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Disclaimer 

Conformément au règlement (CEE, Euratom) n° 354/83 du Conseil du 1er février 1983 
concernant l'ouverture au public des archives historiques de la Communauté économique 
européenne et de la Communauté européenne de l'énergie atomique (JO L 43 du 15.2.1983, 
p. 1), tel que modifié par le règlement (CE, Euratom) n° 1700/2003 du 22 septembre 2003 
(JO L 243 du 27.9.2003, p. 1), ce dossier est ouvert au public. Le cas échéant, les documents 
classifiés présents dans ce dossier ont été déclassifiés conformément à l'article 5 dudit 
règlement. 

In accordance with Council Regulation (EEC, Euratom) No 354/83 of 1 February 1983 
concerning the opening to the public of the historical archives of the European Economic 
Community and the European Atomic Energy Community (OJ L 43, 15.2.1983, p. 1), as 
amended by Regulation (EC, Euratom) No 1700/2003 of 22 September 2003 (OJ L 243, 
27.9.2003, p. 1), this file is open to the public. Where necessary, classified documents in this 
file have been declassified in conformity with Article 5 of the aforementioned regulation. 

In Übereinstimmung mit der Verordnung (EWG, Euratom) Nr. 354/83 des Rates vom 1. 
Februar 1983 über die Freigabe der historischen Archive der Europäischen 
Wirtschaftsgemeinschaft und der Europäischen Atomgemeinschaft (ABI. L 43 vom 15.2.1983, 
S. 1), geändert durch die Verordnung (EG, Euratom) Nr. 1700/2003 vom 22. September 2003 
(ABI. L 243 vom 27.9.2003, S. 1), ist diese Datei der Öffentlichkeit zugänglich. Soweit 
erforderlich, wurden die Verschlusssachen in dieser Datei in Übereinstimmung mit Artikel 5 
der genannten Verordnung freigegeben. 
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DRAFT 

COMMUNICATION FROM THE COMMISSION TO THE COUNCIL 

SUBJECT : F i r s t report on the present s i t u a t i o n and prospects i n the 
management of r a d i o a c t i v e waste i n the Community. 

I. INTRODUCTION 

In i t s r e s o l u t i o n of 18 February 1980 (*), the Council approved a 
Community plan of a c t i o n i n the f i e l d of r a d i o a c t i v e waste. This plan 
r e f e r s to the problems posed by r a d i o a c t i v e waste from nuclear i n s t a l 
l a t i o n s and i n p a r t i c u l a r those concerning the management and storage 
of high l e v e l and/or l o n g - l i v e d waste. It runs from 1980 to 1992 and 
i s reviewable every three years (**). 

Point 1 of the plan provides f o r a continuous a n a l y s i s of the radioac
t i v e waste management s i t u a t i o n i n the Community with a view to 
adoption of the necessary s o l u t i o n s . This a n a l y s i s must cover: 

- the techniques a v a i l a b l e and i n s t a l l a t i o n s already i n existence or 
planned by the Member States f o r the various stage of r a d i o a c t i v e 
waste management, i n c l u d i n g processes and p r a c t i c e s f o r f i n a l 
d i s p o s a l ; 

- t e c h n o l o g i c a l research and development work which the Member States 
and the Community intend to carry out; 

- management p r a c t i c e s f o r various categories of waste which have been 
or are to be defined i n the Member States; 

- the estimated implementation dates and schedules. 

The information and r e s u l t s obtained from t h i s work are to be used "to 
keep the Community and the Member States constantly up to date on work 
and achievements i n the management and storage of r a d i o a c t i v e waste, 
having regard to nuclear programme requirements". 

(*) O.J. No C 51 of 29 February 1980 
( * * ) In the l i g h t of the s i t u a t i o n described here a f t e r and according to 

the opinion of the competent Advisory Committee on programme manage
ment (O.J. No C 51 of 29 February 1980) given on 5 November 1982, the 
Commission considers that there are no reasons to modify the plan of 
a c t i o n f o r the time being. This Commission's d e c i s i o n w i l l be the 
subiect of another communication. 
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Consequently the Commission i s tra n s m i t t i n g to the Council, together 
with i t s comments, the annexed report drawn up on the basi s of i n f o r 
mation supplied by the Member States; t h i s report r e f l e c t s the s i t u a 
t i o n i n 1981-82 and gives the prospects i n the management of radioac
t i v e waste i n the Community member States up to the end of the cen
tury. The Commission intends to follow up t h i s report, the f i r s t of 
i t s type, with others i n order to keep the Council r e g u l a r l y informed 
throughout the duration of the plan. 

I I . The Commission draws the Council's a t t e n t i o n to the fol l o w i n g p o i n t s : 

a) Because of the high l e v e l of development i n the Member States, r a d i o 
a c t i v e waste of many d i f f e r e n t categories and o r i g i n s i s produced i n 
the Community (see chapter I of the r e p o r t ) . 

In terms of contained r a d i o a c t i v i t y , waste from nuclear power s t a t i o n s 
and associated f u e l cycle plants accounts f o r the majority of the 
waste produced. This a p p l i e s only to States having nuclear power 
programme. As several Member States have developed the f u e l cycle i n 
i t s various stages, the ensuing waste d i f f e r s very g r e a t l y i n type, 
volume, r a d i o a c t i v i t y l e v e l , l i f e , e t c . 
In volume terms, a considerable proportion c o n s i s t s of waste from 
medical uses, non nuclear industry and research. This a p p l i e s to a l l 
the Member States (see chapter 1.4). 

b) The r a d i o a c t i v e waste s i t u a t i o n therefore has to be analysed by 
categories of s i m i l a r waste. According to the report, the present 
s i t u a t i o n i n the Community i s as follows (see chapter I I ) : 

- There i s some 30 years of experience i n low and medium l e v e l waste 
management, which appears to meet the current requirements of 
nuclear power programmes i n the Member States and also safety 
requirements, as regards both past achievements and future develop
ments. It i s of course e s s e n t i a l to ensure that t e c h n o l o g i c a l 
progress i s c o n t i n u a l l y a p p l i e d (see chapter IV, point 6). 

- There should not be any major problems i n disposing of low and 
medium l e v e l waste i n so f a r as e x i s t i n g methods (sea dumping and 
land disposal) w i l l continue to be used. This c a l l s f o r ra p i d 
necessary decisions on the i d e n t i f i c a t i o n and opening up of new 
s i t e s (see chapter IV, point 7). 

- The basic technologies f o r the management of l o n g - l i v e d waste con
taminated by alpha emitters and high l e v e l waste are a v a i l a b l e . Some 
are coming on to the market place (waste v i t r i f i c a t i o n ) (see chapter 
I I I ) . However current development e f f o r t s must be continued. A 
s p e c i a l e f f o r t must be payed f o r adapting treatment and con d i t i o n i n g 
processes f o r waste contaminated by alpha emitters to the conditions 
required by d i s p o s a l i n g e o l o g i c a l formations (see chapter IV, point 
8) . 

- So f a r these types of waste have been stored pending f i n a l d i s p o s a l . 
Disposal f a c i l i t i e s f o r alpha waste should come in t o s e r v i c e i n the 
Member States concerned i n the ea r l y 1990s (see chapter IV, point 
9) . 

- High l e v e l waste d i s p o s a l i s being studied by the Member States and 
the Community from se v e r a l angles: d i s p o s a l i n deep c o n t i n e n t a l 
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g e o l o g i c a l formations such as s a l t , c l a y , c r y s t a l l i n e rocks a v a i l 
able i n the Community and the f e a s i b i l i t y of which appears to have 
been proved, and i n the ocean bed (see chapter IV, point 12). 

I I I . From t h i s a n a l y s i s i t r e s u l t s : 

- Solutions which over long years of experience have been p h y s i c a l l y 
demonstrated to be f e a s i b l e have therefore been found to many of the 
r a d i o a c t i v e waste problems, e s p e c i a l l y f o r the medium and short term 
management stages, such as treatment, conditioning and temporary 
storage. 

- D i s p o s a l , which i s the ultimate long-term stage of management, has 
not yet been s u c c e s s f u l l y demonstrated f o r l o n g - l i v e d and high l e v e l 
waste categories. 
A s o l u t i o n to t h i s problem i s regarded as an important f a c t o r for 
the p u b l i c acceptance of nuclear development and that i s why the 
Commission considers that a convincing demonstration must be given, 
even i f : 

- d i s p o s a l does not r e a d i l y lend i t s e l f to d i r e c t demonstration 
since i t needs safety assessments covering the very long term, 
which of necessity have to be based e i t h e r on accelerated tests 
or on i n d i r e c t evaluations; 

- the need to allow h i g h l y a c t i v e waste to " c o o l " f o r several 
decades r u l e s out any i n d u s t r i a l d i s p o s a l before the end of the 
century. 

IV. In the l i g h t of what has been said above, the Commission considers i t 
e s s e n t i a l v i g o r o u s l y to pursue the Community a c t i v i t i e s that have been 
s u c c e s s f u l l y conducted over the past few years and are recognized by 
the Community i n s t i t u t i o n s . 

In a d d i t i o n , s p e c i a l a t t e n t i o n should be paid to the implementation of 
the measures described i n point 2 of the Community plan of a c t i o n (*). 

Consequently the Commission has adopted the following course of 
a c t i o n : 

- Presentation to the Council i n 1983 / 1984 - and i n conformity with 
the o b j e c t i v e s of the s c i e n t i f i c and t e c h n i c a l a c t i v i t i e s of the 
framework programme - of new R&D programmes which w i l l be c a r r i e d 
out by the J o i n t Research Center (programme 1984 - 1987) and by cost 
shared actions (programme 1985 - 1989). These programmes w i l l focus 
on a l l aspects of the waste d i s p o s a l problem: p r i o r waste condi t i o n 
i n g , s p e c i f i c a t i o n s f o r d i s p o s a l , q u a l i t y c o n t r o l , d i s p o s a l i n 
g e o l o g i c a l formations, ad m i n i s t r a t i v e , l e g a l and f i n a n c i a l aspects. 

- Encouragement of t e c h n i c a l cooperation between Member States e i t h e r 
at the l e v e l of l i c e n s i n g A u t h o r i t i e s or i n the context of the R&D 
e f f o r t e s p e c i a l l y by s u i t a b l e measures to f a c i l i t a t e : 

(*) Examination at Community l e v e l of measures which could ensure the 
long-term or permanent storage of r a d i o a c t i v e waste under optimum 
con d i t i o n s " (Plan of a c t i o n , point 2). Note: the terms "permanent 
storage" and " d i s p o s a l " are synonymous. 
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a) s t a f f m o b i l i t y and exchanges between p u b l i c or p r i v a t e bodies 
taking part i n the Community R&D programme mentioned above. 

b) the n e g o t i a t i o n of s u i t a b l e methods f o r the subsequent phases of 
the programme; t h i s should involve r e c i p r o c a l commitments between 
the p a r t i c i p a n t s i n the programme since up to now they have l e g a l 
t i e s only with the Commission. 

- In the context of the Community plan of a c t i o n , examination of the 
development status, f e a s i b i l i t y , cost and p o s s i b l e timetable f o r 
the various stages i n the implementation of d i s p o s a l options f o r 
l o n g - l i v e d and high l e v e l waste ranging from c o n d i t i o n i n g to the 
d i s p o s a l f a c i l i t y p i l o t p r o j e c t ; continuation of the safety studies 
already s t a r t e d . The corresponding proposals f o r p r o j e c t s w i l l be 
presented at the same time as the proposal f o r the 1985 - 1989 R 
and D programme. 

- Promotion of a demonstration - w i t h i n the meaning of Section I I I 
above - of one or more r a d i o a c t i v e waste management plans, i n c l u d 
ing d i s p o s a l i n g e o l o g i c a l formations. The plan concerned could 
cover s e v e r a l s i t e s or i n s t i t u t i o n s , with each of the s i t e s p r o v i d 
ing s p e c i f i c s e r v i c e s . Cooperation extended to the outside of the 
Community should help to improve the standard of the demonstration 
and avoid c o s t l y d u p l i c a t i o n . 

- The Commission i n v i t e s the member States to communicate, as from 
now, t h e i r p o s s i b l e p r o j e c t s concerning the above actions and i n 
p a r t i c u l a r the study and r e a l i s a t i o n of experimental or demonstra
t i o n d i s p o s a l i n s t a l l a t i o n s . 

- Community a i d going beyond the budget a l l o c a t e d to the R&D program
mes could be requested to help finance the above p r o j e c t s . The 
Commission w i l l make concrete proposals i n order to meet any 
requests f o r f i n a n c i n g , provided the corresponding p r o j e c t s are i n 
l i n e with the i n t e r e s t s of s e v e r a l Member States. 
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CHAPTER I 

P r e s e n t s i t u a t i o n a n d p r o s p e c t s c o n c e r n i n g r a d i o a c t i v e 
w a s t e p r o d u c t i o n i n t h e Member S t a t e s o f t h e C o m m u n i t y . 

1.1. S o u r c e s o f r a d i o a c t i v e w a s t e p r o d u c t i o n 

A L L h u m a n a c t i v i t i e s i n e v i t a b l y p r o d u c e w a s t e . 
I n p a r t i c u l a r , t h e u s e o f r a d i o a c t i v e m a t e r i a l s o f n a t u r a l o r a r t i f i c i a l 
o r i g i n g i v e s r i s e t o t h e p r o d u c t i o n o f r a d i o a c t i v e w a s t e r e q u i r i n g t r e a t m e n t , 
c o n d i t i o n i n g a n d d i s p o s a l t o make i t s a f e f o r man a n d h i s e n v i r o n m e n t f o r 
a s l o n g a s n e c e s s a r y . 

T h i s u s e a l s o g e n e r a t e s l i q u i d a n d g a s e o u s e f f l u e n t s w h i c h a r e d i s 
c h a r g e d i n t o s u r f a c e w a t e r a n d t h e a t m o s p h e r e i n c o n f o r m i t y w i t h t h e r a d i a t i o i 
p r o t e c t i o n r e g u l a t i o n s i n f o r c e a n d s u b j e c t t o a d e q u a t e c o n t r o L . T h e s e d i s 
c h a r g e s a r e c o m m u n i c a t e d t o t h e C o m m i s s i o n o f t h e E u r o p e a n C o m m u n i t i e s a n d 
a p p e a r i n p e r i o d i c r e p o r t s b y t h e C o m m i s s i o n ; t h e y d o n o t c o n s t i t u t e r a d i o 
a c t i v e w a s t e a s s u c h a n d d o n o t come w i t h i n t h e s c o p e o f t h i s r e p o r t . 

T h r e e t y p e s o f a c t i v i t i e s g e n e r a t i n g r a d i o a c t i v e w a s t e c a n b e c o n s i 
d e r e d w i t h i n t h e E u r o p e a n C o m m u n i t y ( m i l i t a r y a c t i v i t i e s do n o t come w i t h i n 
t h e s c o p e o f t h i s r e p o r t ) : 

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

e l e m e n t s . 

S o u r c e s o f w a s t e may b e n u c l e a r p o w e r s t a t i o n s a n d t h e a s s o c i a t e d 
f u e L c y c l e f a c i l i t i e s , l a b o r a t o r i e s a n d r e s e a r c h c e n t r e s , f a c t o r i e s a n d 
h o s p i t a l s . T h e r e l a t i v e i m p o r t a n c e o f t h e s e s o u r c e s v a r i e s c o n s i d e r a b l y f r o m 
o n e c o u n t r y t o a n o t h e r w i t h i n t h e C o m m u n i t y ; a l L t h e s e c o u n t r i e s c o m m o n l y 
u t i L i s e r a d i o é l é m e n t s f o r r e s e a r c h , i n d u s t r i a l a n d t h e r a p e u t i c p u r p o s e s , b u t 
t o d a t e o n l y s o m e o f t h e m h a v e u n d e r t a k e n n u c l e a r p o w e r p r o g r a m m e s , w h i c h 
g e n e r a t e w a s t e c o n t a i n i n g m o s t o f t h e r a d i o a c t i v i t y . 

T h e a c t i v i t i e s l i n k e d t o t h e n u c l e a r p o w e r p r o g r a m m e s e n t a i l t h e 
f o l l o w i n g w a s t e p r o d u c t i o n : 

a ) P r o d u c t i o n o f l o w l e v e l w a s t e d u r i n g t h e s u c c e s s i v e s t e p s o f t h e 
f u e l c y c l e u p s t r e a m f r o m t h e n u c l e a r r e a c t o r , n a m e l y t h e m i n i n g a n d 
p r o c e s s i n g o f u r a n i u m o r e s c o n t a i n i n g a l p h a - e m i t t i n g r a d i o i s o t o p e s 
o f n a t u r a l o r i g i n ( s u c h a s r a d i u m - 2 2 6 ) , c o n v e r s i o n i n t o u r a n i u m 
h e x a f l u o r i d e , u r a n i u m e n r i c h m e n t i n t h e u r a n i u m - 2 3 5 f i s s i l e 
i s o t o p e a n d t h e f a b r i c a t i o n o f f u e l e l e m e n t s . T h i s t e c h n o l o g i c a l a n d 
p r o c e s s w a s t e (x ) c o n t a i n s m a t e r i a l s c o n t a m i n a t e d by u r a n i u m i s o t o p e s . 

( x ) T e c h n o l o g i c a l w a s t e i s made u p , f o r e x a m p l e , o f n o n - r e u s a b l e c l o t h e s , 
r a g s , p a p e r s , p l a s t i c s h e e t s , e t c . , w h e r e a s p r o c e s s w a s t e c o n s i s t s o f 
m a t e r i a l s s p e c i f i c t o t h e p r o c e s s u s e d . 

1 



b ) P r o d u c t i o n o f Low a n d m e d i u m L e v e l w a s t e d u r i n g t h e o p e r a t i o n o f  
t h e r e a c t o r s o f n u c l e a r p o w e r p l a n t s a n d o f t h e a s s o c i a t e d f u e l 
c y c l e p l a n t s . As f a r a s r e a c t o r s a r e c o n c e r n e d , a m a j o r p a r t o f 
t h i s w a s t e c o n s i s t s o f e v a p o r a t o r c o n c e n t r a t e s , i o n e x c h a n g e r e s i n s , 
f i l t e r c a r t r i d g e s o f c o o l a n t l o o p s a n d o f f - g a s c l e a n i n g d e v i c e s , 
d e c o n t a m i n a t i o n s o l u t i o n s , e t c . T h i s w a s t e e s s e n t i a l l y c o n t a i n s 
a c t i v a t i o n p r o d u c t s a n d t r a c e s o f f i s s i o n p r o d u c t s , w h i c h , i n t h e 
e v e n t o f t h e f a i l u r e o f f u e l e l e m e n t c l a d d i n g , c a n b e p r e s e n t i n t h e 
p r i m a r y c o o l a n t l o o p o f t h e r e a c t o r . 

c ) P r o d u c t i o n o f l o w , m e d i u m a n d h i g h l e v e l w a s t e i n t h e p a r t o f t h e 
f u e l c y c l e d o w n s t r e a m f r o m t h e n u c l e a r r e a c t o r , e s s e n t i a l l y d u r i n g 
t h e r e p r o c e s s i n g o f t h e s p e n t f u e l ( x ) ; t h i s w a s t e c o n t a i n s t h e 
f i s s i o n p r o d u c t s , t r a n s u r a n i c e l e m e n t s s u c h a s a m e r i c i u m a n d 
c u r i u m , a n d t r a c e s o f p l u t o n i u m ( t h e s e v a r i o u s r a d i o e l e m e n t s a r e 
p r o d u c e d i n t h e r e a c t o r a n d a r e s e t f r e e d u r i n g t h e d i s s o l u t i o n o f 
t h e f u e l i n t h e r e p r o c e s s i n g p h a s e ) . 

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

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

a ) I n r e s e a r c h , w a s t e f r o m n u c L e a r r e s e a r c h c e n t r e s i s t h e m o s t a b u n d a n t 
a n d r e s e m b l e s t h a t p r o d u c e d u n d e r n u c l e a r p o w e r p r o g r a m m e s . 

b ) I n i n d u s t r y a n d m e d i c i n e , w a s t e comes f r o m t h e p r o d u c t i o n a n d 
u t i l i z a t i o n o f r a d i o i s o t o p e s . E x a m p l e s i n c l u d e n o n - d e s t r u c t i v e t e s t i n g 
i n i n d u s t r y b y m e a n s o f gamma r a d i a t i o n o r n e u t r o n s o u r c e s , r a d i o -
s t e r i l i z a t i o n o f f o o d , s u r g i c a l a n d o t h e r p r o d u c t s , c o b a l t u s e d i n 
c a n c e r t r e a t m e n t , e t c . . . 

