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I n t r o d u c t i o n  
 
This Briefing Paper has been prepared to inform discussion of the respective 
merits of earl y  cl osure of a geol ogical  repository ,  compared w ith a period of 
ex tended underground storage prior to cl osure.  
 
I t covers: 
 
- D efinition of terms  
- R epository  design concepts 
- The pros and cons of designing for reversibil ity  
- I nternational  ex perience 
- A  note on monitoring 
- A ddressing repository  design during the siting process 
 
D e f i n i t i o n  o f  T e r m s   
 
The term ‘ retrievabil ity ’  is often used as a short-hand for a number of different 
w ay s of getting radioactive w astes out of a repository .  To promote better 
understanding,  it is hel pful  to distinguish betw een three terms: 
 
• R eversibil ity  – w here the w aste can be tak en out of a repository  by  simpl y  

reversing the original  empl acement process.  I n this case,  the repository  is 
functioning as a store and al l  back fil l ing is del ay ed. 

• R etrievabil ity  – w here the w aste can be removed because access tunnel s 
have not been seal ed and the material  used to ‘ back fil l ’  vaul ts can be 
removed,  for ex ampl e,  by  w ater j etting.   

• R ecoverabil ity  – w here the w aste can onl y  be removed by  mining or simil ar 
intrusive methods. I n this case,  the w hol e repository  has been back -fil l ed and 
seal ed. 
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W ith these definitions,  ‘ retrievabil ity ’  has a much more specific and narrow  
meaning than normal l y  understood.  I t is arguabl e that w hen many  stak ehol ders 
refer to the need for ‘ retrievabil ity ’  they  are actual l y  referring to a preference for 
‘ reversibil ity ’ ,  rather than for ‘ retrievabil ity ’  or ‘ recoverabil ity ’  as defined above.   
 
R e p o s i t o r y  D e s i g n  C o n c e p t s  
 
Prior to the C oR W M  process,  N irex  devel oped a Phased G eol ogical  D isposal  
( PG D )  concept intended to al l ow  ‘ reversibil ity ’  over a period up to a few  hundred 
y ears ie for an ex tended period of underground storage prior to back fil l ing and 
seal ing the repository .  This concept invol ves a design that w oul d enabl e the 
repository  to remain open for that time.  The design is intended to ensure that: 
vaul ts can be l eft open;  on-going maintenance and refurbishment coul d tak e 
pl ace;  and atmospheric conditions in the repository  coul d be control l ed to 
preserve the integrity  of w aste pack ages for as l ong as possibl e. 
 
A l ternativel y ,  a repository  can be designed for back fil l ing and cl osure as soon as 
al l  w astes have been empl aced.  The design and geol ogical  req uirements for 
such a repository  w oul d be somew hat l ess onerous than for PG D 1.   
 
T h e  P r o s  a n d  C o n s  o f  D e s i g n i n g  f o r  R e v e r s i b i l i t y  
 
C oR W M ’ s publ ic and stak ehol der engagement programmes show ed that many  
citiz ens and stak ehol ders support the idea of being abl e to have an ex tended 
period of underground storage prior to repository  back -fil l ing and cl osure: 
 

…  p e o p l e  g e n e r a l l y  s u p p o r t  a  m a n a g e m e n t  s t r a t e g y  a i m e d  a t  r e d u c i n g  b u r d e n s  o n  f u t u r e  
g e n e r a t i o n s  w h i l e  a t  t h e  s a m e  t i m e  p r e s e n t i n g  s u f f i c i e n t  f l e x i b i l i t y  t o  a d d r e s s  c o n c e r n s  a b o u t  
p u b l i c  c o n f i d e n c e  a n d  e n a b l e  r e t r i e v a b i l i t y  i n  r e s p o n s e  t o  f u t u r e  t e c h n o l o g i c a l  a d v a n c e  o r  n e w  
i n f o r m a t i o n  a b o u t  r i s k s  a n d  o p p o r t u n i t i e s . 2  
 

C oR W M ,  how ever,  took  the view  that l eaving a repository  open,  for centuries 
after w aste empl acement,  increases the risk s disproportionatel y  to any  gains.  
G overnment has recentl y  endorsed this view 3. 
 

