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CHAPTER I 

INTRODUCTION 

The management and d i s p o s a l  o f  n u c l e a r  waste i s  seen by many as a  

un ique  p r o b l  em i n  modern techno1 ogy, l a r g e l y  because o f  t h e  ex t reme ly  

l o n g  t i m e  p e r i o d  and p o t e n t i a l  hazard i n v o l v e d .  T h i s  p e r c e p t i o n  g i v e s  

r i s e  t o  b o t h  t e c h n i c a l  and n o n t e c h n i c a l  concerns about  f e a s i b i l i t y .  

T h i s  r e p o r t  focuses on t h e  n o n t e c h n i c a l  concerns i n  t h e  management o f  

commerc ia l l y  produced n u c l e a r  waste. The aim o f  t h e  r e p o r t  i s  n o t  t o  

draw c o n c l u s i o n s  abou t  these  i s s u e s ,  b u t  t o  ( a )  p r e s e n t  problems and 

concerns r e l a t i n g  t o  these  i ssues ,  ( b )  ill uminate and probe these  i s s u e s  

u s i n g  a p p r o p r i a t e  a n a l y t i c a l  frameworks, and ( c )  p e r m i t  readers  t o  draw 

t h e i r  own in fo rmed  c o n c l u s i o n s .  

Much o f  t h e  concern abou t  n u c l e a r  waste management niay stem f r o m  

t h e  p o t e n t i a l  d i s l o c a t i o n  o f  b e n e f i t s  and c o s t s  o v e r  genera t ions  and 

ac ross  groups i n  t h e  c u r r e n t  g e n e r a t i o n .  Many peop le  a r e  l o o k i n g  f o r  

assurances t h a t  t h e  r i s k s  t r a n s f e r r e d  ac ross  t i m e  and p laces w i l l  be 

reasonab ly  low.  C o s t - b e n e f i t  ana lyses,  never  i d e a l  w i t h i n  a  s h o r t  t i m e  

frame, seem an e s p e c i a l l y  weak techn ique  f o r  assess ing  concerns o v e r  

l o n g  t i m e  p e r i o d s  because o f  t h e  need t o  express,  i n  t o d a y ' s  terms, 

f u t u r e  va lues  o f  b e n e f i t s  and c o s t s  ( i  .e., t o  f i n d  t h e  " a p p r o p r i a t e "  

d i s c o u n t  f a c t o r - - e i t h e r  p o s i t i v e  o r  n e g a t i v e ) .  S ince  t h e  in ipor tance o f  

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

s t r o n g  need t o  supplement such q u a n t i t a t i v e  ana lyses w i t h  q u a l i t a t i v e  

( v e r b a l  ) ana lyses,  so t h a t  v i t a l  , b u t  c u r r e n t l y  u n q u a n t i f i a b l e ,  i n f o r -  

m a t i o n  may be taken  i n t o  account .  I t  i s  i n  t h i s  s p i r i t  t h a t  t h i s  r e p o r t  

i s  o f f e r e d .  

The r e p o r t  c o n s i s t s  o f  a  p r e s e n t a t i o n  and d i s t i l l a t i o n  o f  m a j o r  

n o n t e c h n i c a l  i s s u e s  s u r r o u n d i n g  commercial waste management, f o l l o w e d  by 

e t h i c a l ,  i n s t i t u t i o n a l ,  and p o l i t i c a l  ana lyses  o f  these  i ssues .  The 

e t h i c a l  a n a l y s i s  c o n s i s t s  o f  a  d i s c u s s i o n  o f  what i s  meant by " e t h i c s "  

and " m o r a l i t y "  i n  t h e  waste management c o n t e x t  and an i l l u s t r a t i v e  

a t t e m p t  a t  an e t h i c a l  a n a l y s i s  o f  t h e  commercial n u c l e a r  waste problem. 

Two i n s t i t u t i o n a l  ana lyses a r e  p resen ted :  one i s  an a n a l y s i s  o f  t h e  



p o s s i b l e  problems o f  l ong- te rm human i n s t i t u t i o n s  i n  waste management; 

t h e  o t h e r  i s  a  p r e s e n t a t i o n  o f  i n s t i t u t i o n a l  arrangements f o r  t h e  s h o r t  

term. A f i n a l  chap te r  d iscusses i ssues  and concerns i n v o l v i n g  i n t e r -  

governmental r e l a t i o n s - - t h a t  i s ,  l o c a l ,  s t a t e ,  and f e d e r a l  i n t e r f a c e  

problems i n  waste mangement. 

Because t h e  i n t e n t  o f  t h i s  volume i s  t o  c i t e  a  wide v a r i e t y  o f  

v iewpo in ts ,  and because these v iewpo in ts  a r e  n o t  c r i t i c a l l y  eva luated,  

t h e  reader  shou ld  be cau t ioned  t h a t  t h e  au thors  do n o t  i n t e n d  t o  imp l y  

t h a t  a l l  such v i ewpo in t s  have equal m e r i t .  The reader ,  who w i l l  undoubt- 

e d l y  r ega rd  some p o i n t s  o f  v iew as be ing  more c o r r e c t  than  o the rs ,  may 

see t h e  t r ea tmen t  as "b iased"  i n  t h e  sense o f  g i v i n g  space t o  a  view- 

p o i n t  which i s  ( i n  h i s  mind) i n c o r r e c t .  What i s  needed, o f  course, a r e  

c r i t i c a l  eva lua t i ons  o f  each major  perspec t i ve .  I t  i s  hoped t h a t  such 

work w i l l  be done i n  t h e  near  f u t u r e .  

Nonetheless,  e v a l u a t i o n - f r e e  d i scuss ions  o f  these i ssues  a r e  n o t  

comp le te ly  f e a s i b l e .  The i n d i v i d u a l  au thors  take  f u l l  r e s p o n s i b i l i t y  

f o r  these s ta tements .  John H6ber t  coo rd i na ted  t h e  work f o r  t h i s  volume 

and wro te  t h i s  i n t r o d u c t i o n .  W i l l i a m  Rankin wro te  Chapter 11. Pe te r  

Brown, o f  t h e  U n i v e r s i t y  o f  Maryland, and W i l l i a m  Rankin w ro te  Chap- 

t e r  111. Chapter I V  was w r i t t e n  by C. R. Schu l l e r ,  and Chapter V by 

Randal l  Smith.  F i n a l l y ,  C .  R. S c h u l l e r ,  Henry Lippek, and J i l l  Goodnight 

c o n t r i b u t e d  t o  Chapter V I .  

Th i s  work was sponsored by t h e  U.S. Department o f  Energy, f o r m e r l y  

t h e  Energy Research and Development A d m i n i s t r a t i o n .  However, a l l  

o p i n i o n s  should  be a t t r i b u t e d  t o  t h e  au thors  and do n o t  i n  any way 

rep resen t  t h e  p o s i t i o n  o f  t h e  sponsor. 

F i n a l l y ,  we a r e  indeb ted  t o  t h e  f o l l o w i n g  persons who made exten- 

s i v e  comments on t h i s  manuscr ip t :  Danie l  Cal lahan, Gera ld  Garvey, 

Ha ro l d  Green, Roger Kasperson, I da  Hoos, Laurence Moss, and Eugene 

S k o l n i k o f f .  I n  a d d i t i o n ,  we thank o u r  B a t t e l l e  co l leagues,  Car l  Unruh, 

Max K r e i t e r ,  and John B a r t l e t t  f o r  t h e i r  va lued comments. 

O f  course, a l l  statements,  e r r o r s ,  and omissions a r e  t h e  s o l e  

r e s p o n s i b i l i t y  o f  t h e  au thors .  



CHAPTER I 1  

ISSUES RELEVANT TO COMMERCIAL 

NUCLEAR WASTE MANAGEMENT 

The p u b l i c  i s s u e s  r e l e v a n t  t o  commercia l  n u c l e a r  waste management 

a r e  numerous, i n t e r r e l a t e d ,  and h i g h l y  complex. They i n v o l v e  t e c h n i c a l ,  

l e g a l ,  p o l i t i c a l ,  economic, mora l ,  and /o r  p s y c h o l o g i c a l  c o n s i d e r a t i o n s .  

Because o f  t h i s  c o m p l e x i t y  and because o f  l a r g e  d i f f e r e n c e s  i n  human 

v a l u e  systems, p e o p l e ' s  p e r c e p t i o n s  o f  and o p i n i o n s  on t h e s e  i s s u e s  v a r y  

g r e a t l y .  

T h i s  document d i s c u s s e s  t h e  waste  management i s s u e s  t h a t  have been 

c o n s i d e r e d  i n  p u b l i c  forums, a r t i c l e s ,  b rochures ,  and t h e  media. I t  

a l s o  a t t e m p t s  t o  i n d i c a t e  t h e  range  o f  p e r c e p t i o n s  on t h e s e  i s s u e s .  An 

i s s u e  i s  an unso lved  p rob lem o r  p o t e n t i a l  p rob lem t h a t  has been p e r -  

c e i v e d  by  persons o r  groups t o  r e q u i r e  b r o a d l y  based c o n s i d e r a t i o n .  

R a d i o a c t i v e  waste  management has been p e r c e i v e d  by  some t o  be a  p u r e l y  

t e c h n i c a l  problem. To o t h e r s ,  i t  has been p e r c e i v e d  as a  t e c h n i c a l  

p rob lem imbedded i n  s o c i a l ,  e t h i c a l ,  and i n s t i t u t i o n a l  i s s u e s .  More- 

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

e s c a l a t i o n  o f  t h e  l a t t e r  v i e w p o i n t .  

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

human v a l u e s  i s  g i v e n .  T h i s  s h o u l d  p r o v i d e  a  p e r s p e c t i v e  as t o  why 

human p e r c e p t i o n s  o f  waste  management i s s u e s  d i f f e r  so w i d e l y  and why 

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

HUMAN VALUES PERSPECTIVE 

The human v a l u e s  p e r s p e c t i v e  o f  Rokeach ") p r o v i d e s  a  u s e f u l  

framework f o r  u n d e r s t a n d i n g  why t h e r e  a r e  such l a r g e  d i f f e r e n c e s  among 

i n d i v i d u a l  p e r c e p t i o n s  o f  unso lved  waste  management problems. Rokeach 

b e l i e v e s  t h a t  t h e  most  i m p o r t a n t  d e t e r m i n a n t s  o f  human p e r c e p t i o n s  and 

b e h a v i o r  a r e  human va lues .  

Human v a l u e s  a r e  conce ived  t o  be b e l i e f s  t h a t  c e r t a i n  modes o f  

conduc t  ( such  as b e i n g  honest ,  l o v i n g ,  o r  competent)  and c e r t a i n  



end-states of existence (such as salvation, a world of beauty, and 

family security) are personal ly or social ly preferable t o  the i r  opposite 

modes of conduct or end-states of existence. Values concerning modes of e 

conduct are called in ; values concerning end-states of 

existence are call  ed terminal val ues . A 1  t h o u g h  1 i  t t l  e human val ue 

research has been done in the waste management area t o  date,  certain t 

values that  Rokeach discusses are relevant t o  nuclear waste management, . 
as well as to  other energy generation issues. These include, for  

example, a comfortable 1 i f e ,  pleasure, family security,  national security,  

a world of beauty, freedom, equality,  and a world a t  peace. 

Rokeach fee ls  that  every person possesses a relat ively small number 

of values; he has identified 18 terminal and 18 instrumental values. 

Each value d i f fe rs  in the amount of importance that  a person ascribes to 

i t  as a guiding principle in l i f e .  For example, one person might 

believe that  a world of beauty i s  a more important terminal value than a 

comfortable l i f e ;  another may place more importance on a comfortable 

l i f e  than on a world of beauty. The f i r s t  person i s  more l ikely to  

perceive nuclear wastes as posing environmental r isks ,  and the second i s  

more l ikely to  perceive these risks as small enough to allow the genera- 

tion of more nuclear waste. 

I t  i s  important to  note in th i s  example that  both of these people 

see a world a t  peace and a comfortable l i f e  as important guiding prin- 

ciples.  The difference in the i r  behaviors i s  determined by the per- 

ceived relat ive importance of these two values. The se t  of relation- 

ships determined by the relat ive importance among a l l  18 of a person's 

terminal values comprises a person's terminal value system. Likewise, 

the se t  of relationships determined by the relat ive importance among a l l  

18 of a person's instrumental values comprises a person's instrumental 

value system. 

Terminal and instrumental value systems d i f f e r  greatly from person 
' 

to person because of the differing social ,  psychological, and physical 

environments in which persons are raised. After people reach a certain I 

stage in 1 i f e  (probably l a t e  adolescence), the i r  value systems remain 

rather stable:  i t  becomes harder and harder t o  change the relat ive 

importance of the individual values within the value system. 



Human va lues  a r e  seen by  Rokeach as occup ing  a  c e n t r a l  r o l e  i n  

d e t e r m i n i n g  b e h a v i o r  f o r  s e v e r a l  reasons:  t h e y  s e r v e  as s tandards  f o r  

g u i d i n g  and e x p l a i n i n g  conduct ;  t h e y  se rve  as a  b a s i s  f o r  c o n f l i c t  

r e s o l u t i o n  and d e c i s i o n  making; and t h e y  se rve  t o  m o t i v a t e  b e h a v i o r .  

A lso,  human va lues  i n f l u e n c e  o t h e r  t ypes  o f  human c o g n i t i o n s  such as 

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

Given t h e  l a r g e  i n d i v i d u a l  d i f f e r e n c e s  i n  human v a l u e  systems, t h e  

s t a b i l i t y  o f  t h e  v a l u e  systems, and t h e  i m p o r t a n t  f u n c t i o n s  t h a t  human 

va lues  serve,  i t  becomes more apparen t  why t h e r e  i s  such a  l a r g e  range 

of  p e r c e p t i o n s  on waste management i s s u e s  and why these  i s s u e s  a r e  

d i f f i c u l t  t o  r e s o l v e .  L i t t l e  research  has been done t o  de te rm ine  how 

human va lues ,  as conce ived by  Rokeach, a r e  r e 1  a t e d  t o  t h e  d i f f e r e n t  

p e r c e p t i o n s  o f  waste management i s s u e s .  Thus, i n  t h e  d i s c u s s i o n  o f  t h e  

i s s u e s  t h a t  f o l l o w s ,  these  v a l u e - p e r c e p t i o n  r e l a t i o n s h i p s  a r e  presumed 

t o  e x i s t  b u t  a r e  n o t  d e f i n e d .  

WASTE MANAGEMENT ISSUES 

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

a s s o c i a t e d  w i t h  r a d i o a c t i v e  waste management. It i n c l u d e s  t h e  i s s u e s  

t h a t  have a r i s e n  o u t  o f  t h e  n u c l e a r  debate  l i t e r a t u r e  and o t h e r  i ssues  

t h a t  have been i d e n t i f i e d  by i n d i v i d u a l s  i n v o l v e d  w i t h  waste management. 

I t  g i v e s  s p e c i a l  a t t e n t i o n  t o  t h e  Conference on P u b l i c  P o l i c y  Issues i n  

Nucl e a r  Waste Management, 1976, ( 3 )  h e r e a f t e r  r e f e r r e d  t o  as t h e  Pub1 i c  

P o l i c y  Conference. 

The i s s u e s  r e f l e c t  c o n s i d e r a t i o n  o f  t h r e e  m a j o r  f u e l  c y c l e  modes: 

t h e  once- through c y c l e ,  uran ium-on ly  r e c y c l e ,  and uran ium and p l u t o n i u m  

r e c y c l e .  The t y p e  o f  f u e l  c y c l e  mode used can have an e f f e c t  on some o f  

t h e  i s s u e s  p resen ted  below; t h i s  f a c t  i s  noted,  where a p p r o p r i a t e ,  i n  

t h e  t e x t .  It i s  a l s o  i m p o r t a n t  t o  n o t e  t h a t  r e c e n t  (1977) P r e s i d e n t i a l  

p o l i c y  impacts  on t h e  r e c y c l e  i s s u e .  T h i s  p o l i c y  s t a t e s  t h a t  t h e  U n i t e d  

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

produced i n  t h e  n u c l e a r  power program and w i l l  r e d i r e c t  t h e  f u n d i n g  o f  

n u c l e a r  r e s e a r c h  and development programs i n t o  a l t e r n a t i v e  n u c l e a r  f u e l  

c y c l e s  t h a t  do n o t  i n v o l v e  d i r e c t  access t o  m a t e r i a l s  usab le  i n  n u c l e a r  

weapons. A l though  t h i s  p o l i c y  c o u l d  q u i c k l y  change, i t  does r u l e  o u t  



p lu ton ium r e c y c l e  a t  t h i s  t ime :  i t  does n o t  r u l e  o u t  reprocess ing  o f  

spent  f u e l  i n  which weapons m a t e r i a l  i s  n o t  i s o l a t e d .  

F i n a l l y ,  i t  i s  impo r tan t  t o  no te  t h a t  t h e r e  a r e  those  who f i n d  i t  

d i f f i c u l t  t o  d i s t i n g u i s h  between nuc lea r  waste management issues,  

pe r  se, and t h e  more genera l  ques t i on  o f  whether t o  proceed w i t h  nuc lea r  

power. Th i s  d i f f i c u l t y  su r faced  f r e q u e n t l y  a t  an ( 1  977) Environmental  

P r o t e c t i o n  Agency Workshop i n  Albuquerque, New Mexico, and a t  t h e  

Pub1 i c  Pol  i c y  Conference (1976) .  I n  a  paper presented a t  t h e  con fe r -  

ence , (4)  Abrahamson p o s t u l a t e d  t h a t  t h e  more genera l  ques t i on  o f  whether 
.) 

t o  proceed w i t h  n u c l e a r  power may w e l l  be answered by ou r  a b i l i t y  t o  

handle  t h e  waste management i ssues .  However, even i f  t h e  Un i t ed  S ta tes  

does n o t  con t i nue  t o  use nuc lea r  power, r a d i o a c t i v e  wastes e x i s t  a t  t h i s  

t ime,  and t h e r e  i s  f u l l  agreement on a l l  s ides  t h a t  something must be 

done about  these  wastes. 

I ssue  1 :  D i s l o c a t i o n  o f  R isks and/or B e n e f i t s  t o  Fu tu re  Generat ions.  

One ma jo r  waste management i s sue  concerns t h e  p resen t  g e n e r a t i o n ' s  

moral  o b l i g a t i o n s  t o  f u t u r e  genera t ions  r ega rd i ng  t h e  t r a n s f e r  o f  r i s k s  

and/or b e n e f i t s  (see Chapter 111 f o r  a  more thorough d i s c u s s i o n  o f  t h i s  

i s s u e ) .  Th i s  i s s u e  i s  comp l i ca ted  by t h e  f a c t  t h a t  i t  i s  ve ry  d i f f i c u l t  

t o  s p e c i f y  w i t h  any c e r t a i n t y  what t h e  t r a n s f e r  cos t s  and b e n e f i t s  w i l l  

be. One pe rcep t i on  o f  t h i s  i s s u e  f o l l o w s  (see 5 '6 '7) .  A t  p resen t  i t  i s  

n o t  commerc ia l ly  and t e c h n i c a l l y  f e a s i b l e  t o  t r ans fo rm  t h e  h i g h l y  r a d i o -  

a c t i v e  waste p roduc ts  i n t o  more s h o r t - l i v e d  forms. Therefore,  because 

o f  some o f  t h e  l o n g - l i v e d  a c t i n i d e s ,  most n o t a b l y  p l u ton ium 239, t h e  

wastes may have t o  be i s o l a t e d  f rom t h e  b iosphere f o r  severa l  hundred 

thousands o f  years .  Mon i t o r i ng  and s u r v e i l l a n c e  o f  t h e  wastes by f u t u r e  

genera t ions  w i l l  be necessary because human beings do n o t  have su f -  

f i c i e n t  l ong- te rm exper ience w i t h  t h e  k i n d  o f  containment t h a t  i s  

r e q u i r e d  t o  p rov i de  adequate assurance t h a t  t h e  i n t e g r i t y  o f  t h e  con- 

ta inment  w i l l  be preserved. Breach o f  containment cou ld  r e s u l t  f rom 

e i t h e r  human a c t i o n  o r  n a t u r a l  causes, and t h e  cos ts  and r i s k s  asso- 

c i a t e d  w i t h  c o r r e c t i v e  a c t i o n  cannot be adequate ly  assessed. Those 

h o l d i n g  t h i s  pe rcep t i on  b e l i e v e  t h a t  these wastes cou ld  p u t  f u t u r e  

genera t ions  a t  p o t e n t i a l l y  g r e a t  r i s k  f o r  t h e  b e n e f i t s  t h a t  p resen t  

genera t ions  r ece i ve ,  and t h a t  these b e n e f i t s  may be smal l  o r  unneces- 

sary ,  cons ide r i ng  ou r  p resen t  s tandard o f  l i v i n g .  Given these  unknown 



r i s k s  and b e n e f i t s ,  t h e y  f e e l  t h a t  i t  would be m o r a l l y  i r r e s p o n s i b l e  f o r  

p r e s e n t  g e n e r a t i o n s  t o  produce more n u c l e a r  wastes.  

There a r e  o t h e r s ,  however, who do n o t  p e r c e i v e  t h e  r i s k s  f r o m  

r a d i o a c t i v e  wastes t o  be g r e a t .  ~ o m a r , ' ~ )  f o r  i n s t a n c e ,  does n o t  

p e r c e i v e  r a d i o a c t i v e  m a t e r i a l s  t o  be un ique  i n  terms o f  l ong - te rm 

e f f e c t s .  Fo r  i n s t a n c e ,  l e a d  and mercury  never  change a tomic  s t r u c t u r e ,  

and, t h e r e f o r e ,  can remain dangerous l i t e r a l l y  f o r e v e r .  The p e r c e p t i o n  
5  s t i l l  remains,  however, (see ) t h a t  r a d i o a c t i v e  m a t e r i a l  i s  un ique  

because some o f  it, e s p e c i a l l y  t h e  a c t i n i d e s ,  i s  l a r g e l y  manmade. 

p e r c e p t i o n  o f  t h e  i s s u e  i s  t h a t  r a d i o a c t i v e  wastes a r e  

n o t  dangerous t o  s o c i e t y  as a  whole f o r  more than  500-700 years .  I t  i s  

a  f a c t  t h a t  a f t e r  about  700 y e a r s  (lOyl ) most  o f  t h e  f i s s i o n - p r o d u c t  

r a d i o a c t i v i t y  w i l l  have decayed away. The rema in ing  r a d i o a c t i v i t y  i s  

due t o  t h e  l o n g - l i v e d  m a t e r i a l s  such as p l u t o n i u m  239, iod ine-129,  and 

technet ium-99.  Rodger") f e e l  s  t h a t  a f t e r  500-700 y e a r s  t h e  r i s k  would  

no l o n g e r  i n v o l v e  a  l a r g e  number o f  peop le .  The rema in ing  p o t e n t i a l  

r i s k  would be t o  t h e  r e l a t i v e l y  few persons who m i g h t  d i s r u p t  i s o l a t i o n .  

If t h i s  p e r c e p t i o n  i s  c o r r e c t ,  t hen  m o n i t o r i n g  and s u r v e i l l a n c e  o f  t h e  b 
/ 

s i t e  may be unnecessary,  o r  needed f o r  o n l y  a  r e l a t i v e l y  b r i e f  p e r i o d  o f  t 

-- 

t i m e .  T h i s  i s s u e  i s  more f u l l y  d i scussed  i n  Chapter I V .  

Some i n d i v i d u a l s ,  Bodansky and Schmidt ,  f o r  example, (12,131 per- 

c e i v e  t h a t  a  waste management system t h a t  w i l l  i n s u r e  conta inment  

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

v i r t u a l l y  no r i s k  i s  p o s s i b l e  now. They p e r c e i v e  t h a t  even i f  manmade 

con ta inment  i s  breached, g e o l o g i c  f a c t o r s  w i l l  keep b iosphere  contamina- 

t i o n  f r o m  o c c u r r i n g .  

A t h i r d  genera l  p e r c e p t i o n  can be a t t r i b u t e d  t o  some who v iew t h e  

waste management debate  more g l o b a l  l y .  T h i s  p e r c e p t i o n  (see 10,14,15,16) 

i s  t h a t  when we assess o u r  o b l i g a t i o n s  t o  p r e s e n t  and f u t u r e  genera- 

t i o n s ,  o t h e r  r i s k s  and b e n e f i t s  bes ides t h o s e  o f  r a d i o a c t i v e  wastes must 

be cons ide red .  For  i n s t a n c e ,  t h e  b u r n i n g  o f  hydrocarbons t o  produce 

e l e c t r i c i t y  i s  h e l p i n g  t o  d e p l e t e  an i m p o r t a n t  nonrenewable resource  a.nd 

i s  caus ing  a  b u i l d - u p  o f  carbon d i o x i d e  c o n c e n t r a t i o n  i n  t h e  atmosphere 

t h a t  may have p ro found  e f f e c t s  on wor ldw ide  c l i m a t i c  c o n d i t i o n s .  How do 

t h e  f u t u r e  r i s k s  a s s o c i a t e d  w i t h  emphasis on f o s s i l  f u e l s  compare w i t h  



those f o r  nuc lea r  wastes? Th i s  v i ewpo in t  asse r t s  t h a t  a l l  o f  t h e  r i s k s  

and a l l  o f  t h e  b e n e f i t s  o f  a l l  sources o f  energy should be c a r e f u l l y  

cons idered so t h a t  an o v e r a l l  energy p o l i c y  can be designed; examinat ion 

o f  t h e  cos t s  and r i s k s  o f  r a d i o a c t i v e  wastes t o  f u t u r e  genera t ions  i s  

b u t  p a r t  o f  t h e  d i scuss ion  t h a t  should t ake  p lace .  

The f u e l  c y c l e  mode a f f e c t s  t h i s  i ssue .  Al though t h e r e  w i l l  be 

some l o n g - l i v e d  a c t i n i d e s  i n  t h e  waste regard less  o f  t h e  f u e l  c y c l e  

mode, i f  p lu ton ium were recyc led  and burned as a  r e a c t o r  f u e l ,  p o t e n t i a l  

r i s k  w i t h  regard  t o  p lu ton ium waste d i sposa l ,  a t  l e a s t ,  would be l e s s .  

What va lues a f f e c t  t h e  percep t ions  o f  t h i s  i s sue?  A s tudy by 

Maynard, Nealey, Hgbert, and L i n d e l l  ( I 7 )  found t h a t  w i t h  r e g a r d  t o  

nuc lear  waste management f a c t o r s :  nuc lear  t echn i c i ans  p laced  more 

importance on sho r t - t e rm  s a f e t y  than long- te rm sa fe t y ;  env i r onmen ta l i s t s  

p laced more importance on long- te rm s a f e t y  than sho r t - t e rm  sa fe t y ;  o t h e r  

groups (pub1 i c  u t i  1  i t y  employees, s tudents ,  and church and c i v i c  organiza-  

t i o n  members) p laced equal importance on shor t - te rm and long- term 

s a f e t y .  The ~okeach " )  va lue  concept a n a l y s i s  suggests t h a t  these 
- 

percep tua l  d i f f e r e n c e s  a r i s e  because o f  bas ic  d i f f e r e n c e s  i n  t h e  per-  

ce ived  r e l a t i v e  importance o f  f a m i l y  s e c u r i t y  and f u t u r e  s e c u r i t y .  

Also, d i f f e r e n c e s  i n  t h e  perce ived  importance o f  ins t rumenta l  va lues 

t h a t  deal  w i t h  m o r a l i t y  and competence a r e  p robab ly  imp l i ca ted ,  as w e l l .  

For  example, those who cons ider  ins t rumenta l  moral values--such as be ing  

respons ib l e  and l o v i n g - - t o  be very  impor tan t  m igh t  be t h e  most concerned 

about f u t u r e  genera t ions .  On t h e  o t h e r  hand, those who p lace  more 

importance on ins t rumenta l  competence values--such as be ing  l o g i c a l ,  

competent, and i n t e l l e c t u a l - - m i g h t  be more t e c h n i c a l l y  o r i e n t e d  and thus 

more l i k e l y  t o  b e l i e v e  t h a t  t h e  t e c h n i c a l  community has so lved  o r  can 

so l ve  t h e  waste containment problems. 

I ssue  2: Need f o r  Candor. 

The need f o r  candor t o  t h e  p u b l i c  f rom those i nvo l ved  i n  nuc lear  

waste management was an i s sue  d iscussed a t  t h e  Pub l i c  P o l i c y  Confer- 

e n ~ e ' ~ )  and on a  Nat iona l  Broadcast ing Company t e l e v i s i o n  program en- 

t i t l e d  "Danger! Rad ioac t i ve  Waste" (January 26, 1977). The i ssue  

b a s i c a l l y  hinges on how t h e  p u b l i c  perce ives i n f o r m a t i o n  t h a t  i s  pro-  

v ided  by t h e  f ede ra l  government and t h e  nuc lear  i n d u s t r y  on nuc lear  



wastes. R e p o r t i n g  o f  i n c i d e n t s  i n v o l v i n g  m i g r a t i o n  o f  r a d i o a c t i v i t y  a t  

Maxey F l a t s  and l e a k i n g  o f  r a d i o a c t i v e  wastes f r o m  tanks  a t  Hanford  have 

l e d  segments o f  t h e  p u b l i c  t o  p e r c e i v e  t h a t  t h e y  a r e n ' t  b e i n g  p r o v i d e d  

w i t h  a l l  o f  t h e  r e l e v a n t  i n f o r m a t i o n  as soon as p o s s i b l e .  T h i s  pe r -  

c e i v e d  l a c k  o f  candor i s  n o t  a  new i s s u e ,  however. P a l f r e y ,  

example, d i scussed  how t h e  prob lem o f  AEC secrecy had a  s t r o n g  e f f e c t  on 

p u b l i c  con f idence  i n  t h e  AEC as e a r l y  as 1953. 

D i f f e r e n c e s  i n  p e r c e p t i o n s  about  government and i n d u s t r y  candor 

a l s o  l e a d  t o  d i f f e r e n c e s  i n  p e r c e p t i o n s  as t o  what i n f o r m a t i o n  i s  

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

a c t i v i t y - c o n t a m i n a t e d  c o o l i n g  w a t e r  i n t o  t h e  Columbia R i v e r  a t  t h e  

Han fo rd  R e s e r v a t i o n  was n o t  r e p o r t e d  t o  t h e  p ress  f o r  severa l  days 

because company spokespersons p e r c e i v e d  t h e  amount o f  r a d i o a c t i v i t y  t o  

be i n s i g n i f i c a n t .  A  S e a t t l e  P o s t - I n t e l l i g e n c e r  e d i t o r i a l  a  week l a t e r  

(November 30, 1976),  however, p r o v i d e d  ev idence f o r  an o p p o s i t e  percep- 

t i o n .  The e d i t o r i a l  s t a t e d  t h a t  more candor was needed about  Hanford  ? 
l e a k s  and t h a t  p r i v a t e  f i r m s  d i d  n o t  have t h e  r i g h t  t o  de te rm ine  what 

t h e  p u b l i c  shou ld  hear  abou t  such events  r e g a r d l e s s  o f  t h e  amount o f  

r a d i o a c t i v i t y  r e 1  eased. 

F i n a l l y ,  t h e r e  a r e  d i f f e r e n t  p e r c e p t i o n s  abou t  t h e  amount and 

q u a l i t y  o f  i n f o r m a t i o n  concern ing  wastes t h a t  has been made p u b l i c .  

S ince 1954, more t e c h n i c a l  a r t i c l e s  and p o l i c y  s ta tements  have been 

w r i t t e n ,  and more r h e t o r i c  spoken about  n u c l e a r  power than  most o t h e r  

t e c h n i c a l - s o c i a l  i s s u e s  o f  o u r  t ime .  Some p e r c e i v e  t h i s  t o  mean t h a t  

t h e  n u c l e a r  e s t a b l i s h m e n t  i s  b e i n g  cand id .  Others  p e r c e i v e  t h i s  i n  a  

v e r y  d i f f e r e n t  way. Green, f o r  i ns tance ,  b e l i e v e s  t h a t  t h e r e  has 

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

1954 t o  de luge  t h e  p u b l i c  w i t h  a  f l o o d  o f  h i g h l y  t e c h n i c a l  i n f o r m a t i o n  

t h a t  c o u l d  n o t  p o s s i b l y  be unders tood.  He f e e l s  t h a t  t h i s  has been done 

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

on t h e  judgment o f  s c i e n t i f i c  and e n g i n e e r i n g  e x p e r t s  f o r  wisdom on what 

shou ld  be done w i t h  n u c l e a r  waste. I n  o t h e r  words, he q u e s t i o n s  whether 

i n f o r m a t i o n  t h a t  can be unders tood by  t h e  p u b l i c  i s  b e i n g  p r o v i d e d  by 

t h e  n u c l e a r  e s t a b l  ishment.  

The candor i s s u e  i s  r e l a t e d  t o  many o f  t h e  o t h e r  i ssues .  The focus  

seems t o  be on how much con f idence  t h e  p u b l i c  has i n  t h e  f e d e r a l  govern- 

ment and t h e  n u c l e a r  i n d u s t r y .  I f  t h e r e  i s  l i t t l e  o r  no con f idence  i n  



these i n s t i t u t i o n s ,  then t h e r e  w i l l  always be disagreement on any o f  t h e  

problems assoc ia ted  w i t h  nuc lea r  waste. 

I ssue  3: P u b l i c  Involvement.  

The p u b l i c  invo lvement  i s sue  dea ls  w i t h  how and t o  what e x t e n t  t h e  

p u b l i c  should be i nvo l ved  i n  p u b l i c  p o l i c y  dec i s i ons  rega rd ing  nuc lea r  

waste management. The what and how o f  p u b l i c  involvement were major  

t o p i c s  o f  d i scuss ion  a t  t h e  P u b l i c  P o l i c y  Conference. ( 3 )  The percep- 

t i o n s  presented a t  t h i s  conference a r e  summarized below. 

There was general  agreement by p a n e l i s t s  a t  t h e  conference on t h e  

pe rcep t i on  expressed by Green t h a t  any person, group, o r  i n s t i t u t i o n  

t h a t  wants t o  be i n v o l v e d  i n  nuc lea r  waste p o l i c y  dec i s i ons  has t h a t  

r i g h t .  Green a l s o  f e l t  t h a t  t h e  decis ion-making process should be so 

s t r u c t u r e d  as t o  g i v e  every member o f  t h e  p u b l i c  s u f f i c i e n t  i n f o r m a t i o n  

i n  o r d e r  t o  p e r m i t  him o r  her  t o  become i n t e r e s t e d  and, i t  i s  hoped, 

i nvo l ved .  The decis ion-making process should a l s o  be open and f a i r ,  n o t  

o n l y  appear t o  be f a i r ,  (21)  and t h e  process should p r o v i d e  t h e  maximum 

o p p o r t u n i t y  f o r  feedback, i n  bo th  d i r e c t i o n s ,  between t h e  government and 

t h e  p u b l i c .  ('O' A l l  o f  these p o i n t s  a r e  i n t i m a t e l y  r e l a t e d  t o  t he  

candor i ssue .  

~ k o l n i  k o f f ( ' l l  a1 so po in ted  o u t  t h a t  publ  i c  p a r t i c i p a t i o n  does n o t  

guarantee e i t h e r  sens ib l e  dec i s i ons  o r  an understanding o f  t h e  i ssues .  

However, publ  i c  p a r t i c i p a t i o n  i s  necessary t o  respond t o  t h e  publ  i c ' s  

i nc reas ing  wariness o f  new techno log ies  and t o  he lp  reach acceptable 

dec i  s ions  . 
Sko ln i  k o f f  ( 2 1 )  a l s o  d iscussed some a c t i o n s  t h a t  he perce ives  cou ld  

he lp  t o  make t h e  decis ion-making process open and f a i r .  These i n c l u d e  

( a )  opening up t h e  p o l i c y  d iscuss ions  t o  t h e  p u b l i c  f rom t h e  e a r l y  

stages, ( b )  i n v o l v i n g  i n s t i t u t i o n s  o t h e r  than those d i r e c t l y  imp1 i cated  

i n  t h e  process, ( c )  having o u t s i d e  rev iews done o f  major  po l  i c y  analyses, 

and ( d )  h o l d i n g  publ  i c forums. 

There i s  general  agreement t h a t  t h e  f ede ra l  government ( e s p e c i a l l y  

t h e  Pres iden t ,  Congress, and agencies such as DOE) has f i n a l  respons i -  

b i l i t y  i n  t h e  decis ion-making process. There a r e  i n d i v i d u a l s ,  e.g., 

I g n a t i u s  and ~ l a ~ b r o o k , ' ~ )  however, who perce ive  t h a t  t h e  publ  i c  should 



have ve ry  s t r ong  i n p u t  on waste management i ssues ,  through, ' f o r  example, 

s t a t e  i n i t i a t i v e  e f f o r t s .  

I t  i s  n o t  easy t o  p o s t u l a t e  which human va lues bear  on t h i s  i ssue .  

P u b l i c  invo lvement  m igh t  n o t  be such an impo r tan t  i s sue  i f  t h e  p u b l i c  

had more con f idence  i n  t h e  f e d e r a l  and nuc lea r  i n d u s t r y  d e c i s i o n  makers. 

Thus, i t  i s  l i k e l y  t h a t  some people  f e e l  t h a t  t h e  va lues they  p r i z e  

h i g h l y  a r e  n o t  be ing  addressed w i t h  s u f f i c i e n t  importance. Consequently, 

they  may d e s i r e  t o  become i n v o l v e d  i n  t h e  dec is ion-making process, n o t  

because o f  a  l a c k  o f  t r u s t  o r  conf idence,  b u t  because they  f e e l  s t r o n g l y  

enough about some o f  t h e i r  va lues r e l a t e d  t o  waste i ssues  t h a t  they  w ish  

t o  p r o t e c t  those va lues i n  an a c t i v e ,  d i r e c t  manner. Thus, va lue  f o r  a  

con i for tab l  e  1  i f e ,  a  w o r l d  o f  beauty, f a m i l y  s e c u r i t y ,  n a t i o n a l  s e c u r i t y ,  

be ing l o g i c a l ,  and be ing  respons ib l e  may be impo r tan t  determinants  f o r  

some p e o p l e ' s  d e s i r e  t o  e n t e r  t h e  dec is ion-making process. 

I s sue  4: U n c e r t a i n t y .  