( x ) T h e s e o p e r a t i o n s s e p a r a t e u n b u r n t u r a n i u m a n d p l u t o n i u m f r o m t h e 
" a s h " o f n u c l e a r c o m b u s t i o n . T h e u r a n i u m a n d p l u t o n i u m r e c o v e r e d 
c a n t h e n b e r e c y c l e d . 

2 



I .2. R a d i o a c t i v e w a s t e c a t e g o r i e s 

R a d i o a c t i v e w a s t e c o m p r i s e s a L a r g e v a r i e t y o f m a t e r i a l s . 
T h e s e m a t e r i a l s c a n h a v e d i f f e r e n t p h y s i c o - c h e m i c a l s t a t e s , c a n e m i t 
s e v e r a l t y p e s o f r a d i a t i o n (x) a n d c a n h a v e r a d i o a c t i v i t i e s r a n g i n g 
o v e r s e v e r a l o r d e r s o f m a g n i t u d e . 

T h i s d i v e r s i t y r e s u l t s i n e x t r e m e l y d i f f e r e n t h a z a r d p o t e n t i a l s 
a n d n e c e s s i t a t e s t h e r e f o r e d i f f e r e n t t y p e s o f m a n a g e m e n t . R a d i o a c t i v e 
w a s t e s h o u l d t h e r e f o r e b e c l a s s i f i e d b y c a t e g o r i e s . No c l a s s i f i c a t i o n 
i s a c c e p t e d t o d a y a s a n i n t e r n a t i o n a l o r C o m m u n i t y s t a n d a r d , a l t h o u g h 
t h e c l a s s i f i c a t i o n o f u n t r e a t e d w a s t e p r o p o s e d b y t h e I A E A ( x x ) c o n s 
t i t u t e s a s o r t o f r e f e r e n c e f o r n u m e r o u s l a b o r a t o r i e s a n d n u c l e a r 
i n s t a l l a t i o n s ( 1 ) . 

M o s t o f t h e e x i s t i n g c l a s s i f i c a t i o n s c o m p l y w i t h o p e r a t i o n a l 
r e q u i r e m e n t s ; c o n s e q u e n t l y , t h e u t i l i z a t i o n o f some o f t h e m i s l i m i t e d 
t o t h e i n t e r n a l n e e d s o f c e r t a i n o r g a n i z a t i o n s , w h i l e o t h e r s a r e 
e s t a b l i s h e d f o r r e g i o n a l a n d p o s s i b l y n a t i o n a l u s e . Some c l a s s i f i c a t i o n s 
a r e u s e d f o r t h e o r e t i c a l p u r p o s e s , i n p a r t i c u l a r f o r g l o b a l a n d s a f e t y 
s t u d i e s . 

I n t h e s e c i r c u m s t a n c e s i t i s p o s s i b l e t o e n s u r e p r a g m a t i c a l l y 
p r o p e r w a s t e m a n a g e m e n t a n d t h e p r o t e c t i o n o f man a n d h i s e n v i r o n m e n t . 
On t h e o t h e r h a n d , o v e r a l l e v a l u a t i o n s a r e d i f f i c u l t , i n p a r t i c u l a r 
w h e n t h e y h a v e t o c o v e r s e v e r a l c o u n t r i e s , a s i s t h e c a s e f o r a n e v a l u a t i o n 
c o n c e r n i n g t h e E u r o p e a n C o m m u n i t y . 

T h e c l a s s i f i c a t i o n u s e d i n t h i s r e p o r t a n d d e s c r i b e d b e l o w h a s 
b e e n c h o s e n b e c a u s e i t w a s t h e b e s t w a y o f p r e s e n t i n g f o r t h e C o m m u n i t y , 
t h e q u a n t i t a t i v e d a t a o n t r e a t e d a n d c o n d i t i o n e d r a d i o a c t i v e w a s t e p r o d u c e d 
i n t h e Member S t a t e s ( a n d b y t h e C o m m u n i t y ' s J o i n t R e s e a r c h C e n t r e ) . I t 
a l s o o f f e r s t h e a d v a n t a g e o f g r o u p i n g t h e r a d i o a c t i v e w a s t e i n t o c a t e g o r i e s 
w h i c h c o r r e s p o n d t o t h e d i s p o s a l o p t i o n s a t p r e s e n t a p p l i e d o r e n v i s a g e d 
b y t h e M e m b e r S t a t e s ( c f r . c h a p . I I a n d I I I ) . 

F o u r m a i n c a t e g o r i e s a r e c o n s i d e r e d : 

- l o w l e v e l w a s t e , 
- m e d i u m l e v e l w a s t e , 
- a l p h a w a s t e , 
- h i g h l e v e l w a s t e . 

T h e s e c a t e g o r i e s , a n d t h e i n c l u s i o n o f a ' t y p e ' o f w a s t e i n o n e 
c a t e g o r y r a t h e r t h a n i n a n o t h e r , a r e o b v i o u s l y n o t o f a r e g u l a t o r y o r 
n o r m a t i v e n a t u r e . M o r e o v e r , t h e m a n a g e m e n t p r a c t i c e s o f some Member S t a t e s 
may b e s u c h t h a t t y p e s o f w a s t e o r c a t e g o r i e s i d e n t i c a l t o t h o s e c o n s i d e r e d 
i n t h e p r e s e n t r e p o r t may n o t e x i s t o n a n a t i o n a l l e v e l . 

( x ) T h e y a r e e s s e n t i a l l y a l p h a , b e t a a n d gamma r a d i a t i o n , 

( x x ) I n t e r n a t i o n a l A t o m i c E n e r g y A g e n c y . 
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a ) T h e c a t e g o r y o f Low L e v e l w a s t e i n c l u d e s w a s t e ( m a i n l y t e c h n o l o g i c a l ) 
c o n t a i n i n g o r s u s p e c t e d o f c o n t a i n i n g b e t a - g a m m a e m i t t e r s a n d e s s e n t i a l l y 
n a t u r a l l y o c c u r r i n g a l p h a e m i t t e r s i n Low c o n c e n t r a t i o n s ( a n d t h e r e f o r e 
o f Low a c t i v i t y ) c o m i n g f r o m r e s e a r c h c e n t r e s , t h e i n d u s t r i a l a n d m e d i c a l 
u t i l i z a t i o n o f r a d i o é l é m e n t s a n d v a r i o u s i n s t a l l a t i o n s i n t h e n u c l e a r 
f u e l c y c l e . T h e c o n c e n t r a t i o n o f t h e o t h e r a l p h a e m i t t e r s ( p l u t o n i u m , 
a m e r i c u m , e t c . ) i n t h i s w a s t e c a t e g o r y i s p r a c t i c a l L y n i l a n d i s t h e 
s u b j e c t o f v e r y s t r i c t c o n t r o l s (x ) . 

b ) T h e c a t e g o r y o f m e d i u m l e v e l w a s t e c o m p r i s e s p r o c e s s w a s t e c o n t a i n i n g 
p r i n c i p a l l y b e t a - g a m m a e m i t t e r s i n r e l a t i v e l y l a r g e c o n c e n t r a t i o n s . T h e 
w a s t e i n t h i s c a t e g o r y o r i g i n a t e s , f o r t h e m o s t p a r t , f r o m n u c l e a r p o w e r 
p l a n t s ( i o n e x c h a n g e r e s i n s , f i l t e r c a r t r i d g e s , e v a p o r a t o r c o n c e n t r a t e s , 
e t c . ) . T h e c o n c e n t r a t i o n o f t h e a l p h a e m i t t e r s i n w a s t e o f t h i s c a t e g o r y 
i s t h e s a m e a s i n l o w a c t i v i t y w a s t e , ( x ) 

c ) T h e w a s t e i n t h e a l p h a w a s t e c a t e g o r y ( x ) c o m p r i s e s t e c h n o l o g i c a l a n d 
p r o c e s s w a s t e f r o m n u c l e a r L a b o r a t o r i e s w h e r e r e s e a r c h i s c a r r i e d o u t 
o n t r a n s u r a n i c s , f r o m p l a n t s f a b r i c a t i n g u r a n i u m - p l u t o n i u m m i x e d o x i d e 
f u e l e l e m e n t s a n d f r o m s p e n t f u e l r e p r o c e s s i n g p l a n t s . Some i s l o w - l e v e l 
w a s t e e s s e n t i a l l y c o n t a i n i n g a l p h a e m i t t e r s . T h e r e s t i s m e d i u m - l e v e l 
w a s t e c o n t a i n i n g a l p h a , b e t a a n d gamma e m i t t e r s f r o m r e p r o c e s s i n g p L a n t s , 
s u c h a s f u e l c l a d d i n g a n d h u l l s a n d s h e a r i n g s f r o m d e c a n n e d f u e l e l e m e n t s . 

d ) T h e c a t e g o r y o f h i g h l e v e l w a s t e c o n s i s t s , f o r t h e p u r p o s e o f t h i s r e p o r t , 
s o l e l y o f v i t r i f i e d w a s t e c o n t a i n i n g n u c l e a r c o m b u s t i o n a s h e s ( f i s s i o n 
p r o d u c t s a n d t r a n s p l u t o n i u m e l e m e n t s w h i c h a r e a l p h a , b e t a a n d gamma 
e m i t t e r s ) . 

( x ) F o r t h e F e d e r a l R e p u b l i c o f G e r m a n y a l p h a w a s t e i s i n c l u d e d i n t h e Low 
a n d m e d i u m L e v e l c a t e g o r i e s i n v i e w o f t h e f a c t t h a t d e e p g e o l o g i c a l 
f o r m a t i o n s w i l l b e u s e d f o r t h e d i s p o s a l o f a l l c a t e g o r i e s o f w a s t e . 
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I . 3 . N u c l e a r p o w e r p r o g r a m m e s 

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

S e v e r a l C o m m u n i t y c o u n t r i e s h a v e i n s t a l l e d n u c l e a r p o w e r p l a n t s 
s i n c e t h e e n d o f t h e 1 9 5 0 s . F o r t h e 10 c o u n t r i e s o f t h e p r e s e n t C o m m u n i t y , 
i n s t a l l e d n u c l e a r p o w e r r o s e g r a d u a l l y f r o m 0 . 4 8 Gwe i n 1 9 6 0 t o 7 . 5 GWe 
i n 1 9 7 0 , a n d w a s a b o u t 2 8 GWe i n 1 9 8 0 . 

A s f a r a s t h e f u t u r e i s c o n c e r n e d , t h e f o r e c a s t s a t t h e e n d o f 
1 9 8 0 o n t h e d e v e l o p m e n t o f n u c l e a r p o w e r p r o g r a m m e s up t o t h e y e a r 2 0 0 0 
a r e s u m m a r i z e d i n T a b l e 1.1 w h i c h s h o w s , c o u n t r y b y c o u n t r y a n d f o r some 
k e y y e a r s , t h e n e t - n u c l e a r p o w e r i n s t a l l e d , c o m m i t t e d a n d / o r p l a n n e d a t 
t h e e n d o f t h e y e a r , ( x ) 

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

( x ) T h i s t a b l e e s s e n t i a l l y t a k e s u p t h e d a t a g i v e n i n t h e r e p o r t o f t h e 
" a d h o c " A d v i s o r y C o m m i t t e e f o r t h e r e p r o c e s s i n g o f i r r a d i a t e d n u c l e a r 
f u e l s ( C 0 R E C 0 M ) ( 2 ) . H o w e v e r , t h e d a t a o n t h e F r e n c h , N e t h e r l a n d s 
a n d B r i t i s h p r o g r a m m e s h a v e b e e n r e v i s e d t o t a k e i n t o c o n s i d e r a t i o n : 
- r e c e n t m o d i f i c a t i o n s i n t h e p r o g r a m m e f o r t h e i n s t a l l a t i o n o f n u c l e a r 

p o w e r p l a n t s i n F r a n c e ; 
- t h e e x i s t i n g N e t h e r l a n d s p o l i c y o n n u c l e a r e n e r g y . 
- n a t u r a l u r a n i u m n u c l e a r p o w e r p l a n t s ( M a g n o x r e a c t o r s ) a l r e a d y i n 

o p e r a t i o n i n t h e U n i t e d K i n g d o m w h o s e i n s t a l l e d p o w e r d i d n o t f i g u r e 
i n t h e CORE COM r e p o r t . 
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T a b l e I.1 : Nuc lear power programmes o f the Community Member States. 

COUNTRY 

Net power i n s t a l l e d at the end of the year (GWe) 

a) = power s t a t i o n s in o p e r a t i o n , committed 8 p lanned 

b) = only power s t a t i o n s in o p e r a t i o n and committed 

1980 1985 1990 1995 2000 

BELGIUM (1 ) a) 

b) 

1.65 

1.65 

5-5 

5.5 

5-5 

5.5 

5-5 

5.5 

5-5 

5. 5 

DENMARK (2) a) 

b) 

0 

0 

0 

0 

0 

0 

(1.3) 

0 

(2 .6) 

0 

GERMANY F .R . a) 

b) 

8. 95 

8.95 

18.2 

18.2 

29.6 

29.6 

40 

29.6 

53 

29.6 

FRANCE a) 

b) 

10 

10 

39 

39 

58 

44 

75 

44 

90 

39 

IRELAND (3) a) 

b) 

0 

0 

0 

0 

0 

0 

0.6 

0 

2 

0 

ITALY (4) a) 

b) 

1.24 

1.24 

1.24 

1.24 

7.2 

3-2 

13.2 

3.2 

21 

3. 1 

NETHERLANDS a) 

b) 

0-.51 

0. 51 

0. 51 

0. 51 

0.51 

0.51 

0.51 

0.51 

0. 51 

0. 51 

UNITED a) 
KINGDOM b ) 

6 

6 

10 

10 

11 

10 

15 

9 

20 

8 

(1) No d e c i s i o n has been taken on the development of the n u c l e a r power programme 
a f t e r 1985. 

(2) These are mean va lues in a range of f o r e c a s t s , the lower l i m i t of which i s z e r o . 
(3) Very t e n t a t i v e f i g u r e s . 
(4) The i n s t a l l e d power of 21 GWe i n 2000 i s d e r i v e d from an e x t r a p o l a t i o n no yet 

endorsed by the government a u t h o r i t i e s . 

N . B . Luxembourg s t i l l has nos p lans to const ruc t n u c l e a r power s t a t i o n s ; i n f o r m a t i o n 
on any n u c l e a r programme t h a t might be cons idered i n Greece was not submit ted 
to the Commission i n due t i m e . 
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I . 4 . P r o s p e c t s f o r t h e p r o d u c t i o n o f w a s t e i n t h e C o m m u n i t y Member S t a t e s 

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

c o n d i t i o n e d r a d i o a c t i v e w a s t e l i n k e d t o n u c l e a r p o w e r programmes and a s s o c i 

a t e d f u e l c y c l e i n s t a l l a t i o n s ( x ) a n d t o r a d i o a c t i v e waste r e s u l t i n g from 

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

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

by Member S t a t e d e l e g a t e s t o t h e C o m m i s s i o n ' s A d v i s o r y Commit tee o n Programme 

M a n a g e m e n t f o r t h e m a n a g e m e n t a n d s t o r a g e o f r a d i o a c t i v e w a s t e . 

T h e e s t i m a t e s c o v e r a p e r i o d o f 20 y e a r s , f r o m 1 9 8 1 t o 2 0 0 0 . T h e y a r e 

more r e l i a b l e f o r t h e f i r s t t h a n t h e s e c o n d d e c a d e f o r t h e f o l l o w i n g r e a s o n s ; 

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

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

f u t u r e t h e s e p r o g r a m m e s a r e v e r y u n c e r t a i n ; 

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

d e v e l o p m e n t e f f o r t s o f s o m e Member S t a t e s , o f was te t r e a t m e n t and coxnéi— 

t i o n i n g p r o c e s s e s g i v i n g b e t t e r v o l u m e r e d u c t i o n f a c t o r s w i l l b e awai i lLato lLe 

i n t h e y e a r s t o c o m e ; a n y p r o g r e s s h e r e w i l l r e s u l t i n s m a l l e r volLiuimes ©t f 

w a s t e t h a n g i v e n i n t h e f o l l o w i n g t a b l e s ; 

- t h e c h o i c e o f t h e n a t u r e a n d s c o p e o f t h e t r e a t m e n t and c o n d i t i o n i n g t © toe 

a p p l i e d t o w a s t e d e p e n d s , t o a l a r g e e x t e n t , u p o n t h e d i s p o s a l ©pti i©ims 

s e l e c t e d a n d m u s t b e o p t i m i z e d i n t h a t l i g h t ; some Member S t a t e s Hnawe im©tl 

y e t made f i n a l c h o i c e s , t h e r e a r e u n c e r t a i n t i e s a b o u t t h e vol iu i imes ©tf t r r ea t t ed i 

a n d c o n d i t i o n e d w a s t e . 

F i n a l l y t h e e s t i m a t e s g i v e n a l s o e n c o m p a s s m a t e r i a l s u h i d h i a r e ©may 
s u s p e c t e d o f r a d i o a c t i v e c o n t a m i n a t i o n . T h e f u t u r e i n t r e d u c t i o n © f mniimiiiimiuni 

v a l u e s ( " d e m i n i m i s " v a l u e s ) , w h i c h a r e now b e i n g d i s c u s s e d imtermatt i iaBimalLlLsfv 

w i l l m a k e i t p o s s i b l e t o d e f i n e t h r e s h o l d s b e l o w w h i c h t h e s e i m a t e H a l L s <ås> 

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

s i g n i f i c a n t l y r e d u c e t h e v o l u m e o f l o w l e v e l waste shown i n t h e ffolLl©wriiimg 

t a b I e s . 

(x ) W i t h t h e e x c e p t i o n o f l o w l e v e l w a s t e f r o m t h e m i n i n g and t r e a t m e n t 

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

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

F o r w a s t e f r o m t h e d e c o m m i s s i o n i n g o f n u c l e a r power p l a n t s , i t shouu l ld 

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

d o w n b e f o r e t h e e n d o f t h e c e n t u r y , t h e d e c o m m i s s i o n i n g o p e r a t i o n s w/iilLlL 

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

c o n d i t i o n e d ( a t l e a s t f o r t h e m a j o r p a r t ) a f t e r t h e y e a r 2 0 0 0 . E s t i m a t e s 

o f t h e q u a n t i t i e s o f t h i s w a s t e a r e b e i n g made f o r t h e C o m u n i t y unndeir 

t h e C o m m i s s i o n ' s r e s e a r c h a n d d e v e l o p m e n t p r o g r a m m e o n t h e d e c o m m i s s i o n i n g 

o f n u c l e a r p o w e r p l a n t s ( O . J . n ° L 8 3 / 1 9 o f A p r i l 4 , 1 9 7 9 ) . T h e y a r e 

l i k e l y t o b e a v a i l a b l e t o w a r d s t h e e n d o f t h e programme ( 1 9 8 3 ) . 
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F o r e a c h Member S t a t e , t h e e s t i m a t e s h a v e b e e n s p l i t up i n t o t h e 
f o u r w a s t e c a t e g o r i e s d i s c u s s e d i n p a r a g r a p h 1 . 2 a n d p r e s e n t e d b y p e r i o d s 
o f f i v e y e a r s . T h e y a r e s e t o u t i n T a b l e s 1 . 2 , 1 . 3 , 1 . 4 a n d 1 . 5 b e l o w , 
f o r l o w , m e d i u m , a l p h a a n d h i g h l e v e l w a s t e r e s p e c t i v e l y . F u r t h e r m o r e , 
t h e d a t a h a v e b e e n c u m u l a t e d , c a t e g o r y by c a t e g o r y , a n d a r e s h o w n i n 
F i g . 1 . 1 . f o r t h e C o m m u n i t y a s a w h o l e . 

T h e d a t a o n w a s t e a s s o c i a t e d w i t h n u c l e a r p o w e r p r o g r a m m e s r e l a t e t o 
t h e n e t p o w e r , i n s t a l l e d a t t h e e n d o f t h e y e a r , r e s u l t i n g f r o m n u c l e a r 
p o w e r p l a n t s i n o p e r a t i o n , c o m m i t t e d a n d p l a n n e d , g i v e n i n i t e m a ) o f 
T a b l e 1 . 1 . H o w e v e r , a c c o u n t h a s b e e n t a k e n i n s o m e c a s e s o f a c e r t a i n 
t i m e l a g t o a l l o w f o r t h e t r e a t m e n t a n d c o n d i t i o n i n g o f t h e w a s t e . 