                                            
1 C o R W M  n o t e s  t h a t  t h e  “ t h e s e  d i f f e r e n c e s  i n  d e s i g n  a r e  r e g a r d e d  a s  a  m a t t e r  o f  d e t a i l ”  b y  m a n y  
e x p e r t s  ( r e p o r t  t o  G o v e r n m e n t ,  J u l y  0 6 ,  p 117 ) .   M a k i n g  p r o v i s i o n  f o r  a n  e x t e n d e d  p e r i o d  o f  
r e v e r s i b i l i t y  i s  l e s s  c h a l l e n g i n g  i n  h a r d  r o c k s  t h a n  c l a y  o r  s a l t .  
2 C o R W M  R e p o r t  t o  G o v e r n m e n t ,  J u l y  20 0 6 ,  p 119 -120 .  
3 ‘ M a n a g i n g  R a d i o a c t i v e  W a s t e  S a f e l y :  A  F r a m e w o r k  f o r  I m p l e m e n t i n g  G e o l o g i c a l  D i s p o s a l ’ ,  
C o n s u l t a t i o n  D o c u m e n t ,  25 J u n e  20 0 7 ,  p a r a  3. 19 .  
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The pros and cons that need to be tak en into account in reaching a j udgement 
about w hether to design a repository  for an ex tended period of underground 
storage prior to cl osure are as fol l ow s4: 
 
Pros 
 
W astes coul d be tak en out of the repository  in response to: 
 
• Technical  safety  concerns that are onl y  recognised after w aste empl acement 

eg advances in scientific understanding reveal  unex pected characteristics or 
phenomena that are detrimental  to the l ong-term safety  of the repository . 

• A  desire to ex tract resources from the w astes in the repository . 
• A  desire to use al ternative w aste treatment or disposal  techniq ues devel oped 

in the future. 
• C hanges in social  acceptance and perceptions of risk ,  or changed pol icy  

req uirements. 
 
O ther pros incl ude: 
 
• F l ex ibil ity  ( the repository  coul d be back fil l ed and cl osed at any  time w ithin the 

design l ife for the period of ex tended underground storage) . 
• Publ ic and stak ehol der support,  increased prospect of acceptabil ity  to 

potential  host communities,  and potential  to inspire more confidence. 
 
O n the l atter,  N irex  have argued that a period of ex tended underground storage 
coul d enabl e increased confidence to be devel oped through the provision of 
consistent monitoring information and continued scrutiny  of the l ong-term safety  
case5. 
 
C on s 
 
R easons for not k eeping a repository  open for ex tended periods incl ude: 
 
• I mposing burdens on future generations,  incl uding the need for continued 

active management of the w astes during underground storage,  and ul timatel y  
the need to back fil l  and cl ose the repository  or retrieve the w astes. 

                                            
4 T h i s  r e v i e w  o f  p r o s  a n d  c o n s  d r a w s  o n  d i s c u s s i o n s  d u r i n g  t h e  C o R W M  p r o c e s s  a n d  a n  o v e r v i e w  
i n  N E A ,  C o n s i d e r i n g  R e v e r s a b i l i t y  a n d  R e t r i e v a b i l i t y  i n  G e o l o g i c  D i s p o s a l  o f  R a d i o a c t i v e  W a s t e ,  
O E C D ,  20 0 1 
5 N i r e x ,  ‘ C o n t e x t  N o t e :  R e t r i e v a b i l i t y ’ ,  D o c u m e n t  f o r  C o R W M ,  D e c e m b e r  20 0 5.  
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• Potential  negative effects,  incl uding conventional  safety  and radiol ogical  
ex posure of w ork ers engaged in ex tended storage operations. 

• Potential  for fail ure to seal  a repository  properl y  due to l oss of organisational ,  
technical  or financial  capabil ities. 

• I ncreased opportunity  for unauthorised access to the repository  to retrieve or 
interfere w ith the w astes during times of social  or pol itical  unrest. 

 
O ther cons incl ude: 
 
• I ncreased financial  costs associated w ith more onerous design req uirements 

and k eeping the repository  open for l onger. 
• Q uestionabl e fl ex ibil ity  – once w astes are empl aced it is difficul t to envisage 

circumstances w here w astes w oul d be removed,  because this w oul d req uire 
al ternative facil ities and potential l y  invol ve abandonment of an ex pensive 
repository . 

 
I n addition,  an E nvironment A gency  review  of the viabil ity  of N irex ’ s PG D  
concept6 has ex pressed concern that pl ans for a l ong period of underground 
storage are not sufficientl y  technical l y  underpinned.  The E A  ex pressed particul ar 
concern about w aste pack age degradation during ex tended storage.  I n 
response,  N irex  argued that if pack ages are stored under suitabl e conditions and 
handl ed appropriatel y  they  are not ex pected to req uire repack aging w ithin a 
period of 3 0 0  y ears7.  C oR W M  took  the view  that this period might be shorter 
and that there is a need for greater cl arity  about anticipated pack age l ifetimes. 
 