There a r e  many types o f  u n c e r t a i n t y  i n v o l v e d  w i t h  r a d i o a c t i v e  waste 

management. Some a r e  assoc ia ted  w i t h  p r e v i o u s l y  d iscussed issues,  e.g., 

u n c e r t a i n t y  about whether t h e  wastes can be d isposed o f  adequate ly  t o  

p r o t e c t  p resen t  and f u t u r e  genera t ions ,  and u n c e r t a i n t y  about whose 

s ta tement  can be t r u s t e d  rega rd i ng  waste d i sposa l .  

There a r e  a l s o  t h r e e  o t h e r  types o f  u n c e r t a i n t y  d iscussed i n  t h i s  

sec t i on :  ( a )  u n c e r t a i n t y  r ega rd i ng  t h e  e f f e c t s  o f  low l e v e l s  o f  r a d i -  

a t i o n  r ece i ved  i n  low doses over  l o n g  pe r i ods  o f  t ime; ( b )  u n c e r t a i n t y  

about whether t h e  wastes can be kep t  o u t  o f  t h e  b iosphere  f o r  l o n g  

enough pe r i ods  : ( c )  u n c e r t a i n t y  r ega rd i ng  human f a1  1  i b i  1  i t y  and ma1 evo- 

1  ence. 

There appears t o  be no p r a c t i c a l ,  d i r e c t  way t o  determine t h e  

gene t i c  and h e a l t h  e f f e c t s  o f  low l e v e l s  o f  r a d i a t i o n  r ece i ved  i n  low 

doses over  l o n g  pe r i ods  o f  t i m e  i n  an exper imenta l  s e t t i n g .  A t  low 

r a d i a t i o n  r a t e s  and doses, r a d i a t i o n  e f f e c t s  on cancer inc idence ,  f o r  

example, a r e  n o t  g r e a t  enough t o  measure. The g u i d e l i n e s  f o r  r a d i a t i o n  

doses o f  t h e  U.S. Environmental  P r o t e c t i o n  Agency have t h e r e f o r e  been 

s e t  by us i ng  f i n d i n g s  f rom research  on animals and by examining people 

who have rece i ved  h i g h  dose r a t e s  over  s h o r t  pe r iods .  The g u i d e l i n e s  



a r e  e x t r a p o l a t e d  i n  a  l i n e a r  f a s h i o n  f r o m  i n c i d e n c e s  of  cancer  i nduced  

f r o m  h i g h  dose r a t e s  r e c e i v e d  o v e r  s h o r t  p e r i o d s  o f  t i m e  t o  p r e d i c t  t h e  

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

t ime .  The b a s i c  i s s u e ,  then,  r e g a r d s  t h e  v a l i d i t y  o f  t h e  assumpt ion  

( c a l l e d  t h e  "1  i n e a r  h y p o t h e s i s " )  t h a t  i n c i d e n c e  o f  cancer  f r o m  l o w  dose 

r a t e s  can be l i n e a r l y  e x t r a p o l a t e d  f r o m  known i n c i d e n c e s  o f  cancer  f r o m  

h i g h  dose r a t e s .  

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

some, Gofman f o r  example, ( 2 2 )  p e r c e i v e  t h a t  l ow  dose r a t e s  o v e r  l o n g  

p e r i o d s  can have s e r i o u s  e f f e c t s  and a rgue  t h a t  t h e  g u i d e l i n e s  s h o u l d  be 

more s t r i n g e n t .  O the rs ,  f o r  example, Cohen, ( l o )  p e r c e i v e  t h e  r i s k s  t o  

be v e r y  smal l - -much s m a l l e r ,  f o r  i n s t a n c e ,  t h a n  t h e  r i s k s  a s s o c i a t e d  

w i t h  smoking o r  d r i v i n g .  I n  g e n e r a l ,  however, t h e r e  i s  agreement t h a t  

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

l o w  dose r a t e s  a r e  c o n s e r v a t i v e .  (23 )  

U n c e r t a i n t y  abou t  whether  wastes  can be k e p t  o u t  o f  t h e  b i o s p h e r e  

u n t i l  t h e y  a r e  harmless  was an i m p o r t a n t  i s s u e  a t  t h e  P u b l i c  P o l i c y  

Conference.  ( 3 )  There a r e  s e v e r a l  aspec ts  t o  t h i s  i s s u e ,  b u t  u n c e r t a i n t y  

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

main f o c u s  o f  d i s c u s s i o n .  The waste  t e c h n o l o g i s t s  have v iewed s a l t  

d e p o s i t s ,  f o r  i n s t a n c e ,  as l i k e l y  r e p o s i t o r y  s i t e s  because some s a l t  

d e p o s i t s  have been s t a b l e  ? o r  m i l l  i o n s  o f  and t h e  presence o f  s a l t  

means t h a t  t h e r e  i s  no wa te r  p r e s e n t  t o  r e t u r n  t h e  r a d i o a c t i v i t y  t o  

ground w a t e r .  

However, t h e r e  i s  no way t o  a s s u r e  w i t h  t o t a l  c e r t a i n t y  t h a t  t h e  

g e o l o g i c  s t r u c t u r e  w o n ' t  change and t h a t  r a d i o a c t i v i t y  w o n ' t  be r e l e a s e d .  

Thus, t h e r e  were some a t  t h e  P u b l i c  P o l i c y  Conference who p e r c e i v e d  t h i s  

t o  be a  s e r i o u s  i s s u e .  ?he F lowers  Repor t  ( 2 4 )  p e r c e i v e d  t h a t  t h e  main 

u n c e r t a i n t y  h e r e  was due t o  c l i m a t i c  changes and a l t e r a t i o n s  i n  sea 

l e v e l  r a t h e r  t h a n  t o  changes i n  g e o l o g i c  s t r u c t u r e .  

The l a s t  u n c e r t a i n t y  i s s u e  t o  be d i s c u s s e d  i n v o l v e s  human f a l l i -  

b i  1  i ty  and malevo lence.  Humans a r e  f a 1  1  i b l e  and sometimes m a l e v o l e n t ;  

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

p r o b a b i l  i t y  o f  a  w a s t e - r e l a t e d  a c c i d e n t  o r  r e 1  ease. ~ a r d i  n ( 2 5 )  p e r -  

c e i v e s  t h e  p r o b a b i l i t i e s  t h a t  have been c a l c u l a t e d  f o r  such i n c i d e n t s  as 



i naccu ra te  and much t oo  low. Others, Schmidt and Bodansky, ( I 3 )  f o r  

example, pe r ce i ve  t h a t  t h e  p r o b a b i l i t i e s  a re  accura te  enough t o  use f o r  

po l i cy -mak ing  purposes. 

There a r e  enough i ssues  i n v o l v i n g  u n c e r t a i n t y  t o  have caused 

u n c e r t a i n t y  i t s e l f  t o  become an i ssue .  Some people  pe rce i ve  t h e  un- 

c e r t a i n t y  and say "Stop produc ing wastes" o r  " L e t ' s  proceed s lower  and 

w i t h  more cau t i on . "  Others  pe rce i ve  t h e  same u n c e r t a i n t y  and b e l i e v e  

t h a t  we should  proceed. How people respond t o  u n c e r t a i n t y ,  e s p e c i a l l y  

when i t  i n v o l v e s  h e a l t h  and s a f e t y  r i s k s ,  may be c l o s e l y  r e l a t e d  t o  

human va lues i n v o l v i n g  h e a l t h  and s e c u r i t y  cons ide ra t i ons  as w e l l  as 

va lues such as an e x c i t i n g  l i f e .  

I ssue  5: R isk  and E q u i t y  Issues.  

As i m p l i e d  e a r l i e r ,  many o f  t h e  u n c e r t a i n t y  i ssues  i n v o l v e  gene t i c  

and h e a l t h  r i s k s .  For i ns tance ,  u n c e r t a i n t y  about  geo log i c  s t a b i l i t y  

means u n c e r t a i n t y  about  g e n e t i c  and h e a l t h  r i s k s  t o  f u t u r e  genera t ions .  

However, i nc reased  u n c e r t a i n t y  does n o t  always imp l y  increased r i s k ,  and 

i t  i s  impo r tan t  t o  m a i n t a i n  t h i s  d i s t i n c t i o n .  For ins tance ,  i t  ge ts  

harder  t o  p r e d i c t  geo log i c  s t a b i l i t y  as we t r y  t o  p r e d i c t  f u r t h e r  i n t o  

t h e  f u t u r e .  P o t e n t i a l  r i s k  however, decreases w i t h  t ime  because o f  

r a d i o a c t i v e  decay. 

There a r e  two o t h e r  r i s k  i ssues  t h a t  w i l l  be d iscussed here. The 

f i r s t  r e l a t e s  t o  how r i s k s  a r e  perce ived.  The second r e l a t e s  t o  t h e  

d i s t r i b u t i o n  o f  r i s k  r e l a t e d  t o  r a d i o a c t i v e  wastes and some accompanying 

e q u i t y  cons ide ra t i ons .  

What i s  r i s k ?  The r i s k  o f  an event  i s  de f ined ,  i n  a  t e c h n i c a l  

sense, as t h e  p r o b a b i l i t y  t h a t  t h e  event  w i l l  occur  m u l t i p l i e d  by t h e  

expected outcome o f  t h e  event .  For example, suppose t h a t  a  r a d i o a c t i v e  

r e l ease  c o u l d  occur  w i t h  p r o b a b i l i t y  .002 pe r  year ,  and, if i t  d i d  

occur,  10,000 people  cou ld  d i e .  Then, r i s k  i s  .002 X 10,000 = 20 deaths 

expected per  yea r  on t h e  average f rom t h i s  t ype  o f  acc iden t .  

The t e c h n i c a l  community concerned w i t h  r i s k  e s t i m a t i o n  c a l c u l a t e s  

r i s k s  n u m e r i c a l l y  and compares them q u a n t i t a t i v e l y .  To date,  r i s k  

es t imates  t h a t  have been made f o r  waste management i n d i c a t e  t h a t  t h e  

c a l c u l a t e d  r i s k s  a r e  low i n  comparison w i t h  r i s k s  commonly exper ienced 



(e.g. ,  au to  t r a v e l  , death by 1  i g h t n i n g )  . Moreover, t h e  t e c h n i c a l  

community tends t o  accept  r i s k  es t imates  a t  face  va lue .  

I n  c o n t r a s t ,  t h e  genera l  p u b l i c  o f t e n  perce ives  t h e  outcomes o f  an 

event  t o  be more impo r tan t  than t h e  p r o b a b i l i t y .  ( 2 6 y  Th i s  may be due 

t o  t h e  f a c t  t h a t  t h e  p u b l i c  i s  f a m i l i a r  w i t h  Murphy's Law: I f  something 

can go wrong, i t  w i l l  go wrong. Thus, p r o b a b i l i t i e s  a r e  o f t e n  perce ived  

t o  be l e s s  meaningfu l  than outcomes. 

However, i t  i s  n o t  o n l y  t h e  genera l  p u b l i c  t h a t  cons iders  outcomes 

t o  be more impo r tan t  than  p r o b a b i l i t i e s  i n  c e r t a i n  s i t u a t i o n s .  Th i s  

o f t en  occurs  i n  t h e  w o r l d  o f  bus iness and i n d u s t r y ,  and a  good example 

i s  p rov i ded  by t h e  nuc lea r  area. Insurance companies would n o t  i n s u r e  

nuc lea r  r e a c t o r s  f o r  u n l i m i t e d  l i a b i l i t y  because they  lacked  a  da ta  base 

f o r  a c t u a r i a l  c a l c u l a t i o n s  and because one l a r g e  acc iden t ,  r ega rd l ess  o f  

how improbable t h e  acc i den t  was, cou ld  r u i n  t h e  insurance  companies. 

A f t e r  an upper l i a b i l i t y  l i m i t  f o r  a  n u c l e a r  r e a c t o r  acc i den t  was s e t  by 

t h e  Pr ice-Anderson Ac t ,  t h e  n u c l e a r  i n d u s t r y  was a b l e  t o  o b t a i n  t he  

amount o f  i nsurance  needed t o  cover  t h e  upper l i a b i l i t y  l i m i t  and c o u l d  

then proceed w i t h  n u c l e a r  power. A No r t h  Ca ro l i na  d i s t r i c t  c o u r t  

d e c i s i o n  (March 31, 1977) dec la red  t h e  Pr ice-Anderson Ac t  an uncon- 

s t i t u t i o n a l  d e p r i v a t i o n  o f  p r o p e r t y  w i t h o u t  due process o f  law. Th i s  

r u l i n g ,  however, i s  be ing  cha l lenged  i n  h i ghe r  cou r t s ,  so t h a t  i t s  f i n a l  

e f f e c t  on t h e  es tab l i shment  o f  upper l i a b i l i t y  l i m i t s  i s  n o t  y e t  c l e a r .  

Val ue d i f f e r e n c e s  i n  t h e  t e c h n i c a l  and t h e  non techn ica l  con~muni t i e s  

i n f l u e n c e  t h e i r  pe r cep t i ons  o f  r i s k .  The t e c h n i c a l  community p laces  

g r e a t  impor tance on be ing  i n t e l l e c t u a l  and l o g i c a l ;  t h i s  leads  them t o  

pe rce i ve  r i s k  es t imates  r e l a t i v e l y  o b j e c t i v e l y .  The non techn ica l  pub- 

l i c ,  e s p e c i a l l y  those persons who p lace  g r e a t  importance on h e a l t h  and 

s e c u r i t y  va lues,  would t end  t o  focus more on t h e  outcomes of an acc i den t .  

Another impo r tan t  r i s k  i s sue  r e l a t e d  t o  r a d i o a c t i v e  waste d i sposa l  

i s  t h e  d i s t r i b u t i o n  o f  r i s k  due t o  t h e  geographic l o c a t i o n  o f  a  waste 

r e p o s i t o r y .  Should a  person who p o s s i b l y  does n o t  b e n e f i t  f rom n u c l e a r  

power be p u t  a t  r i s k  because o f  t h e  p r o x i m i t y  o f  a  waste r e p o s i t o r y ?  

Should r e s i d e n t s  o f  a  s t a t e  hav ing  a  waste depos i t o r y  be p u t  a t  r i s k  

f rom r a d i o a c t i v e  wastes generated i n  o t h e r  s t a t e s ?  

Some people  pe rce i ve  t h e  e q u i t y  problems due t o  t h e  concen t ra t i on  

o f  r i s k  a t  a  waste r e p o s i t o r y  t o  be ve ry  impo r tan t  i ssues  t h a t  have n o t  



been addressed adequate ly  i n  t h e  dec is ion-making process. For example, 

t h e r e  i s  no mechanism i n  p l a c e  f o r  compensating a  person who l i v e s  near 

a  waste r e p o s i t o r y  f o r  be ing i n v o l u n t a r i l y  p laced  a t  r i s k  and none f o r  

compensating t h e  person i f  he o r  she a c t u a l l y  s u f f e r s  gene t i c  o r  h e a l t h  

damage e i t h e r  now o r  i n  t h e  f u t u r e .  Some people a l s o  f e e l  t h a t  t h e  

r i s k  i s  p laced i n  g r e a t e r  p r o p o r t i o n  on some groups such as t he  poor 

and m i  n o r i  t i  es . 
It has been p o i n t e d  o u t  t h a t  t h e  t e c h n i c a l  o p t i m i s t s  pe rce i ve  t h a t  

t h e  compensation i s  a lmost  au tomat i c .  For  example, t h e  average l i f e  

expectancy i s  f a r  l onge r  now than  i t  was 100 o r  200 years  ago because o f  

advances i n  t h e  f i e l d s  o f  medic ine and n u t r i t i o n .  Also,  t h e  p resen t  

gene ra t i on  i s  t h e  r e c i p i e n t  o f  t e c h n i c a l  knowledge and c a p i t a l  i n v e s t -  

ments passed on by p rev ious  genera t ions .  Whether one perce ives  t h i s  

compensation t o  be adequate o r  whether one f e e l s  t h a t  compensation 

should  be more e v e n t - s p e c i f i c  w i l l  determine how one perce ives t h e  

importance o f  t h e  e q u i t y  cons ide ra t i ons .  Th i s  i s sue  i s  d iscussed more 

f u l l y  i n  Chapter 111. 

I ssue  6: Safeguards and C i v i l  L i b e r t i e s .  

The safeguards and c i v i l  l i b e r t i e s  i s sue  h inges l a r g e l y  upon t h e  

f a c t  t h a t  p lu ton ium,  a  n a t u r a l  outcome o f  t h e  nuc lea r  f i s s i o n  process, 

i s  t h e  major  m a t e r i a l  used i n  nuc lea r  weaponry. Reprocessing technology 

t h e r e f o r e  bears s t r o n g l y  on t h i s  i ssue .  I f  p l u ton ium i s  never separated 

from t h e  spent  f u e l ,  then  t e r r o r i s t  o p p o r t u n i t i e s  t o  b u i l d  a  p lu ton ium 

bomb a r e  a f f e c t e d ,  s i n c e  p l u ton ium ob ta ined  f o r  weapons f a b r i c a t i o n  i n  

spent f u e l  fo rm would have t o  be reprocessed. 

If weapons-grade m a t e r i a l  i s  reprocessed, then  t h e r e  a re  two bas i c  

safeguards cons ide ra t i ons :  m a t e r i a l s  a c c o u n t a b i l i t y  and s e c u r i t y .  

There a r e  va r i ous  percep t ions  o f  t h e  a b i l i t y  t o  adequate ly  safeguard 

nuc lea r  weapons m a t e r i a l .  W i l l r i c h  and Tay lo r  (28) pe rce i ve  t h e  ac- 

coun t i ng  safeguards as inadequate.  A l a r g e r  wor ry  o f  some r e l a t e s  t o  

t h e i r  pe r cep t i on  o f  t h e  p o l i c e  fo rce  and o f  p o l i c e  t a c t i c s  t h a t  m igh t  be 

necessary e i t h e r  t o  p reven t  n u c l e a r  t h e f t s  o r  t o  recover  nuc lea r  m a t e r i a l ,  

once i t  has been s t o l e n .  Th i s  pe rcep t i on  was expressed i n  t h e  Flowers 

Report  (24 )  which s t a t e d  t h a t  t h e  s e c u r i t y  f o r c e  m igh t  need t o  p l a y  



. . . an a c t i v e  r o l e  . . . t h a t  i s ,  t o  i n f i l t r a t e  poten- 
t i a l l y  dangerous o rgan i za t i ons ,  mon i t o r  t h e  a c t i v i t i e s  o f  
nuc lea r  employees and members o f  t h e  p u b l i c  and, gene ra l l y ,  
c a r r y  o u t  c l andes t i ne  opera t ions .  Such ope ra t i ons  m igh t  
need t o  be conducted on a  sca le  g r e a t l y  exceeding what 
would o therw ise  be r e q u i r e d  on grounds o f  n a t i o n a l  s e c u r i t y  
i n  democrat ic  coun t r i es .  The f e a r  i s  expressed t h a t  ade- 
quate s e c u r i t y  aga ins t  nuc lea r  t h r e a t s  w i l l  be ob ta ined  
o n l y  a t  t h e  p r i c e  o f  radua l  b u t  i nexo rab le  i n f r i ngemen ts  9 o f  personal  freedom. ( 4 , ~ . 8 2 )  

There a r e  o t h e r  percep t ions  on t h e  safeguards i ssue .  Cohen (29) 

perce ives  t h a t  p lu ton ium i s  an ove r ra ted  weapon f o r  t e r r o r i s t  purposes. 

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

r i s k y  under tak ing :  he has es t imated  t h a t  a  t e r r o r i s t  has a  50% chance 

o f  be ing  k i l l e d  d u r i n g  a  t h e f t  and a  30% chance o f  dy i ng  w h i l e  a t tempt -  

i n g  t o  b u i l d  a  bomb. Cohen a l s o  p resen ts  t h e  argument t h a t  t h e r e  a r e  

o t h e r  more e f f i c i e n t  means f o r  t e r r o r i s t s  t o  use, e.g., po ison ing  a  c i t y  

wa te r  supply  o r  r e l e a s i n g  poisonous gas. 

There a r e  a l s o  d i f f e r e n c e s  i n  pe rcep t i on  on what c o n s t i t u t e s  an 

adequate s e c u r i t y  f o r c e .  Schmidt and Bodansky, ( I 3 )  f o r  ins tance,  do n o t  

b e l i e v e  t h a t  safeguards must n e c e s s a r i l y  i n v o l v e  c l andes t i ne  opera t ions .  

They b e l i e v e  t h a t  a  guard f o r c e  cou ld  adequately safequard r a d i o a c t i v e  

m a t e r i a l s  much as t h e  U.S. Army has done s u c c e s s f u l l y  f o r  t h e  pas t  30 

years .  What i s  perce ived  t o  be impo r tan t  here i s  t h a t  t h e  guard f o r c e  

be c a r e f u l l y  screened, se lected,  and adequately t r a i n e d ,  and t h a t  i t  be 

o f  s u f f i c i e n t  s i z e .  

There i s  a l s o  a  l a r g e  d i f f e r e n c e  i n  t h e  pe rcep t i on  o f  how easy i t  

i s  t o  b u i l d  a  nuc lea r  bomb. Some, I g n a t i u s  and ~ l a ~ b r o o k , ( ~ )  f o r  

example, b e l i e v e  t h a t  a lmost  anybody w i t h  access t o  t h e  p u b l i c  l i b r a r y  

can b u i l d  an atomic bomb. The view o f  Schmidt and Bodansky ( I 3 )  i s  t h a t  

t h i s  t a s k  would r e q u i r e ,  a t  t h e  l e a s t ,  a  smal l  team of w e l l - t r a i n e d  

t e c h n i c a l  personnel w i t h  spec ia l  t a l e n t s  and access t o  good l a b o r a t o r y  

f a c i l  i t i e s .  

The d i f f e r e n c e s  i n  percep t ions  on t h i s  i ssue  migh t  be c l o s e l y  t i e d  

t o  human va lues r e l a t e d  t o  s e c u r i t y ,  s i nce  some a r e  w o r r i e d  about s a f e t y  

from t e r r o r i s m .  However, i t  i s  l i k e l y  t h a t  v a l u i n g  o f  freedom p lays  a  

l a r g e  r o l e  here. Those concerned about freedom would be most concerned 

about p o s s i b l e  losses  o f  c i v i l  1  i b e r t i e s .  



I s s u e  7 :  Conserva t ion  and A l t e r n a t i v e  Power P r o d u c t i o n .  

How one p e r c e i v e s  t h e  a b i l i t y  o f  c o n s e r v a t i o n  and a l t e r n a t i v e  power 

p r o d u c t i o n  ( o t h e r  than  n u c l e a r )  t o  meet power needs w i l l  a f f e c t  p e r -  

c e p t i o n s  o f  n u c l e a r  waste i s s u e s .  If one p e r c e i v e s  t h a t  c o n s e r v a t i o n  

w i l l  t a k e  c a r e  o f  i n c r e a s e d  energy needs o r  t h a t  o t h e r  power sources a r e  

s u p e r i o r  (cheaper,  l e s s  p o l l u t i n g ,  e t c . ) ,  t hen  one would  be l e s s  i n -  

c l i n e d  t o  b e l i e v e  t h a t  t h e  U n i t e d  S t a t e s  s h o u l d  c o n t i n u e  t o  produce 

n u c l e a r  wastes.  

T h i s  i s  b a s i c a l l y  t h e  p o s i t i o n  taken,  f o r  example, by M i l l e r d  (30)  

who b e l i e v e s  t h a t  t h e  U n i t e d  S t a t e s  shou ld  n o t  produce more n u c l e a r  

wastes i n  t h e  p r o d u c t i o n  o f  e l e c t r i c i t y  u n t i l  t h e  U n i t e d  S t a t e s  has 

t r i e d  energy c o n s e r v a t i o n  and exhausted o t h e r  means o f  a l t e r n a t i v e  power 

p r o d u c t i o n .  A  s l i g h t l y  d i f f e r e n t  p o i n t  o f  v iew was developed i n  a  case 

by t h e  S i e r r a  C lub f i l e d  a g a i n s t  t h e  Potomac E l e c t r i c  Power Company 

r e g a r d i n g  t h e  Douglas P o i n t  n u c l e a r  p l a n t .  The S i e r r a  Club p e r c e i v e s  

t h a t  t h e  mechanisms now i n  p l a c e  f o r  making d e c i s i o n s  e i t h e r  t o  use more 

energy o r  t o  conserve energy a r e  b i a s e d  v e r y  s t r o n g l y  toward energy 

supp ly  and a g a i n s t  energy c o n s e r v a t i o n .  The c l u b  argued t h a t  u n t i l  

p roper  p r i c i n g  o f  e l e c t r i c i t y  i s  ach ieved,  and t h e  e f f e c t  t h i s  has on 

energy s u p p l y  and demand i s  observed,  t h e  t r u e  e f f e c t s  o f  c o n s e r v a t i o n  

and comparat ive  c o s t s  o f  a l t e r n a t i v e  energy cannot  be determined.  

Most agree t h a t  c o n s e r v a t i o n  i s  necessary.  However, many p e r c e i v e  

t h a t  few peop le  seem t o  be p a r t i c i p a t i n g  v o l u n t a r i l y  i n  conserva t ion ,  

e s p e c i a l l y  as t h e  U n i t e d  S t a t e s  f o r g e t s  t h e  1973 Arab o i l  embargo. (31 

There a r e  some o t h e r  r e l a t e d  p e r c e p t i o n s  on t h i s  i s s u e .  One i s  t h a t  

even w i t h  c o n s e r v a t i o n ,  i n c r e a s e d  energy p r o d u c t i o n  i s  s t i l l  necessary 

because o f  a n t i c i p a t e d  p o p u l a t i o n  and economic growth.  Another  percep- 

t i o n  i s  t h a t  r e g a r d l e s s  o f  energy supp ly  and demand i ssues ,  t h e  U n i t e d  

S t a t e s  shou ld  rep1 ace t h e  e l e c t r i c a l  energy now suppl  i e d  by gas and o i  1  

w i t h  some o t h e r  power source,  p o s s i b l y  n u c l e a r .  F i n a l  l y ,  some i n d i v i d -  

u a l  s  (32'13) p e r c e i v e  t h a t  a l t e r n a t i v e  power sources have d isadvantages 

t h a t  make n u c l e a r  power more a t t r a c t i v e .  For  example, c o a l  i s  seen as 

more d e t r i m e n t a l  t o  t h e  env i ronment  than  n u c l e a r  power, s o l a r  energy i s  

n o t  y e t  e c o n o m i c a l l y  s u i t e d  f o r  e l e c t r i c a l  power p r o d u c t i o n  (a1 though 

end-use s u b s t i t u t i o n  i s  p o s s i b l e  w i t h  s o l a r  space and wa te r  h e a t i n g ) ,  



and other alternatives such as fusion are not technically feasible a t  

t h i s  time and may or may not be proven possible. 

I t  seems reasonable to  hypothesize that  the importance placed on a 

world of beauty has influenced individual perceptions of t h i s  issue. 

This i s  because environmental groups, whose existence centers around 

preserving a world of beauty, have been among the f i r s t  in urging con- 

servation and al ternat ive power production rather than increasing the 

use of energy. Most individuals believe that  a world of beauty has some 

importance as a guiding principle in the i r  l ives .  However, re lat ively 

speaking , envi ronmental groups place more importance on th i s  val ue, 

which leads to differences in perceptions about energy supply and 

demand. 

Issue 8: Transportation. 

As the nuclear program grows to the projected s ize of about 350 

reactors by 2000 A.D., the amount of waste, and, therefore,  the number 

of waste transport shipments will similarly increase. This f ac t  re lates  

to  some of the issues discussed ea r l i e r .  One perception i s  that  a large 

number of shipments will greatly increase the chances fo r  terrorism and 

sabotage. This i s  related t o  the safeguards and civi l  l i be r t i e s  issues 

and t o  health and safety factors.  Increasing the nuniber of waste ship- 

ments will increase the number of transportation accidents. Sonie, 

therefore, perceive potential high r isks  to  health being involuntarily 
placed on some of the people involved in such transportation accidents. 

Under current regulations, high-level radioactive wastes must be 

shipped in nonliquid form in specially constructed s teel  canisters 
designed t o  withstand a severe accident. Container design and shipping 

procedures are  regulated by the Nuclear Regulatory Commission and the 

Department of Transportation. Whether these precautions are adequate 

i s ,  of course, debated by some, b u t  the technical community perceives 

them as such. Other discussions of th i s  issue can be found i n  Chapter 

IV. 

Issue 9: Insti tutional Issues. 

The inst i tut ional  issues involved with waste management have not 

been discussed as extensively in the nuclear debate l i t e ra tu re  as have 

other issues. This i s  probably due to  several factors:  ( a )  most people 



a r e  n o t  f a m i l i a r  w i t h  how i n s t i t u t i o n s  f u n c t i o n  and i n t e r a c t ;  ( b )  i n s t i -  

t u t i o n a l  i ssues  d o n ' t  i n v o l v e  as d i r e c t l y ,  a t  l e a s t ,  h e a l t h  and s a f e t y  

cons ide ra t i ons  ; and ( c )  i n s t i t u t i o n a l  i ssues  more c l o s e l y  r e l a t e  t o  how 

t h e  j o b  o f  waste management w i l l  be performed r a t h e r  than  whether wastes 

should  be produced i n  t h e  f i r s t  p lace .  

There a re  two i ssues  t h a t  w i l l  be d iscussed here.  The f i r s t  i s  

i n d i v i d u a l  pe rcep t ions  on whether i n s t i t u t i o n s  can be designed i n  t h e  

s h o r t  term t o  handle nuc lea r  wastes. The second i n v o l v e s  long- te rm 

i n s t i t u t i o n a l  i ssues  w i t h  r ega rd  t o  long- te rm waste management. Other 

more s p e c i f i c  problems a r e  d iscussed i n  Chapters I V  and V .  

The f i r s t  i s sue  i s  concerned w i t h  percep t ions  about t h e  k i n d  o f  

i n s t i t u t i o n  necessary t o  manage t h e  d isposa l  o f  nuc l ea r  wastes. Some 

i n d i v i d u a l s  l o o k  a t  p a s t  acc iden ts  and l eaks  o f  m i l i t a r y  wastes and 

pe rce i ve  t h a t  p resen t  i n s t i t u t i o n a l  arrangements a re  n o t  adequate. 

Conversely, o t he rs  pe rce i ve  t h a t  p resen t  i n s t i t u t i o n s  a re  do ing  an 

adequate j ob .  W i l l r i c h  (33)  f e e l s  t h a t  a  p u b l i c  c o r p o r a t i o n  should  be 

designed t o  handle t h e  wastes. Th i s  p u b l i c  c o r p o r a t i o n  would pay f o r  

t h e  cos t s  o f  d i sposa l  by charg ing  t h e  r e a c t o r  ope ra to r s  f o r  t h e  ex- 

) 
penses. The i s sue  o f  r e s p o n s i b i l i t y  f o r  ownership and ope ra t i on  o f  

waste d isposa l  f a c i l i t i e s  i s  unreso lved.  

. The most genera l  i s sue  rega rd i ng  long- te rm i n s t i t u t i o n s  f o r  moni- 

t o r i n g  d isposed wastes i s  whether these i n s t i t u t i o n s  a re  necessary and 

f o r  how long.  C e r t a i n l y ,  some i n  t h e  t e c h n i c a l  community(13) f e e l  t h a t  

t h e  t e c h n i c a l  cons ide ra t i ons  w i l l  have made m o n i t o r i n g  a lmost  unneces- 

sa ry .  They b e l i e v e  t h a t  i f  n o t h i n g  happens t o  t h e  wastes w i t h i n  t h e  

f i r s t  10 t o  30 yea rs  a f t e r  d i sposa l ,  then  n o t h i n g  i s  ever  l i k e l y  t o  

happen. pe rce i ve  t h a t  i n s t i t u t i o n a l  arrangements f o r  moni- 

t o r i n g  cannot be made because t h e  wastes may have t o  be mon i to red  f o r  

as l ong  as 200,000 years  due t o  t h e  presence o f  p lu ton ium.  F i n a l l y ,  

t h e r e  i s  an i n t e r m e d i a t e  pe rcep t i on  (see t h e  d i scuss ion  o f  I n s t i t u t i o n s  

i n  Long-Term Nuclear  Waste Management, Chapter I V )  . Th i s  v i ewpo in t  

i s  t h a t  m o n i t o r i n g  m igh t  be needed d u r i n g  t h e  f i r s t  100 t o  700 years ;  

a f t e r  t h a t ,  i n f o r m a t i o n  a t  t h e  s i t e  cou ld  p reven t  subsequent i n t r u s i o n  

o f  t h e  waste r e p o s i t o r y .  



I s sue  10: I r r e v e r s i b l e  Dec is ions .  

T h i s  i s sue  i s  concerned w i t h  t h e  t i m i n g  o f  i r r e v e r s i b l e  d e c i s i o n s  

about  waste d i sposa l .  Some people  pe rce i ve  t h a t  we shou ld  d ispose  o f  
4 

wastes i n  an i r r e v e r s i b l e  manner because t h a t  w i l l  p r o v i d e  t h e  s a f e s t  

d i sposa l  system f o r  p resen t  and f u t u r e  genera t ions .  Others  would d e f e r  

i r r e v e r s i b l e  d i sposa l  dec i s i ons  f o r  severa l  reasons. One p e r c e p t i o n  o f  

t h e  i s sue  i s  t h a t ,  because o f  u n c e r t a i n t i e s  about geo log i c  s t a b i l i t y ,  we 

shou ld  w a i t  f o r  some p e r i o d  o f  t ime ,  say 20 t o  50 years ,  be fo re  making 

t h e  waste i r r e t r i e v a b l e .  Then, i f  a  c e r t a i n  t ype  o f  waste d i sposa l  

system f a i l s ,  t h e  wastes can be removed and d isposed o f  e lsewhere o r  i n  

a  d i f f e r e n t  manner. A 30 t o  50 y e a r  deferment on t h e  d e c i s i o n  t o  i r r e -  

t r i e v a b l y  d ispose  o f  t h e  wastes would a l s o  leave  open t h e  o p t i o n  t o  use 

a  b e t t e r  waste management system i f  one i s  dev ised d u r i n g  t h i s  pe r i od .  

Given t h a t  some o f  t h e  r a d i o a c t i v e  wastes e i t h e r  have p r a c t i c a l  

va l ue  now o r  may have i n  t h e  f u t u r e ,  some people f e e l  t h a t  we shou ld  n o t  

make i r r e v e r s i b l e  dec i s i ons  rega rd i ng  wastes u n t i l  we know whether t hey  

a r e  needed. (34)  Th i s  argument i s  e s p e c i a l l y  p e r t i n e n t  i f  t h e  once- 

th rough  f u e l  c y c l e  i s  used, because t h e  used, unrecyc led  f u e l  rods  s t i l l  

c o n t a i n  uranium and p lu ton ium.  R e t r i e v a b l e  management o f  such f u e l  

would p reserve  t h e  o p t i o n s  o f  f u t u r e  genera t ions .  

~ o c h l  i n ( 3 4 )  has suggested t h a t  s i t e  mu1 ti p l  i c i  t y  and t e c h n i c a l  

i r r e v e r s i  b i  1  i ty  ( r e s i s t a n c e  t o  r e1  ease by acc i den t  o r  recovery  by 

techno logy)  should  be t h e  major  s o c i a l  c r i t e r i a  f o r  de te rmin ing  a  waste 

management p l an .  He argues t h a t  t h e  more s i t e s  used and t h e  more 

i r r e v e r s i b l e  t h e  waste management process, t h e  sma l l e r  t h e  danger t o  

p resen t  and f u t u r e  genera t ions .  However, t h i s  would g r e a t l y  l i m i t  t h e  

o p t i o n s  of f u t u r e  genera t ions .  Conversely, a  s i n g l e  s i t e  w i t h  a  h i g h l y  

r e v e r s i b l e  techno logy  would n o t  l i m i t  f u t u r e  op t i ons ,  b u t  cou ld  p resen t  

more h e a l t h  and s a f e t y  hazards.  

Methods o r  techniques f o r  de te rmin ing  what t h e  t r a d e - o f f s  shou ld  be 

between h e a l t h  cons ide ra t i ons  and m a i n t a i n i n g  o p t i o n s  have n o t  y e t  been 

developed. The i s s u e  o f  how these t r a d e - o f f s  a re  r e l a t e d  s p e c i f i c a l l y  

t o  a  waste management system i n c o r p o r a t i n g  s i t e  m u l t i p l i c i t y  and tech-  

n i c a l  i r r e v e r s i b i l i t y  i s  s t i l l  unreso lved.  



I s s u e  11 : Commercial ve rsus  Defense Wastes. 

T h i s  i s s u e  concerns an apparen t  d i s t i n c t i o n  between conimercial and 

m i l i t a r y  wastes.  I n  d i s c u s s i o n s  a t  t h e  P u b l i c  P o l i c y  Conference, 

 brah hams on(^) acknowledged t h a t  t h e  commercial and m i  1  i t a r y  wastes 

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

t h e  management o f  one shou ld  be t h e  same as on t h e  o t h e r .  H i s  percep- 

t i o n  o f  t h i s  i s s u e  was t h a t  t h e  d i s t i n c t i o n  i s  b e i n g  made i n  o r d e r  t o  

d i s s o c i a t e  commercial and defense waste management. However, H a r d i n  (35 

has argued t h a t  t h e  d i s t i n c t i o n  shou ld  be k e p t  because o f  d i f f e r e n c e s  i n  

waste f o r m  and waste i n v e n t o r y .  

Others  p e r c e i v e  t h a t  d i s t i n c t i o n s  shou ld  be k e p t  between e x i s t i n g  

wastes and f u t u r e  conimercial wastes.  For example, h igh-1  eve1 defense 

wastes generated a t  Hanford  and conimercial wastes generated a t  t h e  West 

Val l e y ,  New York, r e p r o c e s s i n g  p l a n t  were n e u t r a l i z e d ,  i .e., c a u s t i c  was 

added t o  t h e  waste s o l u t i o n ,  wh ich i s  i n i t i a l l y  a c i d .  I f  commercial 

f u e l  i s  reprocessed i n  t h e  f u t u r e ,  t h e  h i g h - l e v e l  waste s o l u t i o n  i s  n o t  

expected t o  be n e u t r a l i z e d .  

I s s u e  12: I n t e r n a t i o n a l  R e s p o n s i b i l i t i e s  Regarding Waste 

Management and Reprocessing.  

