v a r i e t y  o f  geologic  environments 
should be i d e n t i f i e d  and steps taken t o  rese rve  t h e  o p t i o n  t o  use 
them. Near - te rm op t i ons  should create the  op t i on  o f  a t  l e a s t  two 
(o r  p o s s i b l y  t h ree )  r e p o s i t o r i e s  becoming o p e r a t i o n a l  w i t h i n  t h i s  
c e n t u r y ,  i d e a l l y  and i n s o f a r  as techn ica l  and other  cons idera t ions  
permi t ,  i n  d i f f e r e n t  regions. 

( 6 )  A. r e p o s i t o r y  should begin operat ions i n  a t e c h n i c a l l y  conserva t ive  
manner. 

( 7 )  C o n s t r u c t i o n  and o p e r a t i o n  o f  a r e p o s i t o r y  s h o u l d  proceed on a 
stepwise basis .  

(8 )  I n i t i a l  emplacement o f  waste i n  a t  l e a s t  t h e  f i r s t  r e p o s i t o r y  
should permi t  r e t r i e v a b i l i t y  o f  t he  waste f o r  some i n i t i a l  p e r i o d  
o f  t ime. 

(9) A S t a t e  P l  ann ing  Counc i l  should be formed, t o  be appointed by t h e  
P r e s i d e n t ,  t o  p r o v i d e  s t a t e  and l o c a l  p e r s p e c t i v e s  i n  t h e  
d e v e l o p m e n t  and recommendations f o r  a comprehensive n a t i o n a l  
nuclear  waste management p l  an. 

(10) A s o c i a l  consensus must be o b t a i n e d  and p u b l i c  knowledge o f  the  
program expanded and publ i c  i n t e r a c t i o n  encouraged. 

These IRG recommendations are c u r r e n t l y  under review by the  President .  

The DEIS, which was r e c e n t l y  issued, and i s  undergoing publ i c  r e v i e w ,  

consi dered 10 a l t e r n a t i v e  waste d isposal  opt ions:  

e Geologic d isposal  i n  mined r e p o s i t o r i e s  

e Chemical resynthes is  

0 Disposal i n  very deep d r i l l  holes 

e Rock-me1 t i  ng concept 

a I s l a n d  d isposal  

e Geologic d isposal  below sea beds 

..a Disposal i n  i c e  sheets 



0 Reverse-well disposal 

0 Par t i t ioning and transmutation 

0 Space disposal. 

The' DEIS concluded t h a t  d e t a i l e d  development of proposed disposal 
concepts must address the  following issues: 

. . 

0 Propert ies relevant to  isola t ion or disposal 

0 1ss1,les needing resolution t o  determine t e c h n i c a l  f e a s i  bi 1 i t y  and 
environmental impact 

r Adequacy of avajlable data base 

e . Predispnsal syst.ems 

0 Environmental analysis of t o t a l  system 

a , Research and development ~equirements  

r A measure of i t s  p o t e n t i a l  rnerl t  on t h e  b a s i s  of e v a l u a t i o n  
c r i t e r i a .  

I n  t e r m s  of t e c h n o l o g y  deve lopment  and t h e  a v a i l a b i l i t y  of da t a  f o r  
e v a l u a t i o n ,  d i sposa l  in  a mined g e o l o g i c  r e p o s i t o r y  was t h e  l e a d i n g  
cand i d a t e .  The concept of conventional geologic disposal i s  the empl acement 
of HLW in mined repos i to r ies  a t  depths of about 600 meters,  t h e  ac tua l  depth 
being a function of the type of rock. 

Although numerous geologic media e x i s t ,  the DEIS examines only s a l t ,  
b a s a l t ,  g r a n i t e ,  and s h a l e  i n  any d e t a i l .  These  a r e  c o n s i d e r e d  a s  
r e p r e s e n t a t i v e  of a l l  geo log ic  media. The DEIS concludes t ha t  s ix  general 
considerations f o r  geologic d i sposa l  should be cons idered  i n  choosing t h e  
geo log i c  medium f o r  an actual repository.  They are (1) depth of bur ia l ,  ( 2 )  

p r o p e r t i e s  and dimensions of t h e  host  rock,  ( 3 )  t e c t o n i c  s t a b i l i t y ,  ( 4 )  

hyd ro log i c  propert ies of the  hbst rock, ( 5 )  resource values of the host rock, 
and (6 )  secondary protection provided by the  geo log ic  media surrounding t h e  
host rock. 

The ESTP c l a s s i f i e s  t h e  v a r i o u s  e a r t h - s c i e n c e  r e sea rch  t a s k s  
involved in developing geologic repos i to r ies  fo r  radioactive waste, performed 
by or on c o n t r a c t  f o r  DOE and the U .  S. Geological Survey (USGS); shows how 



t h e s e  t a s k s  add ress  t h e  p r i n c i p a l  r e m a i n i n g  t e c h n i c a l  problems r e l a t e d  t o  

such r e p o s i t o r i e s ;  and i d e n t i f i e s  t e c h n i c a l  ques t ions  t h a t  r e q u i r e  a d d i t i o n a l  

a t t e n t i o n .  The u l t i m a t e  o b j e c t i v e  o f  t he  ESTP i s  t o  recommend f u t u r e  program 

p r i o r i t i e s .  

The  ESTP was p r e p a r e d  by  DOE and USGS t h r o u g h  a  w o r k i n g  g roup  

composed o f  r ep resen ta t i ves  from DOE, DOE c o n t r a c t o r  o rgan i za t i ons ,  and USGS. 

I n  g e n e r a l ,  t h e  ESTP assesses t he  e s s e n t i a l  da ta  f o r  e v a l u a t i n g  t h e  

NWTS Program, m o d i f y i n g  t h e  c u r r e n t  program, i m p r o v i n g  c o o r d i n a t i o , n ,  and 

'p l  ann i ng f u t u r e  research.  
, ,  .. . , 

S p e c i f i c a l l y , ,  t h e  ESTP: . . ;: ': 

... . 

r P r e s e n t s  a  sys temat ic  rev iew of ear th -sc ience  ques t ions  concern ing 
g e o l o g i c  r e p o s i t o r i e s  and recommends r e s e a r c h  t o  answer t h o s e  
q u e s t i o n s  r e l a t e d  t o  s i t e  s e l e c t i o n ,  c h a r a c t e r i z a t i o n ,  and 
eva lua t ion ;  r e p o s i t o r y  design and o p e r a t i  on; and r i s k  assessment. 

r I n v e n t o r  i es  and  c l  a s s  i f  i e s  c u r r e n t  r e s e a r c h  and deve lopment  
a c t i v i t i e s  t o  f a c i l i t a t e  i n t e g r a t i o n  and c o o r d i n a t i o n  o f  DOE- and 
USGS-sponsored work. 

0 I d e n t i f i e s  r e s e a t c h  and deve lopment  a c t i v i t i e s  w h i c h s h o u l d b e  
more c l o s e l y  c o o r d i n a t e d  f o r  t i m e l y  r e s o l u t i o n  o f  t e c h n i c a l  
ques t ions .  

0 S p e c i f i e s  t e c h n i c a l  p l a n s  t o  r e s o l v e  s i g n i f i c a n t  u n c e r t a i n t i e s  
rega rd ing  mined r e p o s i t o r i e s ,  such as t h o s e  d i s c u s s e d  i n  t h e  I R G  
r e p o r t  and o thers .  i 

0 P r o v i d e s  i n f o r m a t i o n  t h a t  c a n  b e  used t o  e s t i m a t e  t h e  t i m e  
r e q u i r e d  f o r  r e s o l u t i o n  o f  e a r t h - s c i e n c e  t e c h n i c a l  q u e s t i o n s  and  
t o  o r g a n i z e  t h e  w o r k  and r e s o u r c e s  t o  d e t e r m i n e  a  r e a l i s t i c  
schedule f o r  develop ing a  r e p o s i t o r y .  

0 Recommends t h e  p r e p a r a t i o n  o f  summarydocuments on k e y t e c h n i c a l  
problems t h a t  w i l l  a i d  i n  p l ann ing  f u t u r e  research  and deve lopmen t  
a c t i v i t i e s .  

I n  summary, b o t h  t h e  IRG r e p o r t  and t h e  DEIS eva lua te  a l t e r n a t i v e  

waste-d isposal  processes and conc lude  t h a t  m ined  g e o l o g i c  d i s p o s a l  w i l l  be 

a v a i l  a b l e  s o o n e s t .  The  I R G  r e p o r t  recommends t h a t  n e a r - t e r m  p r o g r a m  

a c t i v i t i e s  shou ld  be p red i ca ted  on t h e  t e n t a t i v e  a s s u m p t i o n  t h a t  t h e  f i r s t  

d i s p o s a l  f a c i l i t i e s  w i l l  be mined r e p o s i t o r i e s .  The DEIS p rov ides  a  d e t a i l e d  

e v a l u a t i o n  o f  t e n  a l t e r n a t i v e  methods f o r  was te  d i s p o s a l  and c o n c l u d e s  t h a t  

t h e  deve lopment  o f  r a d i o a c t i v e  was tes  i n  geo log i c  format ions can l i k e l y  be 



developed and appl i  ed with minimal environmental consequences. The .ESTP 

f u r n i s h e s  de ta i l ed  programmatic guidance f o r  research address ing  e a r t h  
sc ience  i s sues  assoc ia ted  with geologic waste disposal. DOE believes that  
proceeding with mined geologic r e p o s i t o r i e s  can be adequately j u s t i f i e d  by 
the informati on contained in these base1 i  ne documents. 

2.2.2 Technical Approach 

The t echn ica l  approach being employed in the NWTS Program (Figure 
2-1) involves three major groups of ac t iv i t ies :  

(1). C r i t e r  i  a  development, which supplies the baseline documentation in 
the development of performance c r i t e r i a  the repository system must 
sa t i s fy  

(2 )  Mi ned g e o l o g i c  r e p o s i t o r y  s t u d i e s ,  including explora t ion  and 
technology development, which apply .the c r i t e r i a  

( 3 )  Studies of a1 ternative waste is01 ation concepts. 

As shown in Figure 2-2, t he  geologic r epos i to ry  i s  conceived as a  
three-component system ( t h e  waste package, the  r epos i to ry ,  and the s i t e )  
wherein the safe isolation of nuclear wastes wi l l  be assured by a  number of 
..... . 

na tu ra l  and man-made barriers between the wastes (emplaced in some host rock 
about 600 m below t h e  e a r t h ' s  s u r f a c e )  and t h e  uppermost s t r a t a  of t h e  
e a r t h ' s  surf  ace ( t h e  biosphere) .  These b a r r i e r s  (Figure 2-3) include the 
waste form i t s e l f ,  the waste packaging, t h e  b a c k f i l l i n g  and s e a l i n g  of t h e  
emplaced was tes ,  the  host rock immediately surrounding the wastes,  the  
geologic and hydrologic regime surrounding the host rock, and i n s t i t u t i o n a l  
barr iers .  

2.2.3 Implementation of the NWTS 
Geologic Is01 a t i o n  Program 

The scope of the NWTS geologic  r epos i to ry  e f f o r t ,  which has been 
designated a  Major Systems Acquisi t ion P ro jec t ,  includes comprehens ive  
geologic  exploration, technology development, tes t ing,  and design ac t iv i t i e s ,  
as well as the 1  icensing, cons t ruc t ion ,  opera t ion ,  and decommissioning of 
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Purpose o f  C o n t r o l  

P o s i t i v e  p r o t e c t i o n  f o r  d u r a t i o n  o f  
s tab1  e  governments 

L o n g - l a s t i n g  i n d i c a t o r  o f  r e p o s i t o r y  
e x i s t e n c e  n o t  u n i q u e l y  t i e d  t o  
r e p o s i t o r y  s i t e  

. Long-1 a s t i n g  i n d i c a t o r  o f  r e p o s i t o r y  
e x i s t a n c e  n o t  t i e d  t o  government s t a b i l i t y  

V i s i b l e  o n - s i  t e  w a r n i n g  o f  r e p o s i t o r y  
e x i s t e n c e  

I n d i c a t i o n  o f  r e p o s i t o r y  due t o  o f f - n o r m a l  
c o n d i t i o n s  t h a t  wou ld  be a p p a r e n t  t o  
f u t u r e  i n v e s t i g a t o r s  and ~ o u l  d  c u r t a i l  
f u r t h e r  a c t i o n s  

Eng ineered measures t o  p r o t e c t  s a f e t y  o f  
f u t u r e  e x p l o r e r s  and p u b l i c  d u r i n g  and 
f o r  some t i m e  a f t e r  e x p l o r a t i o n  o f  sys tem 

System performance c h a r a c t e r i s t i c  i s  
des igned  t o  p r o t e c t  p u b l i c  i f  system 
i n t e g r i t y  i s  decreased b y  any mechanism 
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i n f o r m a t i o n  r e l a t i v e  t o  p o t e n t i a l  dangers 

V a r i e t y  o f  h i g h l y  v i s i b l e ,  h i g h l y  d u r a b l e  
markers  chossn t o  ensu re  l o n g  s u r s ~ i v a l  -I 

o f  one o r  more markers  W 

P h y s i c a l  and chemica l  t r a c e r s  i m p l a n t e d  
i n  h o s t  r o c k  and sys tern h a v i  ng  ao 
l i f e t i m e  u n t i l  i n t r u s i o n ,  l o n g - p o s t -  
i n t r u s i o n  1  i f e t i m e  

P h y s i c a l  and chemica l  b a r r i e r s  des igned  
t o  e x i s t  t h r o u g h o u t  i n t r u s i o n  and f o r  
l o n g t i m e  t h e r e a f t e r .  E s s e n t i a l l y  co 
p r e i  n t r u s i o n  1 i f e  expec tancy  
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human induces  
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geo log i c  r e p o s i t o r i e s  and of spen t - fue l  packaging f a c i l i t i e s .  The program 
w i l l  be c a r r i e d  out  i n  f o u r  phases.  Only Phase I  i s  c u r r e n t l y  a c t i v e .  
Ultimately, a l l  four phases wil l  proceed concurrently. The four phases are: 

(1) Technology Development Phase. This f i r s t  phase of t h e  program 
f o c u s e s  on i d e n t i f y i n g  p o t e n t i  a1 r e p o s i t o r y  s i t e s ,  us ing t h e  
s y s t e m s  a p p r o a c h ,  and  d e v e l o p i n g  t h e  t e c h n o l o g i e s  a n d  
m e t h o d o l o g i e s  t h a t  wi 11 be n e c e s s a r y  t o  des ign ,  c o n s t r u c t ,  
l icense,  operate,  and sa fe ly  decommission r e p o s i t o r i e s  i n  such a 
way t h a t  w i l l  a s su re  t h e  wastes w i l l  remain i s o l a t e d  from t h e  
bi osphere. 

( 2 )  E n g i n e e r i n g  Development  Phase .  This phase of t h e  work will  
i n v o l v e  t h e  s y s t e m a t i c  a p p l i c a t i o n  of t h e  k n o w l e d g e  and  
unders tand ing  gained from t h e  Phase I  r e s e a r c h  and technology 
deve lopment  t o  c a r r y  o u t  t h e  d e t a i l e d  d e s i g n ,  l i c e n s i n g ,  
construction,  and performance t e s t i ng  of the f i r s t  reposi t o r y ( i e s )  . 

(3 )  Ope ra t i ons  Phase. During t h i s  phase, wastes wi 11 be emplaced, 
moni tored,  and mainta ined " r e t r i evab l e "  fo r  some period of time. 
This  phase w i l l  end with a  p e t i t i o n  t o  N R C  f o r  a p p r o v a l  f o r  
reposi tory  c l  osure/seal i  ng. 