T h e p r o d u c t i o n o f w a s t e f r o m n u c l e a r r e s e a r c h a c t i v i t i e s a n d i n d u s 
t r i a l a n d m e d i c a l u t i l i z a t i o n o f r a d i o e l e m e n t s , t h e q u a n t i t i e s o f w h i c h 
a r e a l r e a d y i n c l u d e d i n t h e d a t a i n t h e p r e c e d i n g t a b l e s , h a s b e e n a s s u m e d 
t o b e c o n s t a n t o v e r t h e f o u r f i v e - y e a r p e r i o d s c o n s i d e r e d i n t h i s r e p o r t ( x ) . 
T h e p e r c e n t a g e o f t h e w a s t e q u a n t i t i e s c o m i n g f r o m t h e s e a c t i v i t i e s i n t h e 
t o t a l q u a n t i t y o f w a s t e p r o d u c e d w i l l w i t h o u t d o u b t d e c r e a s e w i t h t i m e 
( s e e t a b l e p a g e 1 4 ) , a s i t s r a t e o f i n c r e a s e w i l l b e l o w e r t h a n t t h a t o f 
o t h e r w a s t e . N e v e r t h e l e s s , t h i s w a s t e r e p r e s e n t s , f o r t h e t i m e b e i n g , a 
c o n s i d e r a b l e f r a c t i o n o f t h e t o t a l w a s t e p r o d u c t i o n i n e a c h Member S t a t e o f 
t h e C o m m u n i t y . T h i s i s p a r t i c u l a r l y v a l i d f o r Member S t a t e s w h i c h , a t p r e s e n t , 
h a v e l i t t l e o r n o - i n s t a l l e d n u c l e a r p o w e r c a p a c i t y , s u c h a s D e n m a r k , I t a l y 
a n d t h e N e t h e r l a n d s . H o w e v e r , a t t h e e n d o f t h e c e n t u r y , t h e r e a l q u a n t i t y 
o f t h i s w a s t e w i l l r e p r e s e n t o n l y a l o w p e r c e n t a g e o f t h e t o t a l q u a n t i t y o f 
w a s t e p r o d u c e d i n F r a n c e , t h e F e d e r a l R e p u b l i c o f G e r m a n y a n d t h e U n i t e d 
K i n g d o m . 

F r o m t h e a n a l y s i s o f t h e a b o v e - m e n t i o n e d t a b l e s a n d d i a g r a m i t a p p e a r s 
t h a t : 

a ) T h e l a r g e s t q u a n t i t y o f w a s t e b e l o n g s t o t h e l o w l e v e l c a t e g o r y ( m o r e t h a n 
77 % o f t h e t o t a l v o l u m e o f t r e a t e d a n d c o n d i t i o n e d w a s t e a r i s i n g u p t o t h e 
e n d o f t h e c e n t u r y ) . N e v e r t h e l e s s t h i s w a s t e c o n t a i n s o n l y a v e r y s m a l l 
f r a c t i o n o f t h e t o t a l r a d i o a c t i v i t y o f a l l t h e w a s t e . 

b ) M e d i u m l e v e l a n d a l p h a w a s t e r e p r e s e n t a b o u t 1 7 % a n d 5 % r e s p e c t i v e l y o f 
t h i s t o t a l v o l u m e . 

c ) T h e a m o u n t o f t r e a t e d a n d c o n d i t i o n e d h i g h l e v e l w a s t e p r o d u c e d u p t o t h e 
y e a r 2 0 0 0 r e p r e s e n t s l e s s t h a n 0 . 3 % o f t h e t o t a l v o l u m e o f w a s t e p r o d u c e d 
i n t h e C o m m u n i t y . W a s t e o f t h i s c a t e g o r y c o n t a i n s a l m o s t a l l t h e r a d i o a c t i v i t y 
o f a l l t h e w a s t e . 

( x ) I t i s t o b e e x p e c t e d t h a t t h e p r o d u c t i o n o f t h i s w a s t e w i l l i n c r e a s e 
d u r i n g t h e s e f o u r p e r i o d s ; i t i s , h o w e v e r , v e r y d i f f i c u l t t o m a k e 
r e l i a b l e e s t i m a t e s . M o r e o v e r , b e t t e r v o l u m e r e d u c t i o n f a c t o r s c a n b e 
e x p e c t e d i n t h i s f i e l d t o o . 
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Table 1.2. : Amounts of t reated and condit ioned low- leve l waste from all sources , 
produced in various Community Member States (power s ta t ions in o p e r a t i o n , committed 
and planned - hypothesis a) of Table 1.1) 

Country 

T o t a l q u a n t i t i e s o f waste per 
(m3) 

f i ve -year per iod 

Remarks 

1981-1985 1986-1990 1991-1995 1996-2000 T o t a l 

Remarks 

Belgium 7,000 11 ,000 13,000* 12,000* 43,000* * These amounts a lso include waste o r i g i n a t i n g from f u e l 
reprocessed abroad. 

Denma rk 100 100 100 700 1 ,000 

Germany 31,000 41,000 57,000* 
* 

64,000 193,000 
The amounts include a part of the alpha waste. 

* These amounts a lso comprise waste o r i g i n a t i n g from fue l 
reprocessed abroad. 

France 101,000 118,000 129,000 140,000 488,000 

I t a l y 5,000 5,000 12,000 18,000 40,000 

Nether lands 4,500 4,500 4,500 4,500 18,000 

United Kingdom 120,000 120,000 120,000 120,000 480,000 

Grand T o t a l 268,600 299,600 335,600 359,200 1,263 , 000 

N . B . The Commission did not rece ive in time information on waste produced in Greece , I re land and Luxembourg. 



Table 1.3 : Amounts of t reated and condit ioned medium Level waste produced in 
various Community Member States (power s ta t ions in opera t ion , committed 
and planned - hypothesis a) of Tab le 1.1) 

Country 

T o t a l q u a n t i t i e s of waste per f i v e - y e a r per iod 
(m3) 

Remarks Country 

1981-1985 1986-1990 1991-1995 1996-2000 T o t a l 

Remarks 

BeIgiurn - - * 
800 

* 
100 900 

* Waste o r i g i n a t i n g s o l e l y from f u e l reprocessed abroad. 
According to management pract ices in Belgium, waste of 
th is category i s included in low- leve l waste. 

Denmark * * * 200 200 * The rea l amount is less than 1 m 3 /y and i s not included 
in t h i s tab le 

Germany 600 1,000 
* 

16,000 
* 

25,000 42,600 
The amounts include a part of alpha waste. 

* These amounts a lso comprise waste o r i g i n a t i n g from the 
fue l reprocessed abroad. 

France 31,000 45 ,000 51,000 58,000 185,000 

I t a l y 1,500 1 ,500 7,000 13,000 23,000 

Nether lands 250 250 250 250 1,000 

United Kingdom 
* 

10,000 
* 

10,000 
* 

11,000 
* 

12,000 43,000 
* These amounts incLude waste that i s not t reated and 

condit ioned converted in to the equivalent of t reated 
waste . 

Grand T o t a l 43,350 57,750 86,050 108,550 295,700 

N .B . The Commission did not r e c e i v e in time information on waste produced i n Greece , I re land and Luxembourg. 



Table 1.4. Amounts of t reated and condit ioned alpha waste produced in 

various Community [power s ta t ions in o p e r a t i o n , committed 

and planned hypothesis a) 
Member States 

N .B . The Commission d id not rece ive in time information on waste produced in Greece , I re land and Luxembourg. 

Country 

T o t a l q u a n t i t i e s of waste per 
(m3) 

f i v e - y e a r per iod 

Remarks 
Country 

1981-1985 1986-1990 1991-1995 1996-2000 T o t a l 

Remarks 

Belgium 
* 

2,300 450 
+ 

1,350 
+ 

700 4,800 
* Stocks of waste produced prev ious ly which w i l l be 

condi t ioned during t h i s p e r i o d . 
+ These amounts also include waste o r i g i n a t i n g from f u e l 

renroi-pssed abroad. — — — 

Denmark - - - - -

Germany - - - - - The amounts of alpha waste are inc luded in low and 
medium l e v e l c a t e g o r i e s . 

France 

* 
7,000 

* 
10,000 

* 
13,000 

* 
15,500 45,500 

* These amounts also include waste produced before the 
per iod concerned which is treated and condit ioned 
during that p e r i o d . 

I t a l y 600 850 
* 

850 
* 

200 2,500 
* These amounts also include waste o r i g i n a t i n g from 

f u e l reprocessed abroad. 

Nether lands - -
* 

50 
* 

50 1 00 * Waste o r i g i n a t i n g from f u e l reprocessed abroad. 

Uni ted Kingdom 
* 

5,500 
* 

5,500 
* 

7,500 
* 

7,500 26,000 

* These amounts include waste that i s not t reated and 
condit ioned converted in to the equivalent of t reated 
waste . 

Grand T o t a l 15,400 16,800 22,750 23,950 78,900 

of Table I .1) 



Table 1.5 : Amounts of treated and conditioned high level waste produced in 
various Community Member States (power stations in operation, committed 
and planned - hypothesis a) of Table 1.1) 

Country 

T o t a l q u a n t i t i e s of waste per f i v e - y e a r per iod 
(m3) Country 

1981-1985 1986-1990 1991-1995 1996-2000 T o t a l 
Remarks 

Belgium - -
* 

70 
* 

75 145 
* These amounts aLso include waste o r i g i n a t i n g from 

f u e l reprocessed abroad . 

Denmark - - - - -

Germany - - * 
250 

* 
375 625 * These amounts a lso include waste o r i g i n a t i n g from 

f u e l reprocessed abroad. 

France 190 580 850 1,230 2,850 Waste o r i g i n a t i n g s o l e l y from the reprocessing of 
domestic fuel. 

Italy - - * 
125 

* 
135 260 * These amounts a lso include waste o r i g i n a t i n g from 

f u e l reprocessed abroad 

NetherLands - - * 
5 

* 
15 20 * Waste o r i g i n a t i n g from f u e l reprocessed abroad 

United Kingdom - - 400 400 800 Waste o r i g i n a t i n g s o l e l y from the reprocessing of 
domesti c f u e l 

Grand T o t a l 190 580 1,700 2,230 4,700 

N.B. The Commission did not receive in time information on waste produced in Greece, Ireland and Luxembourg. 
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„ 3 

Low Leve l waste 

medium l e v e l waste 

a l pha waste 

h iqh l e v e l waste 

350 000 

300,000 

250,000 

100,000 

50,000 

1 9 8 1 - 1 9 8 5 1 9 8 6 - 1 9 9 0 1 9 9 1 - 1 9 9 5 
P e r i o d s 
1996-ZCCG 

F i g . 1-1 - : R a d i o a c t i v e waste a r i s i n g s from a l l sources w i t h i n the Community 
(cumula ted over f i v e - y e a r p e r i o d s ) 



C o u n t r y 

P e r c e n t a g e by vo lume o f w a s t e com ing f r om 
r e s e a r c h a c t i v i t i e s and t h e u t i l i z a t i o n 
o f r a d i o e l e m e n t s compared t o t o t a l w a s t e 
a r i s i n g s . 

C o u n t r y 

1 9 8 1 - 1985 1 9 9 5 - 2 0 0 0 

B e l g i u m 30 20 

Denmark 100 40 

Germany 30 10 

F r a n c e 20 6 

I t a l y 50 12 

N e t h e r l a n d s 40 20 

U n i t e d K i n g d o m 15 
| 

10 | 

I 

d) T h e i n c r e a s e i n t h e p r o d u c t i o n o f low and medium l e v e l w a s t e i s more 
o r l e s s l i n e a r d u r i n g t h e p e r i o d unde r r e v i e w . T h e r a t e o f i n c r e a s e i s 
l o w e r t h a n t h a t o f i n s t a l l e d n u c l e a r p o w e r . T h i s i s m a i n l y due t o t h e 
h y p o t h e s i s made e a r l i e r t h a t new t r e a t m e n t and c o n d i t i o n i n g t e c h n i q u e s 
a l l o w i n g f u r t h e r r e d u c t i o n s i n vo lume w i l l b e a p p l i e d i n t h e y e a r s t o 
come . 

e) T h e n o n l i n e a r g r o w t h r a t e shown by t h e vo lume o f a l p h a w a s t e i s due 
t o t h e f a c t t h a t a l a r g e p a r t o f t h i s was te c o n s i s t s o f w a s t e f r om 
spen t f u e l r e p r o c e s s i n g p l a n t s . T h e s p e n t f u e l w i l l b e r e p r o c e s s e d 
i n e v e r i n c r e a s i n g q u a n t i t i e s as f r o m t h e end o f t h e 1 9 8 0 s . 

F i n a l l y i t s h o u l d be p o i n t e d ou t t h a t t h e vo lume o f w a s t e i n d i c a t e d 
i n t h e p r e c e d i n g t a b l e s c o m p r i s e s t h e a c t u a l v o l u m e b o t h o f t h e r a d i o a c t i v e 
m a t e r i a l s c o n s t i t u t i n g t h e w a s t e and o f v a r i o u s i n e r t m a t e r i a l s ( c e m e n t , 
b i t u m e n , p o l y m e r s , g l a s s , e t c . . ) n e c e s s a r y f o r w a s t e c o n d i t i o n i n g . T h i s 
l a t t e r vo lume r e p r e s e n t s an i m p o r t a n t f r a c t i o n o f t h e f i n a l v o l u m e o f 
c o n d i t i o n e d w a s t e . F u r t h e r m o r e , t h e n u m e r i c a l v a l u e s i n t h e t a b l e s a l s o 
t a k e i n t o a c c o u n t t h e vo lume o f t h e c o n t a i n e r s ( m e t a l l i c d r u m s , c o n c r e t e 
c o n t a i n e r s , e t c . . ) i n t o wh i ch t h e c o n d i t i o n e d was te i s p u t ( * ) . I n t h e 
c a s e o f v i t r i f i e d h i g h l e v e l w a s t e , t h e vo lume o f t h e c o n t a i n e r i s 1 . 2 5 -
1 .3 l a r g e r t h a n t h e vo lume o f t h e b l o c k o f g l a s s c o n t a i n i n g t h e a c t u a l 
w a s t e . 

(*) T h e f i g u r e s f o r Germany do no t i n c l u d e t h e vo lume o f c o n c r e t e 
c o n t a i n e r s . 
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CHAPTER I I 

P r e s e n t s i t u a t i o n o f r a d i o a c t i v e was te management 
i n t h e Member S t a t e s o f t h e Communi ty . 

I I . 1 . R a d i o a c t i v e was te management schemes 

T h e ma in o b j e c t i v e o f w a s t e management i s t o e n s u r e t h e s a f e t y and 
p r o t e c t i o n o f p r e s e n t and f u t u r e g e n e r a t i o n s and t h e i r e n v i r o n m e n t u n t i l 
s u c h t i m e as t h e r a d i o a c t i v e s u b s t a n c e s i n t h e was te r e a c h h a r m l e s s l e v e l s 
by r a d i o a c t i v e d e c a y . 

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

Management i n c l u d e s t he g a t h e r i n g , s o r t i n g , t r e a t m e n t , c o n d i t i o n i n g , 
t r a n s p o r t , s t o r a g e and f i n a l l y d i s p o s a l o f w a s t e . T h e s e d i f f e r e n t a c t i v i t i e s 
a r e c l o s e l y l i n k e d by numerous i n t e r a c t i o n s . Howeve r , f o r t h e s a k e o f s i m p l i 
c i t y , two m a i n g r o u p s o f a c t i v i t y can be d i s t i n g u i s h e d : (*) 

a) t r e a t m e n t and c o n d i t i o n i n g a re i n d u s t r i a l p r o c e s s i n g o p e r a t i o n s d e s i g n e d 
t o pu t t h e w a s t e i n a s u i t a b l e form f o r h a n d l i n g , s t o r a g e and d i s p o s a l . 

b) d i s p o s a l may be e i t h e r l a n d d i s p o s a l ( s h a l l o w b u r i a l , d i s p o s a l i n 
c o n t i n e n t a l g e o l o g i c a l f o r m a t i o n s ) o r sea d i s p o s a l (dumping i n t h e o c e a n 
o r b u r i a l i n t h e o c e a n b e d ) . 

Management a l s o encompasses the c h o i c e o f t e c h n i q u e s and t h e 
d e s i g n o f t h e i n s t a l l a t i o n s i n v o l v e d ; t e c h n i c a l , s o c i a l and e c o n o m i c 
f a c t o r s p l a y a c o n s i d e r a b l e r o l e . 

F i n a l l y , management must be c a r r i e d ou t i n t h e f ramework o f r u l e s 
a l l o w i n g a d e q u a t e i m p l e m e n t a t i o n and c o n t r o l . 

T h e r a d i o a c t i v e was te management schemes a d o p t e d o r b e i n g d e v e l o p e d 
by t h e Member S t a t e s o f t h e Community t r y t o t a k e t h e s e v a r i o u s c o n s i d e r a t i o n s 
i n t o a c c o u n t ; t h e y i n v o l v e 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 and i n d u s t r i a l 
and r e g u l a t o r y b o d i e s . 

( * ) T r a n s p o r t o p e r a t i o n s c o n s t i t u t e a p a r t i c u l a r c a s e o f t h e t r a n s p o r t 
o f n u c l e a r m a t e r i a l s i n g e n e r a l and do no t s p e c i f i c a l l y come under 
t h e h e a d i n g o f r a d i o a c t i v e was te management . 

15 



I I . 2 . Management and s t r u c t u r e s e s t a b l i s h e d i n t h e Member S t a t e s (*) 

I n t h e m a j o r i t y o f Member S t a t e s , was te management a c t i v i t i e s i n 
t h e f i r s t g r o u p , i . e . t r e a t m e n t and c o n d i t i o n i n g , a r e c a r r i e d ou t d i r e c t l y 
by t h e w a s t e p r o d u c e r s t h e m s e l v e s on t h e w a s t e p r o d u c t i o n s i t e ( o p e r a t o r s 
o f i n d u s t r i a l p l a n t s i n t h e n u c l e a r f u e l c y c l e , n u c l e a r r e s e a r c h c e n t r e s , 
e t c . ) , w i t h t h e e x c e p t i o n o f w a s t e r e s u l t i n g f rom t h e m e d i c a l a n d i n d u s t r i a l 
u s e o f r a d i o i s o t o p e s , whose t r e a t m e n t and c o n d i t i o n i n g a r e , i n c e r t a i n c a s e s , 
c e n t r a l i z e d . H o w e v e r , r e s p o n s i b i l i t y f o r d i s p o s a l a c t i v i t i e s ( t h e s e c o n d 
g roup ) l i e s w i t h n a t i o n a l o r g a n i z a t i o n s o r t h e n a t i o n a l a u t h o r i t i e s 
t h e m s e l v e s . 

I t i s a d v i s a b l e b r i e f l y t o r e c a l l t h e e s s e n t i a l management s t r u c t u r e 
and a d m i n i s t r a t i v e p r i n c i p l e s a s t h e y s t a n d t o d a y i n t h e v a r i o u s Member 
S t a t e s , as t h e above o u t l i n e o f r a d i o a c t i v e w a s t e management i s a g e n e r a l 
one w h i c h c a n v a r y f rom one c o u n t r y t o a n o t h e r . 

I n B e l g i u m , t h e s t o r a g e , d i s c h a r g e and 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 i s r e g l e m e n t e d by t h e p r o v i s i o n s o f t h e R o y a l D e c r e e o f F e b r u a r y 1963 
on t h e p r o t e c t i o n o f t h e p o p u l a t i o n and w o r k e r s a g a i n s t t h e h a z a r d s o f i o n i z i n g 
r a d i a t i o n . T h i s D e c r e e a l s o l a y s down a s y s t e m f o r t h e i n s p e c t i o n and a u t h o 
r i z a t i o n o f v a r i o u s n u c l e a r o p e r a t i o n s , i n c l u d i n g t h o s e on r a d i o a c t i v e w a s t e . 
A N a t i o n a l Agency f o r r a d i o a c t i v e was te and f i s s i l e m a t e r i a l s ONDRAF/NIRAS 
was s e t up by t h e law o f A u g u s t 1980 and c o n f i r m e d by t h e R o y a l D e c r e e o f 
March 1981 w h i c h c o n s t i t u t e s t h e Agency s t a t u t e . The A g e n c y ' s p o w e r s e x t e n d 
t o t h e t r a n s p o r t ( o r g a n i z a t i o n , c o - o r d i n a t i o n and r e g i s t r a t i o n ) o f r a d i o a c t i v e 
w a s t e , t h e i n t e r i m s t o r a g e ( r e s p o n s i b i l i t y ) , o u t s i d e p r o d u c t i o n p l a n t s , o f 
u n t r e a t e d and u n c o n d i t i o n e d waste and a l l w a s t e d i s p o s a l o p e r a t i o n s , w h e t h e r 
o r n o t p r e c e d e d by i n t e r i m s t o r a g e f o r w h i c h i t i s r e s p o n s i b l e . I n t h e 
d o m a i n o f w a s t e c o n d i t i o n i n g , t h e Agency h a s a r o l e c o m p l e m e n t a r y t o t h a t 
o f t h e o p e r a t o r s o f m a j o r f u e l c y c l e p l a n t s . F u r t h e r m o r e , t h e Agency i s 
r e s p o n s i b l e f o r t h e d e f i n i t i o n o f q u a l i t y c r i t e r i a f o r c o n d i t i o n e d w a s t e , 
t h e a c c e p t a n c e o f c o n d i t i o n i n g methods and t h e q u a l i t y c o n t r o l o f c o n d i t i o n e d 
w a s t e . 