The i s s u e s  su r round ing  i n t e r n a t i o n a l  r e s p o n s i b i l i t y  r e g a r d i n g  

commercial waste management were r a i s e d  by I g n a t i u s  and Claybrook i n  

1 9 7 4 ' ~ )  and l a t e r  a t  t h e  P u b l i c  P o l i c y  Conference. ( 3 )  The i s s u e s  i n -  

vo l ve ,  i n t e r  a l i a ,  t h e  r e s p o n s i b i l i t y  o f  t h e  U n i t e d  S t a t e s  r e g a r d i n g  

r e a c t o r s  s o l d  abroad, t h e  prob lem o f  changing n a t i o n a l  boundar ies ,  

whether each n a t i o n  t h a t  has o r  wishes t o  have n u c l e a r  power g e n e r a t i n g  

f a c i l i t i e s  a l s o  has s u f f i c i e n t  g e o l o g i e s  f o r  d i s p o s a l ,  and problems 

r e g a r d i n g  seabed d i s p o s a l .  I n  address ing  these  i ssues ,  t h e  U n i t e d  

S t a t e s  must c o n s i d e r  g e n e t i c  and h e a l t h  r i s k  f a c t o r s ,  p o s s i b i l i t i e s  f o r  

weapons p r o l i f e r a t i o n ,  and r e s p o n s i b i l i t i e s  t o  l ess -deve loped  c o u n t r i e s  

r e g a r d i n g  economic development. 

Three p e r c e p t i o n s  a r e  r e l e v a n t  here .  I g n a t i u s  and Claybrook ( 6 )  

have expressed t h e  w o r r y  t h a t  U n i t e d  S t a t e s  c i t i z e n s  may deve lop g e n e t i c  

and h e a l t h  problems due t o  wor ldw ide  r e l e a s e s  o f  r a d i o a c t i v i  t v .  W i l l  - " 

r i c h ( 3 3 )  has suggested t h a t  an I n t e r n a t i o n a l  Waste A u t h o r i t y  be es tab -  

l i s h e d  under t h e  I n t e r n a t i o n a l  Atomic Energy Agency t o  hand le  t h i s  



problem. Second, t h e  p e r c e p t i o n  was v o i c e d  a t  t h e  P u b l i c  P o l i c y  Con- 

f e r e n ~ e ' ~ )  t h a t  t h e  1  ess-devel  oped n a t i o n s  m i g h t  n o t  e x e r c i s e  good waste 

management p r a c t i c e .  I n  these  c o u n t r i e s ,  c o s t  c o u l d  more e a s i l y  i n f l u -  

ence waste  management s t r a t e g y  t h a n  i n  t h e  more w e a l t h y  c o u n t r i e s .  

T h i r d ,  t h e  U n i t e d  S t a t e s  shou ld  be aware o f  t h e  f a c t  t h a t  o u r  waste 

management p o l i c y  can i n f l u e n c e  t h e  waste management p o l i c y  o f  o t h e r  

n a t i o n s .  No one n a t i o n  has y e t  demonst ra ted a  s o l u t i o n  t o  a l l  opera-  

t i o n s  of  r a d i o a c t i v e  waste management. 

I s s u e  13: Costs o f  Waste Management. 

I n  some ways, t h e  c o s t  o f  a  waste  management system i s  n o t  an 

i s s u e .  There seemed t o  be widespread agreement a t  t h e  P u b l i c  P o l i c y  

~ o n f e r e n c e ' ~ )  t h a t  we must be w i l l  i n g  and a b l e  t o  pay f o r  an adequate 

waste d i s p o s a l  system. ~ o c h l i n ' ~ ~ )  suggested t h a t  t h e  c o s t  f a c t o r  f o r  

d i f f e r e n t  waste  managenient s t r a t e g i e s  shou ld  be cons ide red  l a s t ,  a f t e r  

a l l  o f  t h e  o t h e r  c r i t e r i a  have been cons ide red .  A  s t u d y  by  Maynard, 

Neal ey , H6ber t  , and L i  n d e l  1  ( I 7 )  i n d i c a t e d  t h a t  pub1 i c  va lues  r e g a r d i n g  

s h o r t - t e r m  r i s k s ,  l o n g - t e r m  r i s k s ,  and a c c i d e n t  d e t e c t i o n  and r e c o v e r y  

a r e  p e r c e i v e d  t o  be more i m p o r t a n t  by t h e  p u b l i c  t h a n  c o s t  i n  a  waste 

managenient s t r a t e g y .  C e r t a i n l y ,  some types  o f  waste management s t r a t -  

eg ies  may be t o o  c o s t l y  t o  implement a t  t h i s  t ime ,  such as d i s p o s a l  i n t o  

o u t e r  space. Kubo and Rose, ) however, p r o j e c t e d  t h a t  most waste 

management s t r a t e g i e s  would  u s u a l l y  c o s t  l e s s  than  1% o f  t h e  t o t a l  c o s t  

o f  t h e  e l e c t r i c i t y  generated- -a  p r i c e  t h a t  most seem w i l l i n g  t o  pay. 

Payment f o r  d i s p o s a l  o f  commercial r a d i o a c t i v e  wastes has been 

d e f i n e d  by  10 CFR 50, Appendix F. The n u c l e a r  i n d u s t r y  would  be respon-  

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

waste  t o  f e d e r a l  cus tody .  T h i s  f e e ,  t o g e t h e r  w i t h  i n t e r e s t  on unex- 

pended ba lances (presuming a  TVA-type o f  t r u s t  f u n d )  i s  supposed t o  pay 

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

care . "  The r e g u l a t i o n ,  however, does n o t  d e f i n e  a  c u t - o f f  p o i n t  between 

development o f  d i s p o s a l  techn iques,  wh ich t h e  government pays f o r ,  and 

c o n s t r u c t i o n ,  wh ich would  be charged t h r o u g h  t h e  f e e  t o  t h e  n u c l e a r  

i n d u s t r y ,  n o r  has t h i s  c u t - o f f  been d e f i n e d  by t h e  O f f i c e  o f  Management 

and Budget o r  Congress. A t  t h i s  t ime ,  t h e  s i z e  o f  t h e  f e e  has a l s o  n o t  

been determined.  



CONCLUSION 

Numerous i n t e r r e l a t e d  and complex i ssues  i n v o l v i n g  t e c h n i c a l ,  

l e g a l ,  p o l i t i c a l ,  economic, moral and/or psycho log ica l  concerns a re  

r e l e v a n t  t o  t h e  management o f  commercial n u c l e a r  waste. Two o f  t h e  

i ssues- - the  n~eed f o r  candor and f o r  p u b l i c  invo lvement  i n  t h e  dec i s i on -  

making process--are perce ived  a t  t h i s  t ime  as ve r y  impo r tan t  by segments 

o f  t h e  p u b l i c ,  and seemingly t ranscend t h e  o t h e r  i ssues ,  which a re  more 

s p e c i f i c a l l y  r e l a t e d  t o  nuc lea r  waste management. The most s i g n i f i c a n t  

o f  t h e  o t h e r  i ssues  i s  concern over  t h e  d i s l o c a t i o n  o f  r i s k s  and bene- 

f i t s  t o  f u t u r e  genera t ions  t h a t  a r e  a  r e s u l t  o f  p resen t  day waste 

p roduc t i on  and waste management p r a c t i c e s .  Other  impo r tan t  p u b l i c  

i ssues  t h a t  were d iscussed i n c l u d e :  u n c e r t a i n t y  r ega rd i ng  t h e  e f f e c t s  

o f  l ow 1  eve1 s  o f  r a d i a t i o n  r ece i ved  i n  low doses over  l ong  per iods  o f  

t ime; u n c e r t a i n t y  about whether nuc lea r  wastes can be kep t  o u t  o f  t h e  

b iosphere f o r  l ong  enough pe r i ods  o f  t ime;  u n c e r t a i n t y  r ega rd i ng  human 

f a1  1  i b i l  i ty  and malevolence; r i s k  percep t ion ;  t h e  d i s t r i b u t i o n  o f  r i s k  

w i t h  r ega rd  t o  waste management and accompanying e q u i t y  concerns; 

safeguards and c i v i l  l i b e r t i e s ;  conserva t ion  and a l t e r n a t i v e  power 

p roduc t ion ;  t r a n s p o r t a t i o n ;  i n s t i t u t i o n a l  i ssues  rega rd i ng  t h e  a b i l i t y  

o f  i n s t i t u t i o n s  t o  manage nuc lea r  wastes now and over  l ong  t ime  per iods;  

t h e  t i m i n g  o f  i r r e v e r s i b l e  dec i s i ons ;  t h e  d i s t i n c t i o n  between commercial 

and m i l i t a r y  wastes; i n t e r n a t i o n a l  r e s p o n s i b i l i t i e s  r ega rd i ng  waste 

management and reprocess ing ;  and, c o s t  o f  waste management. 

The human va lues t heo ry  o f  Rokeach ") was a1 so presented t o  

p rov i de  pe rspec t i ve  as t o  why i n d i v i d u a l  pe r cep t i ons  o f  these i ssues  

vary  so g r e a t l y .  The r e l a t i o n s h i p s  between s p e c i f i c  va lues and s p e c i f i c  

waste management i ssues  were d iscussed when poss ib l e .  Given t h e  impor- 

tance o f  human va lues as l i f e - g u i d i n g  p r i n c i p l e s ,  and g i ven  t h e  d i f f e r -  

ences between people on t h e  r e l a t i v e  impor tance t h a t  they  p l ace  on t h e i r  

values, i t  f o l l o w s  t h a t  nuc lea r  waste management i ssues  can never be 

f u l l y  r eso l ved  t o  everybody 's  s a t i s f a c t i o n .  However, unders tanding t h e  

bas i s  f o r  and range o f  pe rcep t ions  on these i ssues  may h e l p  t o  l a y  t h e  

groundwork f o r  waste management dec i s i ons  t h a t  a re  respons ive t o  p u b l i c  

concerns. 
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CHAPTER I 1 1  

SOME ETHICAL CONSIDERATIONS REGARDING 

RADIOACTIVE WASTE DISPOSAL ISSUES 

I t  i s  w ide l y  b e l i e v e d  t h a t  techno log ies  f o r  t h e  p roduc t ion  o f  e l ec -  

t r i c a l  power through t h e  use o f  f i s s i o n a b l e  m a t e r i a l s  such as uranium 

and p lu ton ium o f f e r  a  number o f  b e n e f i t s  t o  mankind. The bas i c  b e n e f i t  

i s  t h e  a v a i l a b i l i t y  o f  e l e c t r i c a l  energy t o  s u s t a i n  o r  enhance ou r  

q u a l i t y  o f  l i f e .  Other b e n e f i t s  i n c l u d e  reduced r e l i a n c e  on hydrocarbon 

power sources, r e d u c t i o n  o f  c e r t a i n  p o l l u t a n t s ,  and--under c e r t a i n  

c i rcumstances--cost  savings. I t  i s  ev iden t ,  however, t h a t  some observers 

b e l i e v e  t h a t  these techno log ies  o f f e r  profound moral and e t h i c a l  dilemmas 

f o r  mankind," y 2 y 3 )  and t h a t  be fo re  f u r t h e r  pub1 i c  investments i n  these 

techno log ies  a r e  made, an e t h i c a l  a n a l y s i s  should be undertaken o f  these 

moral issues.  

Th i s  chapter  examines i n  some d e t a i l  one such moral issue--how t o  

assess t h e  appropr ia teness o f  one genera t ion  imposing r i s k s  and con fe r -  

r i n g  b e n e f i t s  on another--and o u t l i n e s  a  number o f  o t h e r  moral problems 

t h a t  nuc lea r  waste management r a i s e s .  For purposes o f  t h i s  ana l ys i s ,  a  

moral problem i s  taken t o  be one i n  which t h e  i n t e r e s t s  o f  d i f f e r e n t  

i n d i v i d u a l s  come i n t o  c o n f l i c t  i n  t he  absence o f  a  c l e a r  and mu tua l l y  

agreed-upon r u l e  f o r  dec id i ng  whose i n t e r e s t s  a r e  t o  p r e v a i l ;  o r ,  as 

Frankena s ta ted ,  "Most moral problems a r i s e  i n  s i t u a t i o n s  . . . where 

one moral  p r i n c i p l e  p u l l s  one way and another p u l l s  t h e  o t h e r  way. l l(4y P. 2 )  

Be fo re  we t u r n  d i r e c t l y  t o  t he  issues,  i t  w i l l  be use fu l  t o  d iscuss 

b r i e f l y  t he  na tu re  o f ,  and t h e  r e l a t i o n  between, e t h i c s  and m o r a l i t y .  

E th i cs  i s  sys temat ic  t h i n k i n g  about m o r a l i t y .  As phys ics  i s  t he  science 

of mat te r ,  so e t h i c s  i s  t h e  sc ience o f  m o r a l i t y .  M o r a l i t y  can be thought 

of as a  k i n d  o f  "grammar o f  conduct . "  J u s t  as one at tempts t o  speak 

us ing  r u l e s  o f  grammar, so a  moral  person at tempts t o  l i v e  f o l l o w i n g  

c e r t a i n  r u l e s  o f  conduct. These moral r u l e s  migh t  s p e c i f y ,  f o r  example, 

what k inds  o f  behav io r  a re  f o rb i dden  and what k inds  o f  behavior  a r e  

ob l  i g a t o r y .  

I n  any c a r e f u l  cons ide ra t i on  o f  moral issues,  one o f  t h e  most 

impor tan t  d i s t i n c t i o n s  t o  be made i s  between " p o s i t i v e  m o r a l i t y "  and 



" c r i t i c a l  morali ty."  A posi t ive morality i s  a  "morality ac tua l ly  

accepted and shared by a given social  group. M ( 5 y  p a  This i s  deter-  

mined by t r ad i t i on  o r  cul ture  and i s  generally in ternal ized in the form 

of a conscience or superego. (4) A c r i t i c a l  morality, on the other  hand, 
4 

i s  a  s e t  of moral pr inciples  t ha t  has been developed as a r e s u l t  of a  

sustained e f f o r t  t o  c rea te  a ra t iona l ly  acceptable moral outlook. This 

i s  achieved when a person has a valid rat ional  basis f o r  h is  o r  her 

posi t ive  moral i  t y .  

The posi t ive  morality of one person o r  group may d i f f e r  from tha t  

of another person o r  group. Similar ly ,  c r i t i c a l  moral i t ies  may d i f f e r  

among individuals o r  groups. Therefore, whether two people agree t ha t  

something i s  o r  i s  not moral depends upon ( a )  how the two people under- 

stand the f ac t s  of the case, and ( b )  i f  the two people hold a compatible 

posit ive o r  c r i t i c a l  morality. The comparison and evaluation of the 

reasons in support of c r i t i c a l  moral i t ies  make i t  possible in some cases 

t o  resolve moral differences by rat ional  means. In the following dis-  

cussion, some very t en ta t ive  s teps  a r e  taken toward es tabl ishing some 

c r i t i c a l  moral pr inciples  concerning nuclear waste disposal . 

INTERGENERATIONAL ISSUES 

The f i s s i on  process gives r i s e  t o  two groups of radioactive 

mater ia ls - - f iss ion products and ac t in ides .  Most f i s s i on  products decay 

to  very low levels  of radioact iv i ty  in about 700 years .  ( 6 )  However, the 

actinides--assuming t ha t  the plutonium-239 isotope i s  representat ive--  

wil l  decay t o  very low levels  in about 500,000 years.  The longevity of 

f ission-product  and act in ide  radioact iv i ty  therefore causes concern 

about r i sk s  and potential cos ts  t o  many generations in the future .  

Other technologies t ha t  have been o r  a re  current ly  being employed 

may a l so  impose r i sk s  or  costs  on future  generations. Examples of these 

r i sk s  a r e  the  introduction of large quan t i t i e s  of carbon dioxide in to  

the atmosphere and the  consumption, as f u e l ,  of f o s s i l  materials  t ha t  

have many uses. Nuclear waste d isposal ,  then, i s  not unique in having 

intergenerational  e f f ec t s .  This f a c t  makes the study of intergenera- 

t ional  obl igations more important, not 1 e s s ,  because whatever pr inciples  

a re  formulated t o  cover nuclear waste should shed considerable l i g h t  on 

other  obligations t o  the future .  That i s ,  the pr inciples  t ha t  a r e  



fo rmu la ted  a r e  general  enough t o  cover a l l  techno log ies  t h a t  can a f f e c t  

f u t u r e  generat ions,  and they  should be a p p l i e d  t o  these techno log ies  as 

w e l l  as t o  nuc lea r  power. Th i s  a p p l i c a t i o n  t o  a l l  technolog ies,  how- 

ever,  i s  beyond t h e  scope o f  t h i s  chapter .  

There a r e  a t  l e a s t  two major  f a c t o r s  t h a t  make t he  in te rgenera-  

t i o n a l  aspect o f  t h e  r a d i o a c t i v e  waste d isposa l  i s sue  p rob lemat ic  f rom 

an e t h i c a l  p o i n t  o f  view. F i r s t ,  i n t e r g e n e r a t i o n a l  e f f e c t s  imp ly  

impacts on persons who, s i nce  they  a r e  n o t  y e t  born, a r e  unable t o  

assess t h e i r  w i l l i n g n e s s  t o  undergo t he  r i s k  and a r e  unable t o  appra ise  

how t h e  r i s k s  migh t  be m i t i g a t e d  and/or t r aded  o f f  aga ins t  b e n e f i t s  f o r  

themselves o r  o thers .  Th i s  s i t u a t i o n  i s  markedly d i s s i m i l a r  f rom t h a t  

i n  which l i v i n g  persons f i n d  themselves--at  l e a s t  those l i v i n g  i n  

c o u n t r i e s  t h a t  pe rm i t  t h e  p u b l i c  t o  p a r t i c i p a t e  w ide l y  i n  t h e  dec is ion-  

making processes. That t h e  processes o f  p a r t i c i p a t i o n  do n o t  work 

p e r f e c t l y  i s  w e l l  known, b u t  i n  p r i n c i p l e ,  a t  l e a s t ,  t h e r e  a r e  nieans f o r  

redress,  f o r  express ion o f  concern regard ing  p o s s i b l e  e f f e c t s  on one 's  

i n t e r e s t s ,  and f o r  avoidance o f  c e r t a i n  r i s k s .  Fu tu re  generat ions 

obv ious l y  have no such c a p a c i t i e s .  

Wi th  respec t  t o  t h e  a b i l i t y  t o  appra ise  one 's  i n t e r e s t s  and how 

they migh t  bes t  be p ro tec ted ,  people o f  f u t u r e  generat ions a r e  s i m i l a r  

t o  those whom ou r  s o c i e t y  has dec la red  l e g a l l y  incompetent, such as 

minors and t h e  m e n t a l l y  i n f i r m .  A s e t  o f  i n s t i t u t i o n s  e x i s t s  f o r  

p r o t e c t i n g  t h e  l e g a l l y  incompetent f roni  those who migh t  e i t h e r  purposely  

o r  i n a d v e r t e n t l y  e x p l o i t  them. For ins tance,  some o t h e r  person o r  group 

i s  charged w i t h  t h e  r e s p o n s i b i l i t y  o f  a c t i n g  as proxy, o r  advocate, f o r  

a  person whose a b i l i t y  t o  represen t  h i s  o r  he r  own i n t e r e s t s  i s  non- 

e x i s t e n t  o r  impai red.  The p o l i c y  i m p l i c a t i o n s  o f  t h e  s i m i l a r i t y  between 

these circumstances and those o f  f u t u r e  generat ions w i l l  be cons idered 

i n  more d e t a i l  below. 

A second f e a t u r e  t h a t  makes t h e  problem o f  nuc lear  waste d isposa l  

an impor tan t  moral problem i s  t h e  knowledge o f  t h i s  genera t ion  t h a t  

r a d i o a c t i v e  m a t e r i a l s  can impose r i s k s  on people y e t  t o  be born. We 

understand many o f  t h e  h e a l t h  dangers t h a t  a r e  assoc ia ted  w i t h  r a d i o -  

a c t i v e  m a t e r i a l .  ( I t  i s  a t  l e a s t  wor th  specu la t i ng  t h a t  those who f i r s t  

burned coa l  i n  t h e  i n d u s t r i a l i z a t i o n  o f  England s imp ly  had no i dea  t h a t  



they  m igh t  be imposing a  s i g n i f i c a n t  c o s t  on f u t u r e  genera t ions ,  i f  t h a t  

i s  t h e  case.) Indeed, many o f  t h e  moral  i ssues  assoc ia ted  w i t h  t h e  

d i sposa l  o f  r a d i o a c t i v e  wastes a l s o  a r i s e  i n  connec t ion  w i t h  t h e  con- 

sumpt ion o f ,  and r e l a t e d  p o l l u t i o n  from, hydrocarbon sources. 

INTERGENERATIONAL PRINCIPLES 

The f o l l o w i n g  d i scuss ion  sketches some p r i n c i p l e s  by which judg-  

ments may be made concern ing t h e  l e g i t i m a c y  o f  imposing on f u t u r e  

genera t ions  r i s k s  assoc ia ted  w i t h  r a d i o a c t i v e  waste d i sposa l .  I t  i s  

impo r tan t  t o  n o t e  t h a t  t h e  p r i n c i p l e s  do n o t  suggest what one ought  t o  

do w i t h o u t  r e l e v a n t  f a c t u a l  and t h e o r e t i c a l  i n f o r m a t i o n .  I t  i s  hoped 

t h a t  these  p r i n c i p l e s  can p rov i de  a  s tandard t o  a s s i s t  i n  ( a )  fo rm ing  

judgments concern ing which types o f  d i sposa l  o f  e x i s t i n g  wastes b e s t  

d ischarge  o u r  respons i  b i  1  i t i e s  t o  f u t u r e  genera t ions ,  and (b )  a p p r a i s i n g  

t h e  l e g i t i m a c y  o f  produc ing a d d i t i o n a l  wastes. 

I t  must be no ted  t h a t  t h e r e  i s  no wel l -worked-out  t heo ry  o f  j u s t i c e  

between genera t ions .  Because we have no general  t heo ry  o f  i n t e rgene ra -  

t i o n a l  j u s t i c e ,  t h e  p r i n c i p l e s  o f  t h i s  s e c t i o n  must be regarded as 

t e n t a t i v e  and e s s e n t i a l l y  ad hoc. The p r i n c i p l e s  d iscussed below can be 

checked a g a i n s t  ou r  o t h e r  moral p r a c t i c e s ,  which c o n s t i t u t e  c e r t a i n  

evidence on t h e i r  b e h a l f  (see ~ a w l s ( ~ )  f o r  a  d e s c r i p t i o n  o f  t h i s  method 

o f  r e f l e c t i v e  e q u i l i b r i u m ) .  S ince t h e r e  i s  no way t o  check t h e i r  " f i t "  

w i t h  an o v e r a l l  theory ,  however, i t  would be a m is take  t o  r ega rd  these  

p r i n c i p l e s  as f u l l y  subs tan t i a t ed .  

I n  p a r t i c u l a r ,  t h e  p r i n c i p l e s  t h a t  f o l l o w  do n o t  address t h e  pos- 

s i b i l i t y  t h a t  f u t u r e  genera t ions  m igh t  n o t  e x i s t  a t  a l l  o r  m igh t  be 

l a r g e r  o r  sma l l e r  than t h e  p resen t  one--cons iderat ions t h a t  would a f f e c t  

t h e  p r i n c i p l e s '  o v e r a l l  v a l i d i t y  o r  t h e i r  i n t e r p r e t a t i o n .  I n t e rgene ra -  

t i o n a l  saving--how much consumption we should  fo rego  i n  f a v o r  o f  f u t u r e  

consumption--has n o t  been cons idered.  I t  i s  assumed, however, t h a t  

t h e r e  w i l l  be c rea tu res  more o r  l e s s  l i k e  human be ings beyond t h e  t ime  

(700 yea rs )  t h a t  f i s s i o n  p roduc ts  would be hazardous. 

The s to rage  and d isposa l  o f  r a d i o a c t i v e  wastes r a i s e s  t h e  ques t i on  

of what r i s k s  we a r e  m o r a l l y  p e r m i t t e d  t o  impose--not o n l y  on p resen t  

genera t ions  b u t  a l s o  on those persons we s h a l l  never know. Two p r i n -  

c i p l e s ,  a long  w i t h  an a n a l y s i s  o f  some examples t o  suppor t  them, a r e  



discussed below. The b a s i c  method f o l l o w e d  i s  t h a t  o f  t a k i n g  c l e a r  

cases o r  examples o f  ou r  o b l i g a t i o n s  t o  t h e  p resen t  gene ra t i on  and 

general  i z i  ng t o  f u t u r e  genera t ions .  ( T h i s  "genera l  i z a t i o n  fo rward"  t o  

t h e  unborn m igh t  i t s e l f  be j u s t i f i e d  by  r e fe rence  t o  o t h e r  standards 

such as t h e  equal moral  s tand ing  o f  a l l  human be ings . )  A1 though t h e  two 

p r i n c i p l e s  a r e  s t a t e d  i n  terms o f  r i s k s  and b e n e f i t s ,  they  have n o t  been 

formulated us i ng  a u t i l i t a r i a n  approach. (8) 

P r i n c i p l e  One: S a t i s f y i n g  preferences and imposing r i s k s  on o the rs .  

No genera t ion  can l e g i t i m a t e l y  impose " se r i ous  r i s k s "  upon f u t u r e  
genera t ions  un less  " t h e  b e n e f i t s "  t h a t  t h e  imposing genera t ion  
d e r i v e s  c l e a r l y  outweigh t h e  cos t s  imposed upon f u t u r e  generat ions.  

By " se r i ous  r i s k s "  we mean t h e  r i s k  o f  premature death i n  l a r g e  

numbers o r  s i g n i f i c a n t  h e a l t h  problems f o r  many persons (e.g., produc- 

t i o n  o f  l a r g e  numbers o f  m e n t a l l y  r e ta rded  o r  malformed c h i l d r e n ,  i n -  

creased m o r b i d i t y ,  e t c . ) .  By " b e n e f i t s  t h a t  outweigh"  we do n o t  mean, 

f o r  example, marg ina l  improvements i n  t h e  s tandard o f  l i v i n g  i f  they  

accrue t o  t h e  a f f l u e n t .  Indeed, we must be c a r e f u l  n o t  t o  confuse 

f a c t o r s  necessary i n  t h e  p r e s e r v a t i o n  o f  ou r  way o f  l i f e  w i t h  s teps t o  

be taken t o  l i t e r a l l y  p reserve  t h i s  genera t ion  o r  a  s i g n i f i c a n t  number 

o f  people  i n  i t .  The p resen t  l e v e l  o f  a f f l u e n c e  s imp ly  does n o t  con- 

s t i t u t e  t h e  o n l y  p l a u s i b l e  and p o s s i b l e  l e v e l  necessary f o r  human 

ex is tence .  For  ins tance ,  we should  n o t  t r a d e  o f f  a e s t h e t i c  p re fe rences  

f o r  o t h e r  peop le ' s  l i v e s - - a t  l e a s t  un less  those whose l i v e s  a r e  p laced  

a t  se r i ous  r i s k  by such t r a d e - o f f s  have t h e  o p t i o n  o f  d e c l i n i n g  t o  

accept  t h e  r i s k .  

Some a d d i t i o n a l  examples w i l l  make t h i s  c l e a r e r .  Suppose, f o r  

i ns tance ,  i t  i s  dec ided t o  i nc rease  t h e  p roduc t i on  o f  e l e c t r i c a l  energy-- 

by whatever means--by a  ve ry  marg ina l  amount, thus making i t  p o s s i b l e  t o  

produce and use more e l e c t r i c a l  appl iances--e.g. ,  e l e c t r i c  b l anke t s ,  

e l e c t r i c  toothbrushes,  e t c . - - t h a t  c o n t r i b u t e  ve r y  m a r g i n a l l y  t o  t h e  

we l l - be i ng  o f  t h i s  genera t ion .  I f ,  i n  do ing  t h i s ,  se r i ous  r i s k s ,  as 

descr ibed  above, were iniposed on f u t u r e  genera t ions ,  then  such a prac-  

t i c e  would v i o l a t e  P r i n c i p l e  One. 

What i s  t h e  case f o r  such a p r i n c i p l e ?  Consider a  s i m i l a r  s i t u -  

a t i o n .  How would we r e a c t  t o  a  t r a d e - o f f  w i t h i n  t h i s  genera t ion  t h a t  



imposed s e r i o u s  r i s k s  on some t o  s a t i s f y  t h e  mere p re fe rences  o f  o t h e r s ?  

I f  t h e  people  i n  t h i s  gene ra t i on  were ( f o r  purposes of argument) unable  

t o  assess t h e i r  own w i l l i n g n e s s  t o  t a k e  r i s k s ,  and had some way of  

a v o i d i n g  them, cons idered moral  p r a c t i c e s  would r u l e  o u t  imposing such 

r i s k s  on them. To be sure,  t h e  bu rn i ng  o f  coa l  f o r  purposes o f  gen- 

e r a t i n g  e l e c t r i c a l  energy i s  used by a  number o f  people  t o  make ve ry  

marg ina l  improvements i n  t h e i r  happiness. The m in i ng  o f  coa l  imposes 

s u b s t a n t i a l  r i s k s  on t h e  miners,  bu t ,  a t  l e a s t  i n  p r i n c i p l e ,  t h e  m iners  

a re  i n  a  p o s i t i o n  t o  assess t h e i r  w i l l i n g n e s s  t o  bear  these r i s k s  i n  

l i g h t  o f  t h e i r  o t h e r  o p t i o n s .  I t  would, however, be immoral t o  pe rm i t  

one person t o  f o r c e  ano ther  t o  undergo such r i s k s ,  except  i n  cases o f  

danger t o  t h e  whole soc i e t y - - an  argument t h a t  j u s t i f i e s  coe rc i on  o f  

persons i n  t h e  m i l i t a r y  s e r v i c e .  One person may n o t  be i n v o l u n t a r i l y  

p laced  a t  r i s k  t o  s a t i s f y  t h e  whim o f  another .  Th i s  was a  bas i c  con- 

s i d e r a t i o n  i n  t h e  p r o h i b i t i o n  o f  s l ave ry .  The p r i n c i p l e  s t a t e d  above 

s imp l y  gene ra l i zes  t h i s  i n t r a g e n e r a t i o n a l  case t o  i n t e r g e n e r a t i o n a l  

c i  rcunistances . 

Note t h a t  P r i n c i p l e  One does no t ,  f o r  example, i n c l u d e  a  determina-  

t i o n  o f  whether con t inued  r a d i o a c t i v e  waste p roduc t i on  i s  j u s t i f i e d .  

Rather ,  i t  o f f e r s  a  s tandard by which such a  de te rm ina t i on  can be made 

once r e l e v a n t  f a c t u a l  and t h e o r e t i c a l  i n f o r m a t i o n  has been in t roduced .  

To app l y  t h e  p r i n c i p l e  t o  a  p a r t i c u l a r  case, one needs bo th  t o  accept  i t  

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

r e p o r t  and as found elsewhere i n  t h e  l i t e r a t u r e .  

P r i n c i p l e  One focuses o u r  a t t e n t i o n  ve r y  sha rp l y  on t h e  a m b i g u i t i e s  

i n v o l v e d  i n  t h e  concept o f  need. The word "need" can cover  t h e  whole 

range o f  i ssues ,  f rom l i f e - p r e s e r v i n g  measures (e.g., a  b lood  t r a n s -  

f u s i o n )  t o  a s s e r t i o n s  t h a t  we "need" something l e s s  v i t a l  (e.g., a  new 

c a r ) .  To t h e  e x t e n t  t h a t  r a d i o a c t i v e  wastes impose s i g n i f i c a n t  r i s k s  on 

f u t u r e  genera t ions ,  r a d i o a c t i v e  waste p roduc t i on  i s  j u s t i f i a b l e  i n s o f a r  

as i t  pe rm i t s  s a t i s f a c t i o n  o f  t h e  f i r s t  s o r t  o f  need and becomes p ro -  

g r e s s i v e l y  l e s s  j u s t i f i a b l e  as we move toward t h e  second. 

The p r i n c i p l e  was s t a t e d  i n  terms o f  " se r i ous  r i s k s "  t o  f u t u r e  

genera t ions  i n  o r d e r  t o  g e t  t o  t h e  r o o t  o f  t h e  assoc ia ted  problems. The 

word " s e r i o u s "  c o u l d  be r e l a x e d  o r  o m i t t e d  so t h a t  t h e  p r i n c i p l e  would 

say t h a t  we shou ld  a v o i d  imposing any r i s k s  on f u t u r e  genera t ions  f rom 



which they  would n o t  b e n e f i t  un less  t h e r e  would be ve ry  impo r tan t  

b e n e f i t s  t o  t h e  p resen t  genera t ion .  The more we weaken t h e  word " s e r i -  

ous" i n  t h e  above p r i n c i p l e ,  t h e  more s t r i n g e n t  t h e  moral  requ i rements  

o f  t h e  p r i n c i p l e  become, because t h i s  weakening tends t o  r u l e  o u t  t h e  

i m p o s i t i o n  o f  a  l a r g e r  and l a r g e r  un i ve r se  o f  r i s k s .  Obviously,  t h e  two 

p a r t s  o f  t h e  p r i n c i p l e  a r e  i n v e r s e l y  r e l a t e d  t o  each o the r .  The more 

t h e  p resen t  gene ra t i on  b e n e f i t s  and t h e  l e s s  f u t u r e  genera t ions  a re  

p laced  a t  r i s k ,  t h e  more j u s t i f i a b l e  t h e  p o l i c y .  

I n  app l y i ng  t h i s  p r i n c i p l e ,  moreover, i t  must be kep t  i n  mind t h a t  

t h e  word " b e n e f i t , "  l i k e  t h e  word "need," has a  number o f  d i f f e r e n t  

senses. The b e n e f i t s  d e r i v e d  f rom avo id i ng  anarchy o r  wor ldwide recess ion  

have g r e a t e r  moral s t and ing  than  those d e r i v e d  from, say, an i nc rease  i n  

t h e  p r o p o r t i o n  o f  a i r - c o n d i t i o n e d  rooms. I n  genera l ,  b e n e f i t s  assoc ia ted  

w i t h  h e a l t h  and s a f e t y  a r e  m o r a l l y  more s i g n i f i c a n t  than those t h a t  

mere ly  s a t i s f y  preferences,  because, t o  c i t e  o n l y  one reason, we cannot 

s a t i s f y  preferences i f  h e a l t h  and s a f e t y  a r e  absent  o r  impai red.  

A  p o s s i b l e  o b j e c t i o n  should  be cons idered:  we do n o t  know t h a t  

f u t u r e  genera t ions  w i l l  r ega rd  t h e  same t h i n g s  as we do t o  be r i s k s .  

Human p r a c t i c e s  and t a s t e s  change over  t ime;  hence we do n o t  know how t o  

p r e d i c t  what ou r  remote successors w i l l  va lue.  Consequently, i t  cou ld  

be argued t h a t  P r i n c i p l e  One depends on knowing something t h a t  we cannot 

know, and thus should  n o t  be cons idered  b i nd ing .  Bu t  t h i s  o b j e c t i o n  

over looks  t h e  f a c t  t h a t  t h e  p r i n c i p l e  has been f l e s h e d  o u t  i n  terms o f  

goods t h a t  we may assume t h a t  any r a t i o n a l  s e n t i e n t  c r e a t u r e  w i l l  want. 

They i n c l u d e  l i f e ,  absence o f  m o r b i d i t y ,  and t h e  l i k e - - t h i n g s  t h a t  any 

c r e a t u r e  even remote ly  l i k e  ourse lves  w i l l  want no m a t t e r  how h i s  t a s t e s  

o r  p r a c t i c e s  d i f f e r  f rom o u r  own. Goods t h a t  r a t i o n a l  c rea tu res  w i l l  

always want have been c a l l e d  "p r imary  goods" by Rawls. ( 7 )  AS a  r e s u l t  

of making t h i s  d i s t i n c t i o n ,  we r e l i e v e  ourse lves  o f  t h e  problem o f  

hav ing t o  p r e d i c t  t h e  expec ta t i ons  and p re fe rences  o f  t empo ra l l y  remote 

c i v i l i z a t i o n s .  Hence t h e  p r i n c i p l e  s t a t e d  above m igh t  be r e s t a t e d  as: 

P r i n c i p l e  One-A: S a t i s f y i n g  preferences and t h r e a t e n i n g  
t h e  h e a l t h  and s a f e t v  o f  o t he rs .  

No gene ra t i on  can l e g i t i m a t e l y  p l ace  t h e  h e a l t h  and s a f e t y  o f  
f u t u r e  genera t ions  a t  r i s k ,  un l ess  such p r a c t i c e s  a r e  neces- 
sa r y  t o  p reserve  t h e  h e a l t h  and s a f e t y  o f  t h i s  genera t ion .  



Obvious ly ,  assess ing t h e  l i k e l i h o o d  o f  r i s k  and e s t i m a t i n g  t h e  number o f  

i n d i v i d u a l s  p o s s i b l y  a f f e c t e d  by i t  would need t o  be s p e l l e d  o u t  i n  

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

T h i s  p r i n c i p l e  i s  s i m i l a r  i n  some respec ts  t o  one p u t  f o r t h  by 

Roch l in :  " . . . presen t  genera t ions  shou ld  a c t  so as t o  m in im ize  t h e  

amount o f  i r r e p a r a b l e  harm t h a t  cou ld  occur  as a  r e s u l t  o f  p resen t  

dec i s i ons .  "(3y p '26 )  Rochl i n ' s  p r i n c i p l e ,  however, does n o t  a1 low 

de te rm ina t i on  o f  when and t o  what e x t e n t  i r r e p a r a b l e  harm cou ld  be 

imposed. Fo r  ins tance ,  t h e  b e s t  way t o  m in im ize  i r r e p a r a b l e  harm ( w h i l e  

s t i l l  p rese rv i ng  t h e  spec ies )  m igh t  be t o  e l i m i n a t e  50% o f  t o d a y ' s  w o r l d  

p o p u l a t i o n  by some means o t h e r  than  n a t u r a l  death.  However, few would 

advocate t h i s  course o f  a c t i o n .  Hence, i t  would appear t h a t  we do n o t  

have an u n q u a l i f i e d  o b l i g a t i o n  n o t  t o  l eave  f u t u r e  genera t ions  worse 

o f f .  Perhaps ~ o c h l  i n ( 3 )  r e a l  i z e d  t h a t  counterexamples o f  t h i s  s o r t  

cou ld  be o f f e r e d  when he weakened h i s  p r i n c i p l e  (and moved i t  toward 

P r i n c i p l e  Two g i v e n  below) t o  read:  " .  . . t o  a c t  so as t o  m in im ize  

expor ted  r i s k s ,  p a r t i c u l a r l y  when t o  do so imposes no g r e a t  burden upon 

t h e  present ,  i s  t h e  minimum e t h i c a l  requ i rement .  , , ( 3 ,  p.26) 

P r i n c i p l e  Two: Bear ing  m inor  cos t s  t o  p reserve  h e a l t h  and 
s a f e t y  . 
I f  t h e  p resen t  cos t s  o f  some p o l i c y  a r e  minor  o r  r e l a t i v e l y  
t r i v i a l ,  and bea r i ng  them w i l l  a v o i d  se r i ous  r i s k  t o  t h e  
h e a l t h  and s a f e t y  o f  f u t u r e  genera t ions ,  then  we ought  t o  
bear  them. 