( 4 )  Decommiss ion ing  Phase .  This  f i n a l  phase w i l l  embrace t hose  
operations required fo r  the  closure/sealing of t h e  r e p o s i t o r y  and 
t h e  implementation of monitoring plans. This phase will  end with 
the  res torat ion of the  s u r f a c e  environment t o  i t s  near o r i g i n a l  
s t a t e ,  t h e  imposition of long-term in s t i t u t i ona l  controls ,  and the 
i n i t i a t i o n  of any survei l lance or moni tor ing systems which might 
be desired or required. 
Dur ing  t h e  NWTS Technology Development Phase, t h e  work w i l l  be 

accomplished by three  separate ,  b u t  coordinated,  P r o j e c t  Elements: (1) t h e  

O f f i c e  of Nuclear Waste I s o l a t i o n  (ONWI); ( 2 )  t h e  B a s a l t  Waste Isola t ion 
p r o j e c t  (BWIP) ; and ( 3 )  t h e  Nevada Nuclear Waste S torage  I n v e s t i g a t i o n s  
(NNWSI). Each i s  conduct ing work i n  t h e  general areas of s i t e  evaluation, 
technology development, f a c i l i t y  des ign ,  and f i e l d  t e s t i n g  s p e c i f i c  t o  
c e r t a i n  geo log ic  sys tems.  In addit ion,  ONWI has oversight r e spons ib i l i t i e s  
and respons ib i l i t i e s  f o r  developing t ha t  technology which i s  gene r i c  t o  t h e  
d e s i  gn and s a f e t y  assessment of mined r e p o s i t o r i e s  (F igu re  2 - 4 ) .  With 
r e s p e c t  t o  s i t e  e v a l u a t i o n s ,  BWIP i s  i n v e s t i g a t i n g  t h e  p o t e n t i a l  of t h e  
b a s a l t  f o r m a t i o n s  u n d e r l y i n g  D O E ' S  Hanford  R e s e r v a t i o n ;  NNWSI i s  
invest igat ing several d i f f e r en t  media ( i n c l u d i n g  g r a n i t e ,  t u f f ,  and s h a l e )  
u n d e r l y i n g  DOE'S Nevada Tes t  S i t e  (NTS); and ONWI i s  e v a l u a t i n g  o the r  
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f o r m a t i o n s l m e d i a  within the  contiguous United S t a t e s .  The ONWI s i t i n g  
investigations, which have h i s t o r i c a l l y  focused on t h e  potent i  a1 of a reas  

over ly ing  s a l t  format,ions, a re  being expanded to  include areas overlying 
cr.ysta1line rocks, shales, and other h,ydrogeologic systems cons i s t en t  with 

the IRG recomendations. , 
Each Projec t  Element annually updates i t s  own Technical Program Plan 

o u t l i n i n g  i t s  s p e c i f i c  o b j e c t i v e s ,  t h e  manner i n  which t h e y  w i l l  be 
accompl i shed, and the  mi 1 estones for the i r  achievement. To suppl ement these 
Technical Program Plans for  the individual Project Elements, o ther  plans f o r  
accomplishing the various tasks which are generally applicable to the Project 
will  be prepared, widely distributed for  review and comment, and approved as 
necessary.  Examples are a Siting Plan, a Licensing Plan, a Qual i ty  Assurance 
Program Plan, and the aforementioned Earth Science Technical Plan, each of 
which wi 11 be appl icable  to  the f i r s t  repository regardless of i t s  location. 
Other ac t iv i t i e s  worked on col lect ively include the development of such items 
as waste package c r i t e r i a  and s i t e  qualif ication/selection c r i t e r i a .  

To assure tha t  a i l  waste management technical i ssues  a re  i d e n t i f i e d  
and are  being f u l l y  addressed in a timely manner, several independent review 
groups a r e  be ing  e s t a b l i s h e d  by ONWI, BWIP, and NNWSI t o  a s s i s t  i n  
formulat ing the  d e t a i l e d  work elements of the  overall  NWTS Program and to 
provi de c r i t i c a l  progress reviews. 

Because publ ic  understanding and informed public participation in 
the above ac t iv i t i e s  are considered important ingredients  t o  t h e i r  success ,  
each P ro jec t  Element has i t s  own Public  Information Plan. The ONWI Plan, 
consistent with i t s  oversight respons ib i l i t ies ,  provides a1 so f o r  preparing 
and disseminating timely factual information to the public a t  large. 



3. THE DOEINWTS GEOLOGIC EXPLORATION PROGRAM 

This sec t ion  of the  r e p o r t  p r o v i d e s  an i d e n t i f i c a t i o n  of t h e  

geologic formations,  reg ions ,  areas, and potential s i t e s  under study by DOE 

in the repository site-qualification/selection ef for t  being conducted as p a r t  
of the  commerci a1 waste management program. The c r i t e r i a  and methodology 
being employed in the exploration program as well as the  responsiveness  of 

the e f for t s  t o  pertinent IRG recommendations are br ie f ly  described a1 so. 

3.1. C r i t e r i a  Emoloved i n  Reoosi torv S i t e  Se lect ion  

As s t a t e d  ea r l i e r ,  under the provisions of the Energy Reorganization 
Act of 1974, DOE was assigned responsi  b i l  i t y  f o r  developing and opera t ing  

f a c i l  i t  i  es for long-term is01 ation of high-level nuclear wastes. The NRC was 
given regulatory responsibil i ty f o r  1 icens ing  such f a c i l  i  t i e s .  The E P A  i s  

devel opi ng environmental c r i t e r i a  and accompanying numerical standards which 
will be used as guides by a l l  Federal agencies, including t h e  NRC,  t h a t  have 
responsi  b i l  i t y  f o r  managing or regul a t ing  radioactive wastes. The EPA has 
pub1 ished for  comment proposed c r i t e r i a  for  disposal of nuclear  wastes,  b u t  

has not yet  issued the  s tandards  t h a t  wil l  quan t i fy  the acceptable r isks .  
The N R C  w i l l  prepare,  on t h e  bas i s  of t h e  E P A  c r i t e r i a  and s t a n d a r d s ,  
spec i f  i c  regul a t i  ons f o r  l i  censing and regul atory guidance documents needed 
by DOE in responding to  the regulations. The r egu la t ions  wi l l  def ine  NRC1s 

i n t e r p r e t a t i o n  of the responsibi l i t ies  under the law, the procedures NRC will 
use to  meet these responsibi l i t ies ,  and the ob l iga t ions  of those  sub jec t  t o  
r egu la t ion  ( D O E ) ,  as prescr ibed in enabling legis lat ion.  Guidance will be 
furn ished  i n  t h e  form of r egu la to ry  guides,  s t a f f  pos i t ion  p a p e r s ,  and 
l i c e n s e  review plans.  I t  should be noted t h a t  guidance does not have the 
force of law. I t  defines what NRC believes i s  an acceptable response t o  t h e  

regul a t i  ons, b u t  i t  does not preclude other acceptabl e responses. 
The NRC plans t o  p u b l i s h  t h e s e  v a r i o u s  r e g u l a t o r y  documents 

p e r i o d i c a l l y ,  as  t h e  Commission 's  p o l i c y  and technica l  pos i t ion  a re  
established on the various i s sues  t h a t  must be addressed in  t h e  l i c e n s i n g  

process .  I t  wil l  be several years before a complete body of regulations and 
I 



guidance a p p l i c a b l e  t o  t h e  1  icensing of a  reposi tory  in a l l  geologies i s  in 

pl ace. 
A 1  t hough  f o r m a l  r e g u l a t o r y  guidance i s  c u r r e n t l y  1  acking,  DOE 

through i n t e r a c t i o n s  w i t h  r e g u l  a t o r y  a u t h o r i t i e s  ha s  been p r o v i d e d  
i n f o r m a t i o n  on t h e  forms t h a t  t h e  r e g u l a t i o n s  a r e  most 1 i k e l y  t o  t ake .  
However; t h e  IRG s t r a t e g y  q u e s t i o n  and the u n c e r t a i n t y  a s  t o  what 
in format  ion D O E  u l t ima te ly  will  be expected t o  provide t o  demonstrate t ha t  a  

proposed geologic reposi tory  system will  provide adequate and environment a1 1  y 

a c c e p t a b l e  w a s t e  i s o l a t i o n  r e q u i r e s  a  program of broad f l e x i b i l i t y  i n  

planning, scheduling and a l locat ion of resources f o r  t h e  l eng thy  and c o s t l y  
geo log i c  e x p l o r a t i o n  and techno1 ogy development programs tha t  must precede 
t he  application f o r  the  construction authorization f o r  the  f i r s t  repository.  

Pending r e s o l u t i o n  of t h e s e  u n c e r t a i n t i e s ,  DOE has taken s teps  t o  
b e g i n  t o  i m p l e m e n t  p r o g r a m m a t i c  e f f o r t s  r e s p o n d i n g  t o  t h e  IRG 
recommendations, i nc lud ing  accelera t ion of exploration a c t i v i t i e s  i n i t i a t e d  

in  FY 1979 .on a l t e rna t ive  geologies in an at tempt t o  minimize t h e  de l ays  ( 3  
t o  4 y e a r s )  and expenditures (exploration cos t s  are increasing annually) t ha t  
wi l l  be occasioned i n  s i t e  s e l e c t i o n  should IRG S t r a t e g y  I11 be adopted.  
Programmatic imp1 ementat ion of o t h e r  spec i f  i c s  i n  the  IRG recommendations 

which coul d impact the  repository s i  te-sel  e c t  i  on program ( e .  g . , devel opment 
and appl i c a t  i  on of procedures t o  secure par t i c ipa t ion  and concurrence of the  

S ta tes  in  s i t i n g  a c t i v i t i e s ,  a lso  i n i t i a t e d  in  FY 1979) i s  being a c c e l e r a t e d  
a s  we1 1 .  These actions are in consonance with D O E ' S  oh1 igation t o  provide an 

ea r ly  solution t o  the  waste disposal problem and t h e  IRG conc lus ion  t h a t ,  on 
t h e  b a s i s  of t h e  ava i l ab l e  technology, emphasis should be placed on geologic 
i sol a t i  on. 

T h e  P r e s i d e n t i a l  decision on the  IRG s i t i n g  s t ra tegy  t o  be employed 

in t he  comnercial waste management program wi 11,  as  a1 ready  sugges ted ,  have 
profound r a m i f i c a t i o n s  on t h e  expend i tu r e s  of t ime and money t h a t  will be 

i n c u r r e d  i n  b r ing ing  t h e  f i r s t  proposed s i t e  before  t h e  N R C .  However,  

regard1 e s s  of the  s t ra tegy  ul t imately-selected,  substanti  a1 cos t  and temporal 
pena l t i es  could be i n c u r r e d  i f  t h e  in format ion  developed i n  t h e  D O E  s i t e  
s c r e e n i n g  process ,  i n  which a  se lected s i t e  i s  a  product of several years of 

geo log i ca l  and s c i e n t i f i c  s tudy ,  were t o  prove i n a d e q u a t e  t o  meet  N R C  



1  i c e n s  i n g  r e g u l  a t  i ons,  when t h e y  a r e  p r o m u l  ga ted ,  o r  i f  DOE d e l  ayed 

implementation o f  screening a c t i v i t i e s  u n t i l  t h e  r e g u l a t i o n s  were a v a i l  a b l e .  

S i  nce t h e  second a1 t e r n a t  i ve i s  impract icable,  DOE has undertaken ex tens ive  

p l a n n i n g  e f f o r t s  t o  assu re  t h a t  any proposed s i t e  i d e n t i f i e d  i n  D O E ' S  

a p p l i c a t i o n  t o  NRC f o r  a  r e p o s i t o r y  c o n s t r u c t i o n  a u t h o r i z a t i o n  w i l l  be  

supported by c h a r a c t e r i z a t i o n  data adequate t o  demonst ra te  compl i ance w i t h  

t h e  appl  i cab1 e  s i t e  performance regu la t i ons .  Such e f f o r t s  have inc luded the  

p repa ra t i on  o f  1  i cens ing  p l  ans, ER/SAR f o r m a t / c o n t e n t  gu i des, t h e  DEIS, and 

t h e  ESTP, a l l  o f  which, i n  t o t o ,  c o n s t i t u t e  a  comprehensive ana lys is  and 

d e f i n i t i o n  o f  what i n fo rma t ion  w i l l  be r e q u i r e d  i n  a  l i c e n s i n g  a c t i o n ,  what 

p o r t  i on o f  t h a t  i n f o r m a t i  on i s  c u r r e n t l y  a v a i l  abl e, and what i n fo rma t ion  must 

be developed. The i n s i g h t  obta ined has been app l i ed  i n  s t r u c t u r i n g  t h e  NWTS 

t e c  h n o l  ogy deve l  opment p rogram and i n  p l  anning t h e  geo log ica l  expl o ra t ions .  

A k e y  e l e m e n t  i n  t h e  l a t t e r  a c t i v i t y  has  b e e n  t h e  f o r m u l  a t i o n  o f  

s i te-qua1 i f i c a t i o n / s e l e c t i o n  c r i t e r i a .  

The f i n a l  q u a l i f i c a t i o n  and s e l e c t i o n  o f  a  s p e c i f i c  r e p o s i t o r y  s i t e  

w i l l  be  t h e  c u l m i n a t i o n  o f  a  complex and c o s t l y  s e r i e s  of t e c h n i c a l  and 

n o n t e c h n i c a l  e v a l u a t i o n s  and ana lyses  t h a t  may r e q u i r e  4 years o r  more t o  
compl ete. Through t h e  sequenti  a1 phases o f  t he  study process, r e g i  ons w i t  h i  n  

f o r m a t i o n s ,  a reas  w i t h i n  r e g i o n s ,  1  o c a t i o n s  w i t h i n  areas, and s i t e s  w i t h i n  

l o c a t i o n s  are se lec ted  o r  r e j e c t e d  f o r  i n c r e a s i n g l y  d e t a i l e d  e v a l u a t i o n s .  

The l a s t  two phases o f  t he  four-phase screening process i n v o l v e  comprehensive 

geo l  o g i c / h y d r o l o g i c  e x p l o r a t i o n s  and e n v i r o n m e n t a l  s t u d i e s ,  as we1 1  as 

s u p p o r t i n g  1  a b o r a t o r y ,  f i e 1  d  t e s t i n g ,  and a n a l y t i c a l  i n v e s t i g a t i o n s ,  and 

r e q u i r e  expenditures o f  tens o f  m i l l  ions o f  d o l l  ars. 

From t h e  onse t  o f  t h e  NWTS program, t h e  decis ions t o  proceed f rom 

one phase o f  t h e  site-qualification/selection process  t o  t h e  n e x t  have been 

made on t h e  b a s i s  o f  conformance w i t h  fo rmal  p r o j e c t - s p e c i f i c  (i.e., BWIP, 

NNWSI, ONWI) s i t e - q u a 1  i f i c a t i o n / s e l e c t i o n  c r i t e r i a  d e s i g n e d  t o  p e r m i t  

assessments and comparisons o f  p o t e n t i a l  s i t e s  i n v o l v i n g  a  given host  rock t o  

be made on a  cons is ten t ,  equ iva len t  basis .  However, i f  e i t h e r  I R G  S t r a t e g y  

I 1  o r  S t r a t e g y  I11 i s  implemented i n  t h e  N a t i o n a l  r e p o s i t o r y  development 

e f f o r t ,  t h e  q u a l i f i c a t i o n / s e l e c t i o n  c r i t e r i a  s h o u l  d  a1 s o  p e r m i t  s u c h  

assessments and r e 1  a t i v e  comparisons t o  be made o f  p o t e n t i  a1 s i t e s  i n v o l v i n g  



any of t he  va r ious  host  rocks  of i n t e r e s t  now or in the  fu tu r e  in  the  NWTS 

program. Effor ts  t o  define such program-wi de s i t e  qual  i f  i c a t i o n l s e l  e c t i o n  
c r i t e r i a  a r e  now well advanced. Ten b a s i c  c r i t e r i a  have been proposed. 

These c r i t e r i a ,  current ly  under. review by responsible DOE personnel and  NWTS 
program p a r t i c i p a ' n t s ,  a r e  1  i s t e d  i n  Table  3.1.  When DOE and programmatic 
concurrence i s  obtained, t he  proposed c r i t e r i a  w i l l  be i s sued  as  a  document 
f o r  publ i c  comment. 

Concomitant with t h e i r  app l icab i l i ty  t o  a l l  geologies, the  proposed 
c r i t e r i a  a r e  s t r u c t u r e d  t o  a d d r e s s  a l l  t e c h n i c a l  and n o n t e c h n i c a l  

c h a r a c t e r i s t i c s  which a f f ec t  geologic waste is01 ation. In earl  i e r  screening 
s tudies  emphasis was pl aced almost en t i r e ly  upon demonstra t ing the  adequacy 

of t h e  hydrogeologic system t o  provide sa fe  is01 ation. However, as technical 
I 

and i n s t i t u t i ona l  issues have become be t te r  de f ined ,  i t  has become apparen t  

t h a t  r e p o s i t o r y  1  i c e n s i  ng can proceed only when the  t o t a l  reposi tory  system 
( the  s i t e ,  the  reposi tory ,  and t h e  waste package) can be shown t o  p rov ide  

adequate  and env i ronmenta l ly  accep t ab l e  p r o t e c t i o n  of publ i c  h e a l t h  and 
safe ty .  A systematic approach t o  s i t e  qual i f i c a t i on  and select ion based upon 

use  of uniform predetermined generic c r i t e r i a  applicable t o  a l l  geologic host 
rr~edi a  I s  an itssenti al element in providing t h i s  demonstration. 

I t  must be recognized t h a t  t h e  proposed c r i t e r i a  a r e  intended t o  
cons t i t u t e  a  comprehensive and universal s e t  of performance requirements t h a t  . 

must be met t o  qual i f y  and s e l e c t  a  s i t e  f o r  a  geologic reposit'ory. These 
c r i t e r i a  are theref ore, of necessity, formul ated in a  qual i t a t i v e  and general  

manner. When appropr i  a te1  y  quant i f ied ,  however, they are appl icable  in the  
evaluatlon of any formation, region, area, or location in any host rock.  All 
s i t e  recommendations in the  NWTS Program will be on the  basis  of the proposed 
cr i te l - i  a. 