I n a c c o r d a n c e w i t h an agreement be tween t h e N a t i o n a l H e a l t h S e r v i c e 
o f Denmark a n d t h e R i s t f N a t i o n a l L a b o r a t o r y , t h e l a t t e r i s t h e o n l y o r g a n i z a 
t i o n i n Denmark w h i c h p r o v i d e s s e r v i c e s i n t h e f i e l d o f w a s t e management f o r 
u s e r s o f r a d i o a c t i v e m a t e r i a l s ( h o s p i t a l s , i n d u s t r y , e t c . . ) . The s y s t e m f o r 
t h e management o f t h i s w a s t e and t h e was te p r o d u c e d a t Risof i t s e l f i s o p e r a t e d 
i n a c c o r d a n c e w i t h t h e p r i n c i p l e s l a i d down i n t h e D a n i s h a t o m i c l a w s (** ) . 
The s y s t e m i s s u p e r v i s e d by t h e D a n i s h n u c l e a r r e g u l a t o r y a u t h o r i t y . No 
d e c i s i o n has b e e n t a k e n on t h e d i s p o s a l o f t h e w a s t e s t o r e d a t R i s a L 

(*) ALL the countries having nuclear activities guarantee that the exposure 
to radiation associated with these activities, and consequently with 
radioactive waste management, remains within fixed Limits. Community 
and national rules established in this field do not come within the 
specific scope of this report. 

(**) Lov om nukleare anlaeg (atomanlaeg) n°170, 16 May 1962 and part of Lov 
om sikkerhedsmaessige og mi Lic/maessige forhold ved atomanlaey 
m.v. n° 244 of 12 May 1976. 
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A l t h o u g h no n u c l e a r power p l a n t s a r e a t p r e s e n t o p e r a t i n g i n 
D e n m a r k , t h e a s p e c t s a s s o c i a t e d w i t h h i g h a c t i v i t y was te management a re 
b e i n g s t u d i e d by t h e D a n i s h Agency f o r t h e P r o t e c t i o n o f t h e E n v i r o n m e n t . 
T h e p u r p o s e i s t o e v a l u a t e t h e i n v e s t i g a t i o n by t h e e l e c t r i c i t y c o m p a n i e s 
o f t h e f e a s i b i l i t y o f h i g h l e v e l waste d i s p o s a l i n s a l t g e o l o g i c a l f o r m a t i o n s . 

I n t h e F e d e r a l R e p u b l i c o f Ge rmany , w i t h t h e a im o f " c l o s i n g t h e 
n u c l e a r f u e l c y c l e " , t h e governement has d e v e l o p e d an " i n t e g r a l c o n c e p t f o r 
t h e back end o f t h e f u e l c y c l e " ( * ) . T h i s s y s t e m i n c l u d e s a l l b a c k end 
a c t i v i t i e s and i n s t a l l a t i o n s , i . e . t h e management o f i r r a d i a t e d f u e l and 
r a d i o a c t i v e w a s t e . T h e 1976 4 t h Amendment t o t h e German " a t o m i c l aw" (**) 
d e f i n e s and d i s t r i b u t e s t h e r e s p o n s i b i l i t i e s be tween t h e gove rnmen t and 
t h e i n d u s t r y c o n c e r n e d . The F e d e r a l Government i s r e s p o n s i b l e f o r s e c u r i n g 
and f i n a l l y d i s p o s i n g o f r a d i o a c t i v e w a s t e . T h i s t a s k was c o n f e r r e d on t h e 
f e d e r a l a g e n c y " P h y s i k a l i s h - T e c h n i s c h e B u n d e s a n s t a l t ( P T B ) " w h i c h h a s t o 
d e v e l o p , b u i l d and o p e r a t e t h e i n s t a l l a t i o n s f o r was te c o n f i n e m e n t and f i n a l 
d i s p o s a l . T h e i n d u s t r y , on t h e o t h e r h a n d , i s r e s p o n s i b l e f o r d e v e l o p m e n t 
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 l l o t h e r b a c k - e n d i n s t a l l a t i o n s i n c l u d i n g t h o s e 
f o r t h e t r e a t m e n t and c o n d i t i o n i n g o f w a s t e . The i n d u s t r y c o n c e r n e d he re 
c o n s i s t s o f a l l u t i l i t i e s wh i ch o p e r a t e n u c l e a r power r e a c t o r s , and f o r t h e 
p u r p o s e o f a c c o m p l i s h i n g t h e t a s k imposed by t h e l a w , t h e s e have e s t a b l i s h e d 
t h e "German Company f o r R e p r o c e s s i n g o f N u c l e a r F u e l " ( * * * ) . 

A c c o r d i n g t o t h e a t o m i c l aw , t h e r a d i o a c t i v e was te coming f r om t h e 
m e d i c a l , i n d u s t r i a l and r e s e a r c h use o f r a d i o i s o t o p e s h a s t o be d e l i v e r e d 
t o c e n t r a l s t o r a g e i n s t a l l a t i o n s b u i l t by t h e F e d e r a l L a n d e r ( * * * * ) . 
T h e f i n a l d i s p o s a l o f t h e s e was te c a t e g o r i e s i s a l s o t h e r e s p o n s i b i l i t y o f 
t h e F e d e r a l Agency P T B . 

Work on r a d i o a c t i v e was te management has been c a r r i e d ou t i n F r a n c e 
f o r abou t 30 y e a r s by t h e s c i e n t i s t s o f t h e A t o m i c E n e r g y C o m m i s s i o n 
(CEA) who h a v e g r a d u a l l y been c o n f r o n t e d w i t h a l l t h e a s p e c t s o f w a s t e 
management i n c l u d i n g d i s p o s a l s i n c e t h e e s t a b l i s h m e n t o f t h e La Manche d i s p o s a l 
c e n t r e i n 1969 f o low/med ium l e v e l w a s t e . T h i s c e n t r e has been o p e r a t e d f o r 
t e n y e a r s by a p r i v a t e company on t h e C E A ' s b e h a l f . 

(*) 
( ** ) 
( * * * ) 

( * * * * ) 

" I n t e g r i e t e s E n t s o r g u n g s k o n z e p t " 
" D e u t s c h e s A t o m - G e s e t z 
" D e u t s c h e G e s e l l s c h a f t f u r W i e d e r a u f a r b e i t u n g von K e r n b r e n n s t o f f e n 

mbH" (DWK) 
" L a n d e s s a m m e l s t e l l e n " . 

17 



More r e c e n t l y , t h e d e v e l o p m e n t o f t h e F r e n c h n u c l e a r r e a c t o r 
programme has p r o m p t e d t h e a u t h o r i t i e s t o s t e p up t h e was te d i s p o s a l 
e f f o r t and g i v e i t an i n d u s t r i a l c h a r a c t e r . 

As a r e s u l t , a c e n t r a l o r g a n i z a t i o n , t h e n a t i o n a l Agency f o r 
r a d i o a c t i v e w a s t e management (ANDRA) , was e s t a b l i s h e d on t h e 7 November 1 9 7 9 . 

T h e l e g i s l a t i v e and r e g u l a t o r y p r o v i s i o n s make ANDRA r e s p o n s i b l e 
fo r : 

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

- d e s i g n i n g , i n s t a l l i n g and e s t a b l i s h i n g new d i s p o s a l c e n t r e s , and 
c a r r y i n g o u t a l l t h e n e c e s s a r y s t u d i e s t o t h i s e n d , e s p e c i a l l y t h e 
f o r e c a s t i n g o f w a s t e p r o d u c t i o n ; 

- p r o m o t i n g , j o i n t l y w i t h was te p r o d u c e r s , s p e c i f i c a t i o n s f o r c o n d i t i o n i n g 
and s t o r a g e o f r a d i o a c t i v e was te b e f o r e r e m o v a l t o d i s p o s a l c e n t r e s ; 

- c o n t r i b u t i n g t o w a r d s r e s e a r c h , s t u d i e s and work c o n c e r n i n g l o n g - t e r m 
management p r o c e s s e s f o r r a d i o a c t i v e w a s t e and t h e i r f u t u r e d e v e l o p m e n t . 

T h e CEA i s t h e o r g a n i z a t i o n wh ich c a r r i e s o u t b a s i c r e s e a r c h 
and t h e d e v e l o p m e n t o f w a s t e c o n d i t i o n i n g p r o c e s s e s . The p l a n t o p e r a t o r s 
p r o d u c i n g r a d i o a c t i v e w a s t e a r e r e s p o n s i b l e f o r was te c o n d i t i o n i n g i n 
c o n f o r m i t y w i t h t h e s p e c i f i c a t i o n s i s s u e d by ANDRA so t h a t t h e w a s t e can 
be a c c e p t e d i n a d i s p o s a l c e n t r e . 

I n I t a l y , t h e t r e a t m e n t and c o n d i t i o n i n g o f w a s t e and t h e i n t e r i m 
s t o r a g e o f c o n d i t i o n e d waste (on p r o d u c t i o n o r " a d h o c " s i t e s ) i s t h e r e s 
p o n s i b i l i t y o f t h e n u c l e a r p l a n t o p e r a t o r s and o f t h e u s e r s o f r a d i o i s o t o p e s 
( i n c l u d i n g h o s p i t a l s ) . T h i s a p p l i e s t o a l l c a t e g o r i e s o f w a s t e i n c l u d i n g 
h i g h l e v e l w a s t e c a t e g o r y . I t i s f o r e s e e n t h a t t h e I t a l i a n S t a t e w i l l b e 
r e s p o n s i b l e f o r t h e d i s p o s a l o f a l l c a t e g o r i e s o f c o n d i t i o n e d w a s t e . 
D i s p o s a l w i l l b e c a r r i e d ou t a f t e r p r i o r a u t h o r i z a t i o n by t h e I n d u s t r y , 
Commerce and H a n d i c r a f t M i n i s t r y . 

The NUCLECO Company was s e t up by ENEA and A g i p N u c l e a r e t o manage 
low and medium l e v e l w a s t e (*) . 

ENEA ( N a t i o n a l Commi t tee f o r r e s e a r c h and d e v e l o p m e n t on n u c l e a r e n e r g y 
and a l t e r n a t i v e e n e r g i e s ) was g i v e n t h e f o l l o w i n g t a s k s : 

- t o c a r r y o u t and p r o m o t e , p a r t l y by means o f a p p r o p r i a t e i n t e r n a t i o n a l 
c o o p e r a t i o n , s t u d i e s and R S D work on waste management ( d e v e l o p m e n t 
o f t r e a t m e n t and c o n d i t i o n i n g p r o c e s s e s , s t u d i e s and e x p e r i m e n t s o n 
t e c h n i q u e s f o r d i s p o s a l i n g e o l o g i c a l f o r m a t i o n s , s t u d i e s t o s e l e c t 
g e o l o g i c a l f o r m a t i o n s most s u i t a b l e f o r d i s p o s a l ) ; 

(* ) T h i s Company was e s t a b l i s h e d i n 1981 by AGIP N u c l e a r e and E N E A . 
I t s a c t i v i t i e s c o n s i s t o f : 
- t h e c o l l e c t i o n , t r a n s p o r t , s t o r a g e and c o n d i t i o n i n g o f l ow and 

medium l e v e l w a s t e ; 
- t h e d e c o n t a m i n a t i o n o f p l a n t s and f a c i l i t i e s ; 
- t h e d e c o m m i s s i o n i n g o f n u c l e a r p l a n t s ; 
- t h e d e s i g n , c o n s t r u c t i o n , d e l i v e r y and o p e r a t i o n o f p l a n t s f o r 

t h e t r e a t m e n t and c o n d i t i o n i n g o f low and medium l e v e l w a s t e . 
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- t o e n s u r e t h a t a s u i t a b l e p u b l i c l y - o w n e d s i t e i s a v a i l a b l e f o r t h e 
d i s p o s a l o f h i g h l e v e l a n d / o r a l p h a was te i n g e o l o g i c a l f o r m a t i o n s ; 

- t o c o n t r i b u t e , i n i t s c a p a c i t y a s a t e c h n i c a l S t a t e b o d y , t o t h e 
d e f i n i t i o n o f c r i t e r i a and management p r a c t i c e s f o r each c a t e g o r y 
o f w a s t e a n d , i n p a r t i c u l a r , o f t h e c h a r a c t e r i s t i c s o f c o n d i t i o n e d 
w a s t e . 

I n a d d i t i o n , E N E A , a s a p r o d u c e r o f w a s t e i n i t s own f a c i l i t i e s , 
h a s t h e same r e s p o n s a b i l i t i e s a s any o r d i n a r y o p e r a t o r . 

P u r s u a n t t o t h e law on n u c l e a r e n e r g y i n t h e N e t h e r l a n d s , t h e 
E n e r g y R e s e a r c h C e n t r e o f t h e N e t h e r l a n d s (ECN) (*) i s t h e c e n t r a l 
d e p a r t m e n t f o r t h e c o l l e c t i o n o f r a d i o a c t i v e w a s t e . The C e n t r e a l s o 
t r e a t s and c o n d i t i o n s w a s t e f o r i n t e r i m s t o r a g e and d i s p o s a l . 

I n t h e U n i t e d K i n g d o m , t h e E n v i r o n m e n t D e p a r t m e n t s a r e r e s p o n s i b l e 
f o r n u c l e a r w a s t e management p o l i c y . T h i s i n c l u d e s t h e e s t a b l i s h m e n t o f 
a n o v e r a l l l o n g - t e r m s t r a t e g y . The b o d i e s r e s p o n s i b l e f o r 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 w a s t e management a re t h e E n v i r o n m e n t D e p a r t m e n t s , t h e 
M i n i s t r y o f A g r i c u l t u r e , F i s h e r i e s and F o o d , t h e N u c l e a r I n s t a l l a t i o n s 
I n s p e c t o r a t e and t h e Depar tmen t o f T r a n s p o r t . 

T h e t r e a t m e n t , c o n d i t i o n i n g , s t o r a g e , t r a n s p o r t and d i s p o s a l o f 
w a s t e a r e t h e r e s p o n s i b i l i t i e s o f i n d i v i d u a l w a s t e p r o d u c e r s . I n J u l y 1 9 8 2 , 
t h e e l e c t r i c i t y g e n e r a t i n g b o a r d s (CEGB and S S E B ) , BNFL and UKAEA s e t up t h e 
N u c l e a r I n d u s t r y R a d i o a c t i v e Waste E x e c u t i v e (NIREX) t o c o o r d i n a t e t h e 
n u c l e a r i n d u s t r y ' s r e q u i r e m e n t s f o r d i s p o s a l , t o e s t a b l i s h t h e n e c e s s a r y 
d i s p o s a l f a c i l i t i e s and t o t a k e o v e r r e s p o n s i b i l i t y f o r t h e o p e r a t i o n o f s e a 
d i s p o s a l f r o m UKAEA ( * * ) . 

(* ) 
( * * ) 

E n e r g i e o n d e r z o e k Cent rum N e t h e r l a n d s 
CEGB : C e n t r a l E l e c t r i c i t y G e n e r a t i n g B o a r d 
SSEB : S o u t h o f S c o t l a n d G e n e r a t i n g B o a r d 
BNFL : B r i t i s h N u c l e a r F u e l L i m i t e d 
UKAEA : U n i t e d K ingdom A t o m i c E n e r g y A u t h o r i t y 
NIREX : N u c l e a r I n d u s t r y R a d i o a c t i v e Waste E x e c u t i v e . 
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I I . 3 . A v a i l a b l e t e c h n i q u e s and f a c i l i t i e s f o r w a s t e t r e a t m e n t and 
c o n d i t i o n i n q 

As a l r e a d y p o i n t e d o u t , t r e a t m e n t and c o n d i t i o n i n g a r e s u p p l e m e n t a r y 
p r o c e s s e s d e s i g n e d t o pu t w a s t e i n t o a fo rm s u i t a b l e f o r s a f e h a n d l i n g , 
s t o r a g e and d i s p o s a l . I n a c c o r d a n c e w i t h t h e ALARA (*) p r i n c i p l e , t h e 
t e c h n i q u e s and p r o c e s s e s used a r e chosen i n such a way t h a t w o r k e r s a r e no t 
e x p o s e d t o s i g n i f i c a n t r a d i a t i o n d o s e s . 

A c c o r d i n g t o t h e n a t u r e and t h e a c t i v i t y l e v e l o f t h e c o n t a i n e d 
r a d i o a c t i v e m a t e r i a l s , t h e t r e a t m e n t may be p r e c e d e d by some months o r e v e n 
y e a r s o f s t o r a g e o f raw w a s t e f o r r a d i o a c t i v e d e c a y and c o o l i n g p u r p o s e s . 

The t r e a t m e n t p r e p a r e s t h e w a s t e , a s g e n e r a t e d a t t h e p r o d u c t i o n 
s o u r c e , f o r c o n d i t i o n i n g by m e c h a n i c a l , p h y s i c a l , a n d / o r c h e m i c a l p r o c e s s e s 
w h i c h a r e b a s i c a l l y d e s i g n e d t o r e d u c e t h e vo lume o f raw w a s t e and change 
i t s c o m p o s i t i o n . Some o f t h e s e p r o c e s s e s a r e (**) : 

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

f o r l i q u i d w a s t e : - e v a p o r a t i o n ; 
- i n s o l u b i l i z a t i o n ; 
- c h e m i c a l p r e c i p i t a t i o n , n e u t r a l i z a t i o n and 

f i I t r a t i o n ; 
- e t c . . 

Some o f t h e s e p r o c e s s e s have been s u c c e s s f u l l y a p p l i e d t o l o w - l e v e l 
w a s t e i n t h e Community f o r 20 t o 30 y e a r s . 

C o n d i t i o n i n g t r a n s f o r m s t r e a t e d waste i n t o f o r m s t h a t r e d u c e t o a 
min imum t h e r i s k o f r e l e a s i n g t h e c o n t a i n e d r a d i o n u c l i d e s d u r i n g t h e 
h a n d l i n g and t r a n s p o r t o p e r a t i o n s a n d / o r d u r i n g a t t a c k by e x t e r n a l a g e n t s 
( e s s e n t i a l l y w a t e r ) when waste i s s t o r e d and o r d i s p o s e d o f . The t r e a t e d 
w a s t e i s f r e q u e n t l y embedded i n m a t r i c e s w h i c h s o l i d i f y i n t o b l o c k s o r 
s t r u c t u r e s o f f e r i n g , w i t h o r w i t h o u t t h e h e l p o f e x t e r n a l m e t a l l i c 
c o n t a i n e r s , t h e r e q u i r e d s a f e t y c h a r a c t e r i s t i c s (good m e c h a n i c a l r e s i s t a n c e 
t o i m p a c t s , r e s i s t a n c e t o f i r e , a low l e a c h i n g r a t e , e t c ) . 

( * ) As Low a s R e a s o n a b l y A c h i e v a b l e . 

( * * ) Most g a s e o u s w a s t e i s t o d a y r e l e a s e d a s e f f l u e n t ( c f r . 1 . 1 . ) . 
Such r e l e a s e s may become i n a c c e p t a b l e i n t h e l o n g t e r m . 
T h e r e f o r e R & D work i s b e i n g c a r r i e d ou t w i t h a v i e w t o d e v e l o p i n g 
a d e q u a t e t r e a t m e n t p r o c e s s e s and i m m o b i l i z a t i o n i n s o l i d m a t r i c e s . 
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T h e c h o i c e o f m a t r i x depends on many f a c t o r s , t h e ma in ones b e i n g 
t h e t y p e o f w a s t e , t h e t y p e and L e v e l o f t h e c o n t a i n e d r a d i o a c t i v i t y , 
c o s t and t h e s a f e t y g i v e n by t h e c o n d i t i o n i n g . 

T h e c u r r e n t s i t u a t i o n i n t h e Community may be o u t l i n e d a s f o l l o w s : 

- Cements h a v e been u s e d s i n c e t h e 1950s and a r e s t i l l i n g e n e r a l u s a g e , 
e s s e n t i a l l y f o r low l e v e l w a s t e , 

- B i t u m e n s i n t r o d u c e d a r o u n d 1960 -1965 can embed h i g h e r a c t i v i t i e s p e r 
u n i t vo lume t h a n c e m e n t s . They a r e used i n o n l y some Member S t a t e s . 

