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Research  i n t o  t h e  a v a i l a b i l i t y  of deep ,  

g e o l o g i c a l  f a c i l i t i e s  f o r  r a d i o a c t i v e  was t e  

d i s p o s a l  i s  a  ve ry  s e r i o u s  and e x t e n s i v e  

unde r t ak ing  i n  many c o u n t r i e s .  It is a l s o  an 

a c t i v i t y  i n  which t h e r e  is a  h igh  deg ree  of 

i n t e r n a t i o n a l  coope ra t i on  and agreement .  Before  

any d i s p o s a l  f a c i l i t y  can be  c o n s t r u c t e d ,  however, 

and b e f o r e  It can e v e n t u a l l y  b e  s e a l e d  up and l e f t  

t o  f u n c t i o n  i n  t h e  manner f o r  which i t  was 

des igned ,  i t  must go through t h e  a s se s smen t  

p rocedu re s  of t h e  r e g u l a t o r y  a u t h o r i t i e s  i n  each  

c o u n t r y .  It i s  i n t e r e s t i n g  t o  examine t h e  e x t e n t  

t o  whfch t h e r e  i s  agreement i n  t h e  approach be ing  

adopted  by r e g u l a t o r y  a u t h o r i t i e s  t o  t h e  l i c e n s i n g  

of such  f a c i l i t i e s .  

At t h e  p r e s e n t  t ime t h e r e  a r e  no  deep 

g e o l o g i c a l  f a c i l i t i e s  anywhere i n  t h e  wor ld .  

There  a r e ,  t h e r e f o r e ,  no l i c e n s e s  t o  examine t o  

s e e  what l i c e n s i n g  procedures  were u sed ,  b u t  by 

l ook ing  a t  what is be ing  done i n  i n d i v i d u a l  

c o u n t r i e s ,  i n  t h e  I n t e r n a t i o n a l  Atomic Energy 

Agency and i n  t h e  Nuclear  Energy Agency i t  is  

p o s s i b l e  t o  o b t a i n  a n  i d e a  of t h e  t r e n d s  which a r e  

deve lop ing .  

BASIC PRINCIPLES OF DISPOSAL 

Behind a l l  l i c e n s i n g  a c t i o n s  t h e r e  a r e  t h e  

b a s i c  was t e  management p r i n c i p l e s  which have  been 

b u i l t  up ove r  t he  y e a r s  by r e s e a r c h e r s ,  o p e r a t o r s  

and r e g u l a t o r s  a l i k e .  A document examining and 

summarizing t h e s e  concep t s  is  a t  p r e s e n t  be ing  

p repa red  by a  working group of  t h e  NEA and should  

be  ready by t h e  end of t h e  y e a r .  Two of t h e  

l a t e s t  pub l i ca t i . ons  of t h e  IAEA, S a f e t y  S e r i e s  53 

and 54, s e t  ou t  s i m i l a r  r e s u l t s  from workshops 

conducted  o v e r  t h e  l a s t  few y e a r s .  

From t h e  r a d i o l o g i c a l  p o i n t  of  view, t h e  

o v e r a l l  o b j e c t i v e  of t h e  l i c e n s i n g  p roces s  is  t o  

e n s u r e  t h a t  t h e  was t e s  a r e  d i sposed  of i n  a  manner 

which does  n o t  g i v e  r i s e  t o  unaccep t ab l e  

d e t r i m e n t s  t o  humans now o r  i n  t h e  f u t u r e .  Wastes 

a r e ,  by d e f i n i t i o n ,  m a t e r i a l s  f o r  which t h e r e  i s  

no f u r t h e r  u s e  and d i s p o s a l  i s ,  t h e r e f o r e ,  a  

method f o r  g e t t i n g  r i d  of was t e s  w i thou t  t h e  

i n t e n t i o n  of  e v e r  want ing  t o  r e t r i e v e  them. I n  

a d d i t i o n  t o  t h i s ,  t h e r e  is u n i v e r s a l  agreement 

t h a t  a f t e r  a  d i s p o s a l  f a c i l i t y  ha s  been c l o s e d  i t  

should  no t  r e l y  on i n s t i t u t i o n a l  c o n t r o l s  f o r  i t s  

i n t e g r i t y .  T h i s  e x p l i c i t  e x p r e s s i o n  of concern  

f o r  f u t u r e  g e n e r a t i o n s  i s  a n  a s p e c t  which t e n d s  t o  

c h a r a c t e r i z e  t h e  management of r a d i o a c t i v e  w a s t e s  

and i t  s tems from an  ex t ens iC)u  i n  t i ~ i ~ e  of t h e  

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

from any a c t i v i t y  shou ld  a l s o  b e a r  most of t h e  

c o s t s .  It is g e n e r a l l y  agreed  t h a t ,  t o  t h e  e x t e n t  

p o s s i b l e ,  any problems which a r e  l e f t  t o  f u t u r e  

g e n e r a t i o n s  shou ld  be no g r e a t e r  t han  t hose  which 

would b e  a c c e p t a b l e  t o  t h e  p r e s e n t  g e n e r a t i o n .  