Each phase of t h e  s i  te-qua1 i f  ica t ion/select ion process i s  conducted 
on the  basis  of ( I )  f a c t o r s ,  both q u a n t i t a t i v e  and q u a l i t a t i v e  in  n a t u r e ,  
t h a t  a r e  der ived  from t h e  qual i f  i c a t i  on/select ion c r i t e r i a  ( see  Table 3.2). 
and (2 )  specif icat ions  t ha t  prescribe numerical va lues  f o r  t h e  f a c t o r s  ( s e e  

Table  3 . 3 ) .  Fac to r s  and s p e c i f i c a t i o n s  a r e  formation/medium/repository- 
project  specif ic .  For example, conceptual design engineers f o r  a  r e p o s i t o r y  

i n  a  s a l t  hos t  rock w i l l  s p e c i f y  minimum t h i c k n e s s e s  and a r e a s  f o r  t h e  
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TABLE 3.1. PROPOSED NWTS GENERIC SITE-QUALIFICATION CRITERIA 

. C r i t e r i o n  I. S i t e  Geometry: The r e p o s i t o r y  s i t e  s h a l l  be l oca ted  i n  
a  geologic  environment w i t h  geometry adequate f o r  reposi  t o r y  

. placement. 

C r i t e r i o n  I I. Tectonic Environment: The repos i  t o r y  s i t e  s h a l l  be 
loca ted such t h a t  c r e d i b l e  t e c t o n i c  events can be '  shown t o  cause 
no unacceptable reduc t ion  i n  r e p o s i t o r y  performance. 

C r i  t e r i o n  I I I. Subsurface .Hydro1 ogy and Geochemi s t r y  : The r e p o s i t o r y  
s i t e  s h a l l  have subsurface hydro log ic  and geochemical character-  
i s t i c s  compatible w i t h  waste- i s o l a t i o n .  

C r i t e r i o n  I V .  Surface Hydrology: The r e p o s i t o r y  s i t e  s h a l l  be l oca ted  
so t h a t  t he  s u r f i c i a l  hyd ro log i ca l  system, bo th  du r ing  a n t i c i p a t e d  t 

c l  i m a t i c  cyc les and du r ing  extreme na tu ra l  phenomena, w i  11 n o t  
cause unacceptable adverse impact on r e p o s i t o r y  performance. 

C r i t e r i o n  V .  Geologic Charac te r i s t i cs :  The r e p o s i t o r y  s i t e  s h a l l  have 
geologic  c h a r a c t e r i s t i c s  compatible w i t h  waste i s01  a t i o n .  

C r i t e r i o n  V I .  Surface Topography: The r e p o s i t o r y  s i t e  and i t s  
surrounding area s h a l l  possess surface c h a r a c t e r i s t i c s  which a re  
compatible w i t h  waste d isposa l .  

C r i t e r i o n  V I I .  Human I n t r u s i o n :  The r e p o s i t o r y  s i t e  s h a l l  be loca ted 
so t h a t  l i k e l i h o o d  o r  consequences of pas t  o r  f u t u r e  human i n t r u s i o n  
w i  11 cause no unacceptable adverse impact t o  r e p o s i t o r y  performance. 

C r i t e r i o n  V I I I .  P rox imi ty  t o  Populat ion Centers: The r e p o s i t o r y  s i t e  
s h a l l  have c h a r a c t e r i s t i c s  t h a t  tend t o  minimize the  r i s k  t o  the  
popu la t i on  from p o t e n t i a l  r a d i a t i o n  exposure. 

C r i t e r i o n  I X .  Environment: l'he r e p o s i t o r y  s i t e  s h a l l  be l oca ted  w i t h  
due cons idera t ion  t o  p o t e n t i a l  environmental impacts, present  
1,and-use c o n f l i c t s ,  and ambient environmental cond i t i ons .  

C r i t e r i o n  X. Socia l  , Pol i t i c a l  , and Economic: The r e p o s i t o r y  s h a l l  
be s i t e d  w i t h  due cons idera t ion  t o  s o c i a l  , p o l i t i c a l  , and economic 
impacts on communities a f f e c t e d  by the  repos i to ry .  



TABLE 3.2. EXAMPLES OF FACTORS STUDIED IN  MEETING NWTS 
GENERIC SITE-QUALIFICATION CRITERIA 

~ r i  t e r i  on Factor  

S i  t e  Geometry Depth t o  r e p o s i t o r y  hor izon 
Thickness o f  host- rock u n i t ( s )  
L a t e r a l  e x t e n t  o f  host- rock u n i  t ( s )  

Teczsni c knvi  ronment Maximum c r e d i b l e  earthquake 
Recent and Quaternary f a u l t i n g  
Recent and Quaternary igenous a c t i v i t y  
Long-term, cont inu ing  u p l i f t  o r  subsidence 

- Subsurface Hydrology Po ten t i a l  f o r  nuc l i de  m i g r a t i o n  
and Geochemistry Impacts t o  repnsi  t o r y  cons t ruc t i on  

Subsurface rock d i s s o l u t i o n  

Surface Hydro1 ogy Possib le impact o f  sur face water bodies 

Geologic C h a r a c t e r i s t i c s  S t r a t i g r a p h i c  s e t t i n g  
C o m p a t i b i l i t y  o f  host- rock w i t h  waste emplacement 
C o m p a t i b i l i t y  o f  host- rock w i t h  r e p o s i t o r y  

cons t ruc t i on  / 

Surf ace Character i  s t i  cs P o t e n t i a l  topographic hazards 

Human I n t r u s i o n  Po ten t i a l  1 y expl o i  tab1 e resources 
Past e x p l o r a t i o n  h i  s t o r y  
Land ownershi p 

Prox i  mi t y  t o  Popul a t i  on Transpor ta t ion  
Centers Urban areas 

Environment Po ten t i  a1 environmental impact 
P o t e n t i a l  f o r  land-use conf l  i c t s  

Soci a1 , Pol i t i c a l  , - Wilderness areas a 

Economic Impacts Wi ld and scenic r i v e r s  
W i l d l i f e  refuges 
Nat iona l  parks 
H i s t o r i c a l  s i t e s  
Landmarks 
Ecology 



TABLE 3.3. EXAMPLES OF FACTORS AND SPECIFICATIONS USED I N  
REGIONAL SCREENING OF BEDDED SALT 

Regional  
Screening Screening 

Fac to r  S p e c i f i c a t i o n  Exp lana t i on  

Depth t o  s a l t  
( s a l i n e  f a c i e s )  

Minimum f a v o r a b l e  depth 

Maximum f a v o r a b l e  depth 

Maximum p o t e n t i a l l y  f a v o r a b l e  depth 

Thickness o f  s a l t  
( s a l  i n e  f a c i e s )  

Minimum f a v o r a b l e  t h i  ckness 

M i n i  mum p o t e n t i  a1 1y f a v o r a b l e  t h i ckness  

F a u l t s  P o t e n t i a l l y  un favo rab le  w i t h i n  5  m i l e s  
o f  any mapped f a u l t  

P o t e n t i  a1 l y  un favo rab le  wi t h i n  5  m i l e s  
of  any s u r f a c e  igneous f e a t u r e  

Igneous f e a t u r e s  

Groundwater 
d i  schel-ge 

Immediate 
v i  c i n i  t y  o f  
d ischarge  

P o t e n t i  a1 l y  un favo rab le  

F l  oodi  ng Unfavorable w i t h i n  1  m i l e  f rom r i v e r s ,  
l a k e s  and r e s e r v o i r s  

Energy and m ine ra l  
resources : 

P e t r o l  eum 50,000 b b l  slmo Mi nimum p o t e n t i a l  1y  un favo rab le  p ro -  
d u c t i o n  l e v e l  

N a t u r a l  gas 50 m i l l i o n  
cub i c  f t l m o  

Minimum p o t e n t i a l l y  unfavorable p ro -  
d u c t i o n  l e v e l  

Urariium o r e  600,000 1b 
w i t h i n  a  36 
square m i l e  
area 

Minimum p o t e n t i a l  l y  un favo rab le  p r o -  
d u c t i o n  l e v e l  

50,000 t o n s l y r  K i  nimum p o t e n t i a l l y  un favo rab le  p r o -  
d u c t i o n  l e v e l  

Potash 

Urban p laces  500 popul a t i  on 

5 mi 

Minimum p o p u l a t i o n  screened 

P o t e n t i a l l y  un favo rab le  w i t h i n  5 m i l e s  
o f  p o p u l a t i o n  c e n t e r  

W i  l de rness  areas Boundaries o f  
F e d e r a l l y  des- 
i gnated areas 

Unfavorab le  w i t h i n  boundar ies 



TABLE 3 . 3 .  (Continued) 

Regi nnal 
Screening  ~ c F e e n i  ng 

F a c t o r  S p e c i f i c a t i o n  Expl ana t ion  

Federal  and National parks Unfavorable wi th in  boundaries  
S t a t e  l ands  National mon- Unfavorable wi th in  boundaries 

uments 

Nat ional  rec-  Unfavorable wi th in  boundaries  
r e a t i o n  a r e a s  

S t a t e  parks Unfavorable wi t h i n  boundaries  



f o r m a t i o n  i n  which t h e  r e p o s i t o r y  i s  t o  be c o n s t r u c t e d .  Owing t o  t h e  

c h a r a c t e r i s t i c s  p e c u l i a r  t o  t h e  r e s p e c t i v e  f o r m a t i o n s ,  t h e  t h i c k n e s s  
requirement  becomes a  s ign i f ican t  parameter in the  screening of bedded s a l t ,  

while the  area requirement i s  of g r e a t  importance i n  t h e  qua1 i f i c a t i o n  of 
s a l  t domes. Other spec i f  ica t ions  may invol ve both geological and engineering 

considerations.  As an example, the  minimum depth t o  t h e  r e p o s i t o r y  hor izon 
i s  e s t  ab l  i  shed  by c o n s i d e r a t i o n  of p o s s i b l e  f u t u r e  su r f  ace denudation 

mechanisms such as glacia t ion or erosion. The maximum depth accep t ab l e ,  on 
t h e  o the r  hand, wi l l  be based p a r t l y  upon the  a b i l i t y  of the  host rock t o  

r e s i s t  overburden pressure, an important consideration'  in s a l t  format i  ons,  as 
we1 1 a s  economic cons i  d e r a t i  ons.  Simi 1 a r l y ,  environmental  f a c t o r s  and 
s p e c i f i c a t i o n s  def ined  f o r  a  p a r t i c u l a r  s c r e e n i n g  p h a s e  w i l l  r e f l e c t  
cons i  d e r a t i o n s  of e x t a n t  and p o t e n t i  a1 c h a r a c t e r i s t i c s ,  e.g., population, 
economic develoment, proximity t o  waste sou rce s ,  s p e c i f i c  t o  t h e  fo rmat ion  
under evaluation. 

As a l r eady  noted, the  proposed NWTS c r i t e r i a  are directed toward the  
qua l i f i ca t ion  and select ion of s i t e s  t ha t ,  cons idered  i n  t h e  c o n t e x t  of t h e  

p e r f o r m a n c e  of t h e  t o t a l  r e p o s i t o r y  s y s t e m ,  w i l l  p r o v i d e  s a f e ,  
environmentally acceptable waste i  so l  a t i o n .  According1 y, not  every  s i  ngl e  
f a c t o r  or s p e c i f i c a t i o n  der ived  from t h e  eva lua t i ona l  c r i t e r i a ,  however 
c a r e f u l l y  def ined ,  can be cons idered  t o  be i n v a r i a b l y  a b s o l u t e  i n  t h e  
s c r e e n i n g  process ,  p a r t i c u l  a r l y  i n  t h e  e a r l  i e r  Some f ac to r s  and 
s p e c i f i c a t i o n s ,  t e chn i ca l  and nontechnical  a1 i ke ,  may be u n n e c e s s a r i  1  y  

r e s t r i c t i v e  as o r i g i n a l l y  defined.  In order t o  expedite the iden t i f i ca t ion  
of the  most favorable s i t e s  in the  formation of i n t e r e s t ,  s c r een ing  f a c t o r s  
and s p e c i f i c a t i o n s  a r e  i n t e n t i o n a l  l y  made conse rva t i ve .  I t  i s  therefore.  

unlikely t ha t  a  given region, area, o r  l o c a t i o n  w i l l  be found t h a t  e x a c t l y  
mee.ts every  s p e c i f i c a t i o n  fo rmula ted  a t  t h e  i n i t i a t i o n  of t h e  par t i cu la r  
s c r een ing  p h a s e .  The d e c i s i o n  t o  p r o c e e d  t o  t h e  n e x t  p h a s e  of t h e  

i n v e s t i g a t i o n  i s  made on the basis  of a  thorough analysis  of - a l l  of the  data 
obtained t o  t ha t  point. The importance of any d e v i a t i o n s  of t h e  f i n d i n g s  

from t h e  prescribed specif icat ions  i s  assessed in the l i g h t  of t h e i r  probable 
impact on the  performance of the  to ta l  reposi tory  system. The v a l i d i t y  of t h e  
'spec i f  i c a t i o n s  i s  a lso  reassessed on the  bas i s .o f  the  most recent information 



gene ra t ed  i n  t h e  concu r r en t  technology development studies.  If i t  i s  c l ea r  

t h a t  t he  f indings of the  screening phase, when they are considered w i th in  t h e  
r e p o s i t o r y - s y s t e m  c o n t e x t ,  i n d i c a t e  t h a t  t h e  NWTS s i t e -  

qual i f i ca t ion / se lec t ion  (performance) c r i t e r i a  a r e  u n l  i  k e ly  t o  be met, t h e  
invest igat ion i s  terminated. 

I t  i s  important  t o  no te  t h a t  t h e  r e su l t s  obtained in each phase of 
t h e  s c r e e n i n g  p roces s ,  as  well as  t h e  conc lu s ions  developed f rom t h e i r  
a n a l y s i s ,  a r e  being e x h a u s t i v e l y  documented. For t h i s ,  reason the  f indings 
from current  and e a r l i e r  hos t - rock-spec i f  i c  i n v e s t i g a t i o n s  can be r e a d i l y  

e v a l u a t e d  o n  t h e  b a s i , s  o f  t h e  p r o p o s e d  NUTS g e n e r i c  
site-qua1 i f i ca t ion / se lec t ion  c r i t e r i a  or  on t h e  b a s i s  of E P A I N R C  c r i t e r i a ,  

when they become avail abl e. 

3.2. Method01 ogy Employed i n  NUTS Geologic Explorat ions 

3 - 2  . I .  General Approach 

The NWTS s i  te-qua1 i f  ica t ion/select ion process involves a formal ized, 
h i g h l y  s t r u c t u r e d ,  and u n a v o i d a b l y  complex s e q u e n c e  of 1 i t e r a t u r e  

e v a l u a t i o n s ,  f i e l  d e x p l o r a t i o n s ,  and t e c h n i c a l  s t u d i e s  d i r e c t e d  toward 
e f f i c i e n t l y  f inding and credibly  demonstrating t h e  s u i  t a b i l  i  t y  of p o t e n t i  a1 

r e p o s i t o r y  s i t e s  i n  geo log ic  fo rmat ions  or  media of i n t e r e s t .  As already 
noted, the  process i s  ca r r ied  out i n  four phases ( ~ i ~ u r e  3-1) of s e q u e n t i a l l y  

more d e t a i l  ed t e c h n i c a l  and nontechnica l  evaluations. Each phase includes 
planning, evaluation/analysis ,  and documentation steps.  

Pl anni ng involves, among other things,  development of phase-specif i c  
eval uati  onal f ac to r s  and specif icat ions  appropriate t o  the  hydrogeol ogy, hos t  
rock ,  and environment t o  be studied,  de f in i t ion ,  scheduling, and budgeting of 
f i e l  d and supporting operations required t o  obtain the  in format ion  needed t o  

e x e r c i s e  t h e  f a c t o r s  and spec i f  i ca t ions ,  obtaining concurrence of concerned 
S t a t e  and l o c a l '  a u t h o r i t i e s  i n  t h e  conduct of t h e  work, p r e p a r a t i o n  and 
s u b m i s s i o n  of r e q u i r e d  e n v i r o n m e n t a l  impact assessments f o r  d r i l l i n g  
o p e r a t i o n s ,  and s e l e c t i o n  and procurement  of a p p r o p r i a t e l y  q u a l  i f  i e d  
c o n t r a c t o r s .  In t h e  planning s t e p  f u l l  cognizance i s  taken of the  r e s u l t s  



The System Identification 
Phase - To study geologic 
systems and appropriate 
formation and rock types 

The Regional Survey Phase - 
To complete literature and 
field studies and evaluate 
and select areas for further 
study 

The Area Study Phase - To 

complete reconnaissance and 
field work leading to the 
selection of locations for 
repositories 

The Location Study Phase - 
TO complete environmental 
ar~d geologic programs leading 
to selection of candidate 
repository sites 

Recommendations Leading 
to Site Selection 

Search literature for Evaluate and Recommend Publish Obtain Evaluate Adjcst plan of 
geologic systems select rock formations report on revien and comments. action, if nec. ------ --------,-- -\ 

rock types comments and make essary, based \ 
potential formations of action and regions on r e p ~ t  recommend. on comments \ 

/ 
,--- ----------------------- / 

I I I 
Complete literature Adjust Evaluate Recommend Obtaii Evaluate Select areas 
search on formations action and areas and review and comments. for further --------- ------------ 
an3 c o n h n e e d e d  plan as select and make detailed \ 
field investigations necessary areas actions recommend. studies \ 
I / 

I I I 
In.tiate reconnaissance Adjust . Evaluate Recommend Obtain Evaluate Select locations 
an3 field work in areas action and locations review and comments, for further --------- ---------- - 
selected for further plan as select . and make specific \ 
detailed investigation necessary locations ther actions)) on report recommend. investigations \ 

/ I 

I I .f- 
Initiate environmental Adjust Evaluate Recommend Obtam Evaluate Select 

comments, candidate --------------- 
and make repository \- 

information necessary sites ther.actions ) ) on report recommend. site(~) \ I 

I I I 
Prspare detailed Adjust Provide Evaluate 
report(s) on site report comments proposed period for ---------------- 
r e c o m m h t l o n s  as revlew and and make repository 

necessary comments recommend. 