T h i s  p r i n c i p l e  can be d e r i v e d  by ask ing  whether we ought  n o t  t o  do 

such a  t h i n g  f o r  any persons p r e s e n t l y  e x i s t i n g  and then t o  see i f  t h e r e  

i s  any reason f o r  d i s t i n g u i s h i n g  o u r  contemporar ies i n  terms o f  moral  

impor tance f r om those  i n  f u t u r e  genera t ions .  For  ins tance ,  S inge r  (10)  

has suggested t h a t  we a r e  n o t  m o r a l l y  p e r m i t t e d  t o  f o rego  sav ing  a  

drowning person on t h e  grounds t h a t  we d o n ' t  want t o  waste o u r  t i m e  o r  

t o  g e t  o u r  c l o t h e s  d i r t y .  

S t a t i n g  t h e  p r i n c i p l e  i n  terms o f  h e a l t h  and s a f e t y  o f  f u t u r e  

genera t ions  avo ids  some " s l i p p e r y  s lope"  problems o f  t r a d i n g  o f f  mar- 

g i n a l  b e n e f i t s  between genera t ions .  Th i s  f o r m u l a t i o n  a l s o  m i t i g a t e s ,  i n  

p a r t ,  t h e  p r e v i o u s l y  no ted  shor tcoming o f  o u r  approach i n  n o t  address ing  

t h e  problem o f  i n t e r g e n e r a t i o n a l  sav ings.  It does n o t  d i r e c t  ou r  



a t t e n t i o n  t o  how much consumption we shou ld  fo rego  i n  f a v o r  o f  t h e i r  

consumption; b u t  r a t h e r ,  what investments  we should  make so t h a t  ou r  

successors may l i v e  and n o t  exper ience avo idab le  m o r b i d i t y .  

The p r i n c i p l e  would r e q u i r e ,  f o r  i ns tance ,  t h a t  i f  t h e r e  a r e  r a t h e r  

minor  cos t s  i n  s u b s t a n t i a l l y  reduc ing  t h e  r i s k s  t o  f u t u r e  genera t ions  

( t h rough  c e r t a i n  s t o rage  and d i sposa l  techn iques) ,  then  t h e  cos ts  ought 

t o  be i ncu r red .  I f ,  f o r  example, th rough  r e l a t i v e l y  minor  cos t s  o f  

research  and development, a  process cou ld  be developed t o  change long-  

l i v e d  r a d i o a c t i v e  m a t e r i a l  i n t o  a  s h o r t e r - l i v e d  o r  non rad ioac t i ve  form, 

then we ought  t o  pursue t h a t  l i n e  o f  research--un less ve ry  l o w - r i s k  

a l t e r n a t i v e s  cou ld  be devised. 

Bu t  what about  cases where t h e  development and use o f  a  process 

such as t r ansmu ta t i on  a r e  ve r y  expensive and t h e  prospects  o f  a v o i d i n g  

premature death and m o r b i d i t y  a r e  s i g n i f i c a n t ?  A v a r i a t i o n  on t h e  

p r i n c i p l e  cou ld  be fo rmu la ted ,  h o l d i n g  t h a t  money cos t s  cou ld  n o t  be 

t r aded  o f f  a g a i n s t  demonstrated r i s k s  t o  h e a l t h  and s a f e t y  o f  l a r g e  

numbers o f  people.  

P r i n c i p l e  Two and p o s s i b l e  r e f o r m u l a t i o n s  o f  i t  a r e  n o t  o f  much 

ass is tance  e i t h e r  where l i v e s  o f  t h i s  gene ra t i on  a r e  t r aded  f o r  those  i n  

t h e  f u t u r e  o r  when v e r -  l a r g e  money cos t s  a r e  i n c u r r e d  t o  s l i g h t l y  lower  

an a l r eady  ve ry  low r i s k .  I f  circumstances meet e i t h e r  o f  these d e s c r i p -  

t i o n s ,  f u r t h e r  research  and re f inement  o r  r e f o r m u l a t i o n  a re  necessary. 

A t  t h e  beg inn ing  o f  t h i s  chap te r  we no ted  t h a t  f u t u r e  genera t ions  

bear impo r tan t  s i m i l a r i t i e s  t o  p r e s e n t l y  l i v i n g  persons who a r e  i n -  

capable o f  unders tanding and/or p r o t e c t i n g  t h e i r  own i n t e r e s t s .  As a  

r u l e ,  i n d i v i d u a l s  a r e  appo in ted  t o  a c t  on t h e  b e h a l f  o f  those people.  

The same cons ide ra t i ons  t h a t  suppor t  p r o t e c t i v e  measures i n  these cases 

appear t o  suppor t  them i n  t h e  case o f  f u t u r e  genera t ions ,  where con- 

templated p o l i c i e s  c o u l d  impose s u b s t a n t i a l  r i s k  on them. How such a  

"p roxy  f o r  t h e  unborn" would be i n s t i t u t i o n a l i z e d  i s ,  of course, a  

compl i c a t e d  i ssue .  Whatever i n s t i t u t i o n a l  fo rm t h i s  p roxy  takes,  i t s  

major  r o l e  would be t h e  assessment o f  r i s k s  and b e n e f i t s  o f  c e r t a i n  

p r a c t i c e s  on f u t u r e  genera t ions .  

Though t h e  p r i n c i p l e s  f o rmu la ted  above should  h e l p  t o  c l a r i f y  ou r  

o b l i g a t i o n s  t o  f u t u r e  genera t ions  f o r  as l o n g  as t h e  wastes remain 



dangerously radioactive, the i r  formulation does n o t  exhaust our responsi- 

b i l i t y  for  three reasons. F i r s t ,  the principles--as noted above--are ad 

hoc. Indeed, an early task of any such proxy group should be an inquiry 

into the possibil i ty of constructing a theory of intergenerational 

just ice ,  a t  leas t  with respect to  health and safety issues. Second, 

even i f  we were able to  accord some degree of certainty t o  these or 

other principles,  the i r  application to particular cases would not 

always be clear  even with considerable deliberation. Third, the press 

of events will often mean that  the principles themselves will not be 

scrutinized a t  appropriate times--at leas t  not until inst i tut ional  

mechanisms are se t  u p  t o  insure such scrutiny. Without such an ins t i -  

tution i t  i s  n o t  easy to see how we can give effective expression t o  

Edmund Burke's sentiment (Reflections on the Rev01 ution in France) tha t  

"society i s  indeed a contract . . . a partnership not only between those 

now l iving, b u t  between those who are l iving,  those who are dead, and 

those who are to be born." 

We should also note that  for  both inter-  and intragenerational 

issues what i s  in the interest  of any given nation or generation i s  not 

necessarily in the interest  of a l l .  Consider an intragenerational 

example. Insofar as a few nations become dependent upon nuclear tech- 

nology, methods of disposal that  are relat ively safe in the short run 

could well be the di lute  and disperse technologies that  are employed in 
other arenas. To the extent that  the d i lu te  and disperse technologies 

are inexpensive, i t  i s  in everyone's economic interest  t o  u t i l i ze  that  

method. B u t  since the quality of the world's environment could be 
adversely affected, the collective well-being i s  undermined by dis- 

persal. For these reasons, internationalization--either in terms of 

actual waste disposal or in terms of agreements about disposal with 

enforcement procedures--seems t o  be a matter of the highest pr ior i ty .  

INTRAGENERATIONAL ISSUES 

A number of other questions have been raised concerning the moral 

implications of nuclear waste disposal. As noted in the beginning of 

th i s  section, we have concentrated our attention on intergenerational 

issues. This section would be incomplete, however, i f  i t  did not 



address some o f  t h e  i ssues  t h a t  a f f e c t  any gene ra t i on  p roduc ing  nuc lea r  

wastes. The f o l l o w i n g  o f f e r s  a t  l e a s t  t e n t a t i v e  accounts o f  how some o f  

these  problems m igh t  be regarded from a  moral pe r spec t i ve .  

Th i s  d i scuss ion  i s  n o t  d i r e c t e d  t o  t h e  ques t i on  o f  whether r a d i o -  

a c t i v e  wastes should  be produced on a  l a r g e  sca le .  The moral i ssues  

assoc ia ted  w i t h  such a  d e c i s i o n  can be eva lua ted  by app l y i ng  t h e  two 

p r i n c i p l e s  d iscussed above across space r a t h e r  than across t ime.  The 

c u r r e n t  d i scuss ion  focuses on a  number o f  moral  i ssues  t h a t  cou ld  a r i s e  

w i t h  r ega rd  t o  r a d i o a c t i v e  waste management i f  nuc lea r  energy becomes a  

p r imary  source o f  energy. S ince  t h e  i ssues  a r e  d iscussed very  b r i e f l y ,  

we have i n d i c a t e d  f rom t i m e  t o  t ime  where we t h i n k  i n q u i r y  cou ld  be 

h e l p f u l .  Many o f  these i ssues  i n v o l v e  e q u i t y  cons ide ra t i ons  t h a t  have 

n o t  y e t  been c l e a r l y  addressed. 

Management Prob l  ems 

It i s  sometimes argued t h a t  n u c l e a r  power w i l l  g i v e  r i s e  t o  a  

number o f  management problems, f o r  example, r ega rd i ng  hazards o f  t h e  

power-generat ing s i t e ,  l o s s  o f  m a t e r i a l s  d u r i n g  t r a n s p o r t ,  leakage o f  

waste i n  t h e  s to rage  f a c i l i t i e s ,  and acc iden ts  t o  t r a n s p o r t a t i o n  ve- 

h i c l e s  o r  s to rage  s i t e s .  The e f f e c t  o f  management dec i s i ons  i s  t o  p u t  

people a t  r i s k  i n v o l u n t a r i l y ,  w i t h  t h e  p o s s i b i l i t y  t h a t  they  w i l l  

r e c e i v e  no compensation. Several  mechanisms, such as insurance and t h e  

t o r t  l i a b i l i t y  system, e x i s t  f o r  hand l i ng  t h i s  d i f f e r e n t i a l  r i s k  w i t h  

regard  t o  r a d i o a c t i v e  waste management. 

Insurance 

There a r e  insurance  mechanisms t o  compensate persons who a r e  

p laced a t  r i s k  and a re  i n v o l v e d  i n  t r a n s p o r t a t i o n  acc iden ts .  Acc idents  

o c c u r r i n g  a t  rep rocess ing  f a c i l i t i e s  a re  covered by t h e  insurance  pro-  

v i s i o n s  o f  t h e  Pr ice-Anderson Act.  However, compensation mechanisms a re  

n o t  c l e a r - c u t  f o r  those i n j u r e d  o r  p laced  a t  r i s k  by r a d i o a c t i v e  re leases  

a t  f i n a l  waste r e p o s i t o r i e s .  The Pr ice-Anderson Ac t  i s  n o t  a p p l i c a b l e  

i n  such cases, a.nd i t  i s  ques t i onab le  whether such persons cou ld  sue f o r  

compensation under t h e  Federa l  T o r t  Act .  Compensation i n  t h i s  s i t u a t i o n  

must be s t u d i e d  c a r e f u l l y ,  and s teps shou ld  be taken t o  guarantee an 

equi  tab1 e  outcome. 



T o r t  L i a b i l i t y  System 

I s  t h e  t o r t  l i a b i l i t y  system respons ive  t o  t h e  k i nds  o f  i ssues  

r a i s e d  by r a d i o a c t i v e  waste management systems? I t  may be ve ry  d i f -  

f i c u l t  t o  say what c o n s t i t u t e s  an i n j u r y  o r  who i s  a t  f a u l t .  I f ,  f o r  

example, t h e  ex i s t ence  o f  p l u ton ium i n  t h e  environment reduces t h e  

average l i f e  expectancy by a  few months and i t  i s  imposs ib le  t o  prove 

whether any g i v e n  death was so caused, i t  would be ve ry  d i f f i c u l t  t o  

ass i gn  f a u l t  and t o  f i n d  mechanisms and p r i n c i p l e s  f o r  compensation. 

However, these  same issues  p e r t a i n  t o  t h e  r e l e a s e  o f  any t o x i c  

substance i n t o  t h e  environment.  S ince  t h e  problem i s  n o t  un ique t o  

r a d i o a c t i v e  wastes, we should  examine whether t h e  t o r t  system ought t o  

be rep laced  by a  n o - f a u l t  system o r  some o t h e r  approach i n  cases where 

e s t a b l i s h i n g  a  causal  connec t ion  i s  d i f f i c u l t .  The t a s k  o f  d e f i n i n g  

what counts  as a  compensable event  i s  an area i n  need o f  se r i ous  s tudy .  

Source o f  Repara t ion  

No m a t t e r  what mechanisms a r e  a v a i l a b l e  f o r  r e c t i f i c a t i o n  o f  i n -  

j u r i e s  o r  p r o p e r t y  damage, these  mechanisms a re  meaningless un less  t h e r e  

a r e  assets  a v a i l a b l e  t o  draw on when compensation i s  r e q u i r e d .  I t  would 

thus  appear a p p r o p r i a t e  t o  focus  a t t e n t i o n ,  f rom an e t h i c a l  p o i n t  o f  

v iew, on t h e  c h a r a c t e r i s t i c s  o f  an insurance  system t h a t  would be needed 

t o  back t h e  development o f  a  new technology such as r a d i o a c t i v e  waste 

management. S tud ies  a r e  needed t o  e x p l o r e  t h e  ques t ions  o f  who shou ld  

pay t h e  premiums and how i n c e n t i v e s  can be cons t ruc ted  t o  m in im ize  t h e  

p rospec ts  o f  i n j u r y .  

D i s l o c a t i o n  Issues 

R i sk  and Equ i t y ,  i n  Chapter 11, d iscussed t h e  i s sue  o f  geographic  

d i s l o c a t i o n  among t h e  p o p u l a t i o n  f o r  waste s to rage  f a c i l i t y  s i t i n g  and 

t h e  problem o f  s t a t e s  s t o r i n g  n u c l e a r  wastes generated i n  o t h e r  s t a t e s .  

These i ssues ,  i n  c o n t r a s t  w i t h  management issues,  i n v o l v e  purpose fu l  

p o l i c i e s  t h a t  t h e  government may pursue t h a t  d i f f e r e n t i a l l y  a f f e c t  

persons i n  t h e  popu la t i on .  

Two types  o f  people  a re  a f f e c t e d  here:  ( a )  those who a re  a c t u a l l y  

d i s l o c a t e d  f rom t h e i r  land,  and ( b )  those who a r e  n o t  d i s l o c a t e d  f rom 

t h e i r  l a n d  b u t  who a r e  ad jacen t ,  say, t o  a  s to rage  s i t e .  I n  t h e  case o f  



t h e  f i r s t  group, t h e  normal procedures o f  eminent domain c o u l d  be r e l i e d  

upon, u s i n g  t h e  compensation p r i n c i p l e s  b u i l t  i n t o  such requ i rements .  

The case o f  those  persons l o c a t e d  a d j a c e n t  t o  s i t e s  i n v o l v e s  

complex i s s u e s  concern ing  whether  a  " t a k i n g "  has occur red .  T h i s  i s  an 

area o f  t h e  law  i n  which a  number o f  peop le  have urged s u b s t a n t i a l  

changes i n  t h e  c i r cumstances  under  which one c o u l d  o b t a i n  compensation 

f o r  i o s s  o f  v a l u e  where l a n d  i s  n o t  taken  i n  f e e  s imp le .  (11 )  These 

changes a r e  j u s t  beg inn ing ;  f o r  i n s t a n c e ,  methods a r e  now a v a i l a b l e  f o r  

e v a l u a t i n g  economic damage due t o  a i r c r a f t  n o i s e .  

A long w i t h  t h e  c o n s i d e r a t i o n  o f  whether  a  t a k i n g  has o c c u r r e d  i s  

t h e  f a c t  t h a t  peop le  l i v i n g ,  say, near  a  waste r e p o s i t o r y  be i n v o l u n -  

t a r i l y  p laced  a t  r i s k  f o r  b e n e f i t s  t h a t  o t h e r s  r e c e i v e .  I t  has been 

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

e t h i c a l  c o n s i d e r a t i o n s  f o r  t h o s e  who exper ience  r i s k s  o r  c o s t s  f o r  t h e  

l a r g e r  good. Severa l  p o s s i b l e  c o n s i d e r a t i o n s  need f u r t h e r  s t u d y :  

( a )  whether t h e  persons a t  r i s k  must g i v e  i n f o r m e d  consent  (changing 

t h e  r i s k  f r o m  i n v o l u n t a r y  t o  v o l u n t a r y )  and, i f  so, what fo rm t h e  

consent  shou ld  take ;  ( b )  whether compensat ion shou ld  be p r o v i d e d  i n  

t h i s  case f o r  those  who t a k e  r i s k s  f o r  o t h e r s ,  and, i f  so, what form 

t h e  compensation shou ld  take ;  and ( c )  whether adequate means e x i s t  

f o r  those  p laced  a t  r i s k  t o  e f f e c t i v e l y  p a r t i c i p a t e  i n  t h e  d e c i s i o n -  

making process,  and, i f  n o t ,  what measures a r e  r e q u i r e d .  

C i v i l  R i g h t s  I s s u e s  

W i l l  r a d i o a c t i v e  waste management endanger c i v i l  r i g h t s  and c i v i l  

l i b e r t i e s ?  T h i s  concern was d i scussed  i n  Chapter I 1  under I s s u e  6. I n  

t h i s  d i s c u s s i o n  i t  was p o i n t e d  o u t  t h a t  t h e r e  a r e  a  number of  ways t o  

p r e v e n t  t h e  d i v e r s i o n  of  p lu ton ium,  say, f o r  t e r r o r i s t  purposes.  These 

can i n c l u d e  t h e  use o f  s e c u r i t y  c lea rances  f o r  i n d u s t r i a l  workers ;  t i g h t  

s e c u r i t y  d u r i n g  s to rage ,  t r a n s p o r t ,  and d i s p o s a l ;  and t e c h n o l o g i c a l  

processes such as t h e  once- through f u e l  c y c l e  o r  t h e  uran ium-on ly  

r e c y c l  e. 

I t i s  p o s s i b l e ,  however, t h a t  sa feguard  fo rces  i n  t h e  f u t u r e  may 

depend upon t h e  abr idgment  o f  c i v i l  r i g h t s  t o  p r o t e c t  t h e  p o p u l a t i o n  

a g a i n s t  t e r r o r i s m .  I n  p r i n c i p l e ,  such abr idgement  can be p reven ted  o r  

ended by  t h e  c o n s t i t u t i o n a l  b a r r i e r s  t h a t  e x i s t  t o  p r e v e n t  such abuses. 



T h a t  t h e r e  may be c e r t a i n  abuses i n  c o n n e c t i o n  w i t h  a  techno logy  does 

n o t  p rove  t h a t  t h e r e  i s  a n y t h i n g  i r r~moral  about  t h e  techno logy  i t s e l f .  

To show t h a t  r a d i o a c t i v e  waste  management was m o r a l l y  p r o b l e m a t i c  f r o m  

t h i s  p o i n t  o f  v iew,  one would  have t o  show t h a t  i t  i n t r i n s i c a l l y  i n -  

v o l v e d  such abuses, o r  had a  s t r o n g  tendency t o  i nduce  them. 

D i s t r i b u t i o n  o f  Weal th  I n t e r n a t i o n a l l y  

Ano the r  q u e s t i o n  t h a t  i s  f r e q u e n t l y  r a i s e d  about  n u c l e a r  power i s  

whether  i t  w i l l  widen t h e  d i s p a r i t i e s  o f  w e a l t h  between t h e  s o - c a l l e d  

t h i r d  and f o u r t h  w o r l d  n a t i o n s  and t h e  i n d u s t r i a l i z e d  n a t i o n s .  The r o l e  

o f  r a d i o a c t i v e  waste management and r e l a t e d  t e c h n o l o g i e s  i n  t h e  d i s t r i -  

b u t i o n  o f  w e a l t h  i n t e r n a t i o n a l l y  i s  n o t  c l e a r  a t  t h i s  t i m e .  ( l  The 

d i s t r i b u t i v e  q u e s t i o n  i s  a  s o c i a l  and t e c h n i c a l  i s s u e  concern ing  t h e  

most e f f e c t i v e  means o f  a l l e v i a t i n g  p o v e r t y  a b r o a d - - r a d i o a c t i v e  waste 

management i s  b u t  one sma l l  p a r t  o f  t h e  whole  i s s u e .  T h i s  i s s u e  i s  

f u r t h e r  c o m p l i c a t e d  by t h e  f a c t  t h a t  no good t h e o r y  o f  j u s t i c e  between 

n a t i o n s  has been worked o u t .  There i s  an obv ious  need f o r  more work i n  

t h i s  area.  

O the r  I ssues  

Other  i s s u e s  t h a t  have i n t r a g e n e r a t i o n a l  n ioral  c o n s i d e r a t i o n s  were 

d i scussed  i n  Chapter 11. I s s u e  7, r e g a r d i n g  t h e  use o f  c o n s e r v a t i o n  and 

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

power, has an i m p o r t a n t  moral  component. I f ,  f o r  i n s t a n c e ,  we w a i t  

u n t i l  a l l  a l t e r n a t i v e  methods have been t r i e d ,  and i f  these  methods 

f a i l ,  we m i g h t  f i n d  o u r s e l v e s  f a r  beh ind  i n  n u c l e a r  power development.  

T h i s  s i t u a t i o n  c o u l d  have a  s i g n i f i c a n t  e f f e c t  on t h e  U.S.  economy, as 

w e l l  as on f u t u r e  g e n e r a t i o n s .  These mora l  c o n s i d e r a t i o n s ,  wh ich  

concern an o p t i m a l  i n v e s t m e n t  s t r a t e g y ,  must be addressed when a t t e m p t s  

a r e  made t o  r e s o l v e  t h i s  i s s u e .  

These c o n s i d e r a t i o n s  a l s o  a p p l y  t o  a c t i n g  i n  t h e  f a c e  o f  uncer -  

t a i n t y .  Fo r  example, i f  we w a i t  u n t i l  a l l  u n c e r t a i n t y  i s  r e s o l v e d - -  

wh ich w i l l  p r o b a b l y  never  happen--then we m i g h t  f i n d  o u r s e l v e s  i n  a  

s i t u a t i o n  where i t  i s  t o o  l a t e  t o  a c t  e f f e c t i v e l y .  On t h e  o t h e r  hand, 

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

t h e n  i t  i s  perhaps b e t t e r  t o  d e f e r  t h e  d e c i s i o n  f o r  a  t i m e .  There a r e  

obv ious  t r a d e - o f f s  h e r e  i n v o l v i n g  moral  c o n s i d e r a t i o n s  t h a t  need t o  be 

addressed i n  t h e  dec is ion -mak ing  process.  
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CHAPTER I V  

INSTITUTIONS I N  LONG-TERM NUCLEAR WASTE MANAGEMENT - 

INTRODUCTION 

Disposal  o f  r a d i o a c t i v e  waste m a t e r i a l s  f rom t h e  commercial nuc l ea r  

power program presen ts  a  problem f o r  p u b l i c  o f f i c i a l s  and c i t i z e n s  who 

must make choices about methods by which these waste p roduc ts  w i l l  be 

i s o l a t e d  f rom t h e  b iosphere  f o r  an i n d e f i n i t e  p e r i o d  o f  t ime.  Because 

o f  t h e  l o n g  h a l f - l i v e s  o f  severa l  elements i n  r a d i o a c t i v e  wastes, many 

o f  these m a t e r i a l s  must be i s o l a t e d  f rom t h e  b iosphere  f o r  per iods  o f  

thousands o f  years .  The waste m a t e r i a l s  must be p laced  i n  some r e p o s i -  

t o r y  o r  s to rage  l o c a t i o n  i n  t h e  n e x t  10 t o  25 years .  Thus t h e  choices 

t h a t  a r e  made about r e p o s i t o r y  l o c a t i o n  and t h e  geo log i c  media i n  which 

these wastes w i l l  be i s o l a t e d  a r e  cho ices t h a t  have p o t e n t i a l  a p p l i c a -  

t i o n s  f o r  t h e  people who w i l l  l i v e  severa l  thousands o f  years  f rom now. 

A  number o f  concerns have been r a i s e d  rega rd i ng  t h e  r o l e  t h a t  human 

i n s t i t u t i o n s  may have t o  p l a y  i n  t h e  long- te rm management o f  nuc l ea r  

wastes. Cont roversy e x i s t s  concerning, f i r s t  o f  a l l ,  t h e  need f o r  any 

human i n s t i t u t i o n s  t o  be i n v o l v e d  i n  long- te rm management; secondly,  

t h e r e  i s  s u b s t a n t i a l  u n c e r t a i n t y  about  whether human i n s t i t u t i o n s  c o u l d  

a c t u a l l y  c a r r y  o u t  any f u n c t i o n s  t h a t  m igh t  be r e q u i r e d  o f  them over  t h e  

l ong  term. 

The major  o b j e c t i v e  o f  t h i s  chap te r  i s  t o  p rov i de  a  framework f o r  

t h i n k i n g  about i n s t i t u t i o n a l  i ssues  t h a t  may be i n v o l v e d  i n  t h e  long-  

term management o f  nuc l ea r  wastes. An a t tempt  has been made t o  i d e n t i f y  

o r g a n i z a t i o n a l  f u n c t i o n s  t h a t  m igh t  be needed t o  i n s u r e  t h e  i n t e g r i t y  o f  

a  waste r e p o s i t o r y  over  severa l  c e n t u r i e s .  

I t  i s  impo r tan t  t o  emphasize t h e  s p e c u l a t i v e  n a t u r e  o f  such d i s -  

cuss ions.  H i s t o r i c a l  examples o f  t h e  behav io r  and d u r a b i l i t y  o f  human 

i n s t i t u t i o n s  a re  t h e  o n l y  da ta  t h a t  can be a p p l i e d  t o  t h e  specu la t i ons  

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

However, i t  i s  c l e a r l y  imposs ib le  t o  p r e d i c t  what t h e  w o r l d  w i l l  be l i k e  

50 years  f rom now, l e t  a lone  i n  severa l  c e n t u r i e s .  Thus, t h e  h i s t o r i c a l  



examples, while they may be intriguing, cannot be accepted as a clear 

guide t o  the future.  

The purpose of th i s  chapter i s  to address the questions raised by a 

number of c r i t i c s  and a number of supporters of nuclear technology con- 

cerning b o t h  the need for  human inst i tut ions in the long-term management 

of nuclear wastes and the likelihood tha t  such inst i tut ions might 

perform as required. This discussion i s  intended t o  vent i la te  some of 

the major issues in order that  some better determinations may be made as 

to whether some of the points raised are  as serious as they seem on the 

surface. 

BACKGROUND 

Public Concerns 

A number of concerns have been raised regarding the inst i tut ional  

aspects of long-term nuclear waste management by c r i t i c s  of nuclear 

power, supporters of the technology, and concerned ci t izens.  The ques- 

tions and concerns are often open-ended, contradictory, or inherently 

unanswerable. Some of the more sa l ien t  of these concerns are:  

1 .  Can we have any assurance that  societal inst i tut ions will l a s t  

long enough to carry out the necessary management ac t iv i t i e s  

to insure the safety and integri ty  of waste rePos i tor ies?( l )  

2. Conversely, - i s  there a need for inst i tut ions t o  carry out sur- 

veillance of repositories or to  conduct environmental monitor- 

ing of repository s i  t e s ? ( 2 )  

3. Can we have any assurance that a t  some remote time in the 

future,  people will n o t  enter repositories,  e i ther  deliberately 

or inadvertently, n o t  fu l ly  understanding the dangers of the 

materials contained therein?(3) 

4. Is there any need (and i s  i t  even desirable) to  preserve 

records on these repositories over tens of centuries?(4) 

5. Will the inst i tut ions se t  up  to  manage the waste repositories 

be durable enough t o  withstand changes in polit ical  regimes or 

other societal changes? ( 5 )  



6. Are durab le  i n s t i t u t i o n s  necessary t o  i n s u r e  p r o t e c t i o n  o f  

f u t u r e  genera t ions  f rom r a d i o l o g i c a l  hazards? ( 6 )  

7. W i l l  t h e  i n s t i t u t i o n s  s e t  up f o r  waste management opera te  as 

they  a r e  supposed t o ?  W i l l  t hey  be competent? How w i l l  such 

i n s t i t u t i o n s  be r e g u l a t e d  o r  c o n t r o l  l e d ? ( 7 )  

8. How w i l l  t h e  f i n a n c i a l  cos t s  o f  t h e  waste management program 

be borne?(8)  

General C h a r a c t e r i s t i c s  o f  
Waste Management 

A number o f  genera l  c h a r a c t e r i s t i c s  r e l e v a n t  t o  nuc lea r  waste 

management shou ld  be kep t  i n  mind when t h i n k i n g  about  i n s t i t u t i o n a l  

i ssues  i n  long- te rm management o f  nuc l ea r  wastes: 

1. Temporal sepa ra t i on  o f  b e n e f i t s  and burdens. The t ime  i n  

which b e n e f i t s  assoc ia ted  w i t h  nuc lea r  power a r e  en joyed i s  

d i f f e r e n t  f rom t h e  t i m e  pe r i ods  when t h e  wastes must be managed. 

I n  t h i s  regard,  t h e  Nuc lear  Regu la to ry  Commission (NRC) Task 

Force on Goals f o r  Nuc lear  Waste Management noted: 

The f i r s t  i s  t h e  p e r i o d  d u r i n g  which s o c i e t y  i s  
a c t i v e l y  i n v o l v e d  i n  t h e  p roduc t i on  o f  nuc l ea r  power. 
The second p e r i o d  extends t o  t h e  t ime  when s o c i e t y  
ceases t o  t a k e  an a c t i v e  i n t e r e s t  i n  t h e  management 
o f  n u c l e a r  wastes. The f i n a l  p e r i o d  begins when, 
due t o  s o c i e t a l  d i s c o n t i n u i t y  o r  s imp le  l a c k  o f  
concern, s o c i e t y  abd ica tes  i t s  r e s p o n s i b i l i t y  f o r  
a c t i v e  management o f  nuc l ea r  wastes. ( 9 )  

Th i s  f i r s t  p e r i o d  has been es t imated  t o  be approx imate ly  100 

years.  ( l o )  L i g h t  wa te r  r e a c t o r  (LWR) wastes, i n c l u d i n g  de- 

commissioning wastes, would extend 5 t o  20 years  a f t e r  t h e  LWR 

nuc lea r  f u e l  c y c l e  has ceased t o  be used. 

2. Geolog ic  d i sposa l .  A t  p resen t  t h e  most f r e q u e n t l y  d iscussed 

waste d i sposa l  a1 t e r n a t i v e  i s  deep geo log i c  d isposa l  . The 

i n s t i t u t i o n a l  a n a l y s i s  i n  t h i s  paper uses geo log i c  d i sposa l  as 

t h e  base case. The i n s t i t u t i o n a l  problems m igh t  be d i f f e r e n t  

w i t h  seabed o r  outer -space d i sposa l .  ( l  l) 

3. Rad ioac t i ve  decay. Wastes b u r i e d  i n  geo log i c  fo rmat ions  w i l l  

undergo n a t u r a l  r a d i o a c t i v e  decay. The h i ghes t  l e v e l s  o f  



radioactivity and thermal release will occur in the f i r s t  

century a f t e r  the waste materials have been placed in the 

repository. ( I 2 )  Between 100 and 700 years a f t e r  the wastes 

have been emplaced, fission products in the waste will decay 

t o  low levels.  3, Roughly 1000 years a f t e r  emplacement, the 

b u l k  of the nuclides will have decayed to low levels.  How- 

ever, long-l ived actinides,  and some other elements ( e .g . ,  

Te-99, 1-1 29) wi 11  continue to be radioactive for  many more 

thousands of years. ( I 4 )  Thus, using human time scale,  these 

few elements are permanently radioactive. Accordingly, three 

general time periods are distinguished: ( a )  the f i r s t  100 

years a f t e r  waste emplacement, ( b )  the period 100-700 years 

a f t e r  emplacement, and ( c )  the perpetual stage from roughly 

700 years a f t e r  emplacement until the time the waste i s  no 

longer toxic. (15) 

4. Waste form. The nature of the wastes l e f t  in repositories 

will be dependent upon whether nuclear fuel i s  reprocessed, or 

whether spent fuel elements are direct ly  interred with no 

reprocessing. 

5. Geologic integri ty .  The primary means for  assuring that  

radioactive materials are permanently isolated from the biosphere 

will be the selection and use of a repository located in an 

optimal geologic s i t e .  Human inst i tut ions are n o t  expected to 

provide anything b u t  a  marginal increment in safety.  

6 .  Events that  could conipromise a repository. Assuming that  deep 

geologic disposal i s  the method used t o  isolate  wastes from 

the biosphere, i t  i s  appropriate t o  consider how such a reposi- 

tory might be breached. The NRC identified four major classes 

of events that  might lead to a major release of radioactivity:  (16) 

( a )  natural rapid events, such as meteors, storms, and earth- 

quakes; ( b )  natural geologic events, such as erosion, faul t ing,  

and subsidence; ( c )  reposi tory-caused geologic events, such as 

subsidence and thermal e f fec ts ;  and ( d )  human actions, such as 

war and sabotage. 

Human inst i tut ions might enhance safety by accurately predicting 

the occurrence of the natural events l i s t ed  above, and in responding t o  



them t o  reduce consequences. C o n t r o l  over  these  massive events  i s  n o t  

l i k e l y .  

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

p r e d i c t ;  t hus ,  c o n s i d e r a b l e  u n c e r t a i n t y  i s  a s s o c i a t e d  w i t h  t h e  p r o b a b i l i t y  

and consequence o f  human a c t i o n s  t h a t  may d i r e c t l y  o r  i n d i r e c t l y  l e a d  t o  

r a d i o a c t i v e  r e l e a s e .  

Human a c t i o n s  t h a t  m i g h t  produce a  r e l e a s e  have been grouped i n t o  

t h r e e  c a t e g o r i e s :  ( 1 7 y 1 8 )  ( a )  m a j o r  c a t a s t r o p h i c  events ,  such as n u c l e a r  

war, p lague, o r  famine; ( b )  d i r e c t  a c t i o n  a g a i n s t  t h e  r e p o s i t o r y ,  such 

as sabotage, d r i l l i n g  and e x p l o r a t i o n ,  and excava t ion ;  and ( c )  l apses  i n  

m o n i t o r i n g ,  such as b e i n g  unaware o f  a  l o w - l e v e l  breach. 

Thus i t  appears t h a t  human i n s t i t u t i o n s  can t h e o r e t i c a l l y  f u n c t i o n  

t o  p r e d i c t  and r e a c t  t o  n a t u r a l  events ,  and can f u n c t i o n  t o  p r e v e n t  

human a c t i o n s  t h a t  c o u l d  l e a d  t o  a  r e l e a s e .  

A  FRAMEWORK FOR EXAMINING THE PROBLEM OF 
INSTITUTIONS I N  LONG-TERM MANAGEMENT 

To examine t h e  i n s t i t u t i o n a l  requ i rements  i n  l ong- te rm n u c l e a r  

waste management, t h r e e  s e t s  o f  f a c t o r s  appear p e r t i n e n t  f o r  t h i s  

d i s c u s s i o n :  ( a )  t h e  f u n c t i o n s  t h a t  can o r  shou ld  be performed by t h e  

i n s t i t u t i o n s ,  ( b )  t h e  p e r c e i v e d  need f o r  these  f u n c t i o n s ,  and ( c )  t h e  

l i k e l i h o o d  t h a t  t h e  f u n c t i o n s  w i l l  be performed a t  any g i v e n  p o i n t  i n  

t ime .  

Func t ions  t h a t  M i g h t  Be Performed 

Three genera l  c a t e g o r i e s  o f  f u n c t i o n s  m i g h t  enhance t h e  s a f e t y  o f  a  

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

1.  C o n t r o l  and management-- including m o n i t o r i n g  o f  s e c u r i t y  and 

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

maintenance, and maintenance o f  a  s t a f f  o f  people  q u a l i f i e d  t o  

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

2. M o n i t o r i n g - - i n c l u d i n g  o b s e r v a t i o n  o f  se ismic ,  thermal ,  and 

r a d i o l o g i c a l  c o n d i t i o n s  t o  d e t e c t  any r e l e a s e s  o r  s i g n i f i c a n t  

changes i n  s i t e  i n t e g r i t y .  



3. I n f o r m a t i o n  t r a n s f e r - - i n c l u d i n g  maintenance o f  records  and 

da ta  about  t h e  r e p o s i t o r y  and i t s  con ten ts .  Such i n f o r m a t i o n  

would be needed t o  e f f e c t  r e p a i r  o f  a  s i t e ,  t o  warn f u t u r e  

genera t ions  about t h e  dangers o f  t h e  wastes, and t o  p reven t  an 

i n t r u s i o n  i n t o  t h e  r e p o s i t o r y  a t  some t ime  i n  t h e  d i s t a n t  

f u t u r e .  