- P o l y m e r s h a v e r e c e n t l y been i n t r o d u c e d and a r e used p r i m a r i l y f o r 
c o n d i t i o n i n g o f power p l a n t w a s t e . 

- G l a s s , s t u d i e d f o r a b o u t 25 y e a r s f o r t h e c o n d i t i o n i n g o f h i g h l e v e l 
a n d l o n g - l i v e d was te f rom t h e r e p r o c e s s i n g o f i r r a d i a t e d f u e l , c a n now 
be u s e d i n d u s t r i a l l y and c o m m e r c i a l l y i n t h e p r o c e s s r e c e n t l y p u t on 
t h e marke t by F r a n c e . 

T h e d e s c r i p t i o n o f t h e d i f f e r e n t t e c h n i q u e s used i s b e y o n d t h e 
s c o p e o f t h i s d o c u m e n t . R e c e n t r e p o r t s (3) (4) (5) g i v e , i f need b e , 
t h e s t a t e o f t h e a r t f o r t h e c o u n t r i e s o f t h e Community and a l s o f u l l 
t e c h n i c a l d e t a i l s (*) . 

N e v e r t h e l e s s , T a b l e I I . 1 . g i v e s an o v e r v i e w , c o u n t r y by c o u n t r y , 
o f t h e ma in t e c h n i q u e s f o r t r e a t m e n t o f s o l i d was te and embedd ing m a t r i c e s 
c u r r e n t l y u s e d . I t s h o u l d be p o i n t e d ou t t h a t e v a p o r a t i o n and f i l t r a t i o n 
t e c h n i q u e s a r e w i d e l y u s e d i n a l l t h e Member S t a t e s f o r t h e t r e a t m e n t o f 
l i q u i d w a s t e . 

O b v i o u s l y t h e t r e a t m e n t and c o n d i t i o n i n g t e c h n i q u e s d e s c r i b e d a r e 
mak ing p r o g r e s s , and i m p r o v e m e n t s a r e b e i n g s t u d i e d ( i m p r o v e d cements and 
b i t u m e n s , t h e r m o s e t t i n g r e s i n s , v i t r o c e r a m i c s , e t c . . ) . T h e s e a c t i v i t i e s 
and p r o s p e c t s , t o g e t h e r w i t h t h e d e v e l o p m e n t o f new t e c h n i q u e s , a r e under 
t h e h e a d i n g o f R e s e a r c h and Deve lopment and a r e d e a l t w i t h i n C h a p t e r I I I . 

T h e ma in t r e a t m e n t and c o n d i t i o n i n g f a c i l i t i e s f o r s o l i d w a s t e s now 
i n o p e r a t i o n i n t h e d i f f e r e n t Community c o u n t r i e s a r e shown i n T a b l e I I . 2 , 
w h i l e T a b l e I I . 3 l i s t s f a c i l i t i e s f o r t h e t r e a t m e n t and c o n d i t i o n i n g o f 
l i q u i d w a s t e s . 

A f t e r t r e a t m e n t and c o n d i t i o n i n g , was te i s c o n f i n e d i n c o n t a i n e r s 
s p e c i a l l y d e s i g n e d f o r w a s t e d i s p o s a l . I n p a r t i c u l a r , t h e s e c o n t a i n e r s meet 
t h e s p e c i f i c a t i o n s i s s u e d by n a t i o n a l b o d i e s r e s p o n s i b l e f o r r a d i o a c t i v e 
w a s t e management ( c f . I I . 2 ) . 

(*) these reports are the outcome of studies in the Community's f irst 
R&D programme (1975-1979) on the management 
and storage of radioactive waste (see III.1.) 
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T a b L e I I . 1 . : M a i n t e c h n i q u e s f o r t h e t r e a t m e n t o f s o l i d w a s t e and m a i n e m b e d d i n g 
m a t r i c e s u s e d i n t h e Communi ty Member S t a t e s . 

COUNTRY T r e a t m e n t t e c h n i q u e s E m b e d d i n g m a t r i c e s f o r w a s t e c o n d i t i o n i n g COUNTRY 

C o m p a c t i o n I n c i n e r a t i o n Cemen ts B i t u m e n P o l y m e r s 

B E L G I U M + + + + + 

DENMARK + + + 

GERMANY + + + + 

FRANCE + + + + + 

ITALY + + + 

THE NETHERLANDS + + + 

UNITED KINGDOM + + + + 



TABLE I I . 2 . 

Available installations for treatment and conditioning of solid waste in various Community countries. 

COUNTRY NATURE OF 
WASTE 

MANAGEMENT 
STEP 

INSTALLATION 
CAPACITY AND 
CHARACTERISTICS REMARKS 

B e I g i u m c o m b u s t i b l e t r e a t m e n t L o w - t e m p e r a t u r e i n c i n e r a t o r t y p e 
(700 -800°C) i n s t a l l e d a t t h e 
CEN/SCK - Mo I 

1 0 0 - 1 5 0 K g / h 
vo lume r e d u c t i o n 
f a c t o r 60 i n c l u d i n g 
c o m p a c t i o n of a s h e s 

t h e i n c i n e r a t o r 
does not a l l o w 
t r e a t m e n t o f 
p l u t o n i urn-
b e a r i n g w a s t e 

c o m p a c t a b l e t r e a t m e n t 3 0 0 - t o n n e p r e s s i n s t a l l e d a t 
CEN/SCK Mol 

vo lume r e d . f . 3 a l p h a - t i g h t 
i n s t a l l a t i o n 

c o m b u s t i b l e 
c o m p a c t a b l e 
n o n -
c o m p a c t a b l e 

c o n d i t i o n i n g F a c i l i t i e s f o r i n c o r p o r a t i o n o f w a s t e 
i n cement and b i t u m e n a re a v a i l a b l e 
a t CEN/SCK Mol 

c o n d i t i o n e d waste 
i s p a c k e d i n 2201 
m e t a l drums o r 
400 I c o n c r e t e 
c o n t a i n e r s 

Denmark c o m p a c t a b l e t r e a t m e n t B a l l i n g p r e s s a v a i l a b l e a t R i se / was te i s compac 
t e d i n t o m e t a l 
drums and s t o r e d 
w i t h o u t c o n d i t i o 
n i n g 



TABLE I I . 2 . 

Available installations for treatment and conditioning of solid waste in various Community countries. 

COUNTRY NATURE OF 
WASTE 

MANAGEMENT 
STEP 

INSTALLATION 
CAPACITY AND 
CHARACTERISTICS 

REMARKS 

Germany c o m b u s t i b l e t r e a t m e n t I n c i n e r a t o r s f o r low and medium l e v e l 
was te are i n o p e r a t i o n i n t h e 
f o l l o w i n g n u c l e a r r e s e a r c h c e n t r e s : 

- K a r l s r u h e 70 K g / h a l s o f o r l i q u i d waste 

- J u l i c h 100 K g / h 

c o m p a c t a b l e t r e a t m e n t Waste c o m p a c t i o n f a c i l i t i e s a r e i n 
o p e r a t i o n i n s e v e r a l n u c l e a r power 
p l a n t s and i n t h e f o l l o w i n g n u c l e a r 
r e s e a r c h c e n t r e s : 

- K a r l s r u h e 
1000 m^/y vo lume 
r e d u c t i o n f a c t o r 5 

- J u l i c h 1 6 - t o n n e p r e s s 

- HMI , B e r l i n vo lume r e d u c t i o n 
f a c t o r 2 

- G K S S , G e e s t h a c h t 



TABLE I I . 2 . 

Available installations for treatment and conditioning of solid waste in various Community countries. 

COUNTRY NATURE OF 
WASTE 

MANAGEMENT 
STEP INSTALLATION 

CAPACITY AND 
CHARACTERISTICS REMARKS 

Germany 
( c o n t . ) 

n o n -
c o m p a c t a b l e 

t r e a t m e n t S h e a r i n g f a c i l i t i e s a r e a v a i l a b l e 
i n t h e f o l l o w i n g r e s e a r c h c e n t r e s : 

- K a r l s r u h e 
- K a r l s r u h e 
- J u l i c h 
- HMI , B e r l i n 

400 rru/y 
70 m ly 

f o r low l e v e l was te 
f o r medium l e v e l was te 

c o m b u s t i b l e 
c o m p a c t a b l e 
n o n -
c o m p a c t a b l e 

c o n d i t i o n i n g F a c i l i t i e s f o r embedd ing waste i n 
cement a re a v a i l a b l e i n s e v e r a l 
n u c l e a r power p l a n t s and i n t h e 
f o l l o w i n g n u c l e a r r e s e a r c h c e n t r e s : 

- K a r l s r u h e 2 d r u m s / h (200 I) f o r a s h , i o n exchange 
r e s i n s and e v a p o r a t o r 
c o n c e n t r a t e s 

- J u l i c h 1 5 0 - 2 0 0 drums p e r 
y e a r (200 I) 

f o r ash and d r i e d e v a 
p o r a t i o n s l u d g e s 

- HMI , B e r l i n f o r s o l i d s and e v a p o r a 
t o r c o n c e n t r a t e s 

- GSF 

- G K S S , G e e s t h a c h t 

c o m p a c t a b l e 
n o n -
c o m p a c t a b l e 

c o n d i t i o n i n g M o b i l e p l a n t f o r i m m o b i l i z a t i o n o f 
i o n exchange r e s i n s i n s t y r e n e m ixed 
w i t h a c a t a l y s t 

t h e r e s i n s a r e c o n d i 
t i o n e d i n 200 I drums 



TABLE I I . 2 . 

Available instal lat ions for treatment and conditioning of sol id waste in various Community countries. 

COUNTRY NATURE OF 
WASTE 

MANAGEMENT 
STEP 

INSTALLATION 
CAPACITY AND 
CHARACTERISTICS REMARKS 

F r a n c e c o m b u s t i b l e t r e a t m e n t I n c i n e r a t o r s o f v a r i o u s t y p e s a r e i n 
s e r v i c e a t t h e f o l l o w i n g CEA n u c l e a r 
r e s e a r c h c e n t r e s : 

- Cada rache 30 K g / h i n c i n e r a t i o n o f a 11 
t y p e s o f s o l i d r a d i o 
a c t i v e was te i n c l u d i n g 
a l p h a - b e a r i n g 

- Cadarache 50 K g / h i n c i n e r a t o r f o r 
o r g a n i c l i q u i d s 

- M a r c o u l e 100 K g / h t h e i n c i n e r a t o r w i l l 
a l s o f i r e non -aqueous 
l i q u i d w a s t e . 

- F o n t e n a y - a u x - R o s e s 50 K g / h 

- G r e n o b l e 20 K g / h f o r b i o l o g i c a l waste 
and c o n t a m i n a t e d 
p l a s t i c m a t e r i a l s 

c o m p a c t a b l e t r e a t m e n t P r e s s e s o f v a r i o u s f o r c e s a r e i n 
s e r v i c e a t : 
- Cadarache 
- M a r c o u l e 
- La Manche d i s p o s a l s i t e 

2500 KN 
600 KN 

4000 KN 



TABLE I I .2 . 

Available installations for treatment and conditioning of solid waste in various Community countries. 

COUNTRY NATURE OF 
WASTE 

MANAGEMENT 
STEP 

INSTALLATION 
CAPACITY AND 
CHARACTERISTICS 

REMARKS 

France 
(cont.) 

non-
compactable 

treatment Arc-cutting f a c i l i t i e s avai lab le at 
Marcoule for waste of large dimen
sions. Other cutt ing f a c i l i t i e s are 
in operation in research eentres such 
as Saclay. 

combustible 
compactable 
non-
compactable 

conditioning Waste cementation f a c i l i t i e s are 
avai lable at various nuclear power 
plants, at COGEMA and MARCOULE fuel 
reprocessing plants and at the 
La Manche disposal s i t e . 
Cementation/bituminization f a c i l i t i e s 
at Cadarache. F a c i l i t i e s for incor
poration of ion exchange resins and 
f i l t e r cartridges in thermosetting 
resins are available at Chooz power 
plant; a f a c i l i t y of the same type 
i9 in operation at the CEN Grenoble. 

itêiy 

r 

e ©flippet able treatment various presses are available at : 

- CAMiN research centre 
volume reduction 
factor 4 

- I§pra J8G 7SQ KN 

= Tr ine, §aMg Hafi§, eaerie 
and Latina nu§l§ar p§w§p planti. 

Balling presse« 



TABLE I I . 2 . 

Available installations for treatment and conditioning of solid waste in various Community countries. 

COUNTRY NATURE OF 
WASTE 

MANAGEMENT 
STEP INSTALLATION 

CAPACITY AND 
CHARACTERISTICS REMARKS 

I t a l y 
( c o n t . ) 

c o m p a c t a b l e 
n o n -
c o m p a c t a b l e 

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

- I s p r a JRC 

F a c i l i t y f o r embedding i o n exchange 
r e s i n s i n f o r m a l d e h y d e i s a v a i l a b l e 
a t t h e Caorso n u c l e a r power p l a n t . 

500 drums o f 
200 l / y 

F a c i l i t y f o r embedding t h e f u e l 
e lement s p l i t t e r s i n r e s i n s a v a i l a b l e 
a t t h e L a t i n a n u c l e a r power p l a n t . 

M o b i l e u n i t f o r embedding i o n 
exchange r e s i n s , e v a p o r a t o r c o n c e n 
t r a t e s e t c . . i n p l a s t i c m a t e r i a l s 
o r cement . 

a v e r a g e c a p a c i t y : 
2000 drums o f 
220 l / y 

The 
N e t h e r l a n d s 

c o m p a c t a b l e t r e a t m e n t 1 5 0 0 - t o m e p r e s s i n o p e r a t i o n a t 
P e t t e n ECN 

vo lume r e d u c t i o n 
f a c t o r 5 

c o n d i t i o n i n g A f a c i l i t y f o r embedding was te i n 
cement i s i n o p e r a t i o n a t P e t t e n ECN 

2 0 - 2 5 d r u m s / h 



TABLE I I . 2 . 

Available installations for treatment and conditioning of solid waste in various Community countries. 

COUNTRY NATURE OF 
WASTE 

MANAGEMENT 
STEP INSTALLATION 

CAPACITY AND 
CHARACTERISTICS REMARKS 

U n i t e d 
K ingdom 

c o m b u s t i b l e t r e a t m e n t I n c i n e r a t o r s f o r low l e v e l was te 
are a v a i l a b l e a t most n u c l e a r power 
p l a n t s . 

abou t 7 , 0 0 0 m 3 / y T h i s t y p e o f i n c i 
n e r a t o r h a s no f i l t e r 
i n t h e s t a c k . 

I n c i n e r a t o r s f o r medium l e v e l was te 
a r e i n o p e r a t i o n a t B e r k e l e y , H i n k l e y 
P o i n t , B r a d w e l l and Wy l f a n u c l e a r 
power p l a n t s and a t t h e H a r w e l l 
r e s e a r c h c e n t r e . 

abou t 3 ,000 m 3 / y 

c o m p a c t a b l e t r e a t m e n t P r e s s e s a r e a v a i l a b l e i n some n u c l e a r 
power p l a n t s and a t t h e H a r w e l l 
r e s e a r c h c e n t r e . 

vo lume r e d u c t i o n 
f a c t o r 2 

v a r i o u s c o n d i t i o n i n g F a c i l i t i e s f o r embedding i n cement 
a r e a v a i l a b l e a t 
- H i n k l e y P o i n t and T r a w s f y n d d 

n u c l e a r power p l a n t s . 0 . 2 m 3 / d 

- H a r w e l l and W i n f r i t h r e s e a r c h 
c e n t r e s . 

c o n d i t i o n i n g f o r sea 
dumping 



TABLE I I . 3 . 

Major i ns ta l l a t i ons ava i lab le for treatment and conditioning of l i qu id ef f luents in various Community countr ies. 

| COUNTRY NATURE OF 
WASTE 

MANAGEMENT 
STEP 

INSTALLATION 
CAPACITY AND 
CHARACTERISTICS 

REMARKS 

B e l g i u m e f f l u e n t s f r om 
n u c l e a r power 
p l a n t s 

t r e a t m e n t F a c i l i t i e s f o r f i l t r a t i o n and e v a p o 
r a t i o n o f l i q u i d e f f l u e n t s a r e a v a i 
l a b l e a t D o e l I, I I and T i h a n g e power 
p l a n t s 

c a p a c i t y o f t h e 
f i I t r a t i o n / e v a p o r a -
t i o n c i r c u i t s : 
2 t o n n e s / h 

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

e f f l u e n t s f r om 
E u r o c h e m i c 
f u e l r e p r o c e s 
s i n g p l a n t 

t r e a t m e n t Two e v a p o r a t o r s under vacuum f o r 
medium l e v e l l i q u i d e f f l u e n t s . 

1 .5 m 3 / h 
c o n c e n t r a t i o n 
f a c t o r 30 

Hot w a s t e c o n c e n t r a t e s 
a r e s t o r e d p e n d i n g 
c o n d i t i o n i n g . 

e f f l u e n t s f r om 
E u r o c h e m i c 
f u e l r e p r o c e s 
s i n g p l a n t 

c o n d i t i o n i n g I m m o b i l i z a t i o n i n b i t u m e n o f r e s i d u e s 
f rom the c h e m i c a l d e c a n n i n g o f f u e l 
e l emen ts a t t h e E u r o b i t u m e f a c i l i t y . 

650 m 3 / y e a r Waste i s c o n d i t i o n e d 
i n 220 I s t a i n l e s s 
s t e e l d r u m s . The drums 
a r e s t o r e d a t t h e 
E u r o s t o r a g e f a c i l i t y . 

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

t r e a t m e n t F l o c c u l a t i o n - c o p r e c i p i t a t i o n f a c i l i 
t i e s a r e a v a i l a b l e a t t h e CEN/SCK Mol 
f o r t r e a t m e n t o f l i q u i d e f f l u e n t s 
f r om the n u c l e a r l a b o r a t o r i e s a t Mol 
and G e e l ( J R C ) , E u r o c h e m i c f u e l 
r e p r o c e s s i n g p l a n t and B e l g o n u c l e a i r e 
( D e s s e l ) : 

A f t e r t r e a t m e n t and 
c o n t r o l l i q u i d 
e f f l u e n t s a r e d i s c h a r 
ged i n t o a r i v e r . 

- e f f l u e n t s o f c a t e g o r y 1 * 500 m 3 / d a y 

- e f f l u e n t s o f c a t e g o r i e s 2 * and 3 * 4 0 0 - 5 0 0 m 3 / d a y . C o n 
c e n t r a t i o n f a c t o r : 
4000 - 5000 

* T h e s e a r e IAEA c a t e 
g o r i e s ( s e e r e f e r . 1 ) 



TABLE I I . 3 . 

Major installations available for treatment and conditioning of liquid effluents in various Community countries. 

COUNTRY NATURE OF 
WASTE 

MANAGEMENT 
STEP INSTALLATION 

CAPACITY AND 
CHARACTERISTICS REMARKS 

B e l g i u m 
( c o n t . ) 

e f f l u e n t s f rom 
v a r i o u s 
n u c l e a r i n s 
t a l l a t i o n s 
( c o n t . ) 

c o n d i t i o n i n g F a c i l i t y f o r d i r e c t i m m o b i l i z a t i o n 
o f s l u d g e s i n b i t u m e n a v a i l a b l e a t 
CEN/SCK Mo l 

10 Kg o f d r i e d 
s o l i d p e r hour 

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

Denmark low l e v e l 
a c t i v i t y e f 
f l u e n t s f r om 
l a b o r a t o r i e s 
and n u c l e a r 
r e s e a r c h f a c i 
l i t i e s 

t r e a t m e n t E v a p o r a t i o n p l a n t ( r e c o m p r e s s i o n 
p l a n t w i t h f o r c e d c i r c u l a t i o n ) i n 
o p e r a t i o n a t R i s d 

2 m 3 / h 

c o n d i t i o n i n g F a c i l i t y f o r b i t u m i n i z a t i o n o f e v a p o 
r a t i o n c o n c e n t r a t e s 

• 

was te i s p l a c e d i n 
100 I drums w h i c h 
a r e pu t i n t o 210 I 
d r u m s . The a n n u l a r 
s p a c e be tween drums 
i s f i l l e d w i t h cement 



TABLE I I . 3 . 

Major installations available for treatment and conditioning of liquid effluents in various Community countries. 