- --Review Procedures - Geologic and Environmental Study Procedures 

FIGURE 3-1. NWTS SITE QUALIFICATION/SELECTION METHODOLOGY 



obtained in the  preceding phase, as well as of the comments of independent 

reviewers regarding these resul ts .  
The eva lua t ion /ana lys i s  s t e p  in each phase involves the management 

and coordination of the planned work, followed by compil ation and ana lys i s  of 
t h e  r e s u l t s  obtained. As suggested by the f i e l d  ac t iv i ty  matrix presented in 

Table 3 . 4 ,  which was prepared f o r  an area s tudy ( t h e  t h i r d  phase of t h e  
qua1 i f  i cation/selection process) of a bedded s a l t .  formation, every appl icable 
exp lo ra to ry  and eva lua t ional  technique  a v a i l  abl e t o  t h e  con tempora ry  
g e o s c i e n t i s t  i s  marsha l l ed  in the  data-gathering process ,  The highly 

conserva t ive  approach employed i s  r e a d i l y  apparent from t h e  v a r i e t y  and 
redundancy of the techniques typ ica l  1 y appl i ed in developing quantitative 

data pertinent to each factor  of concern. No oppor tuni ty  t o  gain r e l evan t  
information i s  a1 1 owed to  remain unexpl oited. 

Interpretation and analysis of the data are performed by speci  a1 i s t s  
i n  the  s p e c i f i c  technologies  of concern ( e .g . ,  s e i s m i c i t y ) .  An overa l l  

synthesis and interpretation of the  f ind ings  i s  obtained by app l i ca t ion  of 
c l  a s s i c a l  geological method01 ogy. As appreciable quantit ies of si te-specif ic 

characterization data become avai lable  from t h e  f i e l d  s t u d i e s  in  t h e  t h i r d  
a n d  f o u r t h  ptiases of' t h e  s c r e e n i n q  p r o c e s s ,  .performance s t ~ r d i e s  are 

in i t i a t ed .  The s i te-specif ic  geotechnic and hydrologic data are evaluated by 
t h e  use of var ious generic  p r e d i c t i v e  mathematical models tha t  have been 
under development f o r  a number of years .  These s t u d i e s  i n c l u d e  use  of 
re1 ease and consequence anal yses t o  p r e d i c t  r epos i to ry  performance under 
normal and abnormal condi t i  ons. 

A s  p o i n t e d  o u t  e a r l i e r ,  t h e  r e s u l t s  of the  screening s t u d i e s  
conducted in t h e  s i te -qua1 i f i c a t i o n / s e l e c t i o n  p r o c e s s  a r e  t h o r o u g h l y  

documented in each phase of the  procedure. Decisions t o  proceed t o  t h e  
s u b s e q u e n t  s c r e e n i n g  p h a s e  a r e  b a s e d  upon D O E  r e v i e w s  of t h e  
e v a l u a t i o n a l / a n a l y t i c a l  data  presented in th i s  documentation, as well as of 

the comments of outside reviewers.  A1 though documentation procedures may 
vary somewhat across  the NWTS Program, in the f inal  phases, they will adhere 

to  whatever requirements are ultimately formally defined by NRC fo r  1 icens i  n g  

actions. In general, the f o l l  owing types. of documents are being prepared: 
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TABLE 3.4. EXAMPLE O F  GEOLOGICAL FIELD-ACTIVITY MATRIX 
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e Documents d e m o n s t r a t i n g  t h e  bas is  f o r  choice of--geologic 
medi alsystems for  further evaluati on 

a Documents d e m o n s t r a t i n g  t h e  b a s i s  f o r  choice of regions 
involving the medi alsystems for  more detailed study 

e Regional geologi c/hydrologic/environmental character izat ion . 
r e p o r t s ,  demonstrating t h e  bas i s  f o r  s e l e c t i o n  of a reas  i n  
which to  conduct f i e l d  studies 

e Plans fo r  conducting f i e ld  studles and evaluat ions in s p e c i f i c  
areas within the regions 

e Area c h a r a c t e r i z a t i o n  r e p o r t s  presenting resu l t s  and analyses 
of area f i e ld  studies and demonstrating bas is  f o r  s e l e c t i o n  of 
potenti a1 s i t e s  for  detailed evalua t ion  

Si te  characterization r e p o r t s  demonstrating the  v i a b i l i t y  of 
the candidate s i t e s .  

Most of the  above documents wi 11 represent  consol i  dations, syntheses, and 
summaries of numerous other reports generated in t h e  screening s t u d i e s  and 

associated sc i en t i f i c  investigations and analytical performance evaluations. 

3.2.2. Site Screening Process 

The four  phases or s t e p s  in the  NWTS s i t e - g u a l i f i c a t i o n / s ~ ! l ~ ! c t . i ~ n  

process are as follows: 

e Identit i cation of Formations of Interest  (ONWI National Overview) 

e Regional Reconnaissance Survey 

a Area Studies 

a Location or Detailed Confirmation. Studies. 
The a c t i v i t i e s  undertaken in each of t h e s e  f o u r  s c r e e n i n g  phases  a r e  
descr ibed below. I t  should be noted t h a t  there are some differences among 
NWTS participants in the necessity to  completely implement every s tep  in t h i s  

c u r r e n t  screening procedure, owing t o  the  a v a i l a b i l i t y  of a  subs tan t i  a1 
amount of hydrogeologiclenvi ronmental da ta  r ega rd ing  t h e  NTS and Hanford 
r e se rva t ions  that  were developed ear l ie r  in connection with other ac t iv i t i e s ,  
as well as the less  extensive geographical areas of concern in the respec-tive 



NNWSI and BWIP e f f o r t s .  In  any c a s e ,  a l l  p o t e n t i a l  re ,posi tory  s i t e s  
developed in the  NWTS Program will  u l t i m a t e l y  be q u a l i f i e d  and compared on 
t h e  b a s i s  of t h e  c r i t e r i a  d i scussed  e a r l i e r .  Such comparisons, as well as 
l icensing actions, wil l  depend on t h e  e x i s t e n c e  of e q u i v a l e n t  in format ion  
bases. 

3.2.2.1. Identification of Formations of Interest. This f i r s t  
phase of the  s i t e -qua l i f  i c a t i o n / s e l  e c t i o n  process  c o n s i s t s  of a  review of 
a v a i l  a b l e  t e c h n i c a l  1  i  t e r a t u r e  and da t a  t o  i d e n t i f y .  geo log ic  fo rmat ions  
offer ing potential  as natural containment systems. The n a t u r a l  containment 

system sought can be based l a r g e l y  upon t h e  fundamental p r o p e r t i e s  of a  
par t i cu la r  host rock, such as s a l t  or  b a s a l t ,  o r ,  more d e s i r a b l y ,  upon t h e  

p r o p e r t i e s  of a  geologic system as a  whole. In the ONWI e f f o r t ,  which, apart 
from the  NTS and Hanford reservat ions  and t h e  WIPP s i t e ,  i s  concerned wi th  
a l l  of t h e  cont iguous United S t a t e s ,  t h e  eva lua t i on  provides  a  Nat ional  
overview of the  occurrences and general propert ies of the  pa r t i cu l a r  geo log ic  
medium or system under c o n s i d e r a t i o n .  I f  the  r e su l t s  u f  Lt~e review appear 
promising, one or more spec i f ic  regions within the  formation or  system which 
a p p e a r  t o  o f f e r  t h e  h i g h e s t  p o t e n t i a l  a r e  s e l e c t e d  f o r  more d e t a i l e d  
evaluations. The U .  S. Geologic Survey i s  supporting DOE in t h i s  e f f o r t ,  
pr incipal ly  in the national overview a c t i v i t y  and the exploration work on the 
Nevada Test S i t e .  

3.2.2.2. Regional Reconnaissance Surveys. Reconnaissance 
surveys concentrate on t h e  region or  r eg ions  t h a t  have been i d e n t i f i e d  a s  
worthy of more d e t a i l e d  eva lua t i on .  Such regions may involve thousands of 
square miles and extend over several Sta tes .  The s i ze  of the  region s e l e c t e d  
i s  determined by t h e  occurrence of the geologic propert ies of the formation 
or system tha t  are thought to  be favorable. The survey invo lves  a  thorough 
review of t h e  a v a i l a b l e  da t a  and l i t e r a t u r e  p e r t a i n i n g  t o  t h e  reg ion  o r  
regions with special reference to  those propert ies and c h a r a c t e r i s t i c s  which 
mu s t  be consi dered in making a  reasonable evaluation. Data sources consu 1  ted 
i nc lude  publ ished s c i e n t i f i c  r e p o r t s ,  geo log ic  maps,  d r i  11 i n g  r e c o r d s  
g e n e r a t e d  i n  o i l ,  g a s ,  and m i n e r a l  e x p l o r a t i o n  programs, r eco rds  of 
earthquake occur rences  and i n t e n s i t i e s ,  r e co rds  of o i l ,  gas ,  and mineral  
p roduc t ion ,  and r eco rds  from domestic, indus t r i a l ,  and municipal water-we1 1  



dri 11 i  n g  ope ra t i ons  showing water depth, qua1 i t y ,  and volume. Under unusual 
circumstances, when da t a  necessa ry  t o  t h e  eva lua t i on  a r e  i n s u f f i c i e n t  o r  

unavailable,  some f i e l d  work (eyg., d r i l l i n g )  may be conducted. 
The geological propert ies and character  i  s t i  c s  -general  l y  cons idered  

i  n r e g i o n a l  surveys  inc lude  t h e  s t r u c t u r e ,  s t ra t igraphy,  depth, thickness, 
and cont inui ty  of t h e  fo rma t ions ;  t h e  c h a r a c t e r i s t i c s  of t h e  groundwater 
s y s t e m s ;  t h e  phys i ca l  c h a r a c t e r i s t i c s  and chemical composi t ions  of t h e  
formations ( 1  i t ho logy ,  mineralogy,  pe t ro logy )  ; t h e  occur rence  of . n a t u r a l  

r e s o u r c e s  and t h e i r  current  or potential  exploration; the  existence of fo lds  
or f a u l t s ;  the  general surface charac te r i s t i cs ;  and the  s e i smic  s t a b i l i t y  of 
t h e  r e g i o n .  In addi t ion t o  t h i s  hydrogeologic investigation,  ava~il dble data 
regarding the  environmental and socioeconomic c h a r a c t e r i s t i c s  of t h e  reg ion  

are  coll  ected and evaluated. 
Depending upon t h e  r e s u l t s  of t h e  s t udy ,  one or more areas (about 

1000 square miles)  in t he  region may be se lected f o r  d e t a i l e d  s tudy  by f i e l d  
explorations.  

3.2.2.3. Area S t u d i e s .  The a c t i v i t i e s  conducted in this t h i rd  
phase of t h e  NWTS s i t e - q u a 1  i f  i c a t i o n / s e l e c t i o n  process  a r e  d e s i g n e d  t o  
develop new data, spec i f i c a l l y  of i n t e r e s t  t o  the  waste isolat ion'problem, in 
the  geographical area or areas selected fo r  study on the  basis  of t h e  resu 1  t s  
of t h e  r eg iona l  survey.  Where t h e  work in the  previous phases consis ts  of 
reviews and e v a l u a t i o n s  of a v a i l a b l e  e x i s t i n g  d a t a ,  t h i s  phase  of t h e  
s c r e e n i n g  p r o c e s s  i n v o l v e s  a  v i g o r o u s  f i e l d  , e x p l o r a t i o n  program, a s  
i l l u s t r a t e d  previously by Table 3.4. 

The f i e l d  i n v e s t i g a t i o n s  c a r r i e d  out will depend t o  a  considerable 
extent  upon the  spec i f ic  study area of i n t e r e s t  and t h e  s p e c i f i c  q u e s t i o n s  
t h a t  need t o  be addressed, b u t  wil l  normally include core d r i l l i n g ,  t o  obtain 
adequate d e f i n i t i o n  of t h e  t o t a l  s t r a t i g r a p h i c  s e c t i o n ;  hydro log ic  well  
t e s t i n g ,  t o  determine t he  hydro log ic  parameters  of t h e  rock format  i ons ;  
surf  ace and aer ia l  geophysical surveys; evaluation of a e r i  a1 photography and 
remote sens ing  (Landsat  s a t e l l i t e )  d a t a ,  t o  i d e n t i f y  any f a u l t s  or other 
s ign i f ican t  s t ructures ;  and f i e l d  mapping of s e l e c t e d  a r ea s  t o  confirm t h e  
p resence  of features  iden t i f i ed  from aer ia l  photography'and/or remote sensing 
data . 



Deta i l ed  a r e a - s p e c i f i c  soc ioeconomic~and  environmental  da t a  are 
collected and evaluated, areas are v i s i t ed ,  and l o c a l  e x p e r t s  a r e  consu l t ed  
t o  ob t a in  up- to -da te  in format ion .  Environmental moni tor ing and sampling 
programs usual ly  are not conducted in the  area s tudies .  

The product of the area s tudies ,  in addition t o  a  thorough technical 
and nontechnical characterization of the  area under c o n s i d e r a t i o n ,  wi 11 be,  
i f  t h e  e v a l u a t i o n a l  r e s u l t s  have c o n t i n u e d  t o  p rove  promis ing ,  t h e  
iden t i f i ca t ion  f o r  subsequent intensive investigation of s t i l l  sma l l e r  a r e a s  
( " l o c a t i o n s "  or p o t e n t i a l  s i t e s )  tha t  are thought to  be of appropriate s i z e  
and to  have charac te r i s t i cs  and propert ies favorable t o  the  construct ion of a  

waste repository.  

3.2 .-2.4. Detailed Confirmation Studies. The d e t a i l e d  
c o n f i r m a t i o n  s t u d i e s  c o m p r i s i n g  ' t h e  f i n a l  p h a s e  o f  t h e  
site-qualification/se~ection process will be directed toward providing very 
detai led c h a r a c t e r i z a t i o n s  of s p e c i f i c  l o c a t i o n s  of perhaps a  .few square  
mi les  each.  These invest igat ions  will involve a  very spec i f ic  def ini t ion of 
the  surface and subsurface geo log i c . f ea tu r e s  of t h e  a r e a  by t e s t  d r i l l i n g ,  
geophysical  surveys, and f i e l d  mapping. The exploration a c t i v i t i e s  t ha t  wil l  
be conducted are those whi'ch w i l l  provide a  thorou'gh unders tand ing  of 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  c h a r a c t e r  of a  chosen  s i t e .  A s i m i l a r  
u n d e r s t a n d i n g  of s i t e - s p e c i f  i c  e n 9 i r o n m e n t a l  and  s o c i o e c o n o m i c  
c h a r a c t e r i s t i c s  will be developed. Every e f f o r t  will be made t o  generate the  
daia required to  reasonably evaluate (by a n a l y t i c a l  model i  ng) and c r e d i b l y  

demonstra te  t h e  po ten t i  a1 r i sk s  associated with the  construction, operation, 
and seal ing of a  repos i to ry  a t  such a  s i t e .  These d e t a i l e d  f i e l d  s t u d i e s  
w i l l  be terminated a t  any s tep in the process when the f indings indicate t ha t  
conditi'ons adverse to  the  performance of the  r e p o s i t o r y  system e x i s t  a t  t h e  

location under investigation.  
A thorough characterization of the s t ra t igraphy will  be accomplished 

through a  combination of geo log ic  f i e l d  mapping, 1  abo ra to ry  e v a l u a t i o n  of 
c o r e s ,  s t u d i e s  of geophysical  logs  ob ta ined  dur ing d r i  11 i ng ,  geophysical 
surveys, and conceptual model ing. Fie1 d mapping of surf ace and near - sur f  ace 
l i t h o l o g i c  u n i t s  w i l l  be performed over and immediately surrounding t h e  



proposed emplacement s i t e ,  i f  outcrops permit. Chemical and isotopic-dating 
ana ly se s  of s e l e c t e d  f i e l d  and co re  s a m p l e s  may be pe r fo rmed  i n  some 

i n s t a n c e s .  Surf ace geophysical  surveys wi 11 include use of high-resolution 
seismic-reflection and e l e c t r i c a l - r e s i s t i v i t y  techniques. All information so  
ob t a ined  w i l l  be i n t e g r a t e d  t o  produce a  conceptual  and three-dimensional 
matrix model of the  s t r a t i g r a p h y  in  t h e  r e p o s i t o r y  a r ea .  This  model w i l l  

s e r v e  a s  a  r e f e r e n c e  f o r  t h e  a s s i g n m e n t  of p h y s i c a l  p a r a m e t e r s - t o  
groundwater-transport, thermal-conduction, mechan i ca l - s t r a in ,  and chemical 

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

combination of geologic f i e l d  mapping, d r i l l - c n r p  srld d r i l l - l o g  s t udy ,  and 
geophysi c a l  surveys, as well a s -  by conceptual modeling of tec tonic  evolution. 
Features mapped w i l l  i nc lude  t h e  l o c a t i o n ,  a t t i t u d e ,  and d i s p l  acement of 
obse rvab l e  f a u l t s  and fo ld  axes; frequency and a t t i t ude  of jo in t s ,  f rac tu res ,  
and fo l i a t i ons ;  lineaments; andd i s t r i bu t i on  and a t t i t u d e s  of a l l  l i t h o l o g i c  
u n i t s .  G e o p h y s i c a l  su rveys  w i l l  be u t i l i z e d  t o  determine groundwater 
s a l i n i t y ,  l a t e r a l  v a r i a t i o n s  in  c o n d u c t i v i t y ,  and v e r t i c a l  conduct ive  o r  

r e s i s t i v e  z o n e s .  The e x i s t i n g  s t a t e  of s t r e s s  w i l l  be determined by 
hydrofracturing. 