I n t e r n a t i o n a l  E x p e r i e n c e  
 
I n a review  of retrievabil ity  concepts for C oR W M ,  W ardel l  A rmstrong report8 that 
out of 1 4  repository  programmes w orl dw ide: 
 
- 8  incl ude reversibil ity  in the design concept for a period bey ond the 

empl acement of w astes 
- 1  incl udes it onl y  for the period of operation of the repository  
- 3  have not y et decided and  
- 2  mak e no provision for reversibil ity .  
 
                                            
6 E A ,  ‘ R e v i e w  o f  N i r e x  R e p o r t :  T h e  V i a b i l i t y  o f  a  P h a s e d  G e o l o g i c a l  R e p o s i t o r y  C o n c e p t  f o r  t h e  
L o n g -T e r m  M a n a g e m e n t  o f  t h e  U K ’ s  R a d i o a c t i v e  W a s t e ’ ,  N W A T / N i r e x / 0 5/ 0 0 3,  N o v e m b e r  20 0 5.  
7 N i r e x ,  ‘ C o n t e x t  N o t e :  R e t r i e v a b i l i t y ’ ,  D o c u m e n t  f o r  C o R W M ,  D e c e m b e r  20 0 5.  
8 W a r d e l l  A r m s t r o n g ,  ‘ D e e p  D i s p o s a l  – C o n c e p t s  o f  R e t r i e v a b i l i t y  a n d  t h e  V i e w s  o f  S t a k e h o l d e r s ’ ,  
T S 0 42,  O c t o b e r  20 0 4.  
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They  al so point out that from an international  perspective “ opinions that 
stak ehol ders,  especial l y  the publ ic,  general l y  req uire the incl usion of retrievabil ity  
w ithin the design concept are w idespread” . 
 
M o n i t o r i n g  
 
The issue of monitoring is often considered al ongside that of reversibil ity .  
C oR W M  reported that the N irex  PG D  concept incl udes a period of monitoring 
conditions in a repository  before and after vaul ts are back fil l ed.  I t noted that the 
concept onl y  provides for sub-surface monitoring over a few  hundred y ears,  but 
that surface based monitoring w oul d be possibl e for as l ong as there is 
institutional  control .  The E nvironment A gency  is understood to tak e the view  
that post-cl osure monitoring w il l  not be req uired for a repository  that has an 
adeq uate safety  case.    
 
A d d r e s s i n g  R e p o s i t o r y  D e s i g n  D u r i n g  R e p o s i t o r y  S i t i n g   
 
N uL eA F ’ s Pol icy  S tatement on G eol ogical  D isposal 9 noted that a final  decision on 
repository  design is not needed until  underground investigations have begun,  
w hich al l ow s time for further research,  discussion and agreement w ith potential  
host communities and others on repository  design features. 
 
This position accords w ith that of C oR W M : 
 
.. it is unlikely that underground investigations will start for at least 15-2 0  years,  and 
a dec ision on the detailed rep ository design will not b e needed until then.  T here are 
already several different rep ository c onc ep ts designed to allow for m onitoring and 
p ossib le retrieval b efore final c losure and it is likely that thinking in this area will 
develop  further.  T he delay b efore site investigations b egin will allow tim e for further 
researc h,  disc ussion and agreem ent with p otential host c om m unities and others on 
the design features that should b e inc luded. 

 
More recently, Government has stated that the design and construction of a 
repository “can be carried out in such a way that option of extended retrievability 
is not excluded”10. 
 
NuLeAF considers that the issue of whether to design a repository for an 
extended period of reversibility should be discussed and agreed with potential 
host communities during the siting process. 

                                            
9 N u L e A F ,  ‘ G e o l o g i c a l  D i s p o s a l ’ ,  P o l i c y  S t a t e m e n t  3,  J a n u a r y  20 0 7 .  
10 ‘ M a n a g i n g  R a d i o a c t i v e  W a s t e  S a f e l y :  A  F r a m e w o r k  f o r  I m p l e m e n t i n g  G e o l o g i c a l  D i s p o s a l ’ ,  
C o n s u l t a t i o n  D o c u m e n t ,  25 J u n e  20 0 7 ,  p a r a  3. 20 .  