COUNTRY NATURE OF 
WASTE 

MANAGEMENT 
STEP INSTALLATION 

CAPACITY AND 
CHARACTERISTICS 

REMARKS 

Germany e f f l u e n t s 
f rom n u c l e a r 
r e s e a r c h 
c e n t r e s 

t r e a t m e n t E v a p o r a t i o n f a c i l i t i e s a r e a v a i l a b l e 
a t t h e f o l l o w i n g r e s e a r c h c e n t r e s : 

- K a r l s r u h e 4 m 3 / h 
two e v a p o r a t o r s f o r 
low l e v e l e f f l u e n t s 

- K a r l s r u h e 1 m 3 / h f o r medium l e v e l 
e f f l u e n t s 

- J u l i c h 5 t o n n e s / h and 
2 t o n n e s / h 

f o r low l e v e l 
e f f l u e n t s 

- HMI , B e r l i n 150 K g / h f o r low l e v e l 
e f f l u e n t s 

An i n c i n e r a t o r f o r s o l v e n t s i s 
a v a i l a b l e a t K a r l s r u h e 20 K g / h P i l o t f a c i l i t y 

A k e r o s e n e p u r i f i c a t i o n f a c i l i t y i s 
a v a i l a b l e a t K a r l s r u h e 

40 m 3 / y 

A d e c o n t a m i n a t i o n f a c i l i t y ( i o n 
exchange r e s i n s ) i s a v a i l a b l e a t 
J u l i c h . 

c o n d i t i o n i n g E v a p o r a t i o n c o n c e n t r a t e s a r e 
embedded i n cement a t t h e f a c i l i t i e s 
m e n t i o n e d i n T a b l e I I . 2 . 



TABLE I I . 3 . 
M a j o r i n s t a l l a t i o n s a v a i l a b l e f o r t r e a t m e n t and c o n d i t i o n i n g o f l i q u i d e f f l u e n t s i n v a r i o u s Community c o u n t r i e s . 

COUNTRY NATURE OF 
WASTE 

MANAGEMENT 
STEP INSTALLATION CAPACITY AND 

CHARACTERISTICS REMARKS 

F r a n c e low and 
medium l e v e l 
e f f l u e n t s 
f r o m t h e 
n u c l e a r f u e l 
c y c l e p l a n t s 
and r e s e a r c h 
c e n t r e s 

t r e a t m e n t Two i n s t a l l a t i o n s a v a i l a b l e a t 
C a d a r a c h e f o r t r e a t m e n t , by p r e c i 
p i t a t i o n , o f aqueous waste f r o m t h e 
m i x e d - o x i d e f u e l f a b r i c a t i o n p l a n t . 
O t h e r f a c i l i t i e s o f t h e same t y p e 
a r e a v a i l a b l e a t L a Hague and M a r c o u l e 

2 m /h 

6 m /h 
E v a p o r a t o r s a r e a v a i l a b l e i n a l l t h e 
n u c l e a r power p l a n t s and a t : 
- S a c l a y 7,000 m / y e a r 
- C a d a r a c h e 10,000 m'/year 

- F o n t e n a y - a u x - R o s e s 2000-4000 m / y e a r 
- M a r c o u l e 100 - 130 l / h f o r c a r b o n a t e d l i q u i d s 

c o n d i t i o n i n g F a c i l i t i e s f o r i m m o b i l i z a t i o n o f 
e v a p o r a t o r c o n c e n t r a t e s and s l u d g e s 
i n cement a r e a v a i l a b l e i n s e v e r a l 
n u c l e a r power p l a n t s and r e s e a r c h 
c e n t r e s . 
F a c i l i t i e s f o r i m m o b i l i z a t i o n o f 
e v a p o r a t o r c o n c e n t r a t e s i n b i t u m e n 
a r e a v a i l a b l e a t S a c l a y , C a d a r a c h e 
and M a r c o u l e 

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

t r e a t m e n t E v a p o r a t o r s a r e i n o p e r a t i o n a t 
La Hague and M a r c o u l e 

500 l / h 

c o n d i t i o n i n g A v i t r i f i c a t i o n p i l o t workshop i s i n 
o p e r a t i o n a t M a r c o u l e 

v i t r i f i e d w a s t e 



TABLE I I . 3 . 
M a j o r i n s t a l l a t i o n s a v a i l a b l e f o r t r e a t m e n t and c o n d i t i o n i n g o f l i q u i d e f f l u e n t s i n v a r i o u s Community c o u n t r i e s . 

COUNTRY NATURE OF 
WASTE 

MANAGEMENT 
STEP INSTALLATION CAPACITY AND 

CHARACTERISTICS REMARKS 

I t a l y low l e v e l 
e f f l u e n t s f r o m 
r e s e a r c h 
c e n t r e s and 
n u c l e a r power 
p l a n t s 

t r e a t m e n t A p r e c i p i t a t i o n / f i I t r a t i o n i n s t a l l a 
t i o n f o r c a t e g o r y 2 aqueous l i q u i d s 
i s a v a i l a b l e a t t h e C a s a c c i a r e s e a r c h 
c e n t r e . 

2.5 m /h 

T r e a t m e n t f a c i l i t i e s i n o p e r a t i o n a t 
t h e JRC I s p r a : 
- c o m b u s t i o n f u r n a c e f o r o r g a n i c 

l i q u i d s . > 

- f l o c c u l a t i o n / c e n t r i f u g a t i o n 
i n s t a l l a t i o n . 

25 l / h 

5 m /h 
E v a p o r a t i o n i n s t a l l a t i o n s a r e i n 
o p e r a t i o n a t L a t i n a , T r i n o , G a r i g l i a n c 
and C a o r s o n u c l e a r power p l a n t s 

c o n d i t i o n i n g F a c i l i t y f o r i m m o b i l i z a t i o n o f i o n 
e x c h a n g e r e s i n s i n u r e a - f o r m a l d e h y d e 
i n o p e r a t i o n a t C a o r s o n u c l e a r power 
p l a n t . 

500 drums o f 220 I 
p e r y e a r 

low - medium 
h i g h l e v e l 
e f f l u e n t s 
f r o m p i l o t 
r e p r o c e s s i n g 
p l a n t s 

t r e a t m e n t E v a p o r a t o r s a r e i n o p e r a t i o n a t 
EUREX and ITREC p i l o t r e p r o c e s s i n g 
p l a n t s . 

E v a p o r a t o r c o n c e n 
t r a t e s a r e s t o r e d 
a w a i t i n g c o n d i t i o n i n g 



TABLE I I . 3 . 
M a j o r i n s t a l l a t i o n s a v a i l a b l e f o r t r e a t m e n t and c o n d i t i o n i n g o f l i q u i d e f f l u e n t s i n v a r i o u s Community c o u n t r i e s . 

COUNTRY NATURE OF 
WASTE 

MANAGEMENT 
STEP INSTALLATION CAPACITY AND 

CHARACTERISTICS REMARKS 

The 
N e t h e r l a n d s 

low l e v e l 
e f f l u e n t s 
f r o m r e s e a r c h 
c e n t r e s and 
nuc L e a r 
power p l a n t s 

t r e a t m e n t P r e c i p i t a t i o n - c e n t r i f u g a t i o n -
f i l t r a t i o n f a c i l i t y a t P e t t e n ECN 2 m /h 

F i l t r a t i o n a nd e v a p o r a t i o n f a c i l i t i e s 
a r e i n o p e r a t i o n a t t h e f o l l o w i n g 
n u c l e a r power p l a n t s : 
- Dodewaard 
- B o r s s e l e U.6 m /h 

1 t o n n e / h 

c o n d i t i o n i n g F a c i l i t i e s f o r waste i m m o b i l i z a t i o n 
a r e i n o p e r a t i o n a t : 
- P e t t e n ECN (cement) 
- Dodewaard (cement) 
- B o r s s e l e ( p o l y e t h y l e n e ) 

0.5 m Id 
0.25 m /d 

U n i t e d 
Kingdom 

low - medium 
l e v e l 
e f f l u e n t s f r o m 
n u c l e a r f u e l 
c y c l e p l a n t s 

t r e a t m e n t F i l t r a t i o n a n d / o r i o n e x c h a n g e 
f a c i l i t i e s a r e a v a i l a b l e i n a l l t h e 
n u c l e a r power p l a n t s and a t t h e 
W i n d s c a l e s p e n t f u e l r e p r o c e s s i n g 
p l a n t . 

4,000 m /d 



I I . 4 . M e a n s a v a i l a b l e f o r w a s t e s t o r a g e a n d d i s p o s a l 

T h e 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 i n t h e C o m m u n i t y i s c u r r e n t l y 
c o n f i n e d e s s e n t i a l l y t o l o w a n d m e d i u m l e v e l w a s t e . F o r t h e t i m e b e i n g 
a l p h a a n d h i g h l e v e l w a s t e * a r e s t o r e d . M e a n s o f d i s p o s a l a r e b e i n g 
s t u d i e d o r d e v e l o p e d a n d w i l l b e d e a l t w i t h i n C h a p t e r I I I . 

T h e a c t i v i t y o f l o w a n d m e d i u m l e v e l w a s t e w i l l , b y r a d i o a c t i v e 
d e c a y , d e c l i n e t o t h a t o f n a t u r a l r a d i o a c t i v i t y i n a f e w h u n d r e d y e a r s . 
F o r d i s p o s a l o f t h i s w a s t e , t h e M e m b e r S t a t e s u s e e i t h e r l a n d d i s p o s a l 
( s h a l l o w o r i n d e p t h ) o r s e a d u m p i n g o r b o t h . 

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

L a n d d i s p o s a l i s o r h a s b e e n p r a c t i s e d i n d u s t r i a l l y i n s e v e r a l 
M e m b e r S t a t e s f o r many y e a r s ( s h a l l o w l a n d b u r i a l i n F r a n c e a n d t h e U n i t e d 
K i n g d o m , d i s p o s a l i n d e p t h i n t h e F e d e r a l R e p u b l i c o f G e r m a n y ) a n d i s g o v e r n e d 
b y n a t i o n a l r e g u l a t i o n s . 

O t h e r M e m b e r S t a t e s ( B e l g i u m , t h e N e t h e r l a n d s , t h e U n i t e d K i n g d o m ) 
h a v e b e e n d u m p i n g w a s t e i n t h e s e a f o r many y e a r s u n d e r t h e m u l t i l a t e r a l 
c o n s u l t a t i o n a n d s u r v e i l l a n c e m e c h a n i s m f o r s e a d u m p i n g o f r a d i o a c t i v e 
w a s t e i n t r o d u c e d i n 1 9 7 7 w i t h i n NEA ** i n o r d e r t o p r o m o t e t h e o b j e c t i v e s o f 
t h e L o n d o n C o n v e n t i o n *** a m o n g t h e m e mber c o u n t r i e s o f t h e OECD ( o f w h i c h 
t h e y a r e a l s o m e m b e r s ) . 

T h i s c o n v e n t i o n a t t r i b u t e s t o t h e c o m p e t e n t i n t e r n a t i o n a l b o d y , c u r r e n t l y 
t h e I A E A , t h e t a s k o f : 

- d e f i n i n g " h i g h l y a c t i v e w a s t e a n d o t h e r h i g h l y a c t i v e m a t e r i a l s n o t 
s u i t a b l e f o r d u m p i n g o w i n g t o t h e i r c o n s e q u e n c e s o n h u m a n h e a l t h , b i o l o g y , 
a n d o t h e r f i e l d s " ; 

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

On t h i s b a s i s , t h e c o m p e t e n t n a t i o n a l a u t h o r i t i e s m u s t a l s o m a k e a 
d e t a i l e d e x a m i n a t i o n o f t h e c o n s e q u e n c e s o f d u m p i n g . 

* As defined in Chapter I for the purposes of this report. 
** In view of the 1960 IAEA-NEA agreement on cooperation on matters of common interest. 
*** February 1972 convention on the prevention of marine pollution by dumping of wastes and other matter. 
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T h e I A E A h a s e s t a b l i s h e d a c t i v i t y l i m i t s ( e x p r e s s e d i n c u r i e s o f c e r t a i n 
i s o t o p e s / t o n n e o f w a s t e ) w h i c h a r e s u b j e c t t o p e r i o d i c r e v i s i o n . 

U n d e r A r t i c l e 3 7 o f t h e T r e a t y e s t a b l i s h i n g t h e E u r o p e a n A t o m i c E n e r g y 
C o m m u n i t y ( E u r a t o m ) , t h e M e m b e r S t a t e s h a v e t o p r o v i d e t h e C o m m i s s i o n w i t h 
g e n e r a l d a t a o n a n y new s e a d u m p i n g s i t e t h e y s e l e c t . A f t e r a p a n e l o f Com
m u n i t y e x p e r t s h a s e x a m i n e d t h e d a t a o n t h e s i t e a n d t h e w a s t e t o b e d u m p e d 
t h e r e , t h e C o m m i s s i o n h a s t o d e l i v e r a n o p i n i o n . 

T h e E u r o p e a n P a r l i a m e n t , f o r i t s p a r t , a d o p t e d o n 1 6 S e p t e m b e r 1 9 8 2 a 
r e s o l u t i o n w h i c h , a m o n g s t o t h e r t h i n g s , c a l l e d o n t h e C o m m i s s i o n " t o p r e p a r e 
a d i r e c t i v e w h i c h w i l l i n f u t u r e e n s u r e t h e s e a i s n o t p o l l u t e d b y r a d i o a c t i v e 
w a s t e f r o m t h e E u r o p e a n C o m m u n i t y " . 

F i n a l l y , s o m e M e m b e r S t a t e s p r a c t i s e o n l y s t o r a g e , i . e . t e m p o r a r y s t o r a g e 
a l l o w i n g t h e s u b s e q u e n t r e c u p e r a t i o n o f w a s t e w i t h a v i e w t o i t s d i s p o s a l . 

G e n e r a l l y t h e a t t i t u d e s o f t h e M e m b e r S t a t e s t o t h e s e v a r i o u s a p p r o a c h e s 
a r e n o t d e f i n i t i v e . T h e s t o r a g e a n d d i s p o s a l m e t h o d s c u r r e n t l y u s e d i n t h e 
C o m m u n i t y a r e b r i e f l y d e s c r i b e d b e l o w , c o u n t r y b y c o u n t r y . T h e y i n c l u d e b u f f e r 
s t o r a g e n e c e s s a r y f o r t h e p r o p e r s t a g g e r i n g o f t h e v a r i o u s p h a s e s o f w a s t e 
m a n a g e m e n t . B u f f e r s t o r a g e i s p r a c t i s e d b y a l l t h e M e m b e r S t a t e s . 

O w i n g t o i t s h i g h p o p u l a t i o n d e n s i t y a n d g e o g r a p h i c a l a n d g e o l o g i c a l 
l i m i t a t i o n s , B e l g i u m h a s c h o s e n s e a d u m p i n g f o r t h e d i s p o s a l o f l o w l e v e l 
c o n d i t i o n e d w a s t e s i n c e t h e b e g i n n i n g o f t h e 1 9 6 0 s . D i s p o s a l o p e r a t i o n s , 
o r g a n i z e d n a t i o n a l l y a n d c o o r d i n a t e d b y m u l t i l a t e r a l c o n s u l t a t i o n s i n N E A / O E C D , 
a r e c a r r i e d o u t i n p a r t n e r s h i p w i t h t h e N e t h e r l a n d s a n d S w i t z e r l a n d . 

C o n d i t i o n e d w a s t e a v a i t i n g d u m p i n g i s s t o r e d a t t h e CEN/SCK s t o r a g e s i t e 
i n M o l w h i c h f o r t h e t i m e b e i n g i s i n t h e o p e n a i r . T h i s s i t e i s b e i n g e n l a r g e d 
a n d w i l l h a v e a n a d d i t i o n a l s t o r a g e c a p a c i t y o f 1 0 0 0 0 t o n n e s i n s h e l t e r e d a r e a s . 

T h e w a s t e d i s p o s e d o f b y B e l g i u m i n c l u d e s : 

- a l l l o w l e v e l s o l i d w a s t e t r e a t e d a n d c o n d i t i o n e d i n M o l ; 

- b i t u m i z e d s l u d g e s f r o m t h e M o l c e n t r a l f a c i l i t y f o r t h e t r e a t m e n t o f l o w 
l e v e l l i q u i d e f f l u e n t s ; 

- t h e e v a p o r a t i o n c o n c e n t r a t e s c o n d i t i o n e d o n t h e s i t e s o f n u c l e a r p o w e r p l a n t s . 
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C o n d i t i o n e d w a s t e f r o m t h e E u r o c h e m i c r e p r o c e s s i n g p l a n t ( a l p h a w a s t e 
r e f e r r e d t o i n T a b l e 1.4) a n d o t h e r s o l i d w a s t e a r e s t o r e d i n t h e E u r o s t o -
r a g e f a c i l i t y , w h i c h h a s s ome s u r f a c e b u n k e r s a n d i s e q u i p p e d t o p r o v i d e 
s t o r a g e f o r 5 0 y e a r s . 

No w a s t e d i s p o s a l o p t i o n i s c u r r e n t l y p r a c t i s e d i n D e n m a r k . H o w e v e r , 
f o r some f i f t e e n y e a r s t e m p o r a r y s t o r a g e f a c i l i t i e s h a v e b e e n a v a i l a b l e a t 
t h e R i s d r e s e a r c h c e n t r e f o r l o w a n d m e d i u m l e v e l c o n d i t i o n e d w a s t e . 
W a s t e o f t h e l a t t e r c a t e g o r y i s s t o r e d i n a n u n d e r g r o u n d f a c i l i t y . 

I n t h e F e d e r a l R e p u b l i c o f G e r m a n y , l o w a n d m e d i u m l e v e l w a s t e h a s , 
s i n c e 1 9 6 7 , b e e n d i s p o s e d o f i n a d i s u s e d s a l t m i n e a t A s s e , e x c a v a t e d i n 
a s a l t g e o l o g i c a l f o r m a t i o n , t h e s t a b i l i t y a n d c o n f i n e m e n t c a p a b i l i t y o f 
w h i c h g o v e r y m u c h b e y o n d t h e r e q u i r e d d u r a t i o n s . A b o u t 2 5 0 0 0 m o f l o w 
l e v e l w a s t e , e m b e d d e d i n b i t u m e n o r i n c o n c r e t e , c o n t a i n i n g n o m o r e t h a n 
f i v e C i p e r c o n t a i n e r a n d n o t e x c e e d i n g 2 0 0 m i l l i r e m a t t h e s u r f a c e o f t h e 
c o n t a i n e r , h a v e b e e n p l a c e d i n l a r g e r o o m s a t a d e p t h o f b e t w e e n 4 9 0 a n d 
7 1 5 m. A b o u t 2 5 0 m3 o f w a s t e c o n t a i n i n g a f e w h u n d r e d c u r i e s p e r 2 0 0 l i t r e 
d r u m ( m e d i u m l e v e l w a s t e r e q u i r i n g r e m o t e h a n d l i n g ) h a v e b e e n l o w e r e d b y 
c a b l e a n d s t o r e d i n a c l o s e d r o o m a t a d e p t h o f 511 m. No h i g h l e v e l w a s t e 
h a s b e e n d i s p o s e d o f i n t h i s m i n e . A l l d i s p o s a l o p e r a t i o n s h a v e b e e n s u s 
p e n d e d i n t h e F e d e r a l R e p u b l i c o f G e r m a n y s i n c e t h e l i c e n c e e x p i r e d i n 1 9 7 8 . 
No o t h e r d i s p o s a l o p t i o n i s a u t h o r i z e d i n t h a t c o u n t r y . 

R e a u t h o r i z a t i o n o f d i s p o s a l i n t h e A s s e m i n e i s c u r r e n t l y u n d e r c o n s i d e 
r a t i o n , t o g e t h e r w i t h p r o c e d u r e s t o a u t h o r i z e t h e u s e o f t h e " K o n r a d " d i s u s e d 
i r o n m i n e . T h e R & D d o n e s i n c e 1 9 7 7 h a s s h o w n t h a t t h i s m i n e h a s a n a d e q u a t e 
c o n f i n e m e n t c a p a b i l i t y f o r t h e d i s p o s a l o f l o w l e v e l w a s t e . 

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

I n F r a n c e , l o w a n d m e d i u m l e v e l w a s t e h a s b e e n d i s p o s e d o f b y s h a l l o w 
l a n d b u r i a l a t a c e n t r e i n L a M a n c h e s i n c e 1 9 6 9 . 

Two t y p e s o f manmade s t r u c t u r e s a r e u s e d f o r t h e d i s p o s a l o f c o n d i 
t i o n e d w a s t e : 

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

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

T h e d i s p o s a l c e n t r e o c c u p i e s a n a r e a o f 1 2 h e c t a r e s a n d h a s a 
d i s p o s a l c a p a c i t y f o r a b o u t 4 0 0 0 0 0 m3 o f c o n d i t i o n e d w a s t e . A b o u t 
2 0 0 0 0 0 m3 o f w a s t e h a s a l r e a d y b e e n d i s p o s e d o f . 