Groundwater hydrology wi 11 be c h a r a c t e r i z c d  by o combination o f  

d r i l l - h o l e  hyd rau l i c  t e s t i n g  and conceptual  and mat r ix  model i n g  of t h e  
th ree-d imens iona l  groundwater f l  ow system. Isotopic dating of groundwater 
may be employed a lso  i n  some ins tances .  All d i s cha rge  a r e a s  down-gradient 
from t h e  proposed s i t e  w i l l  be determined. Recharge potential  wil l  a lso  be 
determined. D r i l l e d  core  samples w i l l  be t e s t e d  f o r  ma t r i x  p o r o s i t y  and 
permeability. 

Physical  and chemical p r o p e r t i e s  of t h e  proposed host medium, as 
well as the  immediately ad j acen t  media, w i l l  be determined by l a b o r a t o r y  
t e s t i n g .  The p r o p e r t i e s  t h a t  w i l l  be determined w i l l  inc lude  thermal 
conductivity,  d i f fu s iv i t y ,  and expansion, Young's modulus, P o i s s o n ' s  r a t i o ,  
c r i t i c a l  s t r e n g t h ,  bulk modulus, and s o r p t i o n  c o e f f i c i e n t s ,  as well as  
mi neral ogic and chemical composition. 

The s u r f a c e  hydrology in the immediate proximity of a  proposed s i t e ,  
as well as down-stream, will  be characterized in de t a i l .  This  a n a l y s i s  w i l l  



include the  occurrence, d i s t r i b u t i o n ,  and c h a r a c t e r i s t i c s  of a l l  streams, 
lakes, ponds, swamps, and wetlands. Hydraulic properties of streams w i l l  be 

determined a t  gaging s t a t i o n s ,  and chemical analyses will be performed on 
water samples. Seasonal variations and h i s t o r i c a l  extremes f o r  a l l  of t h e  
relevant parameters wi 11 be determined. 

The po ten t i a l  f o r  the  occurrence of economic amounts of natural  

resources (minerallenergy) will be determined by f i e l d  mapping, d r i l l - c o r e  
and geophysical-log interpretation, and geophysical surveys, as we1 1 as study 
of documentation of '  pas t  mineral and/or energy resource production from 
h i s t o r i c a l  records .  If  t h e r e  are indications of such resources, additional 
dr i l l ing  will  be conducted to  precisely delineate the boundaries of any such 
resources. 

A complete environmental monitoring and samp'ling program wi1l.be 
conducted in th i s  f inal  screening phase, which may require a year or more t o  
complete. The objec t ive  will be to  develop s i te-specif ic  information in the 
depth required to support subsequent preparat i on of an envi ronment a1 impact 
s t a t e m e n t  and a s a f e t y  ana lys i s  r e p o r t ,  should the s ' i t e  u l t i m a t e l y  be 
selected by DOE for  licensing. A s i t e  qua1 i f icat ion report  wi 11 be prepared 
t o  document the basis for s i t e  selection by the NWTS project concerned. ONWI 
will recommend to  DOE those NWTS-qualified s i t e s  which appear, on t h e  b a s i s  
of the  data  presented in the  s i t e  q u a l i f i c a t i o n  r e p o r t s ,  best  suited for  
selection by DOE fo r  presentation to  NRC in a licensing action. 

3 .3 .  Current and Planned Explorat ion E f f o r t s  

The a r r e n t  s t a t u s  of t h e  NWTS repos i to ry  s i t e  screening e f f o r t s  
v a r i e s  consi derably,  depending upon the particular geologic system/host rock 
under inves t iga t ion  (Table 3 .5 ) .  Of t h e  two explora t ion  programs on DOE 

r e se rva t ions ,  NNWSI and BWIP, the l a t t e r  i s  the more advanced. The scheduled 
b a s a l t  s i t e  s e l e c t i o n  date  i s  September, 1981. In t h e  Nat ional  (ONWI) 
program, explora t ion  of dome . s a l t  formations i s  the  most advanced of the 

e f for t s  underway. Selection of a s i t e  in t h i s  geology i s  currently scheduled 
for  March, 1981. 



TABLE 3.5. STPTUS OF NWTS GEOLOGIC EXPLOMTION EFFORTS 

Scheduled Progress in Exploration Progr'am Si t e  
Host Sl?lection National Regional Are a 

Medi um Date Overview Survey Studies Characterization 

Sal t  Salina basin None Complete Complete 
Paradox basin 3/82 Complete Compl e t e  In  progress 
Permi an basi n 9/83 Compl e te  In progress 
Gulf Coast region 3/91 Comp 1 e t e  Compl e te  In progress 

Nonsal t Systems overview Nofie 
Crystal 1 ine rocks None In progress FY 1980 
Argi 11 aceous rocks None In progress 
NTS '6/84 N A N A In progress 
Hanford 9/81 N A Compl e te  I n  progress 



A d e c i s i o n  by DOE t o  proceed w i t h  a  l i c e n s i n g  ac t i on  f o r  one o f  t he  

s e l e c t e d  BWIP o r  O N W I  s i t e s  would b e  c o n s i s t e n t  w i t h  t h e  S t r a t e g y  I 1  

r e p o s i t o r y  development procedure s p e c i f i e d  i n  the  I R G  recommendations. Such 

a  d e c i s i o n ,  o f  course ,  wou ld  be  c o n t i n g e n t  on t h e  p r i o r  e n d o r s e m e n t  o f  

S t ra tegy  I 1  by the President  and the Congress. 

The s p e c i f i c  exp lo ra t i ons  underway o r  p lanned  i n  t h e  g e o l o g i e s  o f  

i n t e r e s t  t o  t h e  t h r e e  g e o l o g i c a l  r e p o s i t o r y  e f f o r t s  being undertaken i n  the  

NWTS Program a re  desc ibed  below i n  a c c o r d a n c e  w i t h  t h e  a s s i g n e d  NWTS 

p r o g r a m a t  i c  responsi b i  1  i ty. 

3.3.1. B a s a l t  Waste P r o j e c t  (BWIP) 

Two r e s e r v a t i o n s  under the c o n t r o l  o f  the  Department o f  Energy (DOE) 

are being i nves t i ga ted  t o  determine i f  t h e y  a r e  p o t e n t i a l l y  s u i t a b l e  f o r  a  

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 .  One i s  t h e  H a n f o r d  S i t e  nea r  R i c h l a n d ,  

Washington. During 1977 t h e  Basa l t  Waste I s 0 1  a t i  on P r o j e c t  (BWIP) ( 4 - 7 )  was 

c r e a t e d  t o  de te rm ine  s p e c i f i c a l l y  i f  a s i t e  f o r  a  r e p o s i t o r y  cou ld  be found 

w i t h i n  t h e  b o u n d a r i e s  o f  t h e  H a n f o r d  S i t e .  I n  a d d i t i o n ,  a  m a j o r  e f f o r t  

w i t h i n  t h e  BWIP i s  t h e  development o f  t h e  engineer ing c a p a b i l i t y  t o  design 

and b u i l d  a  r e p o s i t o r y  i n  basal t i c  rock. 

The H a n f o r d  S i t e  i s  l o c a t e d  i n  t h e  app rox ima te  c e n t e r  o f  l a r g e  

format ions o f  f l o o d  basa l t s  known as the  Columbia Plateau t h a t  covers a  1  a rge  

p o r t  i on o f  Washington, Oregon, and Idaho (see F igure  3-2). The i n v e s t i g a t i o n  

o f  t he  geologic  and hydro log ic  environment has covered t h e  ger ie ra l  r e g i o n  o f  

t h e  Columbia P l a t e a u  w i t h  s p e c i f i c  emphasis on the  Pasco Basin. The Hanford 

S i t e  covers approximately 40 percent  o f  t h i s  B a s i n  and an u n d e r s t a n d i n g  o f  

i t s  g e o l o g i c  and h y d r o l o g i c  env i ronmen t  i s  c r i t i c a l  t o  mak ing  a  judgment 

concerning the  s u i t a b i l i t y  o f  t h e  Hanford S i t e .  D u r i n g  t h e  f i r s t  two and a  

h a l f  y e a r s  t h e  g e o l o g i c  i n v e s t i g a t i o n s  have inc luded reg iona l  reconnaissance 

s tud ies  conducted i n  t h e  200,000 square k i lometer  area o f  t h e  Co lumbia  R i v e r  

~ B a s a l t  G roup .  These  s t u d i e s  h a v e  e m p h a s i z e d  t h e  e v a l u a t i o n  o f  t h e  

s t ra t ig raphy,  s t r u c t u r e  and t e c t o ' n i c  s e t t i n g .  S t u d i e s  o f  t h e  Pasco B a s i n  
, 

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

geophysical survey, remote sensing and seismic moni t o r i n g .  The c o n c l u s i o n s  
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reached,  based on these studies,  are t h a t  (1) t h e  Pasco Basin i s  under la in  by 

t h e  t h i c k e s t  known Co lumbia  R i v e r  B a s a l t  f l o w s  and ( 2 )  t h e r e  a r e  a  f e w  

1  a t e r a l l y  e x t e n s i v e  b a s a l t  f l o w s  w i t h i n  t h e  Grande Ronde Basa l t  which are 

i n t e r n a l l y  dense and t h i c k  w i t h i n  t h e  Pasco B a s i n  and wh ich  c o u l d  p r o v i d e  a  

l o c a t i o n  f o r  a  repos i to ry .  

E a r l y  e f f o r t s  i n  t h e  c h a r a c t e r i z a t i o n  o f  the  hydro log ic  cond i t i ons  

prov ided a  c l e a r  model o f  t h e  l o c a t i o n  and f l o w  o f  t he  s h a l l  ow ground w a t e r .  

Q u e s t i o n s  rema in  t o  be answered about  t h e  h y d r o l o g i c  env i ronmen t  i n  t h e  

b a s a l t  f lows c lose  t o  t h e  l e v e l  on which the  r e p o s i t o r y  m i g h t  be b u i l t .  The 

s p e c i f i c  1  eve1 t h a t  i s  being considered i s  approximate ly  3500 f e e t  below the  

sur face i n  t he  Grande Ronde Basal t .  

S i t e  i d e n t i f i c a t i o n  s t u d i e s  t o  date have no t  revea led  any geologic  

or hydro log ic  f laws t h a t  would cause t h e  Han fo rd  S i t e  t o  be e l i m i n a t e d  f r o m  

f u r t h e r  c o n s i d e r a t i o n .  Nine poss ib le  s i t e  l o c a t i o n s  w i t h i n  the  Hanford S i t e  

have been considered o f  which. t h ree  appear t o  have a  h igh  p o t e n t i a l  f o r  b e i n g  

a c c e p t a b l e .  Fur ther  d e t a i l e d  s tud ies  o f  the  th ree  s i t e s  w i l l  be necessary i n  

FY 1980 t o  evaluate them and recommend one as most f avo rab le  f o r  a  r e p o s i t o r y  

by the  end o f  the  f i s c a l  year. 

3.3.2. Nevada Nuclear Waste Storage Invest igat ions  (NNWSIl 

The second DOE rese rva t i on  t h a t  i s  being i n v e s t i g a t e d  i s  t h e  Nevada 

T e s t  S i t e  (NTS). L i k e  BWIP, t h e  NNWSI P r o j e c t  was i n i t i a t e d  du r ing  1977 t o  

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

b o u n d a r i e s  o f  t h e  t e s t  s i t e .  Whi le the re  are s i m i l a r i t i e s  i n  ob jec t i ves  f o r  

NNWSI (8-9)  and BWIP, t he re  are s i g n i f i c a n t  d i f f e rences  i n  c e r t a i n  aspec ts  o f  : 
t h e  program. The most s i g n i f i c a n t  d i f f e r e n c e  i s  t h a t  t he  NTS has a  s p e c i f i c  

and i r revocab le  mission: t h e  t e s t i n g  o f  n u c l  ear  weapons. T h e r e f  o re ,  t h e  

sea rch  f o r  and p o t e n t i  a1 l o c a t i o n  o f  a  r e p o s i t o r y  s i t e  must be compat ib le 

w i t h  an a c t i v e  program o f  t e s t i n g  o f  n u c l e a r  weapons. An acco rd  has been 

reached  between t h e  NNWSI P r o j e c t  and t h e  weapons program t h a t  l i m i t s  t he  

search f o r  a  r e p o s i t o r y  s i t e  t o  t h e  sou thwes t  c o r n e r  o f  t h e  t e s t  s i t e  ( see  

F igu re  3-3). 

The second s i g n i f i c a n t  way i n  which NNWSI d i f f e r s  f rom BWIP i s  the  

f a c t  t h a t  t h e  NTS i s  charac ter ized by a  complex geologic  s t r u c t u r e  f e a t u r i n g  
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numerous geologic  media (alluvium, a rg i l l  i t e ,  tu f f  and g ran i t e ) .  Because of 
t h i s  geo log ic  d i v e r s i t y ,  t h e  NTS has provided s i g n i f i c a n t  t e s t  beds  t o  

e v a l u a t e  t h e  gene r i c  f e a t u r e s  of a l t e rna t ive  geologic media f o r  s u i t a b i l i t y  
as host rock f o r  a  repository. 

In t h e  eva lua t i on  of t h e  NTS f o r  potential  reposi tory  locat ions ,  a  
number of s i t e s  have been cons idered .  Work on a l l  b u t  one s i t e  has been 
d i  s con t  i  nued because questions concerning s t ruc tura l  features  indicated high 
p r o b a b i l i t y  f o r  r e j e c t i o n .  However, t h e s e  s i t e s  have not b e e n  f o r m a l l y  

r e j e c t e d  pending review by a  jo in t  DOE-Nevada S ta te  panel t ha t  will e s tab l i sh  
the  deta i led c r i t e r i a  f o r  s i t e  s u i t a b i l i t y  in Nevada. These c r i t e r i a  w i l l  be 

c o n s i s t e n t  with gene r i c  s i t i n g  c r i t e r i a  e s t a b l i s h e d  by D O E  f o r  t h e  NWTS 
Program. 

The s i t e  t h a t  remains under act ive  consideration i s  Yucca Mountain, 
a  l a r g e  t u f f  f o r m a t i . o n .  Under t h e  c u r r e n t  s che -du l e  a  p r e l i m i n a r y  
determinat ion concerning i t s  s u i t a b i l i t y  will be made in l a t e  1981. However, 
i t  i s  e s t ima ted  t h a t  i t  w i l l  not  be p o s s i b l e  t o  make an a u t h o r i t a t i v e  
determi na t ion  ' a h n ~ l t  t ~ l f f  formation before 1984. This time i s  required not 
only t o  answer questions about t he  spec i f ic  s i t e  b u t  a lso  questions about t h e  

engineering of a  s t ruc ture  in t u f f .  