Ca r r y i ng  o u t  f u n c t i o n s  1  and 2 m igh t  he lp  t o  i n s u r e  t h a t  poten-  

t i a l l y  dangerous n a t u r a l  geo log i c  events  cou ld  be p red i c t ed .  Some human 

a c t i o n s  d i r e c t e d  a t  t h e  r e p o s i t o r y  m igh t  a l s o  be prevented.  Ca r r y i ng  

o u t  f u n c t i o n  3  would h e l p  i n  t a i l o r i n g  responses t o  any compromises o f  

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

Time P e r i o d  

The management o f  nuc l ea r  waste can be d i v i d e d  i n t o  t h r e e  ma jo r  

t i m e  pe r i ods  based on thermal and r a d i o a c t i v e  decay o f  m a t e r i a l s  i n  t h e  

waste. (") Based on cons ide ra t i ons  g i ven  i n  t h e  background sec t i on ,  t h e  

d i scuss ion  w i l l  f ocus  on t h r e e  phases: 

Phase 1 :  The f i r s t  100 yea rs  a f t e r  removal o f  spent  f u e l  f rom t h e  

r e a c t o r  (0-1 00 y e a r s ) .  

Phase 2: 100-700 years  a f t e r  removal f rom t h e  r e a c t o r .  

Phase 3: 700 years  and beyond. 

The b u l k  o f  r a d i o a c t i v e  decay and thermal r e l ease  occurs  d u r i n g  t h e  

f i r s t  100 yea rs  a f t e r  f u e l  i s  removed f rom t h e  r e a c t o r  (Phase 1  ) .  

Dur ing  Phase 2, f i s s i o n  p roduc ts  con t i nue  t o  decay t o  i n e r t  l e v e l s .  A t  

t h e  s t a r t  o f  Phase 3, o n l y  t h e  l o n g - l i v e d  elements, which c o n s t i t u t e  a  

smal l  p o r t i o n  o f  t h e  o r i g i n a l  waste, remain s u b s t a n t i a l l y  r a d i o t o x i c .  

For a l l  p r a c t i c a l  purposes, however, t h e  waste m a t e r i a l s  s t i l l  c o n t a i n  

s i g n i f i c a n t  l e v e l s  o f  r a d i o t o x i c  elements and, f o r  t h e  sake o f  t h i s  

d iscuss ion ,  should  be cons idered p o t e n t i a l l y  hazardous t o  humans. 

Perce ived Need f o r  Funct ions 

As no ted  above, t h e r e  i s  some disagreement about t h e  need f o r  long-  

term i n s t i t u t i o n a l  invo lvement  i n  waste management. The bas i c  concept 

o f  geo log i c  d i sposa l  i s  t o  reduce, and i d e a l l y ,  e l i m i n a t e ,  t h e  need f o r  

human i n s t i t u t i o n a l  f u n c t i o n s  i n  t h e  l o n g  term. Nonetheless, one has t o  

e x e r c i  5e some judg~r ient about such needs. 



L i  k e l  i hood o f  Performance 

Wh i le  one may p e r c e i v e  a  need f o r  an i n s t i t u t i o n a l  f u n c t i o n  (such 

as env i ronmenta l  m o n i t o r i n g ) ,  one m i g h t  a l s o  p e r c e i v e  t h a t  t h e  1  i k e l  i- 

hood of t h e  f u n c t i o n  be ing  per formed i s  v e r y  low o r ,  converse ly ,  v e r y  

h i g h .  

I t i s  i m p o r t a n t  t o  keep i n  mind t h a t  these  judgments of need and 

l i k e l i h o o d  a r e  n e c e s s a r i l y  t ime-bound and t h a t  these  p e r c e p t i o n s  of t h e  

needs and l i k e l i h o o d s  w i l l  v a r y  among concerned i n d i v i d u a l s  b o t h  i n  t h i s  

g e n e r a t i o n  and between genera t ions .  D r a m a t i c a l l y  d i f f e r e n t  p e r c e p t i o n s  

o f  t h e  problem i n  t h e  f u t u r e  would p r o b a b l y  l e a d  t o  d e l i b e r a t e  changes 

i n  f u n c t i o n s  f o r  l o n g - t e r m  management. 

The fou r  v a r i a b l e s  o f  t h i s  a n a l y t i c a l  framework a r e  summarized i n  

Table  1.  There a r e  no e n t r i e s  i n  t h e  c e l l  s  because o f  l a c k  of agreement 

on t h e  two v a r i a b l e s  o f  need and l i k e l i h o o d .  The reader  i s  encouraged 

t o  f i l l  i n  t h e  l e v e l  o f  need o r  t h e  v a l u e  o f  l i k e l i h o o d  a s s o c i a t e d  w i t h  

each f u n c t i o n  and t i m e  p e r i o d .  Q u e s t i o n s  t o  be cons idered,  f o r  example, 

m i g h t  i n c l u d e :  Does t h e  need f o r  a c t i v e  c o n t r o l  and management d e c l i n e  

o v e r  a  t i m e  p e r i o d ,  as some would  suggest?  What i s  t h e  l i k e l i h o o d  t h a t  

i n f o r m a t i o n  about  t h e  s i t e  ( i f  needed) would be a v a i l a b l e  i n  Phase 3? 

TABLE 1.  A n a l y t i c  Framework f o r  Long-Term 
I n s t i t u t i o n a l  Invo lvement  i n  Waste Management 

Time P e r i o d  

Func t ions  Phase 1 Phase 2 Phase 3 
(C losure  t o  (100 t o  (700 Years 
100 Years) 700 Years) and Beyond) 

Need f o r :  

Control/management 

M o n i t o r i n g  

I n f o r m a t i o n  t r a n s f e r  

L i k e l i h o o d  o f  performance: 

Control/management 

M o n i t o r i n g  

I n f o r m a t i o n  t r a n s f e r  



CONSIDERATIONS I N  THE THREE TIME PERIODS 

The c e n t r a l  concern o f  t h e  p resen t  d i scuss ion  i s  n o t  t h e  g e o l o g i c a l l y  

engineered system, b u t  r a t h e r  t h e  s o c i a l  o r g a n i z a t i o n  t h a t  oversees t h i s  .1 

system. Wi th  r espec t  t o  t h e  requi rements  f o r  m a i n t a i n i n g  an o rgan iza -  

t i o n  t h a t  can mon i t o r  and m a i n t a i n  a  r e p o s i t o r y  f o r  a  m i l l enn ium,  

severa l  f a c t o r s  seem t o  be most c r i t i c a l  i n  assu r i ng  t h a t  needed func-  

t i o n s  can be c a r r i e d  o u t .  

F i r s t  o f  a l l ,  i t  i s  necessary t o  cons ider  t h e  i n c e n t i v e s  t h a t  must 

e x i s t  f o r  t h e  U.S. government t o  ma in ta i n ,  f o r  a t  l e a s t  a  cen tu ry ,  t h e  

f u n c t i o n  o f  a  waste management bureau o r  agency. The i n c e n t i v e s  t h a t  

m igh t  e x i s t  w i t h i n  t h e  o r g a n i z a t i o n  t o  produce h i g h - q u a l i t y  work and t o  

c a r r y  o u t  m o n i t o r i n g  tasks  shou ld  a l s o  be cons idered.  

A second f a c t o r ,  o f t e n  r a i s e d  as an i ssue ,  cen te r s  on o b t a i n i n g  

f i n a n c i n g  f o r  t h e  waste management program. Th i s  i s s u e  i s  one o f  

severa l  r a i s e d  i n  d iscuss ions  about t r a n s f e r r i n g  some burdens o f  t h e  

waste management program t o  f u t u r e  genera t ions .  

A t h i r d  i s sue  concerns t h e  d u r a b i l i t y  o f  i n s t i t u t i o n s  o r  o rgan iza -  

t i o n s  e s t a b l i s h e d  t o  manage waste d isposa l  s i t e s .  C l e a r l y ,  no human 

o r g a n i z a t i o n s  have ever  e x i s t e d  f o r  t h e  l e n g t h  o f  t ime  necessary f o r  a l l  

r a d i o a c t i v e  wastes t o  decay t o  i n e r t  l e v e l s .  There a r e  severa l  o rgan iza -  

t i o n s ,  however, t h a t  have e x i s t e d  f o r  s u f f i c i e n t l y  l ong  t ime  pe r i ods  t o  

observe t h e  decay o f  most o f  t h e  r a d i o n u c l i d e s  f rom t h e  LWR c y c l e .  

Again, t h e  d u r a b i l i t y  o f  f u n c t i o n s  o f  an i n s t i t u t i o n  i s  t h e  key concern. 

Phase 1  ( 0  t o  100 Years) 

Phase 1  w i l l  c l e a r l y  be assoc ia ted  w i t h  t h e  h i g h e s t  l e v e l  o f  i n s t i -  

t u t i o n a l  a c t i v i t y ,  s i n c e  most o r  a l l  o f  t h e  human a c t i v i t y  assoc ia ted  

w i t h  waste d i sposa l  w i l l  t a k e  p l ace  i n  t h i s  pe r i od .  The ope ra t i ons  a r e  

h i g h l y  complex r e l a t i v e  t o  those o f  t h e  o t h e r  t ime  pe r i ods  because 

r e p o s i t o r i e s  w i l l  be b u i l t  and f i l l e d  i n  t h i s  phase. Poss ib l e  opera- 

t i o n s  m igh t  be: 

1. Deep-geologic r e p o s i t o r y :  

Ma in ta i n  f r equen t  checks on m o n i t o r i n g  ins t ruments  f o r  

se ismic  a c t i v i t y ,  thermal a c t i v i t y ,  e t c . ,  a t  o r  near  t h e  

s i t e .  



Conduct p e r i o d i c  assessments o f  groundwater i n  t h e  

v i c i n i t y  o f  t h e  r e p o s i t o r y .  

Prevent  unau thor i zed  d r i l l i n g  i n  t h e  e x c l u s i o n  area. 

2. Deep-geologic r e p o s i t o r y  ( r e t r i e v a b l e  s to rage  o p t i o n ) .  I n  

a d d i t i o n  t o  t h e  above f u n c t i o n s ,  t h e r e  may be a  need t o :  

M a i n t a i n  ope ra t i ng  equipment f o r  t h e  r e p o s i t o r y .  

M a i n t a i n  s e c u r i t y  a g a i n s t  unau thor i zed  e n t r y .  

3. R e t r i e v a b l e  su r f ace  s torage:  

Make f r equen t  checks o f  mon i t o r i ng .  

I n s p e c t  and m a i n t a i n  o p e r a t i n g  gear.  

M a i n t a i n  s e c u r i t y  a g a i n s t  unau thor i zed  e n t r y .  

As no ted  e a r l i e r ,  Phase 1 i s  t h e  p e r i o d  when t h e  g r e a t e s t  amount o f  

r a d i o a c t i v i t y  w i l l  be p resen t ,  and where any ma jo r  des ign  o r  eng ineer ing  

f a u l t s  i n  t h e  r e p o s i t o r y  a r e  l i k e l y  t o  appear. A l though i t  cannot be 

presumed t h a t  a l l  des ign  problems a r e  l i k e l y  t o  emerge e a r l y  i n  t h e  

d i sposa l  management cyc l e ,  t h e r e  i s  evidence f rom a lmost  every  o t h e r  

area o f  eng ineer ing  work t h a t  most o f  t h e  "bugs" i n  any system tend  t o  

appear e a r l y  i n  t h e  u t i l i z a t i o n  pe r i od .  

It should  be no ted  t h a t  t h e  need f o r  f u n c t i o n s  l i s t e d  above has n o t  

been c l e a r l y  determined. Undoubtedly, judgments made d u r i n g  t h e  opera- 

t i o n a l  l i f e  o f  t h e  r e p o s i t o r y  w i l l  de termine t h e  need f o r  m o n i t o r i n g  o r  

maintenance f u n c t i o n s .  A t  t h i s  t ime,  t h e r e  i s  no way t o  guarantee t h a t  

c e r t a i n  f u n c t i o n s  w i l l  be seen as necessary.  Indeed, i t  i s  n o t  c l e a r  

t h a t  t h e  p resen t  gene ra t i on  shou ld  i n  any way a t t emp t  t o  d i c t a t e  f u t u r e  

i n s t i t u t i o n a l  behav io r .  

D u r a b i l i t v  Cons idera t ions  i n  Phase 1  

There a r e  numerous examples o f  p u b l i c  and p r i v a t e  i n s t i t u t i o n s  i n  

t h e  Un i t ed  S ta tes  t h a t  have f u n c t i o n e d  e f f e c t i v e l y  f o r  pe r i ods  o f  100 

years  o r  more. There i s  a  pronounced tendency f o r  complex governmental 

i n s t i t u t i o n s  t o  grow o r  a t  l e a s t  t o  s t a b i l i z e  once they  a r e  es tab l i shed ,  

r a t h e r  than  t o  w i t h e r .  As w i l l  be d iscussed below, t h e  tendency toward 

bu reauc ra t i c  s t a b i l i t y  has occur red  w i t h i n  a  c o n t e x t  o f  reasonably  

s t a b l e  p o l i t i c a l  c o n d i t i o n s .  Where ma jo r  p o l i t i c a l  upheavals (e.g., 

wars o r  r e v o l u t i o n s )  have occurred,  t h e  bureaucrac ies t h a t  were a p a r t  



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

f u n c t i o n s ,  never the less ,  d i d .  

A b r i e f  l i s t  o f  some p u b l i c  and p r i v a t e  o r g a n i z a t i o n s  t h a t  have 

en joyed an a c t i v e  o p e r a t i n g  l i f e  o f  100-150 years  f o l l o w s :  

The U.S. Na t i ona l  Bank System (1815) 

The U n i v e r s i t y  o f  Mich igan (1817) 

e U.S. Navy (1789) 

Standard O i l  Corpora t ion  (1870) 

e The Amana ( Iowa)  Manufac tu r ing  Company (1840) 

The s t a t e  governments o f  a l l  s t a t e s  i n  t h e  Union b e f o r e  1875. 

Such examples i l l u s t r a t e  t h a t ,  i n  p r i n c i p l e ,  complex f u n c t i o n a l  o rgan i -  

z a t i o n s  can e x i s t  f o r  a  cen tu ry .  I t  shou ld  be reemphasized t h a t  t h e  

s u r v i v a l  o f  any g i v e n  o r g a n i z a t i o n  o r  se l ec ted  group o f  o r g a n i z a t i o n s  

f o r  100-150 yea rs  does n o t  p rov i de  a  bas i s  f o r  presuming t h a t  an o rgan i -  

z a t i o n  e s t a b l i s h e d  today w i l l  s u r v i v e  f o r  a  s i m i l a r  pe r i od .  

A  c r i t i c a l  f a c t o r  i n  t h e  r e s i l i e n c e  o f  some o f  these l o n g - l i v e d  

o r g a n i z a t i o n s  has been t h e  f a v o r a b l e  and s t a b l e  p o l i t i c a l  system o f  t h e  

Un i t ed  S ta tes  d u r i n g  t h e  o r g a n i z a t i o n s '  l i v e s .  Thus, when cons ide r i ng  

t h e  p o t e n t i a l  l o n g e v i t y  o f  a  governmental i n s t i t u t i o n ,  i t  i s  necessary 

t o  cons ider  t h e  p o s s i b l e  impact  on such an o r g a n i z a t i o n  o f  ma jo r  changes 

i n  t h e  p o l i t i c a l  system. 

Two c o n d i t i o n s  cou ld  s i g n i f i c a n t l y  a f f e c t  t h e  l o n g e v i t y  o f  any 

g i ven  governmental o r g a n i z a t i o n .  The f i r s t  i s  a  ma jo r  p o l i t i c a l  up- 

heaval such as a  r e v o l u t i o n .  The second i s  a  l e s s  extreme form o f  ma jo r  

p o l i t i c a l  change, such as a  massive r e d i r e c t i o n  o f  governmental energy 

p o l i c i e s  o r  a  fundamental change i n  t h e  scope o f  governmental a c t i v i t i e s .  

When t h e  e f f e c t  t h a t  e i t h e r  o f  these p o l i t i c a l  changes m igh t  have 

on a  waste management o r g a n i z a t i o n  i s  considered, i t  seems p robab le  t h a t  

i n  any s i t u a t i o n  where t h e  t r a n s f e r  o f  power occurs  i n  an o r d e r l y  nian- 

ner ,  o r  t h e  e v o l u t i o n  o f  p o l i c y  occurs  i n  a  s e r i e s  o f  sma l l ,  incrementa l  

s teps,  t h e  o p e r a t i o n  o f  a  waste management o r g a n i z a t i o n  would n o t  be 

d i s rup ted .  Changes i n  management p r a c t i c e s  would p robab ly  be t h e  r e s u l t  

o f  reasoned judgment r a t h e r  than  p u r e l y  p o l i t i c a l  cons ide ra t i ons .  

Management o f  nuc l ea r  waste i s  a  p r a c t i c a l  problem f o r  democrat ic ,  

s o c i a l i s t ,  o r  pu re  a u t h o r i t a r i a n  regimes. 



A  s i t u a t i o n  i n  wh ich t h e  waste management system m i g h t  be i m p a i r e d  

would be one i n  wh ich  t h e  U.S. government g r a d u a l l y  d e t e r i o r a t e d  o r  

c o l l a p s e d ,  and a l l  r o u t i n e  f u n c t i o n s  ceased. It i s  d o u b t f u l  i f  such an 

extreme s i t u a t i o n  would  o c c u r  o u t s i d e  t h e  c o n t e x t  o f  a  n u c l e a r  war, 

massive plague, o r  famine.  As n o t e d  e a r l i e r ,  i f  a  n u c l e a r  war occur red ,  

t h e  danger posed by b u r i e d  o r  entombed r a d i o a c t i v e  waste would seem 

sma l l  compared t o  f a l l o u t  f r o m  weapons. Plagues o r  famine m i g h t  l e a d  t o  

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

i f  t h e  waste management s t a f f  were decimated.  

I n c e n t i v e s  C o n s i d e r a t i o n s  f o r  Phase 1  

E x t e r n a l  i n c e n t i v e s  f o r  p r e s e r v i n g  a  waste management agency w i t h i n  

t h e  f e d e r a l  e s t a b l i s h m e n t  c o u l d  be expected f o r  a  number o f  reasons.  No 

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

p e r p e t u a t i o n  o f  a  waste  management agency. B u t  aga in ,  t h e  ev idence  and 

argument t e n d  t o  s u p p o r t  t h e  n o t i o n  t h a t ,  i f  t h e  U.S. government s u r -  

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

management i n s t i t u t i o n  w i l l  be m a i n t a i n e d .  

S ince  t h e  f e d e r a l  government must respond t o  t h e  concerns o f  a  

m a j o r i t y  o f  i t s  c i t i z e n s ,  t h e r e  i s  reason t o  expec t  t h a t  a  f e d e r a l  

commitment on waste management m i g h t  endure f o r  a  c e n t u r y .  A t  p r e s e n t ,  

a  s i z a b l e  segment o f  t h e  genera l  p u b l i c  i s  concerned about  t h e  s a f e t y  of  

n u c l e a r  power. Even t h e  s taunch s u p p o r t e r s  o f  n u c l e a r  power base t h e i r  

s u p p o r t  on a  con t ingency  o f  p r o v i d i n g  p r o p e r  s a f e t y  and waste d i s p o s a l  

a c t i o n s .  There i s  l i t t l e  reason t o  b e l i e v e  t h a t  any s u b s t a n t i a l  segment 

o f  t h e  U.S. p o p u l a t i o n  today  would  t o l e r a t e  who lesa le  abandonment o f  t h e  

p r i n c i p a l  o r g a n i z a t i o n  t h a t  would  p r o v i d e  s a f e t y  f r o m  wastes s t o r e d  i n  

r e p o s i t o r i e s .  I n  t h i s  regard ,  i t  shou ld  be n o t e d  t h a t  t h e  most a v i d  

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

i s s u e  o f  "how s a f e  i s  s a f e  enough" ( i  .e. ,  what l e v e l  o f  s e c u r i t y  and 

s u r v e i  11 ance i s  needed). B u t  b o t h  opponents and s u p p o r t e r s  would agree 

t h a t  an "adequate" l e v e l  o f  s a f e t y  i s  r e q u i r e d .  

I n  a  r e l a t e d  v e i n ,  i t  seems l i k e l y  t h a t  p r e s e r v a t i o n  and p r o t e c t i o n  

o f  t h e  ecosystem w i l l  c o n t i n u e  t o  be a  m a j o r  f u n c t i o n  o f  government f o r  

t h e  f o r e s e e a b l e  f u t u r e .  The p r e s e n t  r o l e  o f  t h e  Env i ronmenta l  P ro tec -  

t i o n  Agency (EPA) i s  an example. As g r e a t e r  p ressures  a r e  p l a c e d  on 



ecosystems f rom popu la t i on  growth, i t  i s  l i k e l y  t h a t  t h e  f e d e r a l  govern- 

ment w i l l  con t i nue  t o  p l a y  a  major  r o l e  i n  p r o t e c t i n g  t h e  n a t u r a l  l i f e -  

suppor t  system. As a  subset o f  t h i s ,  i t  can be a n t i c i p a t e d  t h a t  a  

c r i t i c a l  t ask  w i l l  be t o  p reven t  harmful  r ad ionuc l i des  f rom contamin- 

a t i n g  t h e  b iosphere.  Thus, t h e  necessary mon i t o r i ng  f u n c t i o n  may be 

performed by an i n s t i t u t i o n  (such as EPA) w i t h  a  l a r g e r  m iss ion  t h a t  

s o c i e t y  judges t o  be e s s e n t i a l .  

There has been much d i scuss ion  about r e p o s i t o r y  s a f e t y  and s e c u r i t y  

problems t h a t  n i igh t  a r i s e  because o f  p o s s i b l e  d i f f i c u l t i e s  w i t h  pro-  

v i d i n g  adequate i n c e n t i v e s  t o  t h e  work f o r c e  i n  t h e  r e p o s i t o r y ' s  day-to- 

day ope ra t i on  t o  i n s u r e  adequate q u a l i t y  c o n t r o l .  Weinberg and o the rs  

have r a i s e d  t h e  p o s s i b i l i t y  o f  develop ing a  nuc lear  "p r i es thood "  t h a t ,  

because o f  i t s  devo t i on  t o  i t s  task ,  and because o f  a  screening process 

designed t o  r e c r u i t  o n l y  e x c e p t i o n a l l y  competent i n d i v i d u a l s ,  would 

p rov ide  an added increment o f  s a f e t y  i n  waste management. ( 20 )  The 

argument f o r  such an e l i t e  and ded ica ted  group i s  t h a t  a l though t h e  

tasks  i n v o l v e d  m igh t  r e q u i r e  unusual v i g i l a n c e ,  they would be o f  such a  

bo r i ng  and r o u t i n e  na tu re  t h a t  work o f  h i g h  q u a l i t y  cou ld  be assured 

o n l y  w i t h  unusua l l y  ded ica ted  personnel .  (21 

A h i g h l y  s k i l l e d  s e t  o f  workers c a r r y i n g  o u t  t h e i r  d u t i e s  w i t h  

g r e a t  p r e c i s i o n  i n  Phase I migh t  w e l l  c o n t r i b u t e  t o  t he  pe rpe tua l  secu- 

r i t y  o f  t h e  r e p o s i t o r y .  I t  remains t o  be seen what increment o f  s a f e t y  

and s e c u r i t y  such a h i g h l y  s k i l l e d  work f o r c e  m igh t  a c t u a l l y  p rov ide .  

I t  may be t h a t  t h e  r o u t i n e  ope ra t i ons  i n  a  r e p o s i t o r y  would be s imp le  

enough t o  t r u s t  t o  a  f a r  l e s s  e l i t e  work f o r c e .  

F inanc ing  Considerat ions f o r  Phase I 

Yet another  problem i s  t h e  mechanism t o  be used i n  f i n a n c i n g  t h e  

waste d isposa l  program, i n c l u d i n g  long- te rm mon i to r ing ,  s u r v e i l  1  ance, 

and maintenance. Cur ren t  r e g u l a t i o n s  r e q u i r e  t h a t  ". . . i n d u s t r y  w i l l  

pay t h e  f ede ra l  government a  charge which t oge the r  w i t h  i n t e r e s t  on 

unexpended balances w i l l  be designed t o  de f ray  a l l  cos t s  o f  d isposa l  and 

perpe tua l  s u r v e i l l a n c e .  . . . I' (8)  

A  1975 Environmental P r o t e c t i o n  Agency s tudy by Rowe and Holcomb (22)  

es t imated  t h a t  0.05 m i l l / k w h  would be an app rop r i a te  charge t o  l e v y  on 

nuc lear-generated e l e c t r i c  power t o  cover  t h e  cos t s  o f  waste d isposa l  



and s u r v e i l l a n c e  requi rements  up t o  t h e  yea r  2000. Beyond t h a t  t ime,  i t  

i s  v i r t u a l l y  imposs ib le  t o  develop any meaningfu l  c o s t  es t imates .  The 

ma jo r  p o i n t  i s  t h a t  d u r i n g  t h e  o p e r a t i o n a l  phase o f  t h e  LWR program, 

cos t s  o f  waste management w i l l  be borne by t h e  users  o f  nuc lear-generated 

e l e c t r i c  power. I t  should  be noted, however, t h a t  a t  t h i s  t i m e  some 

p u b l i c  u t i l i t y  commissions a re  r e l u c t a n t  t o  a l l o w  such charges t o  be 

i nc l uded  i n  e l e c t r i c  r a t e s .  (23)  

P r o v i s i o n  o f  f i n a n c i a l  suppor t  f o r  waste management i n s t i t u t i o n s  

a f t e r  LWR ope ra t i ons  have ceased cou ld  be accomplished th rough  d i v e r t i n g  

some money f rom o p e r a t i n g  revenues i n t o  some fo rm o f  perpe tua l  t r u s t  

fund. Th i s  t r u s t  fund  c o u l d  be e s t a b l i s h e d  w i t h  i t s  major  investments  

i n  l a n d  and o t h e r  r e a l  p r o p e r t y  t h a t  a r e  u n l i k e l y  t o  l o s e  va lue  over  

c e n t u r i e s .  The accrued i n t e r e s t  o f  t h e  perpe tua l  ca re  p o r t i o n  of t h i s  

t r u s t  over  70 years  m igh t  pay f o r  s u r v e i l l a n c e  w e l l  beyond 100 o r  200 

years .  

Perpetua l  t r u s t s  a re  n o t  unusual; a  number o f  t r u s t s  have been 

e s t a b l i s h e d  t h a t  have e x i s t e d  f o r  100 years  o r  more. Prov ided t h a t  no 

massive economic c o l l a p s e  occurs ,  t h e r e  i s  reason t o  b e l i e v e  t h a t  i f  a  

t r u s t  i s  s e t  up t o  pay f o r  waste management opera t ions ,  i t  may opera te  

e f f e c t i v e l y  f o r  a  cen tu ry ,  and perhaps l onge r .  

One d i f f i c u l t y  t h a t  m igh t  be encountered i n  presuming t h a t  a  t r u s t  

would opera te  as in tended  i s  t h a t  should  government p o l i c y  change, t h e  

funds m igh t  be tapped f o r  purposes o t h e r  than  waste management. I t i s  

conce ivab le  t h a t ,  i f  a t  a  l a t e r  t ime  t h e  p u b l i c  f e l t  t h a t  t h e  r i s k  f rom 

nuc lea r  waste was i n f i n i t e s i m a l ,  t h e  funds d e r i v e d  f rom t h e  t r u s t  m igh t  

be s h i f t e d  t o  o t h e r  uses. 

Phase 2  (100 t o  700 Years) 

I n  t h i s  phase t h e  f i s s i o n  p roduc ts  con t i nue  t o  decay a t  an expo- 

n e n t i a l  r a t e .  A f t e r  about  700 years ,  t h e  t o t a l  r a d i a t i o n  w i l l  have 

d e c l i n e d  t o  a  ve r y  low l e v e l .  A t  t h a t  p o i n t ,  t h e  r e p o s i t o r y ' s  con ten ts  

would s t i l l  be p o t e n t i a l l y  hazardous b u t  much l e s s  so than d u r i n g  

Phase 1  and t h e  f i r s t  h a l f  o f  Phase 2. 

Dur ing  Phase 2 t h e  government may m a i n t a i n  some o r g a n i z a t i o n  w i t h  

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



t h e  p r e s e r v a t i o n  o f  t e c h n i c a l  i n f o r m a t i o n  about t h e  s i t e  and i t s  con- 

t e n t s .  The necessary tasks  m igh t  i n c l u d e  p e r i o d i c  m o n i t o r i n g  o f  t h e  

s i t e ,  occas iona l  geophys ica l  surveys o f  t h e  s i t e  t o  determine i t s  

i n t e g r i t y ,  and p r e s e r v a t i o n  o f  t e c h n i c a l  records  about  t h e  r e p o s i t o r y .  

Again, d e c i s i o n  makers 200 years  f rom now may f e e l  t h a t  such 

m o n i t o r i n g  a c t i v i t i e s  a re  unnecessary, and abandon s u r v e i l l a n c e  a l -  

t oge the r .  The i n t e g r i t y  o f  t h e  s i t e  would be dependent on geo log i c  

i s o l a t i o n ,  n o t  on hunian maintenance. 

To eva lua te  t h e  p o s s i b i l i t y  o f  accompl ish ing any m o n i t o r i n g  a c t i v i -  

t i e s  ove r  a  p e r i o d  o f  600 years  o r  so, i t  seems a p p r o p r i a t e  t o  aga in  

cons ide r  t h e  l i k e l i h o o d  o f  m a i n t a i n i n g  an o r g a n i z a t i o n  t o  do m o n i t o r i n g  

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

means f o r  f i n a n c i n g  such an o r g a n i z a t i o n  over  such a  t i m e  pe r i od .  

When c a s t  i n  terms o f  human s o c i a l  and p o l i t i c a l  h i s t o r y ,  500 t o  

700 years  i s  an e x t r a o r d i n a r i l y  l ong  t ime.  I t  i s  c l e a r l y  imposs ib le  t o  

p r e d i c t  what c i v i l i z a t i o n  may be l i k e  so f a r  i n  t h e  f u t u r e .  H i s t o r i c a l  

examples, however, can revea l  whether s i m i l a r  f e a t s  were ever  accompl ished 

be fo re .  

D u r a b i l i t v  Cons idera t ions  i n  Phase 2  

Whether a  waste management bureaucracy charged w i t h  s u r v e i l l a n c e  

d u t i e s  i s  deemed necessary d u r i n g  Phase 2 i s  imposs ib le  t o  p r e d i c t .  I t  

i s  a l s o  imposs ib l e  t o  p r e d i c t  whether any bureaucracy would s u r v i v e  f o r  

t h a t  p e r i o d  o f  t ime .  

Some o r g a n i z a t i o n s  have su rv i ved  t o  t h e  p resen t  day f rom o r i g i n s  

d a t i n g  back 200 t o  1000 years .  Again, t h e i r  s u r v i v a l  cannot be used as 

a  bas i s  f o r  presuming t h a t  an o r g a n i z a t i o n  e s t a b l i s h e d  i n  p resen t  t imes 

would be a b l e  t o  s u r v i v e  f o r  an e q u a l l y  l ong  pe r i od .  Rather,  these 

cases i n d i c a t e  t h a t  some o r g a n i z a t i o n s  have been a b l e  t o  p e r s i s t  f o r  

these  t i m e  pe r i ods  d e s p i t e  s o c i a l  and p o l i t i c a l  t u r m o i l .  Examples o f  

such o r g a n i z a t i o n s  a re :  

Harvard U n i v e r s i t y .  

The E n g l i s h  p o l i t y .  

The Roman C a t h o l i c  church. 

These i n s t i t u t i o n s  a r e  cons ide rab l y  more complex than t h e  o rgan i -  

z a t i o n  t h a t  would be r e q u i r e d  t o  mon i t o r  and oversee waste management 



s i t e s .  The waste management o r g a n i z a t i o n  c o u l d  q u i t e  l i t e r a l l y  be 

compared t o  a  s i n g l e  s p e c i a l i z e d  depar tment  i n  any o f  t h e  venerab le  

i n s t i t u t i o n s  no ted  above. Thus, i t  may perhaps be more a p p r o p r i a t e  t o  

examine t h e  l o n g e v i t y  o f  component depar tments  w i t h i n  each o f  t h e  

o r g a n i z a t i o n s  l i s t e d  above. 

W i t h i n  each o f  these  i n s t i t u t i o n s  t h e r e  a r e  s p e c i a l i z e d  depar tments  

whose f u n c t i o n s  have r e t a i n e d  s u b s t a n t i a l  c o n t i n u i t y  across s e v e r a l  

c e n t u r i e s .  I n  England, t h e  t a x  and l a n d  r e c o r d s  can a c c u r a t e l y  t r a c e  

p r o p e r t y  h o l d i n g s  back t o  t h e  Norman conquests.  Var ious  monas t i c  o r d e r s  

i n  t h e  Roman C a t h o l i c  church have c a r e f u l l y  reco rded  and p reserved  t h e  

complex body o f  chu rch  d o c t r i n e ,  p r a c t i c e ,  law, and h i s t o r y  f o r  o v e r  a  

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

of  v a r i o u s  p r a c t i c e s  may e v o l v e  o v e r  t ime ,  t h e  s p e c i a l i z e d  f u n c t i o n s  

( p r a c t i c e s )  and t h e  body o f  c r i t i c a l  i n f o r m a t i o n  needed t o  p e r p e t u a t e  

s p e c i f i c  p r a c t i c e s  have, i n  some cases, been m a i n t a i n e d  th rough  s e v e r a l  

c e n t u r i e s .  

I n c e n t i v e s  C o n s i d e r a t i o n s  f o r  Phase 2  

I f  one assumes t h a t  t h e  e x t e r n a l  i n c e n t i v e s  f o r  m a i n t a i n i n g  s u r -  

v e i l l a n c e  o f  t h e  waste management o r g a n i z a t i o n  would  be t h e  same i n  

Phase 2  as t h e y  were i n  Phase 1, then  t h e  government would presumably 

r e t a i n  b o t h  an i n t e r e s t  and a  commitment t o  p r o t e c t  t h e  h e a l t h  and 

s a f e t y  o f  t h e  genera l  p u b l i c .  E x a c t l y  how t h i s  commitment would  be 

t r a n s l a t e d  i n t o  a c t i o n  i s  i m p o s s i b l e  t o  say. One t h i n g  i s  c e r t a i n :  t h e  

government i n  power a t  t h e  t i m e  w i l l  make i t s  own p o l i c y  d e c i s i o n s  abou t  

what l e v e l s  o f  m o n i t o r i n g  and s e c u r i t y  a r e  t o  be i n  e f f e c t  a t  waste 

d i s p o s a l  s i t e s .  A f u t u r e  government may d e c i d e  t o  reduce o r  abandon 

s u r v e i l l a n c e ;  exhume h i g h - l e v e l  waste (HLW) and send i t  i n t o  space; 

u t i l i z e  t h e  waste as f u e l ,  o r  m a i n t a i n  m o n i t o r i n g  and s e c u r i t y  a t  a  h i g h  

l e v e l .  I f  a  t e c h n o l o g i c a l l y  s o p h i s t i c a t e d  s o c i e t y  e x i s t s  d u r i n g  Phase 2, 

t h e  government w i l l  be a b l e  t o  e x e r c i s e  i t s  own judgment about  t h e  r i s k s  

posed t o  i t s  c i t i z e n s  by t h e  n u c l e a r  waste r e p o s i t o r i e s ,  and t o  t a k e  

a c t i o n  commensurate w i t h  t h e  e v a l u a t i o n  o f  these  r i s k s .  However, a  

t e c h n o l o g i c a l l y  n a i v e  s o c i e t y  (wh ich  c o u l d  e x i s t  i n  t h e  f u t u r e )  would be 

much l e s s  a b l e  t o  e x e r c i s e  these  o p t i o n s .  



Financing Considerations for  Phase 2 

Financial v iab i l i ty  will depend in part on the success of any 

investing done during the active phase of waste generation, and i t  will 

depend in part on  the commitments that  contemporary governments are 

willing to make t o  the waste management e f for t  i f  long-term investments 

do n o t  prove adequate to  support the program. The financial v iab i l i ty  

issues being discussed are  those of an organization that  will begin i t s  

existence some 200 years (roughly the present age of the United States)  

from th i s  writing. The best available precedents on which any such 

projections might be made are provided by European financial ins t i tu-  

t ions.  The limitation of predictions based on historical projections 

must be borne in mind in th i s  discussion. 

Phase 3 (700 Years and Beyond) 

With respect to Phase 3 of waste management--perhaps as remote from 

present-day l i f e  as the Norman conquests of England in 1066, and extend- 

ing f a r  beyond--discussion of human inst i tut ions becomes to ta l ly  specula- 

t ive .  Hunian ins t i tu t ions  or surveillance a t  t h i s  stage can be reduced 

somewhat from the ea r l i e r  "active" periods, as the contents of the 

repository have decayed to the point where they are roughly as radio- 

active as natural uranium ore deposits. About a l l  that  might be required 

would be to:  

Mark the s i t e  and indicate the nature of the contents. 

Conduct periodic monitoring and geophysical analyses to  determine 

integri ty .  

In Phase 3 ,  the waste management problem can be described in some- 

what different  problematical terms. There i s  l i t t l e  likelihood that  

measures taken in the present could ensure the survival of an organiza- 

tion for  such a long time period. Therefore, the concern of people in 

the present i s  t o  consider the need fo r ,  and likelihood of ,  preserving 

data and technical information that  would permit c ivi l izat ions existing 

a millennium from now to cope with potential problems posed by the 

contents of the repository. 

After 700 years, the levels of radioactivity in repositories will 

have declined t o  such a point that  monitoring and surveillance act ivi-  

t i e s  may then be judged t o  no longer be required. A dilemma ar ises  in 



t h i s  case, for  which the solutions are mutually exclusive. One argument 

i s  that  i t  i s  absolutely necessary t o  preserve, in some comprehensible 

form, records and technical information about the s i t e  and i t s  contents. 

This i s  seen as one way t o  enhance the safety of future generations. 

However, the opposite position can be taken: i f  the s i t e  i s  in no way 

ident i f ied,  any human intrusion would be accidental, and perhaps less  

l ikely than i f  the s i t e  i s  identified.  

For the moment, we shall assume that  i t  i s  deemed desirable t o  t ry  

t o  communicate technical information to  future generations. The ques- 

tion then remains--is there any reason to believe that  communication of 

such information could be done? Clearly, i t  i s  impossible to provide 

defini t ive answers to  the f eas ib i l i t y  of transferring information over 

such enormous time spans. B u t  i t  may be useful t o  think about what 

specific information should be communicated, and how such communication 

might be accompl i shed. 