L o n g - l i v e d w a s t e ( a l p h a a n d h i g h l e v e l w a s t e ) a r e s t o r e d i n s p e c i 
f i c f a c i l i t i e s l o c a t e d i n v a r i o u s r e s e a r c h c e n t r e s o r n u c l e a r p l a n t s , p e n d i n g 
t h e p r e p a r a t i o n o f d e e p d i s p o s a l c e n t r e s i n s u i t a b l e g e o l o g i c a l f o r m a t i o n s . 
F o r e x a m p l e , t h e M a r c o u l e c e n t r e h a s s i n c e 1 9 7 8 b e e n s t o r i n g t h e o u t p u t o f 
t h e M a r c o u l e v i t r i f i c a t i o n p l a n t c o n s i s t i n g o f 7 5 0 s t a i n l e s s s t e e l d r u m s 
e a c h c o n t a i n i n g 1 5 0 l i t r e s o f v i t r i f i e d w a s t e . 

A s t h e r e a r e n o d i s p o s a l s i t e s a v a i l a b l e i n I t a l y , l o w a n d m e d i u m 
l e v e l c o n d i t i o n e d w a s t e i s s t o r e d t e m p o r a r i l y i n f a c i l i t i e s d e s i g n e d f o r 
t h i s p u r p o s e . A s i n o t h e r c o u n t r i e s , t h e s e f a c i l i t i e s a r e a t t a c h e d t o t h e 
c e n t r e s p r o d u c i n g t h e w a s t e ( m a i n l y n u c l e a r r e s e a r c h c e n t r e s a n d n u c l e a r 
p o w e r p l a n t s ) . T h e f i r s t s e a d u m p i n g e x e r c i s e f o r l o w a n d m e d i u m l e v e l w a s t e 
i s p l a n n e d f o r 1 9 8 4 . 

I n t h e N e t h e r l a n d s l o w a n d m e d i u m l e v e l c o n d i t i o n e d w a s t e h a s b e e n 
d u m p e d i n t h e s e a f o r s o me y e a r s now ( s e e B e l g i u m ) . T h e c u r r e n t p o l i c y 
c o n s i s t s o f s t o r i n g c o n d i t i o n e d w a s t e t e m p o r a r i l y a s a n a l t e r n a t i v e t o d u m p i n g . 

I n t h e U n i t e d K i n g d o m l o w l e v e l w a s t e i s d i s p o s e d o f b y t h e r o u t e s 
o u t l i n e d b e l o w ; t h e y i n c l u d e , w h e r e a p p r o p r i a t e , d i s p o s a l w i t h o r d i n a r y h o u s e 
h o l d r e f u s e , o n - s i t e b u r i a l , a n d d i s p o s a l a t a l a n d - f i l l t i p f o r n o n - r a d i o a c t i v e 
w a s t e . 

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

( a ) B u r i a l a t D r i g g w h e r e w a s t e p r i n c i p a l l y f r o m B N F L b u t a l s o f r o m U KAEA 
a n d t h e g e n e r a t i n g b o a r d s i s d i s p o s e d o f b y s h a l l o w l a n d b u r i a l . T h i s 
s i t e o f a p p r o x i m a t e l y 3 0 0 a c r e s i s o w n e d a n d o p e r a t e d b y B N F L . W a s t e i s 
d i s p o s e d o f i n t r e n c h e s w h i c h a r e 7 0 0 m l o n g , 1 5 m w i d e a n d 4.5 m d e e p 
a n d i s c o v e r e d w i t h a t l e a s t 1 m o f s o i l . I t i s e s t i m a t e d t h a t a p p r o 
x i m a t e l y 1 5 0 0 0 0 m3 o f w a s t e h a v e b e e n b u r i e d a t t h i s s i t e s i n c e i t 
s t a r t e d o p e r a t i o n i n 1 9 7 1 . 

( b ) T h e U K A E A h a s i s o b e e n e x p l o i t i n g a b u r i a l s i t e a t D o u n r a y s i n c e 1 9 7 2 . 
T h e r e 2 0 0 I s t e e l d r u m s c o n t a i n i n g c o n d i t i o n e d w a s t e a r e p i l e d u p i n 
p i t s w h i c h a r e 7 m d e e p . S i x p i t s e x i s t a t p r e s e n t . T h e f i r s t f o u r 
h a v e a v o l u m e o f 3 5 0 0 m3 e a c h , w h i l e p i t s 5 a n d 6 h a v e a v o l u m e o f 
6 0 0 0 a n d 14 0 0 0 m3 r e s p e c t i v e l y . T h e e m p t y s p a c e b e t w e e n t h e d r u m s i n s i d e 
t h e p i t s i s f i l l e d w i t h p o l y t h e n e m a t e r i a l s . T h e p i t s a r e t h e n c o v e r e d 
w i t h e a r t h . 
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( c ) S e a d u m p i n g h a s b e e n g o i n g o n s i n c e 1 9 4 9 . Up t o now i t h a s b e e n 
o r g a n i z e d b y U KAEA b u t w i l l s h o r t l y b e t a k e n o v e r b y N I R E X . T h i s 
d i s p o s a l r o u t e i s u s e d f o r w a s t e f r o m n u c l e a r a n d n o n - n u c l e a r a p p l i 
c a t i o n s a n d i n 1 9 8 1 s ome 2 5 0 0 t o n n e s o f w a s t e ( i n c l u d i n g p a c k a g i n g ) 
c o n t a i n i n g a p p r o x i m a t e l y 2 0 0 0 a l p h a c u r i e s a n d 1 0 0 0 0 0 b e t a - g a m m a 
c u r i e s w e r e d i s p o s e d o f . 

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

W a s t e w h i c h c a n n o t b e d i s p o s e d o f b y t h e s e r o u t e s i s s t o r e d w h e r e i t 
i s p r o d u c e d , g e n e r a l l y i n t h e f o r m i n w h i c h i t i s g e n e r a t e d . 
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CHAPTER I I I 

P r o s p e c t s f o r t h e m a n a g e m e n t o f r a d i o a c t i v e w a s t e i n 
t h e C o m m u n i t y M e m b e r S t a t e s 

I I I . 1 - R&D i n t h e C o m m u n i t y 

A L L h u m a n a c t i v i t i e s i n v o l v i n g t h e u s e o f a n y t e c h n i q u e s a n d p r a c t i c e s , 
w h e t h e r o r n o t o f a n i n d u s t r i a l n a t u r e , s t a r t a n d a r e p e r f e c t e d a s a r e s u l t 
o f R&D w o r k . T h i s o n g o i n g R&D f i r s t d e m o n s t r a t e s f e a s a b i l i t y a n d t h e n m a k e s 
t h e a c t i v i t y i t s e l f m o r e r e l i a b l e , s a f e r a n d e v e n m o r e e c o n o m i c a l b y i m p r o 
v i n g a n d o p t i m i z i n g t h e b a s i c p r o c e s s e s a n d t e c h n i q u e s . T h i s g e n e r a l o b s e r 
v a t i o n i s e q u a l l y a p p l i c a b l e t o t h e m a n a g e m e n t o f r a d i o a c t i v e w a s t e . 

I n s o me C o m m u n i t y c o u n t r i e s r e s e a r c h o n r a d i o a c t i v e w a s t e m a n a g e m e n t 
s t a r t e d i n t h e e a r l y 1 9 5 0 s . T h e a i m w a s t o d e v e l o p t r e a t m e n t a n d c o n d i t i o n i n g  
m e t h o d s f o r t h e w a s t e e x i s t i n g a t t h a t t i m e , i . e . m a i n l y l o w a n d m e d i u m l e v e l  
w a s t e f r o m n u c l e a r r e s e a r c h . A l o n g s i d e t h i s r e s e a r c h e f f o r t , l a t e r e x p a n d e d 
t o c o v e r w a s t e f r o m t h e f i r s t n u c l e a r p o w e r s t a t i o n s t o b e c o m m i s s i o n e d , 
s t u d i e s o n t h e d i s p o s a l o f t h e s e c a t e g o r i e s o f w a s t e w e r e s t a r t e d . 

I n t h i s w a y t r e a t m e n t a n d c o n d i t i o n i n g t e c h n i q u e s a n d p r o c e s s e s a n d 
a l s o t h e t w o d i s p o s a l r o u t e s f o r l o w a n d m e d i u m l e v e l w a s t e h a v e g r a d u a l l y 
b e e n d e v e l o p e d s i n c e t h e 1 9 6 0 s . T o d a y t h e s e a r e i n d u s t r i a l o p e r a t i o n s a n d 
t h e y h a v e b e e n d i s c u s s e d i n t h e p r e v i o u s c h a p t e r . 

W i t h t h e e n t r y i n t o o p e r a t i o n o f t h e f i r s t s p e n t f u e l r e p r o c e s s i n g 
p l a n t s ( t o w a r d s t h e b e g i n n i n g o f t h e 1 9 6 0 s ) , r e s e a r c h o n t h e t r e a t m e n t a n d  
c o n d i t i o n i n g o f h i g h l e v e l w a s t e w a s s t a r t e d , e s p e c i a l l y i n F r a n c e a n d t h e 
U n i t e d K i n g d o m . T h e r e s e a r c h w o r k , w h i c h i n t h e U n i t e d K i n g d o m w a s s u s p e n d e d 
f o r s o m e y e a r s , r e s u l t e d i n t h e c o m m i s s i o n i n g i n F r a n c e , i n 1 9 6 9 , o f t h e f i r s t 
f a c i l i t y f o r w a s t e s o l i d i f i c a t i o n i n g l a s s ( P i v e r f a c i l i t y ) *. 

L a t e r s e v e r a l M e m b e r S t a t e s e m b a r k e d o n s t u d i e s a n d r e s e a r c h o n w a s t e 
d i s p o s a l i n s u i t a b l e g e o l o g i c a l f o r m a t i o n s a t d e p t h s o f u p t o s e v e r a l h u n d r e d 
m e t r e s . A m a j o r R&D e f f o r t w a s a l s o l a u n c h e d o n a l p h a - c o n t a m i n a t e d w a s t e . 

* This facility operated up to 1973. It was followed in 1978 by the present vitrification plant at Marcoule (AVM) already mentioned in Chapter I I . 

41 



F r o m t h e b e g i n n i n g o f t h e 1 9 7 0 s , w i t h t h e L a u n c h i n g o f t h e s e n u m e r o u s 
n a t i o n a l p r o g r a m m e s o r p r o j e c t s , t h e l a r g e n u m b e r o f p o s s i b l e o p t i o n s , a n d 
t h e n e e d i n t h e m e d i u m t e r m t o s e l e c t a n d o p t i m i z e m e t h o d s a n d p r o c e s s e s , 
C o m m u n i t y c o o p e r a t i o n b e c a m e e s s e n t i a l . 

I n 1 9 7 3 , t h e C o u n c i l o f M i n i s t e r s o f t h e E u r o p e a n C o m m u n i t i e s e s t a 
b l i s h e d t h e p r i n c i p l e o f C o m m i s s i o n c o m p e t e n c e f o r e n v i r o n m e n t a l p r o t e c t i o n 
a n d i n p a r t i c u l a r n u c l e a r a n d n o n - n u c l e a r w a s t e . 

T h a t s a m e y e a r a m o d e s t i n i t i a l m u l t i a n n u a l R&D p r o g r a m m e o n r a d i o a c t i v e 
w a s t e wa s s t a r t e d a t t h e J R C . I n 1 9 7 5 i t w a s s u p p l e m e n t e d b y a w i d e r f i v e -
y e a r p r o g r a m m e c o m p r i s i n g s h a r e d - c o s t p r o j e c t s w i t h l a b o r a t o r i e s i n t h e M e m b e r 
S t a t e s ( 6 ) . 

T h i s p r o g r a m m e , t h e m a i n r e s u l t s o f w h i c h w e r e d e s c r i b e d i n 1 9 8 0 a t t h e 
f i r s t E u r o p e a n C o m m u n i t y c o n f e r e n c e o n r a d i o a c t i v e w a s t e ( 7 ) , c o v e r e d a c t i v i 
t i e s d e s i g n e d t o s o l v e c e r t a i n t e c h n o l o g i c a l p r o b l e m s a r i s i n g f r o m t h e t r e a t m e n t , 
s t o r a g e a n d d i s p o s a l o f w a s t e o f a l l c a t e g o r i e s a n d t o h e l p t o w a r d s t h e d e f i n i 
t i o n o f a l e g a l , a d m i n i s t r a t i v e a n d f i n a n c i a l f r a m e w o r k f o r w a s t e m a n a g e m e n t 
a c t i v i t i e s . 

C o n s i d e r i n g t h a t t h i s f i r s t p r o g r a m m e " h a s y i e l d e d p o s i t i v e r e s u l t s 
a n d o p e n e d u p e n c o u r a g i n g p r o s p e c t s " o n t h e o n e h a n d a n d t h a t " t h e p a r t i c u l a r 
n a t u r e o f t h e w a s t e i s s u c h a s t o r e q u i r e m o n i t o r i n g o f i t s p o t e n t i a l e f f e c t 
a n d r e i n f o r c e m e n t o f p r o j e c t s a n d r e s e a r c h a c t i v i t i e s u n d e r t a k e n t o e n s u r e t h e 
p r o t e c t i o n o f t h e e n v i r o n m e n t " o n t h e o t h e r , t h e C o u n c i l a d o p t e d , i n 1 9 8 0 , a 
s e c o n d f i v e - y e a r p r o g r a m m e ( 1 9 8 0 - 8 4 ) w h i c h i s a l o g i c a l f o l l o w - u p t o t h e f i r s t 
p r o g r a m m e ( 8 ) . T h i s p r o g r a m m e , t h e n a t u r e a n d s c o p e o f w h i c h , t o g e t h e r w i t h 
t h e i n i t i a l ( p a r t i a l ) r e s u l t s a l r e a d y o b t a i n e d a r e d e s c r i b e d i n t h e f i r s t t w o 
a n n u a l r e p o r t s ( 9 ) , i s c l o s e l y c o o r d i n a t e d w i t h t h e a c t i v i t i e s o f t h e J R C i n 
t h e s a m e s e c t o r . Some o f t h e r e s e a r c h now b e i n g c a r r i e d o u t u n d e r t h e M e m b e r 
S t a t e n a t i o n a l p r o g r a m m e s i s s u p p o r t e d b y t h i s p r o g r a m m e w h i c h a l s o m a k e s i t 
p o s s i b l e t o c o o r d i n a t e a t C o m m u n i t y l e v e l s o me s p e c i f i c a c t i v i t i e s s u c h a s 
t h e e v a l u a t i o n o f t h e p e r f o r m a n c e o f v a r i o u s g e o l o g i c a l s y s t e m s f o r h i g h - l e v e l 
w a s t e c o n f i n e m e n t o r t h e c h a r a c t e r i z a t i o n a n d d e f i n i t i o n o f a c c e p t a n c e c r i t e r i a 
f o r t h e d i s p o s a l o f v a r i o u s f o r m s o f c o n d i t i o n e d w a s t e . 

R&D i s s t i l l g o i n g o n a t b o t h n a t i o n a l a n d C o m m u n i t y l e v e l , s t i m u l a t e d 
b y t h e r e s u l t s a l r e a d y o b t a i n e d . 

T h e p r o s p e c t s , t o g e t h e r w i t h t h e i n s t a l l a t i o n s a n d f a c i l i t i e s t h a t w i l l 
e x i s t i n a f e w y e a r s t i m e , a r e e x a m i n e d c o u n t r y b y c o u n t r y i n t h e n e x t t w o 
s e c t i o n s . 
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I I I . 2 . P r o s p e c t s a n d p l a n s f o r t r e a t m e n t a n d c o n d i t i o n i n g t e c h n i q u e s 
a n d f a c i l i t i e s . 

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

t o i m p r o v e a n d o p t i m i z e t h e e x i s t i n g t e c h n i q u e s w h i c h a r e o n l y 
c o n c e r n e d w i t h l o w a n d m e d i u m l e v e l w a s t e . I m p r o v e m e n t a n d 
o p t i m i z a t i o n h a v e b e c o m e n e c e s s a r y t o c o p e w i t h t h e e v e r - i n c r e a s i n g 
q u a n t i t i e s o f w a s t e r e s u l t i n g f r o m t h e e x p a n s i o n o f n u c l e a r p o w e r 
g e n e r a t i n g p r o g r a m m e s . 
T h e i m p r o v e m e n t s c o n c e r n i n p a r t i c u l a r v o l u m e r e d u c t i o n f a c t o r s , 
t h e d e c o n t a m i n a t i o n f a c t o r s n e c e s s a r y t o m e e t t h e e v e r m o r e s t r i n g e n t 
a u t h o r i z e d l i m i t s f o r r a d i o a c t i v e d i s c h a r g e s a n d t h e i n c r e a s e i n t h e 
L o n g - t e r m r e s i s t a n c e o f c o n d i t i o n e d r a d i o a c t i v e p r o d u c t s t o e n s u r e 
g r e a t e r s a f e t y i n d i s p o s a L ; 

t o p e r f e c t c e r t a i n p r o c e s s e s now u n d e r d e v e l o p m e n t o r b e i n g t e s t e d 
o n a p i l o t p L a n t s c a L e s o t h a t t h e y w i l l b e i n d u s t r i a l l y a n d c o m m e r 
c i a l l y a v a i l a b l e i n t h e C o m m u n i t y w h e n t h e y a r e n e e d e d i n a f e w 
y e a r s t i m e ; t h i s a p p l i e s e s s e n t i a l l y t o : 

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

2. c o n d i t i o n i n g o f f u e l e l e m e n t h u l l s ( a l p h a w a s t e ) 
3 . c o n d i t i o n i n g o f h i g h l e v e l w a s t e ; i n t h i s f i e l d , h o w e v e r t h e 

F r e n c h AVM p r o c e s s i s a l r e a d y i n c o m m e r c i a l u s e . 

F i n a l l y , s y s t e m a t i c e v a l u a t i o n o f t h e c h a r a c t e r i s t i c s o f t h e d i f f e r e n t 
f o r m s o f c o n d i t i o n e d w a s t e w i l l h e l p t o d e f i n e a c c e p t a n c e c r i t e r i a f o r t h e i r 
d i s p o s a l . T h i s p r o b l e m i s a l r e a d y b e i n g d i s c u s s e d b e t w e e n r e p r o c e s s o r s a n d 
t h e i r c u s t o m e r s a n d s t u d i e d b y v a r i o u s n a t i o n a l s a f e t y a u t h o r i t i e s , w h i l e 
a c o o r d i n a t e d r e s e a r c h e f f o r t i s u n d e r way a t C o m m u n i t y l e v e l . 

T h e m a i n p r o g r a m m e s i n t h e M e m b e r S t a t e s a n d some f u t u r e p r o s p e c t s 
a r e o u t l i n e d b e l o w . 

I n B e l g i u m , t h e h i g h t e m p e r a t u r e F L K - 6 0 * i n c i n e r a t o r , c o n s t r u c t e d i n 
a n a l p h a - t i g h t c e l l a t C E N / S C K i n M o l , i s c u r r e n t l y i n o p e r a t i o n f o r t h e 
t r e a t m e n t o f l o w - l e v e l b e t a - g a m m a w a s t e , b o t h s o l i d a n d l i q u i d ( o r g a n i c 
r e s i d u e s ) . A s o f 1 9 8 3 t h i s i n c i n e r a t o r w i l l a l s o t r e a t l o w - l e v e l a l p h a 
w a s t e . 

F o r f u e l e l e m e n t h u l l c o n d i t i o n i n g , t h e C E N / S C K , w h i c h h a s c o n c e n t r a t e d 
i t s R&D w o r k o n a t e c h n i q u e b a s e d o n t h e m e c h a n i c a l c o m p a c t i o n o f t h e h u l l s 
f o l l o w e d b y e m b e d d i n g i n a l e a d a l l o y , i s now e n g a g e d o n d e s i g n i n g a p r e s s 
c a p a b l e o f w o r k i n g i n h o t c e l l s . 

T o w a r d s t h e e n d o f t h e 1 9 8 0 s , t h e B e l g i a n v i t r i f i c a t i o n p l a n t ( A V B ) 
c o u l d e n t e r i n t o o p e r a t i o n f o r t h e c o n d i t i o n i n g o f h i g h l e v e l w a s t e . 

* This i n c i n e r a t o r i s being developed under the Community programme on 
ra d i o a c t i v e waste management and storage. 

(4) 
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The p l a n t i s based on t h e AVM p r o c e s s . However, c o n s t r u c t i o n 
depends on f u t u r e spent f u e l r e p r o c e s s i n g a c t i v i t i e s i n B e l g i u m , on 
which no d e c i s i o n has as y e t been t a k e n . 