I 

3 .3 .3 .  National Program (ONWI) 

The p re sen t  ( l o )  program con t inues  t h e  emphasis on exploration of 
s a l t  deposits, which has been underway f o r  q u i t e  some t ime.  Explora t ion  i n  
r e g i o n s  unde r l a in  by s a l t  d e p o s i t s  has been concen t r a t ed  i n  four regions 
( F i g u r e  3-4) p r ev ious ly  i d e n t i f i e d  a s  h a v i n g  t h e  h i g h e s t  p o t e n t i a l ,  

geol og ica l  1 y, f o r  eventual successful s i t i n g  of a  repository. These regions 
are referred t o  as  t h e  S a l i n a  s a l t  r eg ion ,  which i s  a  combination of t h e  

Appal'achian and Michigan b a s i n s ,  t h e  Paradox basin, the  Permian basin, and 
the  Gulf In te r io r  region. The f i r s t  th ree  of these regions  a r e  under1 a i n  by 

bedded s a l t .  In t h e  1  a s t  r e g i o n ,  s a l t  domes c o n s t i t u t e  t h e  a r ea s  of 
i n t e r e s t .  These f o u r  reg ions  were s e l e c t e d  from t h e  many s a l  t - b e a r i  ng 
s e d i m e n t a r y  b a s i n s  of t h e  conterminous U.S., and t h e  v a l i d i t y  of t h i s  
se lect ion has been ver i f ied  by means of a  national survey. ( I 1 )  Thepr inc ipa l  
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c r i t e r i a  used i n  the se lec t ion o f  the Salina, Permian, and Paradox basins f o r  

study were t h e  abundance o f  modera te ly  t h i c k  s a l t  beds and occurrence o f  

these beds a t  a  depth appropriate f o r  construct ion o f  a  mined reposi tory.  

I n  the Sal ina s a l t  reg ion,  t h e  r e g i o n a l  reconnaissance phase has 

been completed and areas f o r  f u r t h e r  evaluat ion have been i d e n t i f i e d  i n  Ohio 

and New York ( F i g r e  3-5). ( l 2 - 1 6 )  No f u r t h e r  work has been i n i t i a t e d  and 

none i s  p l a n n e d  i n  t h e  immed ia te  f u t u r e ,  pending r e s o l u t i o n  o f  S t a t e  

concurrence problems. 

I n  t he  Paradox b a s i n  ( F i g u r e  3-6), a  r e g i o n a l  reconnaissance has 

been completed which i d e n t i f i e d  f o u r  areas o f  i n t e r e s t . ( l 7 - 1 9 )  F i e l d  work 

(a rea  s tud ies) ,  inc lud ing d r i l l i n g ,  was* i n i t i a t e d  i n  one o f  these areas i n  FY 

1979 and i s  p lanned f o r  two more areas i n  FY 1980. A tho rough  rev i ew  o f  

e x i s t i n g  data  concern ing t he  f o u r t h  area i s  cu r ren t l y  underway. The f i e l d  

program i n  these  areas c o n s i s t s  o f  a  d r i l l i n g  p rog ram i n  each  a r e a  o f  

i n t e r e s t ,  supplemented by se ismic  r e f l e c t i o n  surveys, l i m i t e d  geo log i c  

mapping, e v a l u a t i o n  o f  l ineaments  b y  u s e  o f  r e m o t e  s e n s i n g  da ta ,  and 

i n s t a l l a t i o n  o f  a  m ic rose ismic  network t o  c o l l e c t  data on microearthquakes 

t ha t  might be re la ted  t o  spec i f i c  s t ruc tu ra l  features. 

I n  t he  Permian r e g i o n  (F igu re  3-7), a  basin-wide l i t e r a t u r e  review 

was conducted i n  1976. This i d e n t i f i e d  t he  Palo  Duro and Dal h a r t  subbasins 

as hav ing  t h e  g r e a t e s t  p o t e n i a l  f o r  s i t i n g  a  r epos i t o r y .  Since t h i s  area 

const i tu ted a  l a r g e r  area than  was f i n a n c i a l l y  f e a s i b l e  t o  eva lua te  by  a  

f i e l d  program, an a d d i t i o n a l  phase o f  s tudy  was under taken t o  i d e n t i f y  

smaller areas o f  these subbasins t h a t  would be reasonable  t o  i n i t i a t e  f i e l d  

programs i n .  Th i s  s t udy  has r e s u l t e d  i n  an ex t reme ly  thorough review o f  . 
ex i s t i ng  data. (14,201 Some f i e l d  work was undertaken, p r imar i  l y  t o  e s t a b l  i s  h  

a  b a s e l i n e  on which t o  c a l i b r a t e  the e x i s t i n g  data. It i s  ant ic ipated t ha t  

smaller areas having high po ten t ia l ,  and i n  which de ta i l ed  c h a r a c t e r i z a t i o n s  

and e v a l u a t i o n s  can be e f f i c i e n t l y  undertaken, w i l l  be i d e n t i f i e d  i n  the 

imnedi ate f u t u r e  i n  t h i s  regional  reconnaissance survey. 

I n  t he  G u l f  I n t e r i o r  region (Figure 3-8), a  f i e l d  evaluat ion program 
i s  wel l  underway.(19,21-27) A number o f  reviews o f  e x i s t i n g  da ta  by v a r i o u s  

o r g a n i z a t i o n s  r e s u l t e d  i n  t he  i d e n t i f i c a t i o n  o f  e igh t  s a l t  domes which were 

cons idered t o  have a h i g h  p o t e n t i a l  f o r  s i t i n g  a  r e p o s i t o r y .  F u r t h e r  
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evalua t ion  has subsequently been undertaken on most of these eight domes. 
Work t o  date i n  these area studies has resulted i n  e l iminat ion of one of t h e  
domes ( P a l e s t i n e  Dome, Figure 3-8) owing t o  u n c e r t a i n t i e s  regarding i t s  
hydrologic s t ab i l i t y ,  1 argely because of previous solution-mining a c t i v i t i e s  . 
A second dome has been ten ta t ive ly  identified as having cunfl icting land-use 
problems and will probably be lowered i n  p r i o r i t y .  O f  t h e  remaining s i x  
domes, i t  is anticipated tha t  two will be identified i n  mid-FY 1980 as having 
the highest potential and will be recommended f o r  f u r t h e r  c h a r a c t e r i z a t i o n  
and eva lua t ion  i n  d e t a i l e d  confirmation s t u d i e s .  The f i e l d  program being 
conducted on t h e  s a l t  domes i s  d i r e c t e d  toward an e v a l u a t i o n  of t h e  
hydrologic  and t e c t o n i c  s t a b i l i t y  of t h e  domes themselves, as  well as an 
evaluation of the  deep groundwater regime of the geologic basins in which t h e  
s a l t  domes occur. In the exploration phase currently underway, one core hole 
is being drilled i n  each dome, and a t  l e a s t  two hydrologic t e s t  holes  a r e  
being d r i l l e d  on t h e  f l a n k s  of each dome. The d r i l l i n g  program is being 
supplemented by se ismic  r e f l e c t i o n  surveys t o  b e t t e r  c h a r a c t e r i z e  t h e  
s t r u c t u r e  of t h e  f l ank ing  sediments, by a shallow d r i l l i ng  program over the 
dome to  evaluate any poss ib le  warping of overlying sediments,  by g r a v i t y  
surveys t o  more precyse ly  de l inea te  the s i t c  and shape of the rlmnes, and by 
an evaluation of remote sensing da ta  t o  i d e n t i f y  any lineaments t h a t  may 
occur i n  the  v i c i n i t y  of the  domes. In some ins t ances ,  repeated precise 
leveling has been done over the domes, and t i l tmeters  have been i r ~ s t a l l  ed i n  

an e f fo r t  t o  ident i fy any possible current u p l i f t .  

The National program on nonsalt rocks(28-3) is underway b u t  i s  we1 1 
b e h i n d  t h e  e f f o r t  i n  r e g i o n s  u n d e r l a i n  by s a l t  and a t  t h e  F e d e r a l  
reservations. The approach being u t i l  ized i n  the nonsal t explorati on program 
is  t h a t  of a systems study. The major portion of the systems study will be 
in i t i a t ed  and, hopefully, completed in FY 1980. However, two components of 
t h a t  s tudy,  spec i f  i ca l ly ,  National overviews of crystal l ine (Figure 3-9) and 
argillaceous ( F i g r e  3-10) rocks, were in i t i a t ed  i n  FY 1979. 

The ONWI National systems overview e f f o r t  will not be specif ic  to  
any particular rock type and will concent ra te  on geologic  c h a r a c t e r i s t i c s  
t h a t  a r e  r e l a t e d  t o  the to ta l  geologic system rather than on a specif ic  host 
rock. Such c h a r a c t e r i s t i c s  will i n c l u d e  groundwater  r e t e n t i o n  t i m e ,  
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g roundwa te r  f l o w  p a t h s ,  and g roundwa te r  d i s c h a r g e  p a t t e r n s .  O f  t h e  two 

components o f  t h i s  systems o v e r v i e w  t h a t  were i n i t i a t e d  i n  FY 1979, t h e  

c r y s t a l  1  i ne r o c k  e f f o r t  i s  e s s e n t i a l l y  completed and has i d e n t i f i e d  severa l  

reg ions  t h a t  a r e  e x p e c t e d  t o  be recommended f o r  f u r t h e r  e v a l u a t i o n .  The 

c o n c u r r e n t  e f f o r t  underway on a r g i l l a c e o u s  rocks  i s  expected t o  be completed 

w i t h  s i m i l a r  r e s u l t s  i n  FY 1980. 

3.4. Proposed FY 1981 Budget for 
NWTS Site Screening Activitics 

The  p r o p o s e d  FY 1 9 8 1  budge t  f o r  t h e  NWTS g e o l o g i c  e x p l o r a t i o n  

program i s  presented i n  T a b l e  3.6. The NWTS Program w i l l  seek t o  q u a l i f y  

p o t e n t i a l l y  s u i t a b l e  s i t e s  on an exped i ted  bas is .  I n  t he  c h a r a c t e r i z a t i o n  o f  

p o t e n t i a l  s i t e s ,  p r i o r i t y  w i l l  be  g i v e n  t o  i n v e s t i g a t i n g  a1 1  p o t e n t i  a1 

s h o r t c o m i n g s  and p o s s i b l e  pa thways  w h i c h  c o u l d  l e a d  t o  an i n a b i l i t y  t o  

p r o v i d e  t h e  r e q u i r e d  i s o l a t i o n .  The FY 1981  s i t e  s c r e e n i n g  a c t i v i t i e s  

planned i n  t he  BWIP, NNWSI, and ONWI programs are sumnarized below. 

3.4.1. BWIP 

I n  FY 1 9 8 1  t h e  s i n g l e  s i t e  on t h e  Hanford Reserva t ion  i d e n t i f i e d  i n  

FY 1980 w i l l  be f u r t h e r  p r o b e d  and e v a l u a t e d ,  and i n  March o f  1981  t h e  

c o n t r a c t o r  w i l l  make a  f o r m a l  recommendation t o  DOE on t h e  s i t e  s u i t a b i l i t y  

f o r  a  waste r e p o s i t o r y .  I n  t h i s  f i s c a l  year  t h e  e v a l u a t i o n  o f  t h e  t e c t o n i c  

s t a b i l i t y ,  e c o n o m i c  g e o l o g y  and s u r f i c a l  p r o c e s s e s  w i l l  be comp le ted .  

Hyd ro log i c  s tud ies  w i l l  p r o v i  de i n f o r m a t i o n  on deep g r o u n d  w a t e r  s o u r c e s ,  

d ischarge  po in t s ,  t r a v e l  t imes, and i n t e r c o n n e c t i o n  o f  a q u i f i e r s .  

Media s t u d i e s  w i l l  be c o n d u c t e d  w h i c h  w i l l  i n c l u d e  t h e  s t u d y  o f  

w a s t e - r o c k  i n t e r a c t i o n s  f r o m  a  c h e m i c a l  s tandpo in t  and t he  ana l ys i s  o f  t he  

e f f e c t  o f  h e a t  on t h e  b a s a l ' t s .  The f o r m e r  a r e  b e i n g  s t u d i e d  t h r o u g h  

1  a b o r a t o r y  p rograms,  w h i l e  t h e  1  a t t e r  a r e  b e i n g  s t u d i e d  a t  a  Near-Surface 

Tes t  F a c i l i t y  (NSTF); 



TABLE 3.6 PROPOSED FY 1981 BUDGET (BA, MILLIONS) 
FOR NWTS SITE SCREENING ACTIVITIES 

Nevada A r g i  11 aceous , 
Hanford 

T e s f c )  S a l t  
C r y s t a l l i n e  and 

P r o j e c t  B a s a l t  S i t e  Metamorphic Rocks To ta l  
- 

P r o j e c t  BWIP NNWS I ONW I ONW I 

Media S tud ies  

I n  S i t u  Tests  $ 1 3 . 7 ' ~ )  $ 2.5 $1 1  .8(d)  . $ 2.9 ( h  $ 30.9 

Other 7.5 ( b )  2.5 8. 2.51'~) 2  1  

Regional  S tud ies  15.1 15.1 

Area S tud ies  3.2 ( f )  3.2 

S i t e  S tud ies  16.3 11.8 20. 7 (g )  48.8 

$37.5 $1G.8 $44.2 $20.5 119.0 

- - .  

( a )  Near Sur face  Tes t  F a c i l i t y .  

( b )  Engineered B a r r i e r  S tud ies .  

( c )  NTS s t u d i e s  i n c l u d e  g r a n i t e ,  t u f f  and a r g i l l i t e .  

( d )  S a l t  Tes t  F a c i l i t y  c o n s t r u c t i o n  funds inc luded .  

( e )  Approximate, i nc l udes  rock  c h a r a c t e r i z a t i o n ,  was te l r ock  i n t e r a c t i o n ,  and 
r e p o s i t o r y  s e a l i n g  s tud ies .  

( f )  Area s t u d i e s  i n  t h e  Permian Basin.  

( g )  S i t e  s t u d i e s  i n  G u l f  I n t e r i o r  ($9.1 M) and t he  Paradox Bas in  ($11.6 M). 

( h )  Non-Sal t Tes t  F a c i l i t y .  

( i  ) Approximate, i nc l udes  r o c k  c h a r a c t e r i z a t i o n  and was te l rock  i n t e r a c t i o n  
s tud ies .  



3.4.2. NNWSI 

A c t i v i t i e s  in FY 1981 wil l  .focus primarily on the characterization 
of the Yucca Mountain s i t e .  Media studies wil l  be conducted on g r a n i t e  and 
t u f f .  Effor ts  will focus on the chemical, physical and mechanical properties 
of tuff t o  determine if i t  i s  a sui table  medium fo r  a repository. 

3.4.3. ONWI 

3.4.3.1. Salt. A primary s i t e  recommendation by the contnactor 

i s  planned for  a Gulf Coast s a l t  dome in March of 1981. In add i t ion ,  s i t i n g  
and a r e a  s t u d i e s  w i l l  p roceed  i n  t h e  Paradox and Permian b a s i n s ,  
respectively. In addition, the Sal t  Test Fac i l i ty  will be operated t o  ga ther  
data on the s a l t  medium. 

3.4.3.2. Argillaceous and Crystalline Media. A f i e l d  t e s t  
f a c i l i t y  i s  p1 anned f o r  FY 1981 t o  gather  data  on e i t h e r  a rg i l l aceous  or 
c r y s t a l 1  ine  media. Regional s t u d i e s  wil l  proceed in  FY 1981 t o  identify 
c andi date areas. 

3.5. Relation of the Site Screening Program to 
the IR6 Recommendat ions 

As the  1 ead agency in the National waste management e f fo r t ,  ,the DOE 

has made e x t e n s i v e  pl,ans f o r  t h e  formal  i m l e m e n t a t i o n  of t h e  I R G  
recommendat ions.  Some of t h e  recommendations t h a t  do not involve a 
Presidential pol icy decision have been imp1 emented, while o the r s  speak t o  
p o l i c i e s  t h a t  have been in f o r c e  in the  program from i t s  init iati .on (e.g., 

technical conservatism, interagency co'operation). Specific DOE responses t o  
those  IRG recommendations which r e l a t e  to ' the  site-qualification/selection 

process are described br ie f ly  be1 ow. 



3.5.1. A Systems Approach Should Be Stressed 

Th is  recommendation has been imp lemen ted  i n  t h e  NWTS Program. As 

a l r e a d y  n o t e d ,  t h e  r e p o s i t o r y  sys tem i s  v iewed as c o n s i s t i n g  o f  t h r e e  

i n t e r a c t i n g  components: t h e  waste package, i n c l u d i  ng a s s o c i  a t e d  ove rpacks ,  

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

hydrogeo log ica l  system and t h e  hos t  medium i nvo l ved .  The system i s  c o n c e i v e d  

as a  s e r i e s  o f  n a t u r a l  and e n g i n e e r e d  b a r r i e r s  between t h e  waste and t h e  

b iosphere.  Systems s tud ies  are d i r e c t e d  toward i n t e g r a t i n g  t h e  components i n 

such  a  manner as t o  a c h i e v e  opt imum was te  i s 0 1  a t i o n  performance, d e f i n i n g  

i n t e r f a c e s  ( i  .e., b o u n d i n g  t h e  sys tem and i t s  f u n c t i o n a l  components )  and 

i m p a c t s ,  def i n i n q  a1 t e r n a t i v e s ,  and c r e d i b l y  demonstrat ing t he  ~erformance of 
t h e  system by a n a l y t i c a l  model ing. 