Communications can be hierarchically arranged from the most elementary 

avoidance warnings to  more complex data se ts .  The most primitive would 

consist of sin~pl e s i t e  markers, using universal symbol s ,  designed to 

warn of danger. 

The waste disposal s i t e  would most l ikely be backfilled and sealed 

a t  some time shortly a f t e r  i t  was f u l l .  Each of the access shafts and 

disposal cavities would be f i l l e d  with rock, cement, or spoils from the 

original excavation. Once th i s  was completed, other identifying features 

such as surface buildings would probably be removed as part of a de- 

commissioning program. 

There are two aspects of the information transfer problem worth 

examination: on-site information and of f -s i te  information. A s i t e  

could be marked and clearly identified as a repository, with information 

ranging from the simplest "danger" warning to  a complex description of 

the mine and i t s  contents. Off-site information about the s i t e  could be 

recorded and stored in multiple s i t e s  anywhere in the world. Any plan 

to deliberately lose track of a backfilled mine would probably be 

frustrated by o f f - s i t e  information, while on-site information would not 

necessarily prevent deliberate intrusions. Storing the knowledge about 

a s i t e  in many places may greatly increase the likelihood of survival of 



t h a t  knowledge, b u t  t h e  s o c i e t y  s t i l l  would need t h e  i n s t i t u t i o n  i n  

o r d e r  t o  make good use o f  t h e  i n f o r m a t i o n .  

I n  l o o k i n g  a t  h i s t o r i c a l  precedents i n  l ong -su rv i ved  i n f o r m a t i o n  

and a t  examples o f  l o s t  i n f o rma t i on ,  i t  i s  impo r tan t  t o  app rec i a te  t h e  

r o l e  o f  t h e  r e l a t i v e l y  r e c e n t  widespread use o f  w r i t i n g  and p r i n t i n g  i n  

man's h i s t o r y ,  and t h e  geographic d i s p e r s a l  o f  t h a t  i n f o r m a t i o n .  

Today, d i s a s t e r s  a t  a  s p e c i f i c  s i t e  would be much l e s s  l i k e l y  than  i n  

e a r l i e r  t imes  t o  remove a l l  t r a c e s  o f  i n f o r m a t i o n  about t h e  s i t e .  

The f o l l o w i n g  d i scuss ion ,  which i nc l udes  h i s t o r i c a l  examples o f  

du rab le  i n f o r m a t i o n ,  i s  in tended  t o  be i l l u s t r a t i v e  r a t h e r  than  con- 

c l u s i v e .  I t  i s  p r i n c i p a l l y  in tended  t o  i d e n t i f y  h i s t o r i c a l  s i t u a t i o n s  

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

There a r e  numerous examples o f  h i g h l y  complex a b s t r a c t  i n f o r m a t i o n  

t h a t  has been t r a n s m i t t e d  across a  span o f  1000 t o  3000 years .  Among 

t h e  more s i g n i f i c a n t  a r e  t h e  l a r g e  bod ies  o f  r e l i g i o u s  i n f o r m a t i o n  t h a t  

have been conveyed t o  t h e  p resen t  by each o f  t h e  w o r l d ' s  major  r e l i -  

g ions .  Ho ly  books, p r a c t i c e s ,  and d o c t r i n e s  have been preserved i n  t h e  

face o f  wars, famine, plagues, and o t h e r  n a t u r a l  c a l a m i t i e s .  What i s  

perhaps most p e r t i n e n t  f o r  t h e  waste d isposa l  i s sue  i s  t h e  f a c t  t h a t  t h e  

i n f o r m a t i o n  preserved by r e l i g i o u s  i n s t i t u t i o n s  n o t  o n l y  i s  voluminous 

and h i g h l y  complex, b u t  a l s o  i s  s e t  i n  a b s t r a c t i o n s .  Complete t e c h n i c a l  

i n f o r m a t i o n  about  n u c l e a r  waste s i t e s  i s  s i m i l a r l y  voluminous, complex, 

and a b s t r a c t .  

Other  examples o f  t h e  extreme l o n g e v i t y  o f  h i g h l y  complex symbol 

systems can be seen i n  mathematics and eng ineer ing .  The b a s i c  ideas  o f  

Euc l idean geometry a r e  thousands o f  years  o l d .  Bas ic  eng inee r i ng  ideas  

i n v o l v e d  i n  t h e  c o n s t r u c t i o n  o f  b u i l d i n g s ,  such as temples and o t h e r  

l a r g e  s t r u c t u r e s ,  a r e  1  i kewise a  few thousand yea rs  o l d .  There i s  a l s o  

a  reasonably  good h i s t o r y  of t h e  development o f  research  sc ience  f rom 

t h e  M idd le  Ages. Records o f  much e a r l y  s c i e n t i f i c  work a re  s u r p r i s i n g l y  

c l e a r .  Present-day researchers  a r e  p r i v y  t o  t h e  recorded thoughts ,  

i n s i g h t s ,  and a n a l y t i c  d iscuss ions  o f  such t h i n k e r s  as Leonardo da 

V i  n c i  , Gal i 1  eo, and Kepl e r .  

The i n c e n t i v e  t o  ma in ta i n  records  o r  bodies o f  i n f o r m a t i o n  over  

l o n g  pe r i ods  o f  t ime  i s  an i s sue  o f t e n  ra i sed .  I n  t h e  cases j u s t  



ci ted,  i t  can be argued that  there was an economic incentive to  preserve 

the information. This i s  particularly true in the engineering sciences 

and in mathematics, where practical applications are of obvious use to 

the societ ies  that  retained them. The fundamentals of chemistry, 

physics, and engineering will probably continue t o  be of u t i l i t a r i an  

value to  almost any technologically oriented society. Thus, there i s  

some likelihood that  societ ies  f a r  in the future will retain substantial 

bodies of technical knowledge that  are  generally known a t  present. A 

corpus of knowledge about nuclear chemistry would be a good candidate 

for  survival on  purely u t i l i t a r i an  grounds. 

On the other hand, i t  should be noted that  some of the highly 

technical information that  has been developed in the past has - not been 

passed on to present generations in any coherent form. Some ancient 

c ivi l izat ions achieved phenomenal technological sophistication b u t  l e f t  

no records of how these accomplishments were actually carried out. 

Among these are the construction of the Egyptian pyramids. I n  Peru, 

there are numerous ruins in the highlands at test ing to  the fac t  that  

some civi l izat ions during the pre-Inca period achieved a remarkable 

level of engineering sk i l l  in constructing for t ress  c i t i e s  high in the 

Andean mountains. However, no written records are available describing 

how these feats  were accomplished. Other examples of th i s  extreme 

technological sophistication are ,  of course, t o  be found in the naviga- 

tional s k i l l s  of the Micronesians. Whether such losses of information 

could occur today or in the future i s  a matter for  speculation. 

In summary, there are historical examples suggesting that  passing 

on detailed bodies of information of a highly technical nature i s  cer- 

tainly not beyond man's capabili ty.  However, numerous counterexamples 

indicate that  there are opportunities for  such information to  be los t  or 

destroyed. 

SUMMARY A N D  CONCLUSIONS 

Human inst i tut ions may provide an increment of safety i f  monitor- 

ing, surveillance, and security operations are carried out during the 

f i r s t  few centuries a f t e r  a repository i s  closed. Human ac t iv i t i e s  

would provide a backup to the engineered system. This backup system 



would have the function of predicting the occurrence of natural hazards, 

preventing human intrusions, and responding t o  any anomalies that  

occurred a t  repository s i t e s .  . 
I t  i s  impossible t o  predict whether future societ ies  would find i t  

worthwhile to  support inst i tut ions to  carry out the functions noted 

above. I t  i s  also impossible t o  predict whether i t  i s  possible t o  

convey information across millenia, or establish organizations that  

could l a s t  for  such time periods. Discussion then has been in the vein 

of asking i f  there i s  any evidence to suggest that  - i f  organizational and 

inst i tut ional  continuity were necessary, i s  there reason t o  believe that  

inst i tut ions established in the present might survive long enough t o  

carry o u t  the i r  tasks? 

The analysis of these issues i s  of necessity purely speculative, 

and based on historical examples that  provide no firm basis for  making 

predictions. However, there are numerous historical examples that  

suggest that  complex information in abstract form can be maintained over 

thousands of years. Furthermore, many functional organizations have 

survived for  a century or more while carrying o u t  roughly the same 

tasks. A few have survived for  a millenium. I t  would appear that the 

f i r s t  century a f t e r  closure of the repository would be the one where 

most of the human "hands-on" corrective actions might be needed. After 

700 years, the radioactivity in the repository poses greatly reduced 

threat .  

The principal conclusions of th i s  analysis are: 

There are apparently no reasons fi principle that  would indicate 

that  human inst i tut ions cannot survive for  100 t o  200 years given 

reasonably s table  polit ical  systems. 

Technical information can be maintained for  a very long time i f  a 

culture remains l i t e r a t e ,  and the information has a continuing 

u t i l i t a r i an  value. 

Waste management systems adopted in the present time period should 

place mi nimal (preferably - no) re1 iance on any human management 

a f t e r  the repository i s  closed. 
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CHAPTER V 

SHORT-TERPI I FdSTITUTIONAL ISSUES 1P.l 

NUCLEAR WASTE MANAGEMENT 

INTRODUCTION 

Much o f  t h e  u n c e r t a i n t y  sur rounding t h e  problem o f  n u c l e a r  wastes 

i s  over  t e c h n i c a l  i ssues- - the  c h a r a c t e r i s t i c s  o f  t h e  wastes, t h e  r e l a -  

t i v e  e f f e c t i v e n e s s  o f  d i f f e r e n t  means o f  containment,  t h e  p o s s i b l e  

m i g r a t i o n  r o u t e s  o f  r a d i o a c t i v i t y  f rom t h e  wastes t o  t h e  b iosphere,  t h e  

h e a l t h  e f f e c t s  o f  d i f f e r e n t  l e v e l s  o f  r a d i a t i o n  i f  re leased,  and so 

f o r t h .  When i ssues  l i k e  these have been reso lved ,  a  s e r i e s  o f  t e c h n i c a l  

cho ices w i l l  be made, r e s u l t i n g  i n  t h e  bes t  s o l u t i o n  t o  waste management 

p rob lems t h a t  s c i e n t i s t s  can dev ise .  

Bu t  sound t e c h n i c a l  s o l u t i o n s  a r e  n o t  enough t o  i n s u r e  s a f e t y .  

These s o l u t i o n s  a r e  n o t  se l f - imp lement ing .  I n s t i t u t i o n s - - e i t h e r  those 

now e x i s t i n g  o r  ones y e t  t o  be created--must c a r r y  o u t  a  waste manage- 

ment program. S e t t i n g  up a  waste management program t h e r e f o r e  r e q u i r e s  

i n s t i t u t i o n a l  cho ices as w e l l  as t e c h n i c a l  cho ices.  L i k e  t e c h n i c a l  

choices,  these i n s t i t u t i o n a l  cho ices r e q u i r e  a n a l y s i s  be fo re  dec i s i ons  

a r e  made. I n  each case o b j e c t i v e s  ( o r  c r i t e r i a )  need t o  be i d e n t i f i e d ,  

a l t e r n a t i v e  ways o f  a t t a i n i n g  those o b j e c t i v e s  need t o  be d iscovered,  

and p r e d i c t i o n s  must be made about how w e l l  d i f f e r e n t  a l t e r n a t i v e s  a r e  

1 i k e l y  t o  per form.  

The d i scuss ion  t h a t  f o l l o w s  p resen ts  some o f  t h e  cons ide ra t i ons  i n  

choosing among i n s t i t u t i o n a l  a l t e r n a t i v e s  f o r  waste management. I t  

suggests t h e  range o f  a l t e r n a t i v e s  and t h e  range o f  problems t h a t  need 

c o n s i d e r a t i o n  be fo re  sound i n s t i t u t i o n a l  cho ices can be made. I t  w i l l  

be c l e a r  t o  a l l  readers  t h a t  i t  i s  o n l y  t h e  beg inn ing  o f  a  thorough 

a n a l y s i s  o f  these i ssues .  

C r i t e r i a  f o r  Choosing among A l t e r n a t i v e  
I n s t i t u t i o n a l  Arrangements 

The goal  o f  any i n s t i t u t i o n a l  system t h a t  i s  s e t  up t o  manage 

r a d i o a c t i v e  waste i s  t o  p r o t e c t  t h e  h e a l t h  and s a f e t y  o f  t h e  pub1 i c .  



There a r e  severa l  p o s s i b l e  arrangements o f  waste management i n s t i t u t i o n s  

t h a t  m igh t  accompl ish t h i s  goa l .  The p r i n c i p a l  c r i t e r i o n  f o r  measur ing 

t h e  adequacy o f  a l t e r n a t i v e  i n s t i t u t i o n a l  arrangements i s :  

Performance. The system must c a r r y  o u t  t h e  t e c h n o l o g i c a l  tasks  f o r  

which i t  i s  r espons ib l e .  

Because i t  i s  n o t  p o s s i b l e  t o  know w i t h  c e r t a i n t y  how i n s t i t u t i o n s  w i l l  

per form,  some a d d i t i o n a l  c r i t e r i a  a r e  u s e f u l :  

A c c o u n t a b i l i t y .  I t  i s  impo r tan t  t h a t  a  system be i n s t i t u t e d  t o  

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

S t a b i l i t y  o r  d u r a b i l i t y .  The o r g a n i z a t i o n s  shou ld  be a b l e  t o  

s u r v i v e  f o r  t h e  l e n g t h  o f  t i m e  necessary (which v a r i e s  accord ing  t o  

t h e  t a s k  f o r  which they  a r e  r e s p o n s i b l e ) .  

A d a p t a b i l i t y .  S ince  t h e  o r g a n i z a t i o n s  endure th rough  severa l  

genera t ions ,  they  shou ld  be a b l e  t o  adapt t o  t e c h n o l o g i c a l  change, 

deal  w i t h  unforeseen occurrences, and cope w i t h  changing p o l i t i c a l  

c l  imates.  

Economic e f f i c i e n c y .  An i n s t i t u t i o n a l  system shou ld  p r o v i d e  a  

g i ven  l e v e l  o f  performance a t  minimum c o s t  ( " c o s t - e f f e c t i v e n e s s " ) ,  

and t h e  cos t s  o f  waste management should  be borne by  t h e  users  o f  

t h e  power t h a t  generated t h e  waste. 

O rgan i za t i ona l  Ques t ions  

When c o n s i d e r i n g  a  waste management o r g a n i z a t i o n ,  one must cons ider  

t h e  f o l l o w i n g  ques t ions ,  keeping t h e  above c r i t e r i a  i n  mind: 

1. Should management, r e g u l a t i o n ,  and research  and development be 

handled by one o r g a n i z a t i o n ,  o r  a  nuniber o f  separate  o rgan iza -  

t i o n s ?  

2. What should  be t h e  des ign  o f  t h e  management o r g a n i z a t i o n ( s ) ?  

a. Should t h e r e  be one o r g a n i z a t i o n  f o r  a l l  t asks  ( v e r t i c a l  

i n t e g r a t i o n )  o r  severa l  ? 

b. What k i n d  o f  o r g a n i z a t i o n  i s  b e s t ?  

P u b l i c ,  i n c l u d i n g  f e d e r a l  agency; government corpo- 

r a t i o n ;  government-owned, con t rac to r -opera ted ;  

contractor-owned, con t rac to r -opera ted .  

P r i v a t e .  



Combination (e .g . ,  private treatment and transporta- 

t ion,  federal deep-burial repository).  

c. How should the internal systems ( i  . e . ,  personnel, finance, 

and management control ) of the waste management organiza- 

t i o n ( ~ )  be designed? 

d .  What should be the design of the system for  regulating 

waste management? 

e .  What should be the design of the R&D organization? 

Analysis stimulated by these questions will help decision makers choose 

a  system of inst i tut ions that  can best implement a  waste management 

program. 

There will s t i l l  be a  gap, however. Knowing the desired ins t i tu-  

tional arrangement i s  not the same as having the desired insti tutional 

arrangement. The s tatus  quo  i s  something different .  Consideration of 

the gap between what - i s  and what should be i s  a necessary step in an 

inst i tut ional  analysis. For management, for  regulation, and fo,r research 

and development, the questions are:  

1 .  What organizations are  now responsible for  each type of waste 

and for  each task? 

2 .  How does the s tatus  quo system of organizations compare with 

the desired al ternat ive on  each of the c r i t e r i a  (performance, 

accountability, s tabi l  i  ty ,  adaptabil i t y ,  and efficiency)? 

3. How l ikely i s  i t  that  the necessary changes can be made to 

move from the s tatus  quo t o  the desired insti tutional arrange- 

ment? 

These questions, and the al ternat ive options available for each, form a  

framework for  analysis of inst i tut ional  issues in waste management. The 

discussion tha t  follows expands on each question and on the alternatives 

available. 

Dimensions of Waste Flanagement 

Waste management encompasses very different  sor ts  of actions (as 

disparate as transportation, long-term monitoring, sol idif icat ion of 



h i g h - l e v e l  l i q u i d  wastes, and r e g u l a t i o n )  a f f e c t i n g  ve r y  d i f f e r e n t  s o r t s  

o f  wastes ( f r o m  h igh-bu l  k, l ow - l eve l  s o l  i d  wastes t o  concen t ra ted ,  h igh-  

l e v e l  1  i q u i d  wastes) .  Some waste management a c t i o n s  a r e  be ing  taken 

now; d i f f e r e n t  a c t i o n s  w i l l  be r e q u i r e d  i n  t ime  spans one hundred o r  

more years  f rom now. 

A l l  these  d i f f e r e n c e s  may a f f e c t  t h e  requi rements  f o r  i n s t i t u t i o n s  

t o  c a r r y  o u t  t h e  tasks  o f  waste management. For example, t h e  k i n d  o f  

o r g a n i z a t i o n  needed t o  mon i t o r  a  deep-bur ia l  s i t e  f o r  severa l  hundred 

years  may be ve ry  d i f f e r e n t  f rom t h e  k i n d  o f  o r g a n i z a t i o n  needed t o  

opera te  t h e  t r ea tmen t  f a c i l i t y  t h a t  s o l i d i f i e s  h i g h - l e v e l  l i q u i d  waste. 

To c l a r i f y  t h e  s i t u a t i o n s  i n  which answers t o  i n s t i t u t i o n a l  ques t ions  

may vary ,  t h e  f o l l o w i n g  l i s t  shows t h e  dimensions o f  commercial n u c l e a r  

waste management t h a t  may a f f e c t  dec i s i ons  on i n s t i t u t i o n a l  i s sues .  (1  

I .  Techno log ica l  d imensions 

A. D i f f e r e n t  f u e l  c y c l e  scenar ios  

1.  140 reprocess ing ;  spent  f u e l  rods a r e  d isposed o f  

2. Uranium r e c y c l e ,  p l u ton ium s to rage  

3. Uranium and p l u ton ium r e c y c l e  

6. D i f f e r e n t  t ypes  o f  wastes 

1  . Transuran i  c  (TRU) waste 

a. Spent f u e l  assembl ies ( i f  no r ep rocess ing )  

b.  H igh - l eve l  waste ( i f  rep rocess ing)  

c .  Other TRU waste ( i f  rep rocess ing)  

2 .  E f f l u e n t s  

3. Deconimi ss ioned f a c i  1  i t i e s  (may generate  i n s t i  t u -  

t i o n a l  problems q u i t e  d i f f e r e n t  f rom o t h e r  types o f  - 
waste) 

C .  D i f f e r e n t  s teps i n  waste management processes ( these  va ry  

f o r  each t ype  o f  waste; some bas i c  d i s t i n c t i o n s  a r e  

1  i s t e d  be1 ow) 

1.  I n t e r i m  s to rage  

2. Trea tnien t 



3. T ranspo r t a t i on  

4. D isposal  o r  i s o l a t i o n  

D. D i f f e r e n t  techno log ies  ava i  l ab1  e  ( t hese  va ry  f o r  each 

s tep  f o r  each t ype  o f  waste) 

11. I n s t i t u t i o n a l  dimensions 

A. D i f f e r e n t  f u n c t i o n s  o f  a  waste management system 

1 .  Management o f  t h e  wastes themselves ( i n c l u d e s  s teps 

l i s t e d  i n  1.C) 

2. Regu la t ion  o f  t h e  managers o f  t h e  waste 

3. Research and development 

B.  Time frames among which i n s t i t u t i o n a l  requ i rements  va ry  

1. Opera t iona l  phase 

2. Pos tc losure  phase 

C .  Cond i t i ons  o f  o p e r a t i o n  

1.  Rout ine c o n d i t i o n s  

2. Response t o  non rou t i ne  c o n d i t i o n s  

Th i s  chap te r  takes i n t o  account t h e  d i f f e r e n t  f u n c t i o n s  o f  a  waste 

management system (1I .A i n  t h e  above o u t l i n e )  w i t h i n  t h e  o p e r a t i o n a l  

phase o f  t h e  waste management system. I t  does n o t  s y s t e m a t i c a l l y  

d iscuss  t h e  i n s t i t u t i o n a l  i m p l i c a t i o n s  o f  any o f  t h e  t echno log i ca l  

dimensions. I n s t i t u t i o n a l  requ i rements  i n  t h e  pos t c l osu re  phase a re  

d iscussed i n  an e a r l i e r  chap te r  o f  t h i s  r e p o r t .  

THE MANAGEMENT FUNCTION 

V e r t i c a l  I n t e g r a t i o n  o f  Waste Management 

Should a  s i n g l e  o r g a n i z a t i o n  handle a l l  nuc l ea r  wastes a t  a l l  s teps 

i n  t h e  waste management system? One p o s i t i o n ,  argued by M. W i l l  r i c h ,  (2) 

i s  t h a t  due t o  t h e  t echno log i ca l  interdependence o f  d i f f e r e n t  waste 

management s teps,  separate  o r g a n i z a t i o n s  a r e  i n e f f i c i e n t .  For example, 

a l t e r n a t i v e  methods f o r  t r e a t i n g  and packaging h i g h - l e v e l  l i q u i d  wastes 

may have s u b s t a n t i a l l y  d i f f e r e n t  impacts on tasks  faced  by t h r e e  o t h e r  



p a r t s  o f  t h e  waste management system--the d isposa l  f a c i l i t y ,  t h e  t r a n s -  

p o r t a t i o n  i n d u s t r y ,  and t h e  f a c i l i t i e s  t r e a t i n g  t h e  secondary waste 

streams. 

The argument i s  t h a t  i f  each of these tasks  i s  handled by a  sepa- 

r a t e  o r g a n i z a t i o n ,  each o r g a n i z a t i o n  w i l l  m in imize i t s  own cos t s  by 

a t t emp t i ng  t o  pass problems on t o  o the rs .  The manager o f  t h e  h i g h - l e v e l  

l i q u i d  waste t rea tment  f a c i l i t y  w i l l  choose t h e  t r ea tmen t  t h a t  i s  

e a s i e s t  and l e a s t  c o s t l y  f o r  h i s  f a c i l i t y  t o  manage--even i f  t h a t  

process r e s u l t s  i n  l a r g e  secondary waste streams, o r  i n  an o u t p u t  t h a t  

i s  more d i f f i c u l t  f o r  t h e  b u r i a l  f a c i l i t y  t o  handle.  I n  c o n t r a s t ,  i f  

one o r g a n i z a t i o n  i s  r espons ib l e  f o r  t h e  e n t i r e  process, i t  w i l l  choose 

t h e  t r ea tmen t  t h a t ,  i n  combinat ion w i t h  i t s  o t h e r  cho ices,  i s  op t ima l  

(i .e. , t h a t  o f f e r s  t h e  b e s t  r i s k l c o s t  t r a d e - o f f ) .  

An a l t e r n a t i v e  argument ho lds  t h a t  v e r t i c a l  i n t e g r a t i o n  may no t  

so l ve  t h e  problem posed by t echno log i ca l  interdependence. A  s i n g l e  

"Rad ioac t i ve  Waste Management A u t h o r i t y "  would n e c e s s a r i l y  have d i f f e r -  

e n t  d i v i s i o n s - - e a c h  respons ib l e  f o r  a  p a r t  o f  t h e  problem o r  a  s t e p  i n  

t h e  process. The dec i s i ons  made w i t h i n  each d i v i s i o n  by d i v i s i o n  

managers w i l l  be shaped by t h e  i n c e n t i v e s  they  f a c e  and by t h e i r  v iew of  

t h e  p rob l  en1 (which w i l l  i n e v i t a b l y  narrow t o  i n c l u d e  o n l y  t h e i r  own 

r e s p o n s i b i l i t y - - e . g . ,  t h e  manager o f  t h e  c a l c i n a t i o n  process i s  u n l i k e l y  

t o  concern h i m s e l f  deeply  w i t h  t h e  problems o f  deep s a l t  b u r i a l  ) .  If 

t h e  i n c e n t i v e s  a re  based on performance and c o s t  c r i t e r i a ,  t h e  managers 

a r e  l i k e l y  t o  behave j u s t  as i f  they  were i n  w h o l l y  separate  o rgan iza -  

t i o n s .  

Some l a r g e  o r g a n i z a t i o n s  use s o p h i s t i c a t e d  i n t e r n a l  p r i c i n g  systems 

t o  i n s u r e  t h a t  one d i v i s i o n ' s  problems cannot be f r e e l y  pushed o f f  on to  

ano ther  d i v i s i o n .  I n  t h e  above example, managers would charge f o r  

r e c e i v i n g  waste. Thus, i f  one t rea tment  generated a  s i g n i f i c a n t l y  - 
sma l l e r  o r  l e s s  t roublesome secondary waste stream, t h e  manager o f  h igh -  I 

l e v e l  l i q u i d  waste would save money by choosing i t .  S i m i l a r l y ,  t he  

d i sposa l  f a c i l i t y  would a d j u s t  i t s  charges based on t h e  cos t s  o f  hand l i ng  

and b u r y i n g  t h e  packaged h i g h - l e v e l  waste; again,  t h e  manager o f  h igh -  

l e v e l  l i q u i d  waste t rea tment  would be a b l e  t o  i n t e g r a t e  i n t o  h i s  dec i s i on -  

making process t h e  e f f e c t s  o f  h i s  d e c i s i o n  on t h e  d i sposa l  f a c i l i t y .  



The i n t e r n a l  p r i c i n g  f o r  waste  management would  be e s p e c i a l l y  

d i f f i c u l t  t o  hand le  because o f  two s p e c i a l  d i m e n s i o n s - - u n c e r t a i n t y  about  

t h e  e f f e c t s  o f  t e c h n o l o g i c a l  a l t e r n a t i v e s  on hazard,  and t h e  l o n g  t i m e  

f rame i n v o l v e d  (each d e c i s i o n  p o t e n t i a l l y  a f f e c t s  hazard f o r  y e a r s  t o  

come). I n t e r n a l  p r i c e s  m i g h t  r e f l e c t  a  g r e a t  dea l  o f  e r r o r ;  thus,  t i m e  

m i g h t  show t h a t  what was t h o u g h t  t o  be an o p t i m a l  m ix  o f  t r e a t m e n t ,  

packaging,  t r a n s p o r t a t i o n ,  and b u r i a l  s t r a t e g i e s  was a c t u a l l y  f a r  f r o m  

o p t i m a l .  

If t h e r e  were no " R a d i o a c t i v e  Waste Management A u t h o r i t y M - - b u t  

r a t h e r  separa te  o r g a n i z a t i o n s  h a n d l i n g  t r e a t m e n t ,  packaging,  t r a n s p o r t a -  

t i o n ,  and b u r i a l - - t h e  b e h a v i o r  o f  t h e  managers o f  t h e  separa te  o r g a n i -  

z a t i o n s  m i g h t  be v e r y  s i m i l a r  t o  t h e  b e h a v i o r  o f  d i v i s i o n  managers 

w i t h i n  a  l a r g e  o r g a n i z a t i o n .  Managers o f  t h e  separa te  o r g a n i z a t i o n s  

would face p r i c e s  f r o m  t h e  o r g a n i z a t i o n s  w i t h  wh ich  t h e y  d e a l t .  Those 

p r i c e s  would presuniably be s e t  i n  much t h e  same manner as a r e  t h e  

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

I t i s  n o t  c l e a r  i n  e i t h e r  case whether  t h e  p r i c i n g  system would 

guarantee t h a t  an o p t i m a l  t e c h n i c a l  s t r a t e g y  would be chosen. B u t  t h e  

p o i n t  i s  t h a t  t h e  c h o i c e  o f  an i n t e g r a t e d  waste  management o r g a n i z a t i o n  

does n o t  i n  i t s e l f  overcome t h e  prob lem o f  t e c h n o l o g i c a l  in terdependence.  

O r g a n i z a t i o n a l  Op t ions  f o r  
Waste Management 

Federa l  Agency 

A  f e d e r a l  agency ( o r  o t h e r  c o m p l e t e l y  f e d e r a l  o r g a n i z a t i o n )  has 

severa l  c h a r a c t e r i s t i c s  p e r t i n e n t  t o  waste mangenient: 

1 .  I t s  employees o r d i n a r i l y  a r e  members o f  t h e  f e d e r a l  c i v i l  

s e r v i c e .  As a  r e s u l t ,  t h e  agency management's i n f l u e n c e  o v e r  

personnel  a c t i o n s  ( i n c l u d i n g  t h e  procedures f o r  a s s i g n i n g  j o b  

t i t l e s  and pay grades,  making promot ions,  awarding bonus o r  

m e r i t  pay inc reases ,  g i v i n g  warn ings and suspensions,  and 

f i r i n g  employees) i s  l i m i t e d  by t h e  r u l e s  and r e g u l a t i o n s  of  

t h e  C i v i l  S e r v i c e  Commission. 

The r e s u l t  o f  t hese  r e s t r i c t i o n s  on management i s  t h a t  t h e  o r -  

g a n i z a t i o n  i s  l e s s  f l e x i b l e  t h a n  i t  would  o t h e r w i s e  be. If 



t h e  marke t  f o r  s k i l l e d  employees changes, i t  canno t  e a s i l y  

a l t e r  i t s  s a l a r y  l e v e l s  t o  meet t h e  c o m p e t i t i v e  wage r a t e s .  

I f  t e c h n o l o g i c a l  change demands a  changing s t a f f i n g  p a t t e r n ,  

t h e  agency cannot  e a s i l y  make those  changes. 

I t s  funds  a r e  s u p p l i e d  by Congress i n  annual a p p r o p r i a t i o n s .  

O r d i n a r i l y  t h e r e  a r e  r e s t r i c t i o n s  p r e v e n t i n g  unused funds  f r o m  

b e i n g  c a r r i e d  o v e r  f r o m  one f i s c a l  y e a r  t o  t h e  n e x t .  There 

a r e  l e g a l  d i s t i n c t i o n s  among t ypes  o f  funds- -such as c a p i t a l  

funds,  o p e r a t i n g  funds,  a.nd s t o c k  ( i n v e n t o r y )  f u n d s - - t h a t  

r e s t r i c t  t h e  freedom o f  agency managers t o  use t h e  resources  

o f  t h e  agency i n  t h e  way t h e y  see f i t .  

One r e s u l t  o f  t h e  f u n d i n g  system i s  t h a t  agency managers must 

be r e s p o n s i v e  t o  Congress, e s p e c i a l l y  t o  t h e  chairmen and 

members o f  t h e  House and Senate subcommittees t h a t  oversee 

t h e i r  a p p r o p r i a t i o n s .  T h i s  respons iveness i s  t h o u g h t  by  some 

t o  be a  d e f e c t , ( 3 )  b u t  i t  may be j u s t  t h e  o p p o s i t e  f o r  waste 

management. The success o f  a  waste management o r g a n i z a t i o n  

depends on hav ing  i n c e n t i v e s  b u i l t  i n t o  t h e  i n s t i t u t i o n a l  

arrangement t o  i n s u r e  t h a t  t h e  o r g a n i z a t i o n  pe r fo rms  i t s  t a s k  

w e l l .  The b e s t  i n c e n t i v e  may be t h e  r e g u l a r  p u b l i c  s c r u t i n y  

of  i t s  o p e r a t i o n s ,  w i t h  t h e  fo rum b e i n g  t h e  c o n g r e s s i o n a l  

a p p r o p r i a t i o n  process and t h e  i n v e s t i g a t o r s  b e i n g  congressmen 

s e n s i t i v e  t o  p u b l i c  p ressure ,  backed up by  t h e  i n v e s t i g a t i v e  

r e s o u r c e s  o f  t h e  General Accoun t ing  O f f i c e .  

A  t h i r d  i m p o r t a n t  f e a t u r e  o f  a  f e d e r a l  agency i s  t h e  a r range-  

ment o f  i t s  t o p  management. I n  t h e  s i m p l e s t  case, t h e  agency 

has a  s i n g l e  head, who r e p o r t s  d i r e c t l y  t o  t h e  P r e s i d e n t .  

(These agenc ies  a r e  c a l l e d  " i ndependen t "  because t h e y  a r e  

o u t s i d e  t h e  Cab ine t  depar tments .  Examples a r e  NASA and EPA.) 

A l t e r n a t i v e l y ,  some agenc ies  a r e  w i t h i n  c a b i n e t  departments;  

t h e i r  heads r e p o r t  t o  t h e  s e c r e t a r y  o f  t h e  depar tment .  I n  

e i t h e r  case, t h e  agency can be i g n o r e d  by t h e  P r e s i d e n t ,  and, 

as a  r e s u l t ,  w i l l  be f r e e  t o  choose i t s  own course.  O r ,  i f  a  

p a r t i c u l a r  prob lem such as waste management r e q u i r e s  a d d i t i o n a l  

a t t e n t i o n ,  i t  i s  p o s s i b l e  i n  e i t h e r  case f o r  t h e  P r e s i d e n t  o r  

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



Government Corporation 

A government corporation i s  a federally chartered organization with 

i t s  own legal personality d is t inc t  from that  of the federal govern- 

ment. ( 4 )  Advocates of the government corporation generally favor i t  on 

the grounds that  i t  i s  " l ike  a business": 

Experience indicates that  the corporate form of organization 
i s  peculiarly adapted to  the administration of governmental 
programs which are predominantly of a commercial character-- 
those which are revenue producing, are a t  leas t  potentially 
self-sustaining, and involve a large number of business-type 
transactions with the public. In the i r  business operations 
such programs require greater f l ex ib i l i t y  than the customary 
type of appropriation budget ordinarily permits. As a rule 
the usefulness of a corporation l i e s  in i t s  ab i l i t y  to deal 
with the public in the manner employed by private enterprise 
for  similar work. ( 5 )  

The governient corporation has several features relevant t o  waste manage- 

ment: 

1 .  Since i t s  eniployees are not part of the c iv i l  service, the 

managers of the corporation can design a personnel system 

suited t o  the i r  own particular mission, and can retain control 

over a l l  aspects of personnel management. This distinction 

may be important. I t  may be desirable to  imbue the waste 

management employees with a sense of the i r  own responsibility 

for a mission important to  the nation and to the world; an 

independent personnel system could be used to  help create and 

reinforce the necessary e sp r i t  de corps. 

2 .  The customary financial system of a government corporation i s  
l ike  tha t  of a business rather than a government agency. ( 6  

The corporation derives i t s  revenues chiefly from user charges 
for  i t s  services, rather than from congressional appropri- 
ation. I t  has the authority to  borrow. I t  can make financial 

commitments without respect to  f iscal  year limitations. I t s  

responsibi l i t ies  t o  account for  funds are prescribed by the 

Government Corporation Control ~ c t , ( ~ )  and i t  i s  free from the 

more specific restr ic t ions applied to  government agencies by 

the Budget and Accounting Act.(8) 



Present  pol icy f o r  waste mangement(') holds t h a t  the  c o s t s  of 

federa l  government waste management opera t ions  wi l l  be financed 

by producers of the  waste. That pol icy d i c t a t e s  a  f inanc ia l  

system f o r  the  government organizat ion l i k e  t h a t  commonly used 

by the  government corporat ion.  B u t  t he  f inanc ia l  system need 

not d i c t a t e  one organizat ional  form: 

There i s  nothing t o  prevent the  Congress from con- 
f e r r i n g  on a  noncorporate agency some o r  a l l  of 
the  powers normally granted t o  a  Government cor- 
porat ion,  except separa te  corporate s t a t u s ,  b u t  
the  burden of proof s h i f t s  t o  those arguing f o r  
specia l  t reatment .  (10)  

3. The corporat ion wi l l  be more independent from executive and 

l e g i s l a t i v e  control  than would a  federa l  agency. This inde- 

pendence may make i t  l e s s  accountable: "a publ i c  corporat ion 

t h a t  i s  insula ted  from immediate p o l i t i c a l  pressure from the  

Executive Branch and Congress may a l s o  be unresponsive t o  

publ i c  c r i t i c i s m .  11(11) 

Government-Owned, Contractor-Operated 
(GOCO) Organization 

In many re spec t s ,  t he  GOCO organizat ional  arrangement i s  s i m i l a r  t o  

the  government corporat ion.  The p r iva te  c o n t r a c t o r ' s  f l e x i b i l i t y  w i t h  

respect  t o  personnel p rac t i ces  and f inanc ia l  systems i s  s i m i l a r  t o  the  

f l e x i  b i l  i  t y  described f o r  government corpora t ions .  I t  i s  not  c l e a r  

whether t h i s  arrangement provides f o r  more o r  l e s s  accountabi l i ty  than 
does the  government corporat ion.  I t  might be thought t h a t  the  p r iva te  
con t rac to r  would be more independent than would a  government corpora- 

t i o n .  The exis tence  of a  con t rac t ,  however, may provide a  f l e x i b l e  tool 

t h a t  can be used by the  monitoring agency t o  d i r e c t l y  control  the  ac- 

t i ons  of the  cont rac tor .  The con t rac t  can be used t o  provide the  

con t rac to r  with f inanc ia l  incent ives  t o  meet c e r t a i n  performance s tan-  

dards.  I f  t h e  monitoring federa l  agency i s  i t s e l f  d i r e c t l y  accountable 

t o  Congress, t he  agency may be responsive t o  congressional pressure f o r  

b e t t e r  con t rac to r  performance. In c o n t r a s t ,  Congress may have only 

i n d i r e c t  control  over a  se l f - f inanced government corporat ion.  