RADIATION PROTECTION PRINCIPLES 

I n  a d d i t i o n  t o  t h e s e  p h i l o s o p h i c a l  concep t s  

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

which have  evo lved  t o  ensu re  t h a t  when humans a r e  

exposed t o  i o n i z i n g  r a d i a t i o n  t h e  r i s k s  a r e  

ma in t a ined  a t  a c c e p t a b l e  l e v e l s .  With o n l y  minor 

e x c e p t i o n s ,  most c o u n t r i e s  a c c e p t  t h e  

recommendations i n  t h i s  a r e a  of  t h e  I n t e r n a t i o n a l  

Commission on  R a d i o l o g i c a l  P r o t e c t i o n .  Its 

recommendations can  be  summarized a s  f o l l o w s :  

- no p r a c t i c e  i nvo lv ing  r a d i a t i o n  s h a l l  b e  

adop ted  u n l e s s  i t s  i n t r o d u c t i o n  produces  a  

p o s i t i v e  n e t  b e n e f i t ;  

- a l l  r a d i a t i o n  exposures  s h a l l  be  k e p t  a s  low 



a s  reasonably ach ievab le ,  economic and a l r eady  been formulated i n  s e v e r a l  c o u n t r i e s  

s o c i a l  f a c t o r s  being taken i n t o  account ;  and i n d i c a t i n g  t h e  types  of geo log ica l  and 

- t h e  dose equ iva len t  t o  i n d i v i d u a l s  s h a l l  not  hydrogeological  s e t t i n g s ,  waste forms and b a c k f i l l  

exceed t h e  appropr ia t e  dose l i m i t s .  m a t e r i a l s  which might achieve the  d e s i r e d  degree  

of containment.  

The f i r s t  of these  is n o t  d i r e c t l y  app l i cab le  

t o  waste  d i s p o s a l  s i n c e  t h e  product ion of wastes  

is i t s e l f  j u s t i f i e d  by t h e  b e n e f i t s  obta ined from 

t h e  e l e c t r i c a l  product ion which g i v e s  r i s e  t o  

t h e  was tes .  The remaining p r i n c i p l e s ,  t oge the r  

w i t h  a p p r o p r i a t e  r ecogn i t ion  of t h e  need t o  

c o n t r o l  popu la t ion  doses ,  form t h e  b a s i s  f o r  t h e  

r a d i o l o g i c a l  assessment of a l l  waste  d i s p o s a l  

methods. The i r  proper implementation c a l l s  f o r  

some form of cos t -benef i t  a n a l y s i s .  

The r e g u l a t o r y  process  r e q u i r e s  a  s u i t a b l e  

demonstra t ion t h a t  r ad ionuc l ides  e n t e r i n g  t h e  

b iosphere  from a  waste d i s p o s a l  f a c i l i t y  do s o  

on ly  a t  a  r a t e  which is c o n s i s t e n t  wi th  t h e  above 

p r i n c i p l e s .  

SAFETY ANALYSIS 

There is  no disagreement on t h e  manner i n  which 

such a  demonstra t ion can be  made; i t  can only  be 

done through t h e  use of p r e d i c t i v e  model l ing.  

Even though nuc lea r  f u e l  wastes  l o s e  a c t i v i t y  

through r a d i o a c t i v e  decay and e v e n t u a l l y  reach 

v e r y  low l e v e l s ,  t he  time f o r  t h i s  t o  occur  is  

long  enough t h a t  no p r a c t i c a l  demonstra t ion,  i n  

t h e  normal sense  of t h e  word, can b e ' c a r r i e d  o u t .  

Models w i l l  t h e r e f o r e  be used which a r e  based on 

as sessment s  of t h e  mechanisms and pathways by 

which r a d i o n u c l i d e s  may even tua l ly  move from t h e  

f a c i l i t y  t o  t h e  biosphere .  Regulatory agencies  

must then ,  a s  a  r e s u l t  of t h e i r  own assessments  

o f  t h e s e  models, be convinced t h a t  t h e  p r e d i c t i o n s  

being made a r e  accep tab le .  

A s a f e t y  approach a l r eady  favoured by 

r e g u l a t o r y  agencies  is t h a t  d i s p o s a l  f a c i l i t i e s  

must be  designed wi th  defense  i n  depth  whereby 

t h e r e  w i l l  be m u l t i p l e  b a r r i e r s ,  e i t h e r  man-made 

o r  n a t u r a l ,  t o  con ta in  t h e  wastes  and r e s t r i c t  t h e  

movement of r ad ionuc l ides .  Guidel ines  have 

ACCEPTANCE CRITERIA 

It  i s  g e n e r a l l y  agreed,  and prel iminary 

e s t i m a t e s  i n d i c a t e ,  t h a t  t h e  a c t u a l  dose a r i s i n g  