The m o d e l i n g  s tud ies ,  as exp la ined  e a r l i e r ,  are an i n t e g r a l  f u n c t i o n  

o f  t h e  site-qualification/screening p r o c e s s .  Mak ing  u s e  o f  v a r i o u s  mode l s  

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

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

h y d r o g e o l o g i  c  e x p l o r a t i o n s .  G e n e r i c  g e o l o g i c ,  h y d r o l o g i c ,  and med ia  

c h a r a c t e r i z a t i o n  and performance data, a1 so developed i n  t h e  NWTS t e c h n o l o g y  

p rogram,  sc r vc  as i n p u t  t o  the  analyses. They a re  d i r e c t e d  toward assessment 

o f  b o t h  design and o p e r a t i o n a l  r i s k s  (near  f i e l d )  and l o n g - t e r m  ( f a r  f i e l d )  

r e p o s i t o r y  s y s t e m  p e r f o r m a n c e  r i s k s .  Many s e p a r a t e  s t u d i e s  have been 

under taken i n  t h e  NUTS Program t o  d e v e l o p  t h i s  m o d e l i n g  c a p a b i l i t y  and i t s  

r e q u i s i t e  data base. 

F o r  example, s t u d i e s  underway  i n  t h e  a r e a  o f  r o c k  mechan i cs  are 

d i r e c t e d  toward e l u c i d a t i o n  o f  t h e  thermomechanical impac ts  o f  t h e  w a s t e  and 

i n c l u d e  e f f o r t s  such  as d e f i n i n g  t h e  e x t e n t  o f  f r a c t u r i n g  o f  the  hos t  r ock  

t h a t  may a r i s e  f r o m  m i n i n g ,  s e i s m i c  e v e n t s ,  a n d  h e a t  f r o m  t h e  w a s t e ;  

d e v e l o p i n g  mode ls  t o  p r e d i c t  t he  t r a n s p o r t  o f  water th rough  f r a c t u r e d  media; 

and c o n d u c t i n g  l a b o r a t o r y  and f i e l d  measurements o f  w a t e r  f l o w  t h r o u g h  

f r a c t u r e d  rock  t o  o b t a i n  da ta  f o r  comparison w i t h  a n a l y t i c a l  models. 

S i m i l a r l y ,  s t ud ies  are b e i n g  d i r e c t e d  t o w a r d  d e f i n i n g  w a s t e l m e d i  a  

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

m u l t i p l e  b a r r i e r s  i s  r e c e i v i n g  more a t t e n t i o n  as a  mechanism t o  p r o v i d e  



de fense  i n  depth. Changes i n  chemical and phys i ca l  p r o p e r t i e s  t o  be expected 

under t h e  i n f l u e n c e  of heat and r a d i a t i o n  w i l l  be s t u d i e d  f o r  t h e  was te ,  t h e  

c a n i s t e r ,  t h e  b a c k f i l l  m a t e r i a l ,  t h e  o r i g i n a l  g e o l o g i c  media,  and t h e  

groundwater. The degree o f  b r i n e  m i g r a t i o n  i n  r o c k  s a l t ,  l e a c h i n g  o f  t h e  

w a s t e  f o r m ,  c o r r o s i o n  o f  t h e  c a n i s t e r ,  and e f f e c t i v e n e s s  of p o t e n t i  a1 

b a r r i e r s  w i l l  be examined i n  elevated-temperaturelpressure t e s t s  p e r f o r m e d  

b o t h  i n  the  l a b o r a t o r y  and i n  the  f i e l d .  

The b r o a d e s t  i s s u e  o f  a l l  i s  t h e  deg ree  t o  w h i c h  we a r e  a b l e  t o  

assess  t h e  l o n g - t e r m  r i s k .  I n v e s t i g a t i o n s  address ing t h i s  problem inc lude ,  

as examples, s t ud ies  o f  o u r  a b i l i t y  t o  p r e d i c t  t e c t o n i c  s t a b i . l i t y , ,  f u t u r e  

c l i m a t i c  c o n d i t i o n s ,  and p o t e n t i a l  events and mechanisms which cou ld  l ead  t o  

t r a n s p o r t  o f  r a d i o n u c l i d e s .  Mode ls  a r e  b e i n g  d e v e l o p e d  t o  a s s e s s  t h e  

l o n g - t e r m  s a f e t y  o f  r e p o s i t o r i e s  i n  s a l t  and i n  hard rock .  A l a r g e  number o f  

p o t e n t i a l  events t h a t  cou ld  a f f e c t  r e p o s i t o r y  sys tem p e r f o r m a n c e  a r e  b e i n g  

examined. 

3.5.2. A Number o f  D i f f e r e n t  S i t es  i n  Various Types 
o f  Rock Formations Shou 1 d be Eva lua ted  

The o n g o i n g  and p l a n n e d  BWIP, NNWSI, and ONWI e x p l o r a t i o n  programs 

descr ibed e a r l i e r  f u r n i s h  ample evidence o f  DOE'S i m p l e m e n t a t i o n  o f  e f f o r t s  

r e s p o n s i v e  t o  t h i s  recommendat ion .  Owing t o  t h e  l e a d  t ime  i n v o l v e d  i n  t h e  

q u a l i f i c a t i o n / s e l e c t i o n  process, s e l e c t i o n  o f  s i t e s  i n  a1 t e r n a t i v e  g e o l o g i e s  

(e.g., c r y s t a l l i n e  rock,  a r g i l  lackous r o c k )  w i l l  occur severa l  years  a f t e r  

s i t e  s e l e c t i o n  i n  t h e  more advanced e x p l o r a t i o n  programs. A c c o r d i n g l y ,  , DOE 

p l a n s  t o  c o n s u l t  w i t h  DO1 t o  develop mechanisms t o  "bank" s i t e s  ( t o  p reven t  

t h e i r  preemption f o r  o t h e r  u s e s )  as t h e y  a r e  q u a l i f i e d  and s e l e c t e d .  The 

a v a i l a b i l i t y  o f  a  number o f  f u l l y  q u a l i f i e d  s i t e s  i n  va r i ous  fo rmat ions  w i l l ,  

o f  cou rse ,  f a c i l i t a t e  i m p l e m e n t a t i o n  o f  I R G  S t r a t e g y  I11 as w e l l  as t h e  

recormendat ion f o r  r e g i o n a l  r e p o s i t o r i e s ,  should these become Na t i ona l  p o l i c y .  

Some i m p o r t a n t  a s p e c t s  o f  t h e  p l a n n i n g  o f  DOE g e o l o g i c a l  

e x p l o r a t i o n s  t h a t  have n o t  been d i s c u s s e d  above, and which may promote an 

a p p r e c i a t i o n  o f  b o t h  t h e  comprehensiveness o f  t h e  DOE g e o l o g i c a l  s c r e e n i n g  

p r o c e s s  and i t s  consonance w i t h  I R G  recommendat ions ,  a r e  t h e  t e c h n o l o g y  

development e f f o r t s  t h a t  have been u n d e r t a k e n  i n  c o n n e c t i o n  w i t h  t h e  NWTS 



Program. Many of t h e  s t u d i e s  underway or  planned for  the  immediate fu ture  
d i r e c t l y  c o n t r i b u t e  t o  t h e  e f f i c i e n c y  and t e c h n i c a l  v a l i d i t y  of t h e  s i t e  

s c r een ing  p roces s .  Numerous such s t u d i e s  have been implemented t o  secure 
q u a n t i t a t i v e  in format ion  regard ing  t h e  fundamental  p r o p e r t i e s  and t h e  
behavior  of host  media/formations of potenti a1 programat ic  i n t e r e s t  as we1 1  
as  of the  charac te r i s t i cs  of associated hydrologic systems. The informat  ion 

d e v e l o p e d  e n h a n c e s  DOE'S a b i l i t y  t o  i n t e r p r e t  t h e  r e s u l t s  of t h e  
hydrogeologic data obtained in the  screening s t u d i e s  and f u r n i  she<  basel  i  ne 
data for repository system design and s i t e  performance analyses. 

The U.S. Geologica'l Survey i s  p lay ing  a  s i g n i f i c a n t  r o l e  i n  t h e  
development of t h i s  informat ion base.  USGS s c i e n t i s t s  a r e  , s tudy ing  t h e  
geologies and hydrologies of the  various s a l t  a r e a s  a s  well as  t hose  a t  t h e  
NTS, t h e  Hanford r e s e r v a t i o n ,  and elsewhere. Representatives from each DOE 

p io jec t  and the  USGS have prepared an Ear th  Science Technical  ~ l  a n ( 3 )  t h a t  
p r e s e n t s  the  R & D  t a s k s  being performed f o r  D O E  and by the USGS. The plan 
comprises over 160 s e p a r a t e  t a s k s ,  ongoing or  planned,  f o r  FY 1979 and 
beyond .  The s t u d i e s  invo lve  c u r r e n t l y  about 40 c o n t r a c t o r s ,  i nc lud ing  
national laborator ies ,  s t a t e  and f e d e r a l  agenc i e s ,  u n i v e r s i t i e s ,  and o t h e r  
D O E  prime c o n t r a c t o r s  and subcontractors. The i n i t i a l  plan will be reviewed 
per iodical ly  t o  a s s e s s  p rog re s s  and t o  a s s u r e  c l o s e  coo rd ina t i on  between 
v a r i o u s  t a s k s .  The t a sks  cover t h e  f u l l  range from analytical  s tudies  and 
laboratory experiments to  f i e l d  t es t ing .  

The s t u d i e s  may be loosely grouped into  two often overlapping areas: 
evaluations of geologic environments (generic,  regional ,  and 1 ocal  ) and s i t e  
character izat ions  (geology, hydrology, and host media). 

The f i r s t  grouping addresses the  gener ic  s u i t a b i l i t y  of such media 
a s  g r a n i t e ,  a r g i l l i t e ,  t u f f ,  or a l luvium and t h e  cho ice  of one t-egior~,  
l o c a l i t y ,  or l i t h o l o g y  over ano ther .  The wide range of media i s  b e i n g  
examined, in  l a r g e  p a r t ,  t o  upgrade t h e  s t a t e  of knowledge of these media 
c loser  to  t ha t  which e x i s t s  f o r  rock s a l t .  In addition, regional s t u d i e s  a r e  
inc luded  t o  i d e n t i f y  promising fo rmat ions ,  some of which may have natural ,  
mult iple bar r ie r s  to t he  escape of rad ioac t iv i ty .  

The second grouping addresses deta i led characterization of spec i f i c  
s i t e s  and development of methods f o r  o b t a i n i n g  more p r e c i s e  geo log ic  d a t a .  \ 
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The s t u d i e s  h e r e  t r e a t  s h a p e  and e x t e n t  of t h e  geo log ic  s t r u c t u r e s ;  
d i s c o n t i n u i t i e s  in  s t r a t i g r a p h y ,  m i n e r a l  d i s t r i b u t i o n ,  and t e c t o n i c  
s t a b i l i t y ;  h y d r o l o g i c  p r o p e r t i e s ,  i n c l u d i n g  h y d r a u l i c  p o t e n t i a l ,  
p e r m e a b i l i t y ,  g r o u n d w a t e r  f l u x  and i t s  chemica l  c o n t e n t ;  and media  
proper t ies ,  including the physical and chemical aspects of a candidate s i t e .  

Not a l l  da ta  r equ i r ed  can be o b t a i n e d  f rom l a b o r a t o r y  t e s t s .  
Accordingly ,  some experiments a r e  being conducted in a f i e l d  environment. 
v a r i a b l e s  such as  l i t h o s t a t i c  p r e s s u r e  of hydro logy  c a n n o t  be r e a d i l y  . , 

simu 1 a ted  i n  t h e  l a b o r a t o r y .  The common feature  of these t e s t s  i s  the need 
to evaluate combined e f f ec t s  t ha t  are su f f i c i en t l y  complex t h a t  only t e s t s  i n  

, . 

the f i e l d  environment can provide confidence in the r e su l t s .  
The 1 ong-term performance of a r epos i t o ry  cannot be exper imental  1 y 

d e m o n s t r a t e d ;  t h u s ,  t h e  models used t o  a s s e s s  long-term s a f e t y  must be 
ver i f ied .  To s a t i s f y  these needs, various f i e l d  experiments a r e  underway o r  
a r e  being planned in  s eve ra l  c and ida t e  media. In these f i e l d  s tudies ,  the 
most important variables include temperature, rock di  sp l  acement , hydro1 ogy, 
geochemistry, radiochemistry, and nuclide migration. 

A well-known example of t h i s  r e sea rch  i s  t h e  f i e l d  t e s t  program 
being conducted a t  t h e  S t r i p a  mine in  Sweden. These t e s t s  a re  providing 
f i e l d  data on the  e f f ec t s  of long-term high heat loadings on the  i n t e g r i t y  of 
g r a n i t e  i n  deep geo log ic  fo rmat ions .  The experiments are also providing a 
means of evaluating techniques fo r  character iz ing t h e  f r a c t u r e  hydrology of 
g r a n i t e .  The work, being c a r r i e d  ou t  i n  con junc t ion  with Swedish waste 
management s c i e n t i s t s ,  i s  an example of t h e  i n t e r n a t i o n a l  coopera t  ion and 
par t ic ipat ion sought by DOE in solution.  of common waste management problems. 

Another  D O E  f i e l d  t e s t  program i s  b e i n g  p l a n n e d  t o  o b t a i n  
exper imental  data on host geologies other than s a l t  and grani te .  The in s i t u  
da ta  base developed w i l l  be used f o r  t h e  v a l i d a t i o n  of w a s t e  d i s p o s a l  
modeling e f f o r t s  a s s o c i a t e d  with a1 t e r n a t i v e  geologies  and f o r  comparison 
with a much broader  da t a  base ob ta ined  in  l a b o r a t o r y  s t u d i e s  of t h e  h o s t  
media of i n t e r e s t .  The planned program w i l l  involve the  construction and 
operati on of an A1 te rna te  Geologies Test Faci 1 i  ty .  



3.5.3. P lanning Should Be i n  F u l l  Compliance 
With NEPA 

; A comprehensive pl anning ef for t  has been mounted to  assure that  a l l  

f i e l d  operations connected with the'  NWTS site-qua1 i f icat ion/select ion process 
a r e  implemented i n  a manner t h a t  wil l  be in f u l l  compliance with E P A  

gui del i  nes and regul a t i  ons and that  the documentation ultimately submi t ted  t o  
N R C  i n  s u p p o r t  of a l ' i c e n s i n g  a c t i o n  w i l l  a d e q u a t e l y  a d d r e s s  a l l  
considerati.ons associated with meeting EPA c r i t e r i a  and s tandards f o r  waste 
i s o l a t i o n .  As pa r t  of t h i s  e f f o r t  a formal docua~ent will be developed that 
describes how the NEPA process will b e  applied i n  t h e  imp1 ementation of t h e  
NWTS Program. The i n t e n t  wi l l  be t o  provide program participants and the 
public w i t h  a  cohesive and understandable exp'l anation of t h e  planned D O E  

procedure.  A s imil  a r  document wil l  present a comprehensive, detailed plan 
fo r  licensing a geologic waste repository. The strategy, t he  procedure, and 
the  data  and information needed,to obtain a 1 icense will be described. These 
documents a r e  intended t o  promote an understanding of t h e  m o t i v a t i o n ,  
s t r u c t u r i n g ,  and sequencing of the  technica l  and nontechnical ac t iv i t i e s  

being undertaken in the  complex and wide - rang ing  NWTS Program among 
participants and concerned observers a1 i  ke. 

The environmental evaluations conducted in  t h e  geologic screening 
s t u d i e s  have been d i s c u s s e d  above. Apar t  from t h e  development of 

NEPA-consistent program-wi de s i  te-qua1 i f  i c a t i o n  c r i t e r i a ,  t h e  p l  anning of 
these  a c t i v i t i e s  has included the preparation of outlines fo r  the  ER and EIS 
documents that  will be required in any l i cens ing  ac t ion  t o  comply with t h e  
N E P A  process .  These e f f o r t s  were undertaken t o  assure t h a t  ongoing and 
planned f i e l d  s tud ies  wi l l  provide t h e  information base r e q u i s i t e  t o  t h e  
prepara t ion  of these documents. The s i  te-recommendation reports DUE pi ans t o  
prepare in the f inal  phase of the s e l e c t i o n  process a re  planned t o  include 
EIS1s. 

To f a c i l i t a t e  the  f i e l d  t e s t i n g  a c t i v i t i e s  planned in t h e  NWTS 
technology development program, DOE i s  considering opera t ion  of a S a l t  Test  
F a c i l i t y  and an Al t e rna te  Geologies Test F a c i l i t y .  As pa r t  of the  s i t e  
evaluations fo r  these ins ta l la t ions ,  environmental impact assessments wi 11 be 



implemented t o  a s su re  t h a t  no s i g n i f i c a n t  impact on t h e  environment will 

r e su l t  from e i t he r  t h e i r  construction or operation. Po t en t i a l  environmental  
e f fec t s  anticipated on the surface and underground will be studied. 