Contractor-Owned, Contractor-Operated 
( C O C O )  Organization 

The chief d i s t inc t ion  between the COCO organization and a GOCO 

arrangement i s  in the  f inancia l  exposure of the  contractor .  A con- 

t r a c t o r  t ha t  owns a f a c i l i t y  has much more cap i ta l  committed t o  a 

project  than one t h a t  merely operates a government-owned f a c i l i t y .  

Federally Regulated Private Enterprise 

Another possible i n s t i t u t i ona l  arrangement i s  f o r  waste management 

t o  be performed by pr ivate  f i rms,  subject  t o  federal  regula t ion,  moni- 

to r ing ,  and enforcement (as  i s  now the case f o r  low-level waste manage- 

ment). Commercial nuclear power plants would contract  with the  waste 

management enterpr ises  t o  dispose of t h e i r  wastes. The waste management 

firms would be licensed and inspected by the  federal  government t o  

insure management according t o  federal spec i f i ca t ions .  All commercial 

nuclear power plants would be required, as a condition of t h e i r  operating 

l i cense ,  t o  manage t h e i r  waste according to  federal regulat ions.  

If  the users of nuclear power a r e  t o  bear the f u l l  cos ts  of managing 

the associated wastes, t h i s  arrangement i s  a convenient way t o  l e t  the  

market mechanism a l l oca t e  those costs .  In theory, the pr ice  charged f o r  

disposal of nuclear wastes would be constrained by the pos s ib i l i t y  of 

new firms entering in to  the  waste disposal business themselves. 

There i s  a fundamental choice t o  be made whether t h i s  industry 

should become a pa r t  of the  government o r  a pa r t  of pr ivate  enterpr ise .  

The arguments over public/private sec to r  d ivis ion of the economy a r e  

well known. The importance of waste managment in t h i s  issue can be 

determined by looking a t  the  potential  s i z e  of the waste management 

organization.  One rough measure of the  s i z e  i s  the costs  of waste 

management. Rowe and Holcomb (12)  estimated t ha t  the  annual cos ts  of 

waste management in the  year 2000 ( t he  l a t e s t  year f o r  which they give 

an est imate)  wil l  be $1.7 b i l l i on  ( i n  do l la r s  in f la ted  a t  5% annually) .  

Their est imate i s  equivalent t o  $502 million in 1975 do l la r s .  A corpo- 

ra t ion with sa les  of $502 mill ion in 1975 would have ranked 344th on the 

Fortune 500 index of indus t r i a l  corporations. (13) This corporat ion 's  

sa les  would have been about 0.0006 of the  combined sa les  of the Fortune 

500. Another gauge i s  i t s  s i z e  r e l a t i ve  t o  government: a federal waste 



management agency spending $502 million in 1975 would have been smaller 

than any major federal agency. So the choice of public or private 

organizations for  waste management will n o t  appreciably a f fec t  the 

public/private division of the economy. 

THE REGULATORY FUNCTION 

Criteria for  Sound Regulation 

I n  addition t o  the c r i t e r i a  described a t  the beginning of th i s  

chapter, which apply to  a l l  aspects of the waste management system, 

t h e ~ e  are two additional principles important in the regulatory system 

for  waste management. F i r s t ,  there should be no conflicts of in te res t .  

The regulator must n o t  have a stake in the success of the regulated. 

Second, redundancy i s  valuable for  those regulatory tasks where the 

consequences of f a i lu re  are high (safety review of f a c i l i t y  design or 

inspection of monitoring programs are two such tasks) .  

Regulatory Tasks 

The function of regulating the commercial nuclear waste management 

system includes several d is t inc t  tasks: standard se t t ing ,  1 icensing, 

technical review, inspection, and enforcement. 

Standard Setting and Licensing 

These tasks are often done by the same organization. Sometimes, 

however, one agency (such as EPA)  has the task of set t ing general rules 

for  how tasks must be done (or what performance standards must be met), 

while another agency (such as N R C )  has the task of applying those 

general standards to a specific case, and of granting a license to 

operate when proper conditions have been met. 

Technical Review 

A technical review i s  a check on the adequacy of the performance of 

e i ther  of the f i r s t  two tasks. For the technical review to be effec- 

t i ve ,  the organization responsible for  i t  should be independent of the 

organization responsible for  standard set t ing and licensing. The 

Advisory Committee for  Reactor Safety performs th i s  function in the 

f i e ld  of nuclear power reactors. Congress mandated an independent tech- 

nical review of the Lyons, Kansas, p i lo t  burial f a c i l i t y  (via the 



Pearson-Dole amendment t o  t h e  1972 a p p r o p r i a t i o n s  f o r  t h e  Lyons p r o j e c t ) .  

Such a  r ev i ew  i s  c o n s i s t e n t  w i t h  t h e  two p r i n c i p l e s  f o r  waste management 

r e g u l a t i o n  descr ibed  above. Technica l  rev iews a r e  designed t o  i n s u r e  

redundancy a t  key p o i n t s ,  and should  be independent i n  o r d e r  t o  i n s u r e  

t h a t  each rev iew does n o t  become an au tomat i c  approva l  o f  a  r e g u l a t o r y  

a c t i o n .  

I n s p e c t i o n  

I nspec t i on - - t he  r e g u l a r  check ing o f  t h e  a c t u a l  waste management 

o p e r a t i o n  t o  i n s u r e  t h a t  i t  i s  be ing  performed i n  t h e  proper  manner-- is 

one o f  t h e  most c r i t i c a l  f u n c t i o n s  i n  t h e  e n t i r e  waste management 

system. If o t h e r  p a r t s  o f  t h e  system break down, a  good i n s p e c t i o n  

system w i l l  d e t e c t  them. I f  t h e  i n s p e c t i o n  system i t s e l f  f a i l s ,  no one 

w i l l  know i f  t h e  waste management system i s  dangerous ly  s l i p shod .  The 

a c t u a l  i n s p e c t i o n  t a s k  demands t h a t  people per fo rm r e l i a b l y  on a  con- 

t i n u i n g  bas is .  The i n s p e c t i n g  o r g a n i z a t i o n  must t h e r e f o r e  be designed 

i n  such a  way t o  reward and encourage t h i s  performance. 

A s i n g l e  i n s p e c t i o n  o r g a n i z a t i o n  i s  n o t  n e c e s s a r i l y  a  guarantee o f  

a  good i n s p e c t i o n  system. Desp i te  t h e  f a c t  t h a t  l ow - l eve l  waste b u r i a l  

s i t e s  were r e g u l a t e d  by t h e  Atomic Energy Commission (AEC) ( i n  con junc-  

t i o n  w i t h  s t a t e  governments i n  most i ns tances ) ,  and were inspec ted  by 

AEC s t a f f ,  an independent check by t h e  General Account ing O f f i c e  found 

u n s a t i s f a c t o r y  p r a c t i c e s  a t  some s i t e s .  (I4) Because o f  t h e  importance 

of t h e  i n s p e c t i o n  f u n c t i o n ,  i t  may be w ise  t o  have two o r g a n i z a t i o n s  

perform inspec t ions - -each  independent o f  t h e  o t h e r .  

Enforcement 

The cha rac te r  o f  t h e  enforcement f u n c t i o n  depends on whether p r i -  

v a t e  o r  p u b l i c  o r g a n i z a t i o n s  a r e  t h e  t a r g e t .  I n  t h e  case o f  p r i v a t e  

o rgan i za t i ons ,  c r e d i b l e  p e n a l t i e s ,  such as f i n e s  and l i c e n s e  revoca t ion ,  

a r e  a v a i l a b l e .  Both o f  these p e n a l t i e s  t h r e a t e n  t h e  p r o f i t  o f  a  p r i v a t e  

l i censee .  The d i f f i c u l t y  i n  us i ng  these  p e n a l t i e s  l i e s  i n  d e f i n i n g  t h e  

p o i n t  a t  which f i n e s  o r  l i c e n s e  revoca t i ons  a re  j u s t i f i e d .  Most regu la -  

t o r y  exper iences and most r e g u l a t o r y  weapons a r e  nega t i ve  i n  na tu re ;  

t hey  a re  designed t o  p r o h i b i t  o r  l i m i t  c e r t a i n  k inds  o f  conduct.  When 

v i o l a t i o n s  o f  r e g u l a t i o n s  a r e  a c t s  o f  commission, they  a re  r e l a t i v e l y  

easy t o  d e t e c t  and t o  use as t h e  b a s i s  f o r  p e n a l t i e s .  Wi th  waste 



management, the problem, rather than being dangerous overt acts com- 

mitted by the licensee, may be patterns of action somewhat less  careful 

than necessary. The regulator will need to  induce the licensee t o  act  

positively in a  desired manner. I n  order to invoke penalites,  the 

regulator will f i r s t  have t o  carefully define the desired conduct, then 

establish that  such conduct has n o t  occurred. While i t  i s  possible to  

invoke such penalties,  these regulatory actions will take longer to 

pursue and will be more d i f f i c u l t  t o  pursue than prohibitory actions. 

The public part of the waste management system presents special 

problems. The sanctions available t o  the regulator--fines, license 

revocations, and personal sanctions--cannot be expected t o  have the same 

ef fec t  on  a  public organization as on a  private one. 

Fines. I t  i s  not clear whether a  federal regulator can f ine  

another federal agency. If an agency can be fined, the f ine  might not 

come o u t  of the agency's budget (since appropriations are often based on 

cos ts ) .  Public agency managers, moreover, are rarely rewarded or 

penalized for  the performance of the i r  organizations. Therefore, f ines ,  

or the threat  of f ines ,  may n o t  cause managers to change the i r  actions. 

Even i f  government organizations can be penalized, i t  i s  not c lear  

that  government o f f i c i a l s  are willing t o  use such a  weapon in a  confl ic t  

with another government organization. I n  the area of water pollution 
control, Ackerman ( I 5 )  pointed out that  there i s  a  substantial economic 

argument for  using fines to  induce municipalities t o  cooperate. Even 

so, f ines are  rarely used: "The symbolic inappropriateness of resolving 
intragovernmental confl ic ts  by the use of  the criminal law, however, 
generally overshadows the 'economic incentive' argument in the eyes of 
the s t a t e  o f f i c i a l s . "  

License Revocations. Ordinarily, the threat  of being p u t  out of 

business ought to  be suff ic ient  to  improve almost any organization's 

performance. B u t  in the special case of an organization handling high- 

level wastes, the regulator would need an al ternat ive organization t o  

handle the wastes. Unless such an al ternat ive existed, any threat to  

revoke a  license would n o t  be credible. 

Personal Sanctions. Some laws make individual off icers  of an 

organization responsible for  certain standards of conduct, and they 



penalize violations direct ly  by personal fines or ja i l  sentences. These 

laws, however, are more common for  private organizations than for  public 

organizations. The use of criminal sanctions for  public o f f i c i a l s  

usually i s  restr ic ted to instances in which o f f i c i a l s  use the i r  off ice 

for  personal gain. (Officials violating c iv i l  r ights laws can be held 

personally l iab le ,  and gross negligence i s  usually grounds for  penalties 

such as suspension or f i r i n g . )  

None of these sanctions--fines, 1 icense revocations, or personal 

sanctions--seems likely t o  induce a recalci t rant  public waste management 

organization to  improve i t s  standards of performance. The d i f f icu l ty  of 

defining desired conduct and proving that  i t  has not occurred wi l l ,  a t  a 

minimum, delay imposition of the sanction. Because these sanctions have 

clear defects, the regulatory agency " i s  much more apt to threaten to 

use i t s  sanctions than actually invoke them. 11(16) 

Insti tutional Alternatives 

I n  the conventional approach to regulation, the tasks of standard 

set t ing,  licensing, monitoring, and enforcement are often performed by a 

single agency. Today, NRC has the general responsibil i ty for  these 

tasks for  nuclear matters within general standards se t  by EPA. While i t  

would be possible t o  establish a different  agency t o  regulate waste 

management, there appears t o  be no reason for  doing so. However, some 

inst i tut ional  questions about regulation remain. 

As previously mentioned, i t  i s  worth considering whether there are 

some inspection tasks in waste management suff ic ient ly  important that  a t  

least  two independent sets  of monitors o u g h t  to perform them. Perhaps 

the General Accounting Office should be charged with periodically 

inspecting both the practices of the managers of nuclear wastes and the 

practices of NRC s ta f f  charged with monitoring performance of the waste 

managers. 

Other unresolved regulatory issues include: f i r s t ,  the best 

division of responsibil i ty between s t a t e s  and NRC in the regulation of 

low-level waste s i t e s  (where a recent GAO report cast  doubt on the 

effectiveness of the current regulatory arrangement) ; second, the role 

of s ta tes  in approving the s i t ing  of waste f a c i l i t i e s  (currently 

undefined); and th i rd ,  the role of federal agencies other than NRC in 



r e g u l a t i n g  r a d i o a c t i v e  wastes- - the e x t e n t  o f  EPA a u t h o r i t y ,  f o r  example, 

i s  somewhat u n c e r t a i n ) .  

THE RESEARCH AND DEVELOPMENT FUNCTION 

A t  p resen t ,  t h e  Department o f  Energy i s  r espons ib l e  f o r  government 

research  and development i n  waste management. Funds f o r  waste manage- 

ment research  and development come f rom congress ional  a p p r o p r i a t i o n .  

The a c t u a l  research  i s  o r d i n a r i l y  done by p r i v a t e  o r g a n i z a t i o n s  under 

c o n t r a c t  t o  DOE. 

THE STATUS QUO I N  THE WASTE 
MANAGEMENT SYSTEM 

The i n t r o d u c t i o n  t o  t h i s  paper p o i n t e d  o u t  t h a t  d e c i d i n g  what ought  

t o  be t h e  a p p r o p r i a t e  i n s t i t u t i o n a l  arrangement f o r  waste management i s  

n o t  t h e  same as hav ing  those arrangements i n  p lace .  Indeed, t h e r e  i s  an 

argument t h a t  what - i s  i s  a  b e t t e r  p r e d i c t o r  o f  what w i l l  be than  any 

a l t e r n a t i v e ,  no m a t t e r  how a t t r a c t i v e :  

Ma jo r  l i n e s  o f  o r g a n i z a t i o n a l  a c t i o n  a re  s t r a i g h t - - i . e . ,  
behav io r  a t  one t ime,  t, i s  m a r g i n a l l y  d i f f e r e n t  f rom 
behav io r  a t  t - 1 .  Simple-minded p r e d i c t i o n s  work bes t :  
behav io r  a t  7 + 1  w i l l  be m a r g i n a l l y  d i f f e r e n t  f rom behav io r  
a t  t h e  p resen t  t i m e . ( l 7 )  

A l l i s o n ' s  p r o p o s i t i o n  i s  genera l :  t h e  p resen t  i s  t h e  b e s t  p r e d i c -  

t o r  o f  t h e  f u t u r e ,  whether o r  n o t  a t tempts  a re  made t o  change t h e  d i r e c -  

t i o n s  o f  o r g a n i z a t i o n s .  But  i f  no e x p l i c i t  cho ices a re  made about  

o r g a n i z a t i o n a l  r e s p o n s i b i l i t y  f o r  waste management, A l l i s o n ' s  p ropos i -  

t i o n  has even more f o r c e :  t h e  f u t u r e  o r g a n i z a t i o n  o f  waste management 

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

arrangement. 

Cur ren t  I n s t i t u t i o n a l  Arrangements 
f o r  Management 

S ince commercial waste management i s  n o t  y e t  under way, t h e r e  a r e  

some gaps i n  o u r  a b i l i t y  t o  p r e d i c t  f u t u r e  o r g a n i z a t i o n a l  arrangements. 

Bu t  most r e s p o n s i b i l i t i e s  e i t h e r  have a l r eady  been a l l o c a t e d  o r  have 

been genera l  l y  s p e c i f i e d .  



Low-Level TRU Waste 

Low-level TRU waste was handled l ike  low-level non-TRU waste until 

1974: i t  was buried in commercial shallow-land burial s i t e s .  A t  that  

time the A E C  proposed to ban shallow-land TRU burial ,  b u t  then withdrew 

the proposal. ( I 8 )  Three states--South Carolina, New York, and Kentucky-- 

now prohibit such burial ,( ' ' )  and elsewhere the policy i s  unclear. The 

al ternat ive t o  shallow-land burial i s  t o  dispose of low-level TRU waste 

l ike  high-level waste--such a policy might be necessary due t o  the long 

l i f e  of the TRU components. I f  that  policy i s  chosen, the organiza- 

tional responsibil i t ies for  low-level TRU waste could parallel those for  

high-level waste, discussed below. 

Spent Fuel Rods 

A t  present, the u t i l i t i e s  that  operate reactors retain responsi- 

b i l i t y  for  spent fuel rods while those rods are stored in cooling ponds 

adjacent to  the reactors. The spent fuel rods must then be packaged in 

casks and transported e i ther  t o  a reprocessing plant ( i f  there i s  re- 

processing) or to another interim storage f a c i l i t y  or disposal s i t e  ( i f  

there i s  no reprocessing). When federal pol icy envisioned reprocessing, 

i t  was clear that  commercial firms would be responsible for  a l l  steps in 

the handling of spent fuel rods u p  t o  and including reprocessing. (20 )  

I n  a fuel cycle without reprocessing, spent fuel rods must eventually be 

shipped t o  a repository. The federal government will have responsibil i ty 

for  operating that  repository, b u t  i t  has not yet been established when 

ownership of and responsibil i ty for  the rods will pass from the u t i l i t y  

to the government. 

High-Level Liquid Waste 

High-level liquid waste would be generated a t  reprocessing plants, 

i f  U.S. policy were to  permit fuel reprocessing. The private firm that  

ran the reprocessing plant would be responsible for  the interim storage 

of high-level liquid wastes a t  the reprocessing plant s i t e  ( in  tanks) 

and for  the sol idif icat ion of the high-level liquid waste. The solid- 

if ied high-level waste would be transported t o  a s i t e  for  final dis- 

posal. According to testimony of E l l io t t  Richardson (then chairman of 

the Energy Resources Council) before the Joint Committee on Atomic 



Energy, a  f e d e r a l  agency would p robab ly  take  r e s p o n s i b i l i t y  f o r  t h e  

waste a f t e r  i t  had been s o l i d i f i e d  a t  t h e  reprocess ing  p l a n t .  (21)  The 

f e d e r a l  agency would then  be respons ib l e  f o r  t r a n s p o r t a t i o n  t o  t h e  

d i sposa l  s i t e ,  o p e r a t i o n  o f  t h e  d i sposa l  s i t e ,  and mon i t o r i ng .  Accord- 

i n g  t o  Richardson, however, s i nce  t h e  exac t  d i v i s i o n  o f  r e s p o n s i b i l i t y  

between t h e  f e d e r a l  government and p r i v a t e  s e c t o r  had n o t  y e t  been 

e s t a b l i s h e d  i n  p r a c t i c e ,  i t  would be open t o  change. (22 

The phrase " f e d e r a l  agency" was used i n  t h e  p rev i ous  paragraph 

because t h e r e  was i n  1976 no o f f i c i a l  po l  i c y  ( e i t h e r  i n  law o r  r egu la -  

t i o n )  as t o  what o r g a n i z a t i o n  would have permanent respons i  b i l  i ty  f o r  

o p e r a t i n g  a  d i sposa l  s i t e .  ERDA was then  respons ib l e  f o r  e x p l o r i n g  

p o t e n t i a l  s i t e s  and f o r  c o n s t r u c t i n g  and o p e r a t i n g  demonst ra t ion waste 

r e s p o s i t o r i e s .  However, r e s p o n s i b i l i t y  i s  now c l e a r l y  t h e  Department o f  

Energy 's .  The Department o f  Energy O rgan i za t i on  Ac t  (Pub. L.  95-91 ; 42 

U.S.C. 7101 ) gave DOE t h e  f u n c t i o n  o f  e s t a b l i s h i n g  temporary and permanent 

f a c i l i t i e s  and programs f o r  t h e  t rea tment ,  s torage,  management, and 

u l t i m a t e  d i sposa l  o f  n u c l e a r  wastes. 

Cu r ren t  I n s t i t u t i o n a l  Arrangements 
f o r  Regu la t ion  

Agencies w i t h  r e g u l a t o r y  respons i  b i  1  i t y  f o r  commercial n u c l e a r  

wastes now i n c l u d e :  

EPA. The Environmental  P r o t e c t i o n  Agency has r e s p o n s i b i l i t y  f o r  

e s t a b l i s h i n g  g e n e r a l l y  a p p l i c a b l e  env i ronmenta l  r a d i a t i o n  s tan-  

dards.  (23 

NRC. The Nuclear  Regu la to ry  Commission i s  r espons ib l e  f o r  imp le -  

menta t ion  and enforcement o f  EPA's r a d i a t i o n  s tandards.  ( 24 )  NRC 

e s t a b l i s h e s  r e g u l a t i o n s  and p o l i c i e s  f o r  commercial waste man- 

agement. I t  l i c e n s e s  waste management f a c i l i t i e s ,  i n c l u d i n g  ERDA's 

h i g h - l e v e l  waste s to rage  f a c i l i t i e s .  (25 

S ta tes .  I n  agreement s t a t e s ,  s t a t e  governments r e g u l a t e  l ow - l eve l  

waste b u r i a l  s i t e s .  I n  a d d i t i o n ,  s t a t e s  a r e  a b l e  t o  r e g u l a t e  t h e  

t r a n s p o r t a t i o n  o f  nuc l ea r  m a t e r i a l s  i n  l e s s  than  c r i t i c a l  mass 

q u a n t i t i e s  s o l e l y  w i t h i n  t h e i r  own borders- - these p r o v i s i o n s  cou ld  

app l y  t o  t h e  t r a n s p o r t a t i o n  o f  waste m a t e r i a l s  under some circum- 

s tances.  (26)  



DOE. A l though  DOE's a b i l i t y  t o  manage i t s  own f a c i l i t i e s  m i g h t  n o t  

be t h o u g h t  o f  as a  r e g u l a t o r y  re .spons ib i1  i t y ,  i n  p r a c t i c e  i t  w i l l  

be v e r y  much l i k e  a  r e g u l a t o r .  The a c t u a l  o p e r a t i o n  o f  t h e  f a c i l i -  

t i e s  i s  a p t  t o  be done by p r i v a t e  c o n t r a c t o r s ,  and DOE's s e t t i n g  o f  

s tandards  under which t h e  c o n t r a c t o r s  o p e r a t e  and i t s  subsequent 

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

- DOT. The Department o f  T r a n s p o r t a t i o n  shares r e s p o n s i b i l i t y  w i t h  

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

t e r i a l s .  ( 2 7  

Much o f  t h e  r e g u l a t o r y  framework remains ambiguous. The boundar ies  

between t h e  a u t h o r i t y  o f  one agency and t h e  a u t h o r i t y  o f  ano the r  a r e  

f r e q u e n t l y  u n c l e a r .  P o t e n t i a l  t r o u b l e  spo ts  i n c l u d e  f a c i l i t y  s i t i n g ,  

t r a n s p o r t a t i o n  o f  waste,  and r e g u l a t i o n  o f  l o w - l e v e l  waste.  

SUMMARY 

T h i s  d i s c u s s i o n  has a t tempted  t o  o u t l i n e  i n s t i t u t i o n a l  i s s u e s  i n  

waste management r a t h e r  t h a n  t o  r e s o l v e  them. A c c o r d i n g l y ,  i t  i s  more 

a p p r o p r i a t e  t o  r e s t a t e  t h e  prob lem here  than  t o  draw c o n c l u s i o n s .  

Resol u t i o n  o f  waste management p r o b l  ems r e q u i  r e s  i n s t i t u t i o n s  t o  

c a r r y  o u t  s o l u t i o n s  t o  t e c h n i c a l  problems. I n s t i t u t i o n s  a r e  needed t o  

manage t h e  waste, t o  r e g u l a t e  waste management, and t o  c a r r y  on r e s e a r c h  

and development. Some o f  t h e s e  i n s t i t u t i o n s  now e x i s t ;  o t h e r s  remain  t o  

be c rea ted .  The cho ices  i n v o l v e d  i n  c r e a t i n g  b o t h  i n d i v i d u a l  o r g a n i z a -  

t i o n s ,  and an i n s t i t u t i o n a l  system f o r  waste management can have an 

i m p o r t a n t  i n f l u e n c e  on t h e  e f f e c t i v e n e s s  o f  t h e  waste management system. 

These c h o i c e s  shou ld  r e c e i v e  tho rough  a n a l y s i s  b e f o r e  t h e y  a r e  made. 
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CHAPTEK V I  

GENERAL ISSUES OF INTERGOVERI-IMENTAL RELATIONS I N  

i4UCLEAR WASTE DISPOSAL 

OVERVI EN 

Al though ERDA and I IRC  have broad powers t o  engage i n  and t o  regu- 

l a t e  nuc lea r  waste d i sposa l  a c t i v i t i e s ,  s t a t e  and l o c a l  governments a r e  

i n s i s t i n g  t h a t  they  be i n c l u d e d  as f u l l  p a r t i c i p a n t s  i n  t h e  c r i t i c a l  

dec i s i ons  re1  a t i n g  t o  imp1 enlentat ion o f  a  nuc lea r  waste d i sposa l  p ro -  

gram. The d i scuss ion  t h a t  f o l l o w s  se t s  f o r t h  a  range o f  i ssues  i n  which 

s t a t e  and l o c a l  governments have asser ted  p o l i c y  p o s i t i o n s  t h a t  c o n f l i c t  

w i t h  f e d e r a l  waste d i sposa l  p lans o r  t h a t  have t h e  e f f e c t  o f  imposing 

burdens on nuc lea r  a c t i v i t i e s  beyond those imposed by t h e  f e d e r a l  

government. A  success fu l  waste d isposa l  program w i l l  r e q u i r e  t h e  

federa l  government t o  be s e n s i t i v e  t o  s t a t e  and l o c a l  concerns w h i l e  

m a i n t a i n i n g  program e f f i c i e n c y  and e f f e c t i v e n e s s .  

MAJOR ISSUE AREAS 

Cooperat ion between f e d e r a l  and s t a t e  governments on waste manage- 

ment ma t t e r s  seerns e s s e n t i a l ,  y e t  many i ssues  have n o t  been reso lved .  

The p r i n c i p a l  j u r i s d i c t i o n a l  and po l  i t i c a l  problems t h a t  c u r r e n t l y  

c h a r a c t e r i z e  in tergovernmenta l  r e l a t i o n s h i p s  i n  nuc lea r  waste management 

a re  enumerated i n  t h e  f o l l o w i n g  d i scuss ion .  

Ex ten t  o f  Federal  Preemption 
o f  S t a t e  A u t h o r i t y  

A major  l e g a l  i s sue  t o  be reso l ved  i n  nuc lea r  waste management i s  

t h e  e x t e n t  t o  which t h e  f e d e r a l  government w i l l  preempt c o n t r o l  o r  

r e g u l a t i o n  o f  t he  s i t i n g ,  opera t ion ,  and i n s p e c t i o n  o f  waste management 

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

m a t e r i a l s .  A l though t h e r e  i s  a  consensus t h a t  f e d e r a l  s t a t u t e s  preempt 

s t a t e  o r  l o c a l  c o n t r o l s  concern ing r a d i o a c t i v e  emiss ion standards 

(except  s t a t e  a c t i o n  under t h e  Clean A i r  Ac t  Amendments o f  1977),  t h e  

e x t e n t  o f  f e d e r a l  preemption rega rd i ng  o t h e r  ma t t e r s  r e l a t i n g  t o  nuc lea r  

waste management i s  unc lear .  To da te ,  these i ssues  have been reso l ved  

on a  case-by-case bas i s  by t h e  cou r t s .  However, no c l e a r  s e t  o f  



precedents, which would cover the fu l l  range of waste management issues, 

has emerged. 

Much of the pol i t ical  controversy between the s ta tes  and the 

federal government centers on matters of how waste disposal s i t e s  will 

be chosen (technical c r i t e r i a )  and who will be involved in the decisions 

on where t o  f ina l ly  locate the s i t e s  (policy c r i t e r i a ) .  Even i f  the 

courts determine that  federal controls legally preempt certain s t a t e  

actions, polit ical  considerations seem t o  dictate  that  s t a t e  participa- 

tion in decision making i s  c r i t i ca l  for a  successful waste management 

program. 

States are requesting advance notice of federal waste repository 

s i t ing  plans tha t  may affect  operations within the i r  borders. The 

purpose of th i s  advance notification i s  to allow s t a t e  o f f i c i a l s  ade- 

quate opportunity to independently review proposals or plans, and to 

raise  objections i f  appropriate. Increasing numbers of s t a t e  o f f i c i a l s  

have also requested or have attempted to exercise veto power over plans 

for  s i t ing  or operation of waste disposal f a c i l i t i e s  within the i r  

borders. These expressions of in te res t  by s t a t e  government can be 

backed by legal and polit ical  actions that  can impede or hal t  e f for t s  by 

the federal government t o  s i t e  nuclear repositories or implement a  
- 

national nuclear waste management program. !he principal categories of 

potential s t a t e  action are discussed below. 

Land Use Management and Energy 
Facility Siting Regulations 

State or  1 ocal governments have tradi tional ly control 1 ed 1 and use 
planning and land use management. A t  the present time, 25 s t a t e s  have 

enacted legis lat ion affecting power plant or energy f a c i l i t y  s i t ing .  I n  

addition, local i  t i e s  nay become involved in energy faci l  i  ty s i t ing  

through local planning and zoning arrangements. Just  how these existing 

regulations and practices will a f fec t  selection of a  s i t e  for  disposal 

of nuclear wastes on nonfeaeral lands i s  unclear. Depending upon court 

interpretation of the re1 evant s ta tu tes ,  1 and use control s  may permit 

the s ta tes  t o  veto a  federal s i t e  selection. 



Cons t ruc t i on  Standards 

S ta tes  and l o c a l i t i e s  r e q u i r e  numerous pe rm i t s  f o r  c o n s t r u c t i o n  o f  

ma jo r  f a c i l i t i e s  on non federa l  l ands .  These requi rements  i n c l u d e  e l ec -  

t r i c a l  standards,  b u i l d i n g  codes, f i r e  p r o t e c t i o n ,  r o a d - b u i l d i n g  per-  

m i t s ,  water  access, sewer requi rements ,  and o the rs .  These requi rements  

can i n f l u e n c e  c o n s t r u c t i o n  cos t s  f o r  any major  f a c i l i t y  by caus ing 

c o s t l y  de lays,  o r  e x t r a  c a p i t a l  o u t l a y s .  As t h e  d o c t r i n e  o f  i n t e r -  

governmental immuni t ies  seve re l y  r e s t r i c t s  t h e  a p p l i c a b i l i t y  o f  s t a t e  

and l o c a l  c o n s t r u c t i o n  requi rements  where t h e  a c t i v i t y  i s  on f e d e r a l  

lands,  t h e  g r e a t e s t  impact  o f  l o c a l  standards would be on o f f - s i t e  

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

p r i v a t e  commercial b u r i a l  grounds f o r  l o w - l e v e l  wastes. 

T r a n s ~ o r t a t i o n  Manaaement 

S ta tes  and l o c a l i t i e s  o f t e n  e x e r c i s e  c o n t r o l s  ove r  t h e  t r a n s p o r t  o f  

nuc l ea r  m a t e r i a l s  i n c l u d i n g  shipments o f  spent  f u e l  o r  nuc lea r  wastes 

moving through t h e i r  j u r i s d i c t i o n s .  Th i s  can be accomplished by l i m i t -  

i n g  speed, weight ,  o r  r e q u i r i n g  s p e c i f i e d  n o t i f i c a t i o n s ,  ' rou t ing ,  o r  

esco r t s .  Regu la t ion  o f  t r a n s p o r t a t i o n  may p rov i de  s t a t e s  and l o c a l i t i e s  

s i g n i f i c a n t  o p p o r t u n i t i e s  t o  i n f l u e n c e  nuc lea r  waste d isposa l  p r a c t i c e s .  

Environmental  Standard S e t t i n g  
and Moni t o r i  n g  

Some s t a t e s  a r e  r eques t i ng  g r e a t e r  c o n t r o l  over  environmental  p ro -  

t e c t i o n  and nioni t o r i  ng a c t i v i t i e s  than  i s  p r e s e n t l y  p e r m i t t e d  o r  r e q u i r e d  

by NRC. A lso,  i t  i s  n o t  f u l l y  c l e a r  what t h e  u l t i m a t e  impact  o f  1977 

amendments t o  t h e  Clean A i r  Ac t  w i l l  be on s t a t e  powers t o  r e g u l a t e  

r a d i o a c t i v e  waste d isposa l  s i t e s ,  and t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  

m a t e r i a l s .  Some s t a t e s  have shown p a r t i c u l a r  i n t e r e s t  i n  e f f l u e n t  

m o n i t o r i n g  , po l  1  u t i o n  c o n t r o l  , and g a i n i n g  a u t h o r i t y  t o  shu t  down 

f a c i l i t i e s  o p e r a t i n g  w i t h i n  t h e  s t a t e  t h a t  a r e  n o t  i n  corr~pl iance w i t h  

s t a t e  s tandards.  Such concerns i n d i c a t e  t h a t  some s t a t e s  wish t o  become 

a c t i v e l y  i n v o l v e d  i n  r u l e  m a ~ i n g  and s tandard s e t t i n g  germane t o  env i ron-  

mental p r o t e c t i o n .  

Emergency Preparedness P lann ing  

S ta tes  and l o c a l i t i e s  have i n  t h e  p a s t  been p r i m a r i l y  r espons ib l e  

f o r  deve lop ing  emergency preparedness p lans  t o  implement i n  t he  event  of 



a transportation accident or an accident a t  a fixed nuclear f a c i l i t y .  

I t  i s  l ikely,  given s t a t e  interests  in nuclear issues, that  emergency 

preparedness planning will become an even more sa l ien t  issue for s t a t e  

and 1 ocal governments. 

FEDERAL PREEMPTION POWER AND STATE ACTIVITIES 

In recent years, s ta tes  have adopted a variety of controls over 

various aspects of nuclear power operations conducted within the i r  

borders. Because federal regulation of nuclear ac t iv i t i e s  i s  compre- 

hensive and detai led,  such s t a t e  actions raise  preemption issues that  

present d i f f i c u l t  questions of statutory interpretation. 

There are  two contending schools of t h o u g h t  on s t a t e  controls over 

nuclear ac t iv i t i e s .  One view maintains that  the federal regulatory 

framework i s  so pervasive that  ultimately s t a t e  attempts to  regulate 

nuclear ac t iv i t i e s  are preempted under the Commerce Clause and the 

Supremacy Clause of the U.S. Constitution. ( l  ' 2 ' 3 )  The converse view i s  

that  federal regulation i s  not so pervasive and t h a t  federal preemption 

does n o t  extend to regulations that  have purposes other than control of 

radiation hazards, even t h o u g h  such requirements might have an inci-  

dental e f fec t  on federally licensed ac t iv i t i e s .  While regulation of 

some ac t iv i t i e s  may be preempted, s ta tes  have appropriate and valid 

jurisdiction over many other aspects of the nuclear program. ( 4  

In general ternis, the preemption doctrine means tha t ,  where an 

ac t iv i ty  i s  subject to regulation under both federal and s t a t e  law, the 

federal 1 aw wi 11 prevai 1 in cases where ( a )  compl i  ance with both the 

s t a t e  and federal laws i s  impossible or ( b )  when under the circumstances 

the s t a t e ' s  law stands as an obstacle t o  the accomplishment or execu- 

tion of the ful l  purposes and objectives of the Congress. Since the 

Congress has made no express statement of intent to  preempt s t a t e  law 

concerning nuclear waste disposal, the question of how the general 

principles above apply to  issues in waste management i s  open to strenu- 

ous debate. 

The courts have held invalid on  preemption grounds s t a t e  regula- 

tions aimed a t  regulating radiological aspects of the nuclear fuel cycle 

because of the comprehensive regulatory scheme created by the Atomic 



Energy Act. ( 5 )  Section 274 of th i s  ac t  does provide for  a limited s t a t e  

role. Murphy and LaPierre interpret t h i s  section as allowing s t a t e  

regulation of radiation hazards only under an agreement w i t h  the AEC 

(formerly ERDA, now the Department of Energy). ( 6 )  Furthermore, Sec- 

tion 274(c) specifically excludes's number of areas from the scope of 

any agreement between the federal agency and a s t a t e .  These excluded 

areas are: 

1.  Construction and operation of production or ut i l izat ion 
\ 

faci 1 i  t i e s .  

2. Export or import of source, by-product, or special nuclear 

materials, or of any production or u t i l iza t ion  f ac i l i t y .  

3. Radioactive waste disposal t o  the extent specified in AEC 

regulations or orders. ( 7 )  

The f i r s t  judicial decision dealing with the question of preemption 

involving nuclear waste management was Boswell v .  City of Long Beach. (8) 

The c i ty  of Long Beach attempted to  block the p l a i n t i f f ' s  radioactive 

waste disposal ac t iv i t i e s .  The court held that  the c i ty  had no power to 

interfere ,  since the p l a i n t i f f ' s  operations were conducted under A E C  

supervision. The court added tha t ,  since the wastes must be transported 

by in ters ta te  commerce for long distances and through many communities, 

disposal of radioactive wastes i s  not simply a local concern. 

The leading case on the question of federal preemption of a s t a t e ' s  

authority t o  regulate radioactive waste releases into navigable waters 
i s  the 1971 case of Northern States Power Co. v .  Minnesota. I n  t h i s  
case, a privately owned e l ec t r i c  power company constructed a nuclear- 

fueled e l ec t r i c  generating plant under the authority of a provisional 
permit issued by the A E C .  The company subsequently sought a waste 
disposal permit from the s t a t e  pollution control agency, as required by 

s t a t e  law for  the discharge of pollutants. The waste disposal permit 

was issued, b u t  was subject t o  conditions regulating the radioactivity 
- level of effluents from the plant. rhe restr ic t ions covered the same 

areas as the AEC regulations imposed under federal law, b u t  were con- 

siderably more stringent.  The company chall enged the constitutional i  ty 

of the s t a t e  controls, charging that  they were precluded under the 



Atomic Energy Ac t  o f  1954. The c o u r t  h e l d  t h a t  f o r  t h e  purposes o f  

p r o t e c t i o n  a g a i n s t  r a d i a t i o n  hazards, t h e  f e d e r a l  government has ex- 

c l  u s i  ve a u t h o r i t y  t o  r e g u l a t e  t he  c o n s t r u c t i o n  and o p e r a t i o n  o f  nuc l ea r  

power p l a n t s ,  and t h i s  n e c e s s a r i l y  i nc l udes  t h e  a u t h o r i t y  t o  r e g u l a t e  

l e v e l s  o f  r a d i o a c t i v e  e f f l u e n t s  d ischarged f rom t h e  p l a n t .  (10)  A~ 

impo r tan t  c o n s i d e r a t i o n  f o r  t h e  c o u r t  was Nor thern S t a t e ' s  d i r e c t  

engagement i n  i n t e r s  t a t e  commerce. 