from t h e  d i s p o s a l  of spent  f u e l  wastes  w i l l  be  

extremely smal l  and we l l  below t h e  maximum l i m i t s  

recommended by t h e  ICRP. F a c i l i t y  performance, 

a s  shown by t h e  s a f e t y  assessment ,  w i l l  n o t  

t h e r e f o r e  be judged a g a i n s t  these  maximum l e v e l s  

but  a g a i n s t  much lower t a r g e t  l e v e l s  de r ived  a s  a  

r e s u l t  of a n t i c i p a t e d  behaviour.  It is  t h e  t a s k  

of t h e  n a t i o n a l  r egu la to ry  a u t h o r i t i e s  t o  s e t  

these  c r i t e r i a  and,  i n  s o  doing, they w i l l  be 

i n i t i a t i n g  t h e  process  of determining what is  

reasonable  i n  l i g h t  of t h e  ICRP recommendation 

t h a t  a l l  doses be  a s  low a s  reasonably ach ievab le .  

The c r i t e r i a  w i l l  i n i t i a l l y  t ake  t h e  form of 

design t a r g e t s  f o r  o v e r a l l  f a c i l i t y  performance. 

A s  conf idence i s  gained i n  t h e  methods and models 

f o r  a s s e s s i n g  f a c i l i t y  behaviour,  and poss ib ly  

a f t e r  t h e r e  have been modif icat ions ,  they w i l l  

e v e n t u a l l y  be  used a s  acceptance c r i t e r i a .  

There a r e  a t  l e a s t  two d i f f e r e n t  ways of 

s e t t i n g  t h e s e  design/acceptance c r i t e r i a  and both  

a r e  being considered.  The f i r s t  i nvo lves  s e t t i n g  

a  va lue  of dose f o r  both ind iv idua l  and popu la t ion  

exposures and then as sess ing  t h e  performance of 

t h e  f a c i l i t y  i n  r e l a t i o n  t o  these  l i m i t s .  The 

l e v e l s  would be  s e t  a t  some smal l  f r a c t i o n  o f ,  f o r  

example, t h e  l i m i t s  s e t  by the  ICRP. The main 

d i f f i c u l t y  l i e s  i n  being a b l e  t o  perform 

meaningful dose  commitment c a l c u l a t i o n s  over  long  

time pe r iods .  The o t h e r  method is t o  t ake  a  

comparative approach, thus  overcoming t h e  need t o  

be d e f i n i t e  wi th  regard t o  populat ion s i z e .  The 

f a c i l i t y  can be judged according t o  whether t h e  

dose i t  c o n t r i b u t e s  is an accep tab ly  smal l  

f r a c t i o n  of t h a t  which could be obta ined from 

background r a d i a t i o n .  It i s  a l s o  p o s s i b l e  t o  use  



compar isons  such  a s  t h o s e  based  o n  t h e  amount of  

o r e  from which t h e  o r i g i n a l  uranium was o b t a i n e d .  

The re  is  s t i l l  room f o r  much d i s c u s s i o n  i n  t h i s  

a r e a ,  and i t  i s  t o o  e a r l y  t o  s a y  which approach  

w i l l  p rove  t o  be  t h e  most w ide ly  a c c e p t e d .  

CONCEPT DEMONSTRATION 

As was s t a t e d  b e f o r e ,  i t  w i l l  n e v e r  b e  p o s s i b l e  

t o  demons t r a t e ,  th rough per formance ,  t h e  

s u c c e s s f u l  behaviour  o f  a  deep  d i s p o s a l  f a c i l i t y ,  

s imp ly  because  o f  t h e  t ime s c a l e .  However, t h e r e  

is  ev idence  of  a  t r e n d  toward a  s p e c i a l  k ind  of  

demons t r a t i on  i n v o l v i n g  an examina t i on ,  n o t  of  an 

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

c o n c e p t u a l  s i t e  embodying t h e  r ange  of p r o p e r t i e s  

l i k e l y  t o  b e  encoun t e r ed  i n  r e a l  s i t u a t i o n s .  T h i s  

h a s  a r i s e n  i n  d i f f e r e n t  ways. I n  F i n l a n d ,  Sweden, 

S w i t z e r l a n d  and Germany i t  h a s  come through t h e  

l e g i s l a t i v e  r o u t e  where t h e  con t i nued  u se  o f  

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

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

a v a i l a b l e .  I n  t h e  Uni ted  S t a t e s ,  a  g e n e r i c  

env i ronmen ta l  impact  a n a l y s i s  h a s  been  produced 

and i n  Canada t h e  Atomic Energy C o n t r o l  Board h a s  

been asked  t o  comment on a  g e n e r i c  assessment  

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

unde r t aken .  With t h e  con t i nued  p u b l i c  and 

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

w a s t e s ,  t h i s  t r e n d  cou ld  w e l l  become a  permanent 

f e a t u r e  of  r e g u l a t o r y  p rocedu re s  i n  t h e  f u t u r e .  