3.5.4. A Socia l  Consensus Must be Obtained; 
A S t a t e  Planning Council Should be Formed 

The DOE nuclear waste management program i n  genera1 and i t s  most 
v i s i b l e  manisfestat ion,  the  geological explorations,  have, qu i te  predictably, 

stimulated misgivings and controversy among var ious  s e c t o r s  of t h e  publ i c y  
i nc lud ing  s t a t e  and l o c a l  governments. The mo t iva t i on ,  o b j e c t i v e s ,  and 
methodology of the  program as a whole, and t h e  s i t e  s c r een ing  a c t i v i t i e s  i n  
p a r t i c u l a r ,  a r e  no t  we l l  u n d e r s t o o d  o u t s i d e  of t h e  waste management 
community. Geol ogic  expl o r a t i o n  a c t i v i t i e s  a r e  sometimes i n t e r p r e t e d  as 
evidence of a un i l  a t e r a l  dec i s ion  on t h e  p a r t  of t h e  D O E  t o  c o n s t r u c t  a 

r e p o s i t o r y  in  t h e  a r ea  under i n v e s t i g a t i o n .  Such m i s p e r c e p t i o n s  have 
prompted some s t a t e  and 1 ocal  governments t o  r e s t r i c t  or deny access fo r  

expl oration work. 
In r ecogn i t i on  of t h i s  problem DOE has been developing and applying 

procedures to  promote a high level of public par t i c ipa t ion  and review of a1 1 

a s p e c t s  of t h e  nuc lear  waste management program in the  belief  t ha t  the  more 
know1 edgeabl e the  publ i c ,  and i t s  governmental representatives,  becomes about 
t h e  e f f o r t  t h e  more 1 i k e l y  i t  w i l l  be p o s s i b l e  t o  o b t a i n  a r ea sonab l e  
consensus regarding the  soc i a l l y  responsible and respons i  ve manner i n  which 
i t  i s  b e i n g  implemented. The DOE has i n i t i a t e d  a comprehensive pub l i c  

information progr& designed t o  expl ain waste management a c t  i vi t i e s  i n  terms 
t h a t  t e c h n i c a l l y  unsophist icated people can understand and t o  provide access 

t o  t e chn i ca l  documents i s sued  in  c o n n e c t i o n  w i t h  t h e  e x p l o r a t i o n  and 
s c i e n t i f i c  a c t i v i t i e s .  D r a f t s  of important  technical and policy documents 

are offered fo r  public and technical  comments. Various independent review 
groups have been e s t a b l  i s  hed by ONWI, BWIP, and NNWSI t o  secure advice and 
c o n s u l t a t i o n  about both t h e  con t en t  and conduct of t h e  program. These  
t e c h n i c a l  r e v i e w  g r o u p s  a r e  l i s t e d  i n  t h e  Appendix along with t h e i r  

membership. Technical in format ion  meetings he1 d t o  review p rog re s s  on t h e  
t h r e e  NWTS programs are completely open t o  the public. Individuals known t o  



have an i n t e r e s t  i n  waste management i s s u e s  a r e  s p e c i f i c a l l y  i n v i t e d  t o  
at tend,  regard1 ess of t h e i r  viewpoints. 

D e t a i l e d  p l a n n i n g  i s  i n  p r o g r e s s  on formal implementation of 

procedures responsive t o  t he  IRG recomrnendatign for establ ishment of a S t a t e  

Pl anning Council t o  advise the  President, the  Congress, and the  Secretary of 
Energy on matters re la ted  t o  concerns regarding the  waste management program. 
Among the  tasks  t ha t  might be assigned t o  the  S t a t e  Planning Council are: 

Provide s t a t e  perspectives f o r  the  development of t h e  Nat ional  
~ u c l  e a r  Waste Management P lan ,  t h e  s i t e  c h a r a c t e r i z a t i o n  

- .  .. program and .other waste a c t i v i t y  planning and o t h e r  p lann ing  
, . docu.m,ents t o  ensure  t h a t  t h e y  adequately address the  needs of 

t h e  S ta tes  and l o c a l i t i e s ;  

- Prepare  an annual report  t o  the  President, the  Congress and the  
S e c r e t a r y  of Energy  on i t s  a c t i v i t i e s  t o  i n c l u d e  i t s  
r e commenda t ions  concerning t h e  government s nuc lear  waste 
disposal programs; 

m Advise on t h e  r eg iona l  d i s t r i b u t i o n  of s i t e  character izat ion 
a c t i v i t i e s  and placement of f a c i l i t i e s  f o r  t h e  management and 
d i sposa l  of nucl ea r  wastes and review and make recommendations 
r ega rd ing  t h e  p r o c e s s  of s e l e c t i n g ,  c h a r a c t e r i z i n g  and 
pl  acement of f a c i l  i t i e s  f o r  t h e  management and d i sposa l  of 
nuclear wastes and review and make recommendations r ega rd ing  
the process  f o r  s e l e c t  i ng, charac te r iz ing  and determining the  
s u i t a b i l i t y  of potential  repositor-y s i  1;es; 

m A s s i s t  DOE and t h e  S t a t e s  i n  recommending proposed s i t e s  f o r  
l icensing by NRC t o  a s s u r e  t h a t  t h e  needs of t h e  S t a t e s  and 
l o c a l i t i c s  w c  met; 

A s s i s t  and advise on the  implementation of the  consul t a t ion  and 
concurrence concept; 

0 Establ  i s h  under i t s  a u s p i c e s  such adv isory  committees as are 
deemed necessary  t o  a s s i s t  i n  i t s  del  i b e r a t i o n s ,  i n c l u d i n g  
representatives of a1 1 re1 evant i n t e r e s t  groups; 

m Define a d d i t i o n a l  S t a t e  f a c t o r s  i n  t h e  Federal  Government's 
waste management program, i nc lud ing  Sta te .organizat iona1 and 
other i n s t i t u t i ona l  questions. 



~ s t a b l i s h m e n t  o f  t h e  S t a t e  P l a n n i n g  C o u n c i i  w i l l  r e q u i r e  a  

P res iden t i a l  d e c i s i o n  t o  imp1 ement t h e  I R G  recommendation, t o g e t h e r  w i t h  

enabl i n g  1  egis1 a t i o n  from the  Congress. 

An example o f  t h e  k i n d  o f  State/DOE coopera t i on  t h a t  i s  sought i n  

t he  consul t a t i o n  and concurrence p rocess  has been ach ieved  i n  t h e  S t a t e  o f  

M i s s i s s i p p i ,  where e x p l o r a t i o n s  o f  G u l f  I n t e r i o r  s a l t  domes are underway. 

Key elements i n  t h i s  cooperat ion are a  DOE con t rac t  w i t h  t h e  M i s s i s s i p p i  F u e l  

and Energy  Management Commission and t h e  main tenance o f  a  c l o s e  w o r k i n g  

re1  a t i  onship w i t h  t h e  admin i s t ra t i on  o f  t h e  Governor and h i s  SeS e c t  Commit tee 

on N u c l e a r  Energy.  The S t a t e  D i v i s i o n  o f  Rad io log i ca l  Health, t h e  Minera l  

Resources I n s t i t u t e ,  and S t a t e  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s ,  a1 1  

r e p r e s e n t e d  on the  Governor's Se lec t  Committee, are requ i red  by a  1979 1  aw t o  

be n o t i f i e d  and be pe rm i t t ed  t o  p a r t i c i p a t e  i n  NWTS a c t i v i t i e s  i n  t h e  s ta te .  

Under  a  D O E  g r a n t ,  t h e  F u e l  and Energy  Management Commission 

prov ides an independent assessment o f  s t a t e  government and pub1 i c  v iews on 

one hand  and, on t h e  o t h e r ,  a  f o r u m  f o r  l e g i s l a t o r s ,  s t a t e  and l o c a l  

o f f i c i a l s ,  and c i t i z e n s  t o  a i r  t h e i r  views on DOE a c t i v i t i e s .  As a  p r a c t i c a l  

m a t t e r ,  t h e  g r a n t  a l s b  g i v e s  t h e  commission an added fund ing  source, w h i l e  

assur ing i t  a  major r o l e  i n  t h e  NWTS Program i n  t h e  s ta te .  
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APPENDIX 

NWTS PEER REVIEW GROUPS 

The p e e r  r e v i e w  g roups  o f  t h e  NWTS Program are l i s t e d  below. Ten 

separate r e v i  ew groups have been convened: 
i 

I r ONWI . Technica l  Adv i so ry  Committee 

r ONWI Geolog ic  Review ~ r o u ~  

r ONWI E a r t h  Sciences Review Group 

8 ONWI Program Review Committee 

r BWIP Rock Mechanics Overview Committee 

8 BWIP Geology Overview Committee 

8 BWIP Hydro logy Overview Committee 

r NNWSI Media S tud ies  Technica l  Peer Review 

NNWSI Geology and Hydro1 o g i c a l  S tud ies  Technica l  Peer Review 

8 NNWSI Spent Fuel  Tes t  a t  Climax Technica l  Peer Review 

r NNWSI Tecton ics,  S e i s m i c i t y  and Volcanism Techn ica l  Peer Review. 

The f i r s t  seven groups per fo rm c o n t i n u i n g  r e v i e w s ,  w h i  1 e t h e  NNWSI 

rev iew  groups have been i n v i t e d  61 a case by case bas is .  



Name - 

A - 2  

ONWI TECHNICAL ADVISORY COMMITTEE 

F .  W. Albaugh, Chairman , : 
T. W .  Ambrose 

R .  F .  Bauer' 

James L. Boyd 

0. H. Greager 

Walter Hi bbard  

Ronald Howard 

K .  Krauskopf 

Joseph Li eberman 

Leland Jan T u r k  

Af f i l i a t i on  

Independent Consultant 

Corporate Director,  'BMI 

Global Marine, Inc. 

Retired,  consultant  

Independent Consultant 

Virginia Polytechnic I n s t i t u t e  

Stanford University 

Stanford University 

Nuclear Safety Associ ates 

University of Texas 



ONWI GEOLOGIC REVIEW GROUP 

Name 

Ar thu r  L. Bloom 

Wi l l i am W. Hambleton 

I r w i n  Remson 

Howard P. Ross 

Charles I .  Smith 

A f f i l i a t i o n  

Department o f  Geological 
Sc i ences 

Cornel 1 U n i v e r s i t y  

Kansas 'Geological Survey 

Department o f  Appl ied Ear th  
Sc i ences 

Stanford  U n i v e r s i t y  

U n i v e r s i t y  o f  Utah Research 
I n s t i t u t e  

Department o f  Geology 
.The U n i v e r s i t y  o f  Texas a t  

A r l i n g t o n  



A-4 

. ONWI EARTH SCIENCES REVIEW GROUP 

N ame 

George Pi nder 

Frank L. Parker 

Neville G. W .  Cook 

John Bird 

Aff i l i a t ion  

Department of Civil Engineering 
Princeton University 

Department of Environmental 
Engi neer i ng 

Vanderbilt University 

Department of Mater i a1 s Science 
and  Mineral Engineering 

Unlversjty of Cal i fornia ,  
Rerk 1 ey 

Geology Department 
Cornell University 



ONWI PROGRAM REVIEW COMMITTEE 
. . 

Name A f f i l i a t i o n  

James M. Wall 

C h a r l o t t e  J. Toulowe 

She1 don E. Steinbach 

~ames P o r t e r f  i e l  d 

John 0 ' Connor 

Har ry  K i  hn 

L. Charles Hebel, Jr. 

Kenneth I. Guscott 

Hyner L. F r i e d e l l ,  M.D. 

Dorothy M. Ford 

Yvonne Condell 

W i l l i a m  E. Benson 

Thomas H. Langevin 

Ed i to r ,  The ~ h r  i s t  i an Century 

C i t i zen ,  Albuquerque, NM 

American Counci l  on Educat ion ; 

American Farm Bureau Federa t i  on 

U n i v e r s i t y  of Delaware . 

C i t i zen ,  Lawrencevi l le ,  NJ 

Xerox Corpora t ion  

C i t i z e n ,  Boston, MA 

Case Western Reser-ve ~ o s p i t a l  
o f  Cleveland 

C i t i zen ,  W h i t t i e r ,  CA 

Moorehead Sta te  U n i v e r s i t y  
. . 

U n i v e r s i t y  o f  Hawai.i 
, . 

Independent Consul tant  t 



BASALT WASTE ISOLATION PROGRAM REVIEW COMMITTEES 

Name - 

John Handin 

John Corwine 

B i l l  H u s t r u l i d  

N e v i l l e  Cook 

A1 Mathews 

Dona1 d Swanson 

Howard Ross 

Vaughn L i v i n g s t o n  

B i l l  Twenhofel 

I r w i n  Remson 

B i l l  Dudley 

Frank Par.ker 

Peder G r  ims t ad 

Pat Domenico 

Joe Pearson 

A f f i l i a t i o n  

Rock Mechanics 
. . 

Texas A&M U n i v e r s i t y  

U. S. Bureau o f  Mines 

Colorado School o f  Mines I 

U n i v e r s i t y  o f  C a l i f o r n i a ,  
Berkeley 

Consu 1 t ant  

Geo logy  

U. S. Geological  Survey 

U n i v e r s i t y  o f  Utah I 
Sta te  of Washington Department 

o f  Natura l  Resources 

U. S. Geological  Survey 

Stanford U n i v e r s i t y  

Hydro1 o g y  

U. S. Geological  Survey 

Vanderb i l t  U n i v e r s i t y .  I 
Sta te  o f  Washington Department 

o f  Ecology 

U n i v e r s i t y  o f  I l l i n o i s  

I n t e r a  Environmental 
Consultants, Inc.  



NEVADA NUCLEAR WASTE STORAGE INVESTIGATIONS ' . ' : '  
TECHNICAL PEER REVIEWS 

Name 

W i l l i a m  C. Lu th  

R ichard  V. Wyman 

A f f i l i a t i o n  

Media Studies*. 

Sandi a Labora tor ies  

Department o f  Engineer ing 
U n i v e r s i t y  o f  Nevada (Las 

Vegas, NV) 

Paul R.  Fenske Independent Consul tant  

John Handin 

James E. Russe l l  

Geology and Geophysics 
Dep artment 

Texas A&M U n i v e r s i t y  

Geophysics and M in ing  
Engineering Department : .. . . 

Texas A&M U n i v e r s i t y  

* Media Studies Technical Peer Review He1 d Apr i  1, 1979. 

Geological  and Hydrological  Studies* 

Richard  V. Wyman Department o f  Engi neer i ng 
U n i v e r s i t y  o f  Nevada 

(Las Vegas, NV) 

John Handi n Geology and Geophysics 
Department 

Texas A&M U n i v e r s i t y  . . 

Paul R.  Fenske Independent Consul tant  - . . .. . ::. 

~awrence  T. Larson Mackay School o f  Mines ' 

U n i v e r s i t y  o f  Nevada (Reno, NV) 

Pat A. Domenico Department o f  Geology 
U n i v e r s i t y  o f  I l l i n o i s  

. ,. - r  , . 
Howard P. Ross U n i v e r s i t y  o f  Utah ~ e s e i r c h  

I n s t i t u t e  

*Geological and Hydro log ica l  Studies Technical Peer Review he1 d May, 1979. 



Name - A f f i l i a t i o n  ::' .' . 

. - 
. Spent Fuel T~G-climax*. 

. . 
R ichard V. Wyman ' 

- , .  . a t ,  Department o f  Engineering 
Un i ve r s i t y  o f  Nevada . . ,  

' (Las Vegas, NV) . I , 
. . 

James E. Russel l  
, . 

. . , 4  

Lawrence T. . Larson . . . .  . , . . '. 
. . 

7 - . . 
. John Handin 

. . 

N e v i l l e  G. W.. Cook 1 I 

Wi l l i am C. McClain 

Paul R.  Fenske 

~ e o ~ h ~ s i c s  and Mining 
Engineering Department 

Texas A&M Un ive rs i t y  

Mackay School o f  Mines 
Un i ve r s i t y  o f  Nevada (Reno, NV) 

Geology and Geophysics 
Dcp artmcnh .' 

Texas A&bl Un ive rs i t y  

Mining Engineering Department. 
U n i v e r s i t y . o f  Ca l i fo rn ia ,  

Berkeley . . 

Independent Consultant 

* Spent Fuel .., Test Technical Peer Review he ld  June, 1979. 



Name -:, 
- .  - . .. . A f f i l i a t i o n  

Tectonics, Seismicity, Volcanism* 

George A. Thompson . . . .  . . .  . Independent Consu 1 t a n t  

Paul R. Fenske : . , . .  . . 

I John R. Wilbanks . ..- 

. . 
1 .. . ,  . 

Stanley A. ~ c h u k n  

A1 an R y a l l  .. - . . . .  .. . 

, ,. 
' . .  

i c h a r d  V. ~yn 'an '  
. . .  . . .  . . 

J e r r y  M. Ho f fe r ,  

Independent Consu 1 t ant  

U n i v e r s i t y  o f  Nevada 
(Las Vegas, NV) 

Consul tant  

Mackay School o f  Mines 
Seismological Labora tory  
U n i v e r s i t y  o f  Nevada . 

(Reno, NV) 

Department o f  Engineering 
U n i v e r s i t y  o f  Nevada 

(Las Vegas, NV) 

U n i v e r s i t y  o f  Texas, ( E l  Paso) 

* Tectonics, Seismic i ty ,  Volcanism Technical Peer Review h e l d  July ,  1979. 
. :. 