As d iscussed below, w i t h  r espec t  t o  r a d i o a c t i v e  emissions i n t o  t h e  

a i r ,  however, t h e  l e g i s l a t i v e  h i s t o r y  o f  t h e  Clean A i r  Ac t  Amendments 

i n d i c a t e s  t h a t  t h e  h o l d i n g  i n  Nor thern  S ta tes  i s  n o t  t o  be f o l l owed .  

Whi le  t h e r e  i s  genera l  agreement t h a t  r e g u l a t i o n  o f  r a d i o a c t i v e  

d ischarges i s  an area s p e c i f i c a l l y  preempted by t h e  f e d e r a l  government 

(excep t  r a d i o a c t i v e  d ischarges i n t o  t h e  a i r ) ,  t he  s i t u a t i o n  i s  n o t  a t  

a1 1  c l e a r ,  however, i n  o t h e r  s u b s t a n t i v e  areas o f  s t a t e  r e g u l a t i o n  t h a t  

do n o t  d i r e c t l y  deal  w i t h  r a d i o a c t i v e  d ischarges,  b u t  may s i g n i f i c a n t l y  

a f f e c t  t h e  o p e r a t i o n  o f  a  nuc lea r  f a c i l i t y .  The Supreme C o u r t ' s  o r i e n t a -  

t i o n  has been c h a r a c t e r i z e d  as f o l l o w s :  

The Supreme Cour t ,  however, has n o t  developed a  un i f o rm  
approach t o  preemption; i t s  dec i s i ons  i n  t h i s  area t ake  on 
an ad hoc u n p r i n c i p l e d  q u a l i t  seemingly b e r e f t  o f  any i c o n s i s t e n t  d o c t r i n a l  bas i s .  (1  ) 

Hendr ickson and S c h i l l i n g  made t h e  f o l l o w i n g  obse rva t i on  when ex- 

amin ing f e d e r a l  and s t a t e  j u r i s d i c t i o n a l  i ssues  i n  t h e  c o n t r o l  o f  

hazardous substances: 
8 -  

Whi le  preemption has been found i n  w i d e l y  va r y i ng  c i rcum- 
stances, t h e  p resen t  d i s p o s i t i o n  o f  t h e  U.S. Supreme Cour t  
appears t o  be based on a  " c o n v i c t i o n  t h a t  t he  proper  approach 
i s  t o  r e c o n c i l e  ' t h e  o p e r a t i o n  o f  bo th  s t a t u t o r y  schemes w i t h  
one ano ther  r a t h e r  than  h o l d i n g  one comple te ly  ousted. " ' (12)  
I n  any event,  t h e  f i n d i n g  o f  preemption w i l l  r i s e  f rom con- 
s i d e r a t i o n  o f  t h e  p a r t i c u l a r  i s sue  a t  hand; any conc lus ions  
f rom t h e  d i scuss ion  a r e  mere1 p r e d i c t i o n s  o f  what t h e  c o u r t s  
may h o l d  i f  a  case a r i s e s . ( l 3  7 

Thus, i t  would appear t h a t ,  b a r r i n g  congress ional  a c t i o n ,  t h e  s t a t e s  

have severa l  o p p o r t u n i t i e s  t o  i n f l u e n c e  p r o j e c t s  c a r r i e d  o u t  i n  nuc lea r  

waste management. 

I n  a d d i t i o n ,  W i l l r i c h  noted t h a t  t h e  o p e r a t i o n a l  r e a l i t y  o f  f e d e r a l  

r e1  a t i o n s  r e q u i r e s  r e c o g n i t i o n  o f  t h e  po l  i t i c a l  and economic imp1 i c a t i o n s  



of a federal-state confrontation. Whether or n o t  s t a t e  regulation would 

be eventually declared federally preempted, the governor, legis lature ,  

* or people of a s t a t e  can in many ways r e s i s t  ac t iv i ty  within the s t a t e ' s  

borders that i s  authorized or directed by the federal government. ( 1 4 )  

I n  th i s  regard, s ta tes  have a t  their  disposal several legal means 

to apply pressure on any federal project that  does not meet with s t a t e  

approval. A number of the more sa l ien t  areas will be discussed in the 

balance of this  paper. 

STATE PARTICIPATION IN DECISION MAKING 

Regardless of what arguments are offered about the legal i ty  of 

s t a t e  control over various nuclear ac t iv i t i e s ,  there i s  no question that  

o f f i c i a l s  in s ta tes  and loca l i t ies  being considered as potential loca- 

tions for  a waste repository want to be meaningfully involved in the 

decision-making process a t  an early stage. 5, As noted earl i e r ,  the 

ea r l i e s t  point a t  which s ignif icant  involvement can occur i s  in the 

definition of candidate s i t e s  for  waste repositories.  Thus, a good deal 

of the public controversy centers on the definit ion of appropriate 

s i t e s .  

Variations have been expressed as to the degree to which s t a t e  

o f f i c i a l s  wish t o  participate in the decision-making process with regard 

t o  s i t e  selection. Participation can range from the position that  the 

s ta tes  have the power to veto any plans to dispose of nuclear waste 

within the i r  jurisdiction, to a passive review of waste disposal project 

plans. Not a l l  s t a t e  o f f i c i a l s  have demanded veto power over s i t e  

selection. However, o f f i c i a l s  in a l l  of the s t a t e s  considered candi- 

dates for  a repository s i t e  have indicated that  a b  a minimum, they want 

to be apprised of developments on a timely and continuing basis. (16) 

Among the more formidable positions taken-on th is  matter are two 

"nuclear s ta tes  rights" b i l l s ,  introduced in January 1977 by Rep. M. K. 

Udall ( D .  Arizona), that  would allow s ta tes  t o  s t ipula te  conditions for  

the construction of nuclear f a c i l i t i e s  and t o  disapprove construction of 

a proposed instal la t ion before NRC approval took effect .  7, Either 

measure would serve to give s ta tes  the legal authority t o  approve or 

disapprove of nuclear f a c i l i t i e s  t o  be s i ted within the i r  borders. 



I nvo lvement  o f  s t a t e  o f f i c i a l s  e a r l y  i n  t h e  process o f  s i t e  s e l e c -  

t i o n  and e v a l u a t i o n  may t a k e  s e v e r a l  fo rms.  One theme t h a t  has been 

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

t h e  dec is ion -mak ing  process when t h e y  may e x e r t  mean ing fu l  i n p u t .  T h i s  

would  h e l p  i n s u r e  t h a t  s t a t e  o f f i c i a l s  have adequate t i m e  and resources  

t o  make r e s p o n s i b l e  d e c i s i o n s .  (18 )  . 
To t h i s  end, i n  1976 ERDA n o t i f i e d  t h e  governors  o f  s t a t e s  t h a t  t h e  

f e d e r a l  O f f i c e  o f  Waste I s o l a t i o n  may i n i t i a t e  g e o l o g i c a l  e x p l o r a t o r y  
I 

o p e r a t i o n s  w i t h i n  t h e i r  bo rde rs  i n  t h e  near  f u t u r e .  The O f f i c e  o f  Waste 
9 

I s o l a t i o n  t o o k  p a i n s  t o  n o t i f y  s t a t e  o f f i c i a l s  a t  t h e  e a r l i e s t  s tages o f  

t h e  p o s s i b l i t y  o f  conduc t ing  g e o t e c h n i c a l  e x p l o r a t i o n s  i n  s p e c i f i c  

a reas .  

Many s t a t e s  have e s t a b l i s h e d  procedures f o r  r e v i e w  and r e g u l a t i o n  

o f  energy f a c i l i t i e s  s i t e d  w i t h i n  t h e i r  j u r i s d i c t i o n .  As o f  August '  

1977, 25 s t a t e s  have enacted l e g i s l a t i o n  t h a t  p r o v i d e s  f o r  s t a t e  r e v i e w  

and /o r  approva l  o f  new e l e c t r i c  power p l a n t  f a c i l i t i e s .  (' some o f  

t h e s e  s t a t e  laws p r o v i d e  o n l y  f o r  s t a t e  approva l  o f  new g e n e r a t i n g  

f a c i l  i t i e s  (e .g . ,  New Hampshi re 's  E l e c t r i c  Power P l a n t  S i t i n g  A c t ) .  

Others ,  however, p r o v i d e  f o r  s t a t e  approva l  o f  a l l  e n e r g y - r e l a t e d  

f a c i l i t i e s ,  i n c l u d i n g  r e f i n e r i e s  and p i p e l i n e s  as w e l l  as power p l a n t s  

(e .g . ,  Wash ing ton ' s  Energy F a c i l i t y  S i t i n g  Law). It appears 1  i k e l y  t h a t  

p l a n s  f o r  waste r e p o s i t o r i e s  w i l l  be examined by t h e  s t a t e  agenc ies  

c u r r e n t l y  empowered t o  r e v i e w  p roposa ls  f o r  o t h e r  energy f a c i l i t i e s .  I t  

i s  v e r y  l i k e l y  t h a t  some s t a t e  agenc ies  w i l l  r e v i e w  r e p o s i t o r y  p r o -  

posa ls ,  even i n  those  s t a t e s  where a  more nar row s i t e - r e v i e w  mandate 

p r e s e n t l y  e x i s t s .  

CONSTRUCTION STANDARDS 

S t a t e  a p p r o v a l s  a r e  r e q u i r e d  f o r  a  w ide  v a r i e t y  o f  nonnuc lea r  

components necessary  i n  t h e  c o n s t r u c t i o n  o f  any n u c l e a r  f a c i l i t y .  The 

s p e c i f i c  a p p r o v a l s  needed v a r y  somewhat among t h e  s t a t e s .  An i l l u s t r a -  

t i v e  l i s t  o f  s t a t e  a p p r o v a l s  needed f o r  a  power p l a n t  i n  Oregon i n -  

c l  udes: ( 2 G )  

1.  P lans,  s p e c i f i c a t i o n s ,  and c o n s t r u c t i o n  methods f o r  dams. 

2. P e r m i t  f o r  r a i l r o a d  spur  ( t o  c r o s s  a  h ighway) .  



3. Design of intake/pumping f a c i l i t y  (from the standpoint of f ish 

resource protection). 

4. Effects of waste discharge during construction. 

5. Design and construction of sewage s tabi l izat ion pond.  

6. Design of sanitary water system. 

7. Pressure vessel and piping code inspection procedure in com- 

pliance with s t a t e  boiler and pressure vessel law. 

8. State f i r e  marshal1 inspection of construction drawings. 

I t  i s  unlikely that  many s t a t e  approvals would be imposed on a 

federal waste management f a c i l i t y  on federal lands. There i s  a strong 

possibil i ty that  these types of approval would be needed to develop 

conimercial burial grounds. In the l a t t e r  case, s ta tes  would wield 

considerable power over whether a given s i t e  might become operational, 

o r  be closed down, by denying or  revoking some necessary permits. 

RELATIONSHIP OF LAND USE MANAGEMENT 
ISSUES TO ALTERNATIVES FOR N U C L E A R  
WASTE MANAGEMENT 

The 10th amendment of the U.S. Constitution reserves for  the s ta tes  

a1 1 powers n o t  expl ici t ly  delegated to the federal government. Among 

these residual powers i s  the regulation of land use for  land lying 

within the s t a t e s '  boundaries. Generally, s t a t e s ,  as a matter of prac- 

t i ce ,  have turned over land use controls t o  local governments. 

Recently confl ic ts  have arisen in some s ta tes  over the acquisition 

(or attempted acquisit ion) of private land for  the possible purpose of 

constructing nuclear waste repositories.  These conflicts i l l u s t r a t e  the 

problem of defining the role tha t  s t a t e  and local land use regulations 

have in limiting or restr ic t ing acquisition of s i t e s  for  waste reposi- 

tor ies .  

I n  some instances, federal and s t a t e  agencies have developed joint  

programs for s i t ing  power plants. NRC and IJew York's ERDA have also 

evolved policies for  conducting joint  reviews of power plant s i t ing  

plans . (21 '22)  These examples of s t a t e  and federal cooperation in power 

p'lant s i t ing  stand in sharp contrast to  the situation that  prevails in 

designating potential waste repository s i t e s .  I n  this  regard, William 0. 



Doub noted tha t  in waste management matters the federal-state interface 

i s  n o t  functioning well a t  a l l .  In particular,  there has not yet  been 

developed a s e t  of systematic or uniform c r i t e r i a  that  e i ther  the s ta tes  
9 

or the federal government may use in the selection of waste repository 

s i t e s .  Furthermore, there are no standardized procedures for  conducting 
(23)  C reviews of potential s i t e s .  

Significant ambiguities ex is t  over the way in which land use regu- 

lations and controls may af fec t  the designation and ultimate selection 

of waste repository s i t e s .  If Congress expressly preempts the f i e ld  of 

management of nuclear wastes, then acquiring s i t e s  for  federal reposi- 

tor ies  would become more straightforward than i t  now seems to be. 

In the absence of an expressed declaration of preemption by the 

Congress, s i t ing  matters will probably be subject to  extensive l i t i g a -  

tion and pol i t ical  confl ic ts .  The Supreme Court has not yet  squarely 

considered the issue of s t a t e  or local land use controls with respect 

to federal ly 1 icensed atomic energy faci l  i  t i e s .  Furthermore, highly 
sophisticated 1 egal scholars have drawn total  ly different  inferences 

about the l ikely course of Supreme Court decisions in th is  area. 

When considering the issue of s t a t e  and local control over iden- 

t i fying and ultimately selecting s i t e s  for  nuclear waste repositories,  

i t  should be noted that  there are a number of wholly legitimate proce- 

dures that  can be uti l ized by s ta tes  and loca l i t ies  to delay imple- 
mentation of federal plans for  a repository. (i4) In every s t a t e  there 

are  permits required--for everything from water discharge to road 

construction--that contractors must obtain from appropriate s t a t e  agen- 

cies before they can proceed with construction. States and loca l i t i e s  
can cause delays in issuing these permits and can bring polit ical  

pressure on the federal agencies charged with the responsibility of 

building waste repositories.  

TRANSPORTATION OF RADIOACTIVE WASTE MATERIALS 

The U.S. Department of Transportation and the Nuclear Regulatory 

Commission regulate the transportation of radioactive material. To 

minimize risks to the public and transportation workers, the i r  regu- 

lations establish shipping container requirements, allowable radiation 



doses, and handling procedures. While DOT and i lRC dominate the regula- 

tion of radioactive material transportation, s t a t e  governments also 

exercise control over these shipments. Most s t a t e s  have promulgated 

requi ren-tents t o  complement the federal regulations . State transporta- 

tion agencies have regulated truck transport his tor ical ly  by closing 

certain routes to hazardous cargo and by defining maxiumum gross vehicle 

weights, vehicular dimensions ( b o t h  height and g i r t h ) ,  and speed l imits .  

Such limitations generally apply t o  radioactive cargo as well as t o  
other hazardous freight .  Additionally, about one-half of the s ta tes  

have enacted the U.S. Department of Transportation Hazardous Materials 

Regulations t o  apply t o  in t ras ta te  shipments. ( 2  5) 

Generally, the s ta tes  that  have adopted legislation on the subject 

of transportation of radioactive materials continue to s t ress  in the i r  

regulations compati bi 1 i  ty and compl iance with federal regulatory re- 

quirements, emphasizing that  s t a t e  provisions are n o t  to be interpreted 

as replacing federal regulations on the subject. I n  f ac t ,  federal regu- 

lations themselves provide for  a s t a t e  role.  

Under the federal statutory scheme, i t  appears that  there may be a t  

leas t  four ways in which a s t a t e  can validly regulate transportation of 

nuclear material. These a re :  

F i rs t ,  under Section 1 1 2  of the Hazardous Materials Transportation 

Act, s t a t e  regulation of the transportation of hazardous materials may 

be upheld i f  ( a )  such s t a t e  regulation i s  consistent with the federal 

scheme of regulation; or ( b )  i f  such s t a t e  regulations are inconsistent 

with federal regulations, they may s t i l l  be imposed i f  the Secretary of 

Transportation or his delegate determines that  such a s t a t e  reqirement 

( i )  affords an equal or greater level of protection to the public than 

under federal s ta tutes  and regulations, and ( i i )  does n o t  unreasonably 

burden commerce. An administrative procedure i s  available for  making 

these determinations. ( 2 6 )  

Second, under Section 274 of the Atomic Energy Act of 1954, the 

Nuclear Regulatory Commission may re1 inquish to  s ta tes  individually, by 

agreement, certain aspects of the commission's otherwise exclusive 

responsibility for  reguiating radiological hazards arising from the use 

or transportation of radioactive materials. 



T h i r d ,  Sec t i on  274 o f  t h e  Atomic Energy Ac t  a l s o  con f i rms  t h a t  

f e d e r a l  preemption does n o t  extend t o  s t a t e  o r  l o c a l  r e g u l a t i o n s  t h a t  

have purposes o t h e r  than  t h e  c o n t r o l  o f  r a d i a t i o n  hazards even i f  such 

requi rements  may have an i n c i d e n t a l  impact  upon t h e  use o f  nuc lea r  

m a t e r i a l s  1  icensed by t h e  Nuc lear  Regula tory  Commission. 

Four th ,  i n  some cases, a  s t a t e  may be f r e e  t o  r e g u l a t e  t h e  i n t r a -  

s t a t e  aspects o f  c e r t a i n  nuc lea r  shipments.  

However, t h e r e  a r e  some r e c e n t  examples o f  s t a t e  a c t i o n s  t h a t  seek 

t o  r e g u l a t e  independent l y  t h e  shipment o f  nuc l ea r  m a t e r i a l s ,  i n c l u d i n g  

wastes. For example, Connect icut ,  New Mexico, Oregon, and Vermont have 

adopted requi rements  p r o v i d i n g  f o r  r o u t i n g  c o n t r o l s  o r  p r o h i b i t i o n s  on 

t h e  t r a n s p o r t  o f  r a d i o a c t i v e  m a t e r i a l s .  The Connec t i cu t  l e g i s l a t i o n ,  

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

t h e  f i e l d  o f  packaging and shipment, p r o h i b i t s  shipment o f  l a r g e  q u a n t i -  

t i e s  o f  r a d i o a c t i v e  m a t e r i a l s  as d e f i n e d  i n  10 CFR 71 atid any q u a n t i t y  

o f  r a d i o a c t i v e  waste t h a t  i s  be ing  shipped f rom o r  through t h e  s t a t e  t o  

a  waste d i sposa l  s i t e  w i t h o u t  a  p e r m i t  i ssued  by t h e  S t a t e  Commissioner 

o f  ~ r a n s ~ o r t a t i o n . ( ~ ~ )  The Commissioner may r e q u i r e  changes i n  dates,  

r ou tes ,  t ime  o f  shipment, o r  e s c o r t s  i f  he deems i t  necessary t o  p r o t e c t  

t h e  p u b l i c .  Sec t i on  I D  o f  t h e  a c t  exempts m i l i t a r y  o r  n a t i o n a l  s e c u r i t y  

shipments b u t  does cover  o t h e r  shipments by t h e  Un i ted  S ta tes .  L i t i g a -  

t i o n  ove r  t ime  can c l a r i f y  and d e l i n e a t e  t h e  v a l i d i t y  o f  these types o f  

s t a t e  a c t i o n s .  

Another s e t  o f  i ssues  t h a t  have n o t  y e t  been reso l ved  cen te r s  on 

t h e  degree t o  which s t a t e s  and l o c a l i t i e s  can r e q u i r e  shipment o f  

n u c l e a r  m a t e r i a l  s  by c i r c u i t o u s  o r  r u r a l  r o u t i n g s ,  ba r  shipments th rough  

c e r t a i n  areas, o r  p l ace  l i m i t a t i o n s  on t h e  hours o f  movement. I n  an 

i n i t i a l  a d m i n i s t r a t i v e  dec i s i on ,  t h e  Department o f  T r a n s p o r t a t i o n  has 

r e c e n t l y  determined t h a t  a  New York C i t y  p r o h i b i t i o n  on t h e  t r a n s p o r t a -  

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

t h e  Federa l  Hazardous M a t e r i a l s  T r a n s p o r t a t i o n  Act.  

The g r e a t  m a j o r i t y  o f  r a d i o a c t i v e  m a t e r i a l s  sh ipped today move i n  

r o u t i n e  commercial t r a n s p o r t  equipment. The s a f e t y  f a c t o r  i n  t r a n s -  

p o r t a t i o n ,  v i s - 2 - v i s  r o ~ t i n g ,  was c h a r a c t e r i z e d  i n  an AEC p u b l i c a t i o n  i n  

1972 as f o l l o w s :  "Sa fe t y  i n  t r a n s p o r t a t i o n  does n o t  depend on s p e c i a l  



r o u t i n g s ,  a1 though spec ia l  r o u t i n g s  a re  used a t  some b r i dges  and t unne l s  

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

den t  occur .  11 (28) 

I n  summary, a  number o f  s t a t e s  have adopted t r a n s p o r t a t i o n  regu la -  

t i o n s  t h a t  a r e  i n  a d d i t i o n  t o ,  o r  perhaps i n c o n s i s t e n t  w i t h ,  f e d e r a l  

c o n t r o l s .  The v a l i d i t y  o f  s t a t e  r e g u l a t i o n s  may be cha l lenged  i n  c o u r t  

and some may be found t o  be preempted by f e d e r a l  c o n t r o l .  However, such 

s t a t e  control  can have an impo r tan t  impact on waste d i sposa l  a c t i v i t i e s .  

STATE PARTICIPATION 114 STANDARD SETTING 
AND ENVIRONKENTAL MONITORING 

Based on exper ience ga ined w i t h  nuc lea r  power p l a n t s  d u r i n g  t h e  

pas t  20 years ,  a  number o f  o f f i c i a l s  i n  d i f f e r e n t  s t a t e s  a r e  making a 

case f o r  i nc reas ing  s t a t e  p a r t i c i p a t i o n  i n  s tandard s e t t i n g  and env i ron-  

mental mon i t o r i ng .  Such p a r t i c i p a t i o n  p rov ides  f i r s t h a n d  i n f o r m a t i o n  t o  

s t a t e  o f f i c i a l s  and, i n  some ins tances ,  p rov ides  an independent assess- 

ment o f  f e d e r a l  i n s p e c t i o n  o r  m o n i t o r i n g  work. Such a  v iew i s  expressed 

i n  t h e  f o l l o w i n g  s ta tement  concern ing s t a t e  p a r t i c i p a t i o n  i n  nuc lea r  

power p l a n t  i nspec t i ons :  

. . . t h e  s t a t e s  do n o t  want t o  be i n  a  p o s i t i o n  where they  
know o n l y  as much as t h e  [ f ede ra l ]  i n s p e c t o r  decides t o  t e l l  
them. The s t a t e s  want t o  be a b l e  t o  assure t h e  p u b l i c  regard-  
i n g  t h e  q u a l i t y  o f  c o n s t r u c t i o n .  The s t a t e s  a r e  t he  ones who 
can most e f f e c t i v e l y  r e f u t e  charges such as t h a t  t h e  govern- 
ment g losses over  s loppy workmanship o r  t h a t  t h e r e  i s  an un- 
wholesome a1 1  iance  between t h e  Nuclear Regula tory  Commission 
and t h e  u t i l i t i e s .  . . . (29)  

S ta tes  have expressed i n t e r e s t  i n  be ing  a c t i v e l y  i n v o l v e d  i n  r a d i -  

o l o g i c a l  and wate r  q u a l i t y  mon i t o r i ng .  I n  t h e  absence o f  any s i t e s  

des ignated as waste r e p o s i t o r i e s ,  however, s t a t e s  have n o t  v i g o r o u s l y  

pressed t h i s  i ssue .  Once s p e c i f i c  s i t e s  a r e  des ignated,  pressures f o r  

s t a t e  invo lvement  i n  m o n i t o r i n g  and s tandard s e t t i n g  can be a n t i c i p a t e d .  

Sec t i on  122 o f  t h e  Clean A i r  Ac t  Amendments o f  1977 (30)  may sha rp l y  

change p r e e x i s t i n g  r e g u l a t o r y  a u t h o r i t y  concern ing r a d i o a c t i v e  emissions 

i n t o  t h e  a i r .  That  s e c t i o n  p rov ides  t h a t  emissions f rom r a d i o a c t i v e  

substances, i n c l  ud ing  source, by-product ,  and spec ia l  n u c l e a r  m a t e r i a l s ,  

a r e  t o  be r e g u l a t e d  under t h e  Clean A i r  Ac t .  By August 1979, t h e  



A d m i n i s t r a t o r  o f  t h e  EPA must de te rm ine  i f  r a d i o a c t i v e  emiss ions  con- 

t r i b u t e  t o  a i r  p o l l u t i o n  i n  a  way which may endanger p u b l i c  h e a l t h .  I f  

an a f f i r m a t i v e  d e t e r m i n a t i o n  i s  made, t h e  EPA must r e g u l a t e  t h e  p o l -  

l u t a n t .  Under t h e  Ac t ,  s t a t e s  may e s t a b l i s h  emiss ion  s tandards  t h a t  a r e  

more s t r i n g e n t  t h a n  EPA s tandards .  The n a t u r e  and i m p l i c a t i o n  o f  t h i s  

s t a t e  a u t h o r i t y  w i l l  now be e x p l o r e d  f u r t h e r .  

P r i o r  t o  t h e  1977 Clean A i r  A c t  Amendments, t r a d i t i o n a l  i n t e r -  

p r e t a t i o n s  o f  t h e  Atomic Energy A c t  o f  1954 had c o n s i s t e n t l y  h e l d  t h a t  

t h e  A c t  preempts any s t a t e  a u t h o r i t y  f r o m  r e g u l a t i n g  r a d i o a c t i v e  emiss ions  
(3 1) f o r  t h e  purpose o f  p r o t e c t i o n  f r o m  r a d i a t i o n  hazards.  The e x c l  u s i  ve 

r e g u l a t o r y  a u t h o r i t y  t o  e s t a b l i s h  s tandards  f o r  r a d i a t i o n  hazards was 

h e l d  t o  be t h e  NRC. 

However, t h e  1977 Clean A i r  A c t  Amendments make c l e a r  t h a t  s t a t e s  

a r e  no l o n g e r  p r e c l u d e d  f rom e s t a b l i s h i n g  and e n f o r c i n g  s tandards  t o  

r e g u l a t e  r a d i o a c t i v e  emiss ions i n t o  t h e  a i r .  A c c o r d i n g l y ,  under  t h e  

1977 Amendments, t h e r e  a r e  a t  l e a s t  f o u r  approaches t h a t  a  s t a t e  may 

t a k e  i n  t h e  r e g u l a t i o n  o f  r a d i o a c t i v e  emiss ions i n t o  t h e  a i r :  

1. A  s t a t e  may adopt  s tandards  b e f o r e  any a c t i o n  i s  taken  by t h e  

EPA. The i n t e n t  o f  S e c t i o n  122 was t o  remove l i m i t a t i o n s  on 

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

a i r .  

A  s t a t e  may w a i t  f o r  t h e  p r o m u l g a t i o n  by t h e  EPA o f  s tandards  

and then  adopt  those  s tandards  as i t s  own. The con fe rence  

r e p o r t  on t h e  1977 Amendments i n d i c a t e s  t h a t  t h e  EPA may 

choose t o  promulgate  i d e n t i c a l  s tandards  t o  those  p r e v i o u s l y  

e s t a b l i s h e d  by t h e  NRC.  However, t h e  EPA may do so o n l y  t o  

t h e  e x t e n t  t h a t  i t  f i n d s  such s tandards  adequate t o  f u l f i l l  

t h e  requ i rements  o f  t h e  Clean A i r  A c t .  The 1977 Amendments 

a l s o  p e r m i t  t h e  NRC t o  d i sapprove  any EPA, s t a t e ,  o r  l o c a l  

s tandard  promulgated under t h e  Clean A i r  A c t  i f  t h e  NRC f i n d s  

t h a t  t h e  a p p l i c a t i o n  o f  such a  s t a n d a r d  t o  a  source o r  f a c i l i t y  

w i t h i n  i t s  j u r i s d i c t i o n  would  endanger p u b l i c  h e a l t h  o r  

s a f e t y .  The P r e s i d e n t  may o v e r t u r n  such an NRC d i s a p p r o v a l  

w i t h i n  n i n e t y  days, upon appeal  by t h e  agency t h a t  promulgated 

t h e  d i sapproved  s tandard .  Thus, i f  t h e  EPA adopts  l4RC 



requi rements ,  t h e  s t a t e s  may i n  t u r n  promulgate these s tan-  

dards. Th is  i s  t h e  r e g u l a t o r y  approach p r i m a r i l y  contemplated 

by t h e  Clean A i r  Ac t  and which i s  most o f t e n  used by t h e  

s t a t e s .  

3 .  A s t a t e  may w a i t  f o r  t h e  p romu lga t ion  o f  EPA standards and 

then adopt  s tandards more s t r i c t  than  EPA's. Th is  approach i s  

exp ress l y  p e r m i t t e d  by t h e  Clean A i r  A c t  and may be pursued by 

a  s t a t e  i f  i t  determines t h a t  t h e  EPA has n o t  adequate ly  

addressed s t a t e  i n t e r e s t s  i n  deve lop ing  t h e  f ede ra l  standards.  

4. A s t a t e  may dec ide  n o t  t o  adopt  any s tandards whatsoever and 

n o t  t o  en fo r ce  any s tandards promulgated by t h e  EPA. I n  t h i s  

case, t h e  EPA, o r  by coope ra t i ve  agreement, t h e  NRC, would 

d i r e c t l y  en fo r ce  t h e  Clean A i r  Ac t  emiss ion requi rements .  

EMERGENCY PREPAREDljESS AND ACCIDENT ISSUES 

A number o f  h i g h l y  charged p u b l i c  i ssues  have a r i s e n  w i t h  r ega rd  t o  

p o t e n t i a l  problems posed by nuc lea r  acc iden ts .  Acc idents  i n v o l v i n g  

nuc lea r  waste m a t e r i a l s  a r e  o f t e n  cons idered as a  subset i n  t h e  more 

genera l  d i scuss ion .  

S t a t e  and l o c a l  governments have t h e  respons i  b i  1  i t y  o f  deve lop ing  

emergency preparedness p lans  f o r  d e a l i n g  w i t h  a  v a r i e t y  o f  acc i den t s  o r  

d i s a s t e r s .  Nuc lear  acc iden ts ,  e i t h e r  a t  f i x e d  s i t e s  o r  on t r anspo r t a -  

t i o n  rou tes ,  a r e  among t h e  p o t e n t i a l  problems t h a t  should  be addressed 

i n emergency p lans  . 
I n  t h e  case o f  n u c l e a r  power p l a n t s ,  t h e  o p e r a t o r  o f  t h e  p l a n t ,  as 

a  c o n d i t i o n  o f  l i c e n s i n g ,  must develop p lans t o  deal  w i t h  emergencies. 

I n  a d d i t i o n ,  t h e  Nuc lear  Regula tory  Commission urges s t a t e s  and l o c a l i -  

t i e s  t o  prepare emergency response p lans  and p rov ides  guidance as t o  t h e  

adequacy o f  such p lans .  NRC has no s t a t u t o r y  a u t h o r i t y  t o  mandate such 

p lanning;  however, i t  has prepared a document f o r  s t a t e  and l o c a l  o f f i -  

c i a l s  t o  use i n  deve lop ing  o r  e v a l u a t i n g  t h e  adequacy o f  t h e i r  own 

emergency p lans  . ( 3 2 )  I t  may be presumed t h a t  emergency p lans  d e a l i n g  

w i t h  acc iden ts  a t  waste r e p o s i t o r i e s  w i l l  bear a  s t r o n g  resemblance t o  

p lans  prepared f o r  acc i den t s  a t  o t h e r  types o f  f i x e d  nuc lea r  s i t e s .  ( 3 3 )  



If a radiological incident should occur a t  a nuclear f a c i l i t y  or 

during the shipment of nuclear materials (including wastes), present 

arrangements call  for the Interagency Radiological Assistance Plan 

(IRAP) t o  go into e f fec t .  (34)  IRAP i s  intended to provide a coordi- 

nating structure whereby federal,  s t a t e ,  and local emergency teams 

monitor and control ac t iv i t i e s  a t  an accident s i t e .  

DOE i s  the agency responsible for directing the overall adminis- 

t ra t ion ,  implenientation, and application of the provisions of I R A P  among 

the participating federal agencies. I t  i s  expected t o  carry out i t s  

responsibility through a national coordinating off ice a t  DOE headquarters 

and through regional coordinating offices located a t  eight f i e ld  off ices .  

I n  the event an accident occurs involving commercial nuclear 

wastes, any damages that  might accrue to third parties would be subject 

to l i a b i l i t y  claims. Total l i a b i l i t y  for any nuclear incident i s  

currently 1 imited to $560 mill ion by the Price-Anderson Act (as more 

reactors are 1 icensed, th i s  1 iabil  i t y  1 imit will gradually increase).  

Much controversy surrounds the Price-Anderson Act and the 1 inii tation of 

aggregate l i a b i l i t y  of $560 million for  any single nuclear incident. 

Some c r i t i c s  maintain that  any limitation of l i a b i l i t y  improperly 

relieves companies in the nuclear business from being ful ly  responsible 

for the i r  actions. I n  one instance, a federal d i s t r i c t  court decision 

has upheld th i s  contention. (35)  Whether the Supreme Court will uphold 

th is  decision remains to be seen. I t  also remains to  be seen what 

impact l i a b i l i t y  issues will have on the disposal of commercial nuclear 

wastes in e i ther  federal repositories or private burial grounds. 

Other issues pertaining to l i a b i l i t y  in the event of transportation 

accidents have yet  t o  be resolved. Several railroads are petitioning in 

proceedings before the Inters tate  Commerce Commission t o  cease acting as 

common car r ie rs  of spent fuel and radioactive wastes. If these r a i l -  

roads prevail ,  i t  would permit them t o  i n s i s t  upon individually nego- 

t ia ted contracts tha t  could contain comprehensive hold-harmless agreements 

in favor of the ca r r i e r ,  covering, anlong other things, any damage t o  

railroad property and l i a b i l i t y  to third parties regardless of the 

shipper 's  fau l t .  (36)  The ICC has generally ruled against the railroads 

in these proceedings. 



LOCAL GOVERNMENT ACTIVITIES RELATED 
TO WASTE MANAGEMENT OPERATIONS 

Local  governments have t r a d i t i o n a l l y  exerc ised  zoning and l a n d  use 

p l ann ing  powers t o  r e g u l a t e  a c t i v i t i e s  t h a t  occur  w i t h i n  t h e i r  j u r i s -  

d i c t i o n s .  A l though zoning and l a n d  use p l ann ing  c o n t r o l s  may n o t  

d i r e c t l y  inipinge upon f e d e r a l  r e p o s i t o r i e s ,  i t  i s  c l e a r  t h a t  i n  a  number 

o f  i ns tances ,  l o c a l i t i e s  may u t i l i z e  such powers t o  h i nde r  implementa- 

t i o n  o f  p lans  t o  t h e  p o i n t  where implementat ion may no l onge r  be f e a s i b l e .  

Local  communit ies become i n v o l v e d  i n  t h e  e v a l u a t i o n  and management 

o f  socioeconomic impacts assoc ia ted  w i t h  c o n s t r u c t i n g  and o p e r a t i n g  

l a r g e  i n d u s t r i a l  f a c i l  i t i e s  w i t h i n  t h e i r  j u r i s d i c t i o n s .  C l e a r l y ,  t h e  

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  waste management f a c i l i t y  would i n v o l v e  

s u b s t a n t i a l  s o c i a l  and economic impacts on t h e  smal l  communities t h a t  

m igh t  se rve  as h o s t  s i t e s .  

Loca l  communit ies a r e  a l s o  i n v o l v e d  i n  emergency preparedness 

p lann ing ,  e i t h e r  f o r  t r a n s p o r t a t i o n  acc i den t s  o r  f o r  i n d u s t r i a l  a c c i -  

dents  a t  waste management complexes. The l o c a l  p o l i c e  f o r c e  o r  f i r e  

department i s  o f t e n  c a l l e d  t o  t h e  scene f i r s t  i n  any acc i den t  s i t u a t i o n .  

As such, l o c a l  governments have a  d i s t i n c t  c o n t i n u i n g  concern about  

emergency preparedness a c t i o n s .  

SUMMARY 

Many c r i t i c a l  i ssues  i n v o l v i n g  in te rgovernmenta l  r e l a t i o n s  i n  

nuc lea r  waste management remain t o  be worked ou t .  The d i scuss ion  above 

has h i g h l i g h t e d  some o f  t h e  more s i g n i f i c a n t  problem areas. 

The r e s o l u t i o n  o f  some i ssues  has begun by s t a t u t o r y  amendment 

(i .e., t h e  Clean A i r  Ac t  Amendments o f  1977) o r  by t a k i n g  t he  m a t t e r  

i n t o  t h e  c o u r t s  (e.g., t h e  l i a b i l i t y  l i m i t a t i o n  p rov i ded  by t h e  P r i ce -  

Anderson A c t ) .  The Nuclear  Regula tory  Commission has a l s o  completed a  

s e r i e s  o f  s t u d i e s  aimed a t  improv ing  r e g u l  a t o r y  e f f e c t i v e n e s s  i n  f e d e r a l  / 
s t a t e  s i t i n g  a c t i o n s . ( 3 7 )  However, many o f  t h e  most c r i t i c a l  p o l i c y  

i ssues  have n o t  been reso lved .  I n  t he  absence o f  a  c l e a r  s ta tement  o f  

federa l  i n t e n t  r ega rd i ng  preemption, s i t i n g ,  1  i c e n s i n g  , and opera t ing ,  a  

nuc lea r  waste r e p o s i t o r y  w i l l  p robab ly  be accompl i shed  o n l y  a f t e r  pro-  

t r a c t e d  barga in ing ,  n e g o t i a t i o n ,  and p o s s i b l y  l i t i g a t i o n .  
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