S i n c e the f i r s t n u c l e a r power s t a t i o n s i n Denmark w i l l not be 
i n s t a l l e d u n t i l toward t h e end o f the 1990s at t h e e a r l i e s t , t h e r e 
a r e no p l a n s at p r e s e n t f o r t h e development of new waste t r e a t m e n t 
and c o n d i t i o n i n g f a c i l i t i e s . 

N e v e r t h e l e s s , b a s i c r e s e a r c h w i l l be c o n t i n u e d , e s p e c i a l l y i n 
the f i e l d o f waste t r e a t m e n t and c h a r a c t e r i z a t i o n o f waste f o r m s . 

In the F e d e r a l R e p u b l i c of Germany h i g h - l e v e l waste from the 
WAK r e p r o c e s s i n g p i l o t p l a n t , now s t o r e d i n l i q u i d f o r m , a r e t o be 
v i t r i f i e d i n a p i l o t p l a n t . However, no d e f i n i t e d e c i s i o n has as y e t 
been t a k e n . 

A combined f a c i l i t y f o r g l a s s b l o c k and bead p r o d u c t i o n i s under 
c o n s t r u c t i o n a t the Eurochemic s i t e and s h o u l d d e m o n s t r a t e the f e a s i 
b i l i t y of the PAMELA p r o c e s s (*). I t s h o u l d e n t e r i n t o s e r v i c e i n 1985 
and w i l l be managed by DWK j o i n t l y w i t h BMFTC**) and E u r o c h e m i c . 

In t h e coming y e a r s n u c l e a r power p l a n t o p e r a t o r s who t r e a t o r 
s t o r e waste t h e m s e l v e s w i l l d e v e l o p improved c o n d i t i o n i n g t e c h n i q u e s , 
the u l t i m a t e aim b e i n g t o reduce volume. 

A new management system f o r medium l e v e l l i q u i d waste i s now 
b e i n g d e v e l o p e d . The waste w i l l be s p l i t i n t o a s m a l l a c t i v e f r a c t i o n 
c o n t a i n i n g gamma and a l p h a e m i t t e r s and a l a r g e low l e v e l f r a c t i o n f o r 
d i r e c t i m m o b i l i z a t i o n i n cement or bitumen. Much o f t h e " l o s t " s h i e l d i n g 
r e q u i r e d f o r t r a n s p o r t and h a n d l i n g p r i o r t o d i s p o s a l w i l l be saved by 
t h i s system. 

The K a r l s r u h e n u c l e a r r e s e a r c h c e n t r e i s d e v e l o p i n g : 
- waste i m m o b i l i z a t i o n i n cement, c e r a m i c s and g l a s s 
- an a c i d d i g e s t i o n p r o c e s s f o r c o m b u s t i b l e a l p h a waste w i t h 

subsequent p l u t o n i u m r e c o v e r y (***) 
- c o n d i t i o n i n g methods f o r f u e l element d i s s o l v e r s l u d g e s , h u l l s 

and s t r u c t u r a l m a t e r i a l s . 

T h i s p r o c e s s was d e v e l o p e d by a team o f r e s e a r c h e r s 
from v a r i o u s German o r g a n i z a t i o n s , backed up by 
t e c h n i q u e s d e v e l o p e d by Eurochemic 
BMFT = F e d e r a l M i n i s t r y f o r Research and T e c h n o l o g y 
The ALONA p i l o t p l a n t based on t h i s p r o c e s s w i l l 
s h o r t l y s t a r t hot o p e r a t i o n on the Eurochemic s i t e 
at M o l . 

(**) 
(***) 
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Some o f t h e s e p r o j e c t s a r e b e i n g d e v e l o p e d i n c o n j u n c t i o n w i t h 
B a t t e l l e F r a n k f u r t . 

T h e NUKEM c o m p a n y i s d e v e l o p i n g a new i n c i n e r a t i o n m e t h o d f o r 
a l p h a w a s t e , b a s e d o n h y d r o p y r o l y s i s , a n d a m e t h o d f o r t h e i n c i n e r a 
t i o n o f i o n e x c h a n g e r e s i n s a n d o r g a n i c e s t e r s o f p h o s p h o r i c a c i d . 

NUKEM i s a l s o d e v e l o p i n g a w a s t e i m m o b i l i z a t i o n w a s t e c o n t a i n e r 
s y s t e m u s i n g n a t u r a l g r a p h i t e . I t c a n i m m o b i l i z e a n y t y p e o f d r i e d 
o r c a l c i n e d w a s t e f r e e f r o m h i g h l y o x i d i z i n g m a t e r i a l . 

T h e J ü l i c h n u c l e a r r e s e a r c h c e n t r e i s c o n t i n u i n g t o o p e r a t e 
i t s new F I P S I I f a c i l i t y f o r v i t r i f i c a t i o n o f h i g h - l e v e l w a s t e . 

T h e K a r l s r u h e a n d J ü l i c h r e s e a r c h c e n t r e s a r e d e v o t i n g s p e c i a l 
a t t e n t i o n t o t h e t r a p p i n g a n d i m m o b i l i z a t i o n o f g a s e o u s w a s t e i n 
s o l i d s ( s i l v e r - b a s e d a d s o r b a n t s f o r i o d i n e - 1 2 9 , z e o l i t e s o r m e t a l 
a l l o y s f o r k r y p t o n ) . 

A s p e c i a l c o n t a i n e r l e s s c o n d i t i o n i n g a n d d i s p o s a l concept f o r 
l o w a n d m e d i u m l e v e l w a s t e i s now b e i n g d e v e l o p e d . I t c o n s i s t s of 
p r e g r a n u l a t i n g t h e w a s t e s o l u t i o n s , s l u d g e s o r s o l i d s w i t h cenent and 
m i x i n g t h e g r a n u l e s w i t h a c e m e n t - b a s e d b i n d e r . The mixture can be 
i n j e c t e d i n t o a c a v e r n w h e r e i t c u r e s t o f o r m a m o n o l i t h . No human 
i n t e r v e n t i o n i s r e q u i r e d w i t h i n t h e c a v e r n . 

T h i s d e v e l o p m e n t i s b e i n g s p o n s o r e d b y BMFT a n d d e v e l o p e d by two 
r e s e a r c h c e n t r e s a n d t w o i n d u s t r i a l c o m p a n i e s . 

I n F r a n c e , many s t u d i e s a n d r e s e a r c h p r o j e c t s a r e b e i n g c a r r i e d 
o u t o n w a s t e t r e a t m e n t a n d c o n d i t i o n i n g a n d i t s c h a r a c t e r i z a t i o n . The 
L i n e s o f r e s e a r c h a r e a s f o l l o w s : 

a ) l o w a n d m e d i u m l e v e l w a s t e , a l p h a w a s t e 

T h e p r o c e s s e s d e v e l o p e d f o r a q u e o u s l i q u i d w a s t e h a v e a l r e a d y 
b e e n o p e r a t i o n a l f o r a l o n g t i m e a n d , d e p e n d i n g o n t h e t y p e o f w a s t e , 
p r o d u c e e i t h e r s l u d g e s , c o n c e n t r a t e s o r v a r i o u s i o n e x c h a n g e r e s i n s . 

A t p r e s e n t a n i n t e n s i v e e f f o r t i s b e i n g made t o f a c i l i t a t e f i n a l 
c o n d i t i o n i n g ( e . g . r e d u c t i o n o f t h e s o d i u m c o n t e n t i n c o n c e n t r a t e s , 
a n d o f n i t r a t e s i n s l u d g e s ) . 

F o r o r g a n i c l i q u i d w a s t e , i n c i n e r a t i o n ( a l r e a d y i n o p e r a t i o n f o r 
a l l t y p e s o f o r g a n i c w a s t e ) o r d i s t i l l a t i o n - m i n e r a l i z a t i o n p r o c e s s e s 
f o r o r g a n i c s o l v e n t s ( T B P ) a r e b e i n g d e v e l o p e d s i m u l t a n e o u s l y . 

F o r h i g h a l p h a w a s t e , r e c o v e r y o f a l p h a e m i t t e r s i s b e i n g 
d e v e l o p e d a s f o l l o w s : 

- a f a c i l i t y f o r t h e t r e a t m e n t o f m i x e d o x i d e f u e l f a b r i c a t i o n w a s t e i s 
d u e t o s t a r t o p e r a t i o n i n 1 9 8 3 a t C a d a r a c h e ( c r y o g e n i c s h r e d d i n g , 

r e c o v e r y o f p l u t o n i u m , a c i d d i g e s t i o n o f c e l l u l o s i c w a s t e ) . 
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- a f a c i l i t y ( L E D A ) f o r w a s t e f r o m n u c l e a r r e s e a r c h c e n t r e s i s p l a n n e d 
a t F o n t e n a y - a u x - R o s e s ( l e a c h i n g o f a l p h a w a s t e u p t o 7 0 - 9 0 % ) . 

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

Some s m a l l - c a p a c i t y f a c i l i t i e s a l r e a d y e x i s t i n F r a n c e . A f e w 
d e s i g n s t u d i e s a r e a v a i l a b l e , i n p a r t i c u l a r f o r a 1 0 0 k g / h i n c i n e r a t o r 
f o r l o w l e v e l w a s t e . T h e u s e o f t h i s t e c h n i q u e o n a n i n d u s t r i a l s c a l e 
w i l l d e p e n d o n l a t e r d e c i s i o n s . 

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

T h e m o s t common c o n d i t i o n i n g p r o c e s s e s f o r a l l t r e a t e d w a s t e 
m a k e u s e o f h y d r a u l i c b i n d e r s , b i t u m e n s o r t h e r m o s e t t i n g r e s i n s , i n 
a c c o r d a n c e w i t h f o r m u l a e a n d p r o c e s s e s a l r e a d y a v a i l a b l e i n d u s t r i a l l y , 
b u t s u b s t a n t i a l r e s e a r c h a n d d e v e l o p m e n t w o r k i s b e i n g a c t i v e l y p u r s u e d 
i n t h e s e f i e l d s . T h e s e c o n d i t i o n i n g p r o c e s s e s h a v e b e e n s e l e c t e d f o r 
t h e new r e p r o c e s s i n g u n i t s a t L a H a g u e ( 1 9 8 7 ) . 

M e n t i o n s h o u l d a l s o b e made o f t h e e x t e n s i v e r e s e a r c h o n t h e 
d e v e l o p m e n t o f a l t e r n a t i v e h i g h l y s t a b l e c o n d i t i o n i n g s f o r a l p h a w a s t e , 
t h e e m b e d d i n g m a t r i x g e n e r a l l y b e i n g a c e r a m i c m a t e r i a l , a g e n e r i c 
t e r m t h a t c o v e r s c e r a m i c s , g l a s s , p o r c e l a i n , s a n d s t o n e , e t c . . . 
Two m a i n d i r e c t i o n s a r e b e i n g f o l l o w e d : 

- p r o c e s s e s a s a l t e r n a t i v e s t o b i t u m e n i z a t i o n f o r a q u e o u s w a s t e f r o m 
r e p r o c e s s i n g p l a n t s , 

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

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

I t i n v o l v e s : 

- s y s t e m a t i c t e s t s o n : 

. c h a r a c t e r i s t i c s r e l a t i n g t o f a b r i c a t i o n ( q u a l i t y c o n t r o l ) 

. c h a r a c t e r i s t i c s r e l a t i n g t o s t o r a g e a n d d i s p o s a l ( r e s i s t a n c e t o s h o c k , 
f i r e , w e a t h e r c o n d i t i o n s , e t c . . ) 

. s h o r t - r a n g e c h e m i c a l s t a b i l i t y ( f u l l - s c a l e l e a c h i n g t e s t s ) . 

I t i s a l s o p l a n n e d : 

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

- b a s i c s t u d i e s o n : 

. t h e p h e n o m e n o L o g y o f p o s s i b L e L o n g - r a n g e m o d i f i c a t i o n s ( m e c h a n i s m 
a n d p h y s i c o - c h e m i c a L n a t u r e o f L e a c h i n g , i n t e r n a L d i f f u s i o n , t h e r m a l 
s t a b i l i t y , a L p h a , b e t a a n d gamma r a d i o l y s i s ) , 

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

T h e f o l l o w i n g l a r g e - s c a L e d e v e l o p m e n t w o r k c a n n o t b e o m i t t e d 
f r o m a f u l l a n a l y s i s : 

- s t u d i e s o n t h e c o n d i t i o n i n g o f s p e c i a l w a s t e , i n p a r t i c u l a r t r i t i u m -
b e a r i n g w a s t e a n d d e c o m m i s s i o n i n g w a s t e ( d e c o n t a m i n a t i o n p r o c e s s e s , 
m e l t i n g o f m e t a l l i c w a s t e , e t c . . ) 

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

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

b ) H i g h l e v e l w a s t e 

V i t r i f i c a t i o n , t h e b a s i c p r o c e s s f o r t h e c o n d i t i o n i n g o f h i g h 
l e v e l w a s t e , h a s now r e a c h e d t h e i n d u s t r i a l s t a g e . E x p e c t e d f u t u r e 
d e v e l o p m e n t s a r e a s f o l l o w s : 

T h e AVH ( o r R 7 ) f a c i l i t y a s s o c i a t e d w i t h t h e e x t e n s i o n s a t L a H a g u e 
i s e x p e c t e d t o b e c o m e o p e r a t i o n a l i n 1 9 8 7 . F o l l o w i n g t h e p a t t e r n o f AVM, 
i t w i l l b e b a s e d o n a n i n a c t i v e p r o t o t y p e now b e i n g c o n s t r u c t e d . I n 
h a n d l i n g p r i m a r y h i g h l e v e l s o l u t i o n s , a m a x i m u m o f l i q u i d w a s t e w i l l b e 
r e c y c l e d a n d s e n t f o r v i t r i f i c a t i o n , w h i c h w i l l r e d u c e t h e o t h e r a c t i v i t i e s 
f o r a l p h a w a s t e . 

P I V E R I I : a n a c t i v e p i l o t u n i t f o r c o n t i n u o u s v i t r i f i c a t i o n . 

I n t e n s i v e w o r k i s i n p r o g r e s s o n t h e c h a r a c t e r i z a t i o n o f g l a s s : 

. A n a l y t i c a l s t u d i e s : l e a c h i n g , e x c h a n g e m e c h a n i s m s i n t h e s u r f a c e l a y e r , 
r a d i a t i o n s t a b i l i t y ( a l p h a - d o p e d g l a s s , i o n i m p l a n t a t i o n , e t c . ) , 
p h y s i c a l s t a b i l i t y ( c r y s t a l l i z a t i o n , e f f e c t s o f t h e r m a l a n d m e c h a n i c a l 
s h o c k s ) , p r e s s u r e a n d t e m p e r a t u r e e f f e c t s . 
T h e s e s t u d i e s s t a r t e d m o r e t h a n 1 0 y e a r s a g o a r e b e i n g i n t e n s i v e l y 

c o n t i n u e d . 

. G l o b a l s t u d y : s i m u l a t i o n o n a c t i v e a n d i n a c t i v e b l o c k s o f f o r e s e e a b l e 
s t o r a g e c o n d i t i o n s , w i t h o r w i t h o u t g e o c h e m i c a l b a r r i e r s , a p r o g r a m m e 
t o s t a r t i n 1 9 8 3 . 

L o n g - t e r m p l a n s i n c l u d e t h e d e v e l o p m e n t o f a l e a c h i n g m o d e l . 
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A n u m b e r o f s t u d i e s a n d r e s e a r c h p r o j e c t s a r e a l s o b e i n g c o n d u c t e d i n 
I t a l y o n w a s t e t r e a t m e n t , c o n d i t i o n i n g a n d c h a r a c t e r i z a t i o n . T h e y a r e 
c a r r i e d o u t e s s e n t i a l l y b y ENEA a n d t o a l e s s e r e x t e n t b y A G I P N u c l e a r e . 

ENEA i s m a i n l y e n g a g e d o n a n R & D p r o g r a m m e t o a c q u i r e v i t r i f i 
c a t i o n t e c h n o l o g y f o r h i g h l e v e l w a s t e . N a t i o n a l w o r k i n t h i s f i e l d i s 
o p e n t o a n y p o s s i b i l i t y o f C o m m u n i t y c o o p e r a t i o n . 

A p o t v i t r i f i c a t i o n p r o c e s s i s now b e i n g t e s t e d b o t h c o l d a n d h o t 
( t h e l a t t e r i n a h o t c e l l o n a m i n i - p i l o t s c a l e ) . A t t h e s a m e t i m e a n 
e x p e r i m e n t a l s e t - u p t o s t u d y r e m o t e h a n d l i n g o f t h e p o t i s b e i n g d e v e 
l o p e d ( P R O T E O f a c i l i t y ) a n d s t u d i e s o n t h e c h a r a c t e r i z a t i o n o f t h e g l a s s 
p r o d u c e d a r e b e i n g c o n t i n u e d . 

T h e r e a r e p l a n s t o c o n s t r u c t i n t h e e a r l y 1 9 9 0 s a p i l o t v i t r i f i c a t i o n 
u n i t a t t a c h e d t o t h e EUREX p i l o t r e p r o c e s s i n g p l a n t . 

Two p i l o t c o n d i t i o n i n g f a c i l i t i e s a r e b e i n g d e v e l o p e d f o r l o w a n d 
m e d i u m l e v e l l i q u i d w a s t e . T h e y w i l l b e u s e d t o d e m o n s t r a t e t h e f e a s i 
b i l i t y o f t w o p r o c e s s e s f o r e m b e d d i n g w a s t e i n p o l y e s t e r a n d i n c e m e n t 
p l u s r e s i n m a t r i c e s , d e v e l o p e d b y E N E A . 

I t i s p l a n n e d t o c o n s t r u c t a c o n d i t i o n i n g f a c i l i t y b a s e d o n o n e 
o f t h e s e t w o p r o c e s s e s i n t h e e a r l y 1 9 9 0 s . I t w i l l b e a t t a c h e d t o t h e 
I T R E C r e p r o c e s s i n g p l a n t . A c o m p a c t i o n f a c i l i t y w i l l b e c o n s t r u c t e d f o r 
t h e t r e a t m e n t o f s o l i d w a s t e c u r r e n t l y s t o r e d i n v a r i o u s n u c l e a r r e s e a r c h 
c e n t r e s . 

S t u d i e s a n d R & D w o r k o n t h e t r e a t m e n t o f p l u t o n i u m - c o n t a m i n a t e d 
l i q u i d a n d s o l i d w a s t e ( a l p h a w a s t e ) w i l l b e c o n t i n u e d . I n t h i s f i e l d 
A G I P N u c l e a r e h a s d e v e l o p e d a m o l t e n s a l t o x i d a t i o n p r o c e s s . 

I n t h e N e t h e r l a n d s , r e s e a r c h i s f o c u s s e d m a i n l y o n t h e d i s p o s a l o f 
h i g h l e v e l w a s t e ( v i t r i f i e d w a s t e f r o m s p e n t f u e l p r o c e s s e d a b r o a d w h i c h 
w i l l b e r e t u r n e d t o t h e N e t h e r l a n d s f r o m t h e b e g i n n i n g o f t h e 1 9 9 0 s ) . 
T e s t s a n d e v a l u a t i o n s o n c e r a m i c m a t e r i a l s f o r t h e i m m o b i l i z a t i o n o f 
h i g h l e v e l w a s t e a r e a l s o i n p r o c e s s . 

I n t h e U n i t e d K i n g d o m , a v i t r i f i c a t i o n p l a n t f o r h i g h l e v e l w a s t e w i l l 
b e c o n s t r u c t e d a t S e l l a f i e l d a n d s h o u l d b e o p e r a t i o n a l b y 1 9 9 0 . A l t h o u g h 
p r e s e n t i n d i c a t i o n s a r e t h a t v i t r i f i c a t i o n u s i n g b o r o s i l i c a t e g l a s s w i l l 
p r o d u c e a w a s t e f o r m s u i t a b l e f o r d i s p o s a l , o t h e r p r o c e s s e s b a s e d o n c e r a m i c 
a n d m i n e r a l m a t r i c e s a r e b e i n g i n v e s t i g a t e d f o r p o s s i b l e u s e i n l a t e r p l a n t s . 

A p l a n t f o r t h e s o r t i n g , t r e a t m e n t a n d c o n d i t i o n i n g o f a l p h a w a s t e i s 
a l s o p l a n n e d a t S e l l a f i e l d . T h e p r o c e s s e s w i l l p r o b a b l y i n c l u d e i m m o b i l i z a 
t i o n o f t h e w a s t e , w h e n a p p r o p r i a t e , i n c e m e n t - b a s e d m a t r i c e s f o r s e a d u m p i n g . 
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T h e r a n g e o f w a s t e o f o t h e r c a t e g o r i e s g e n e r a t e d i n t h e 
U n i t e d K i n g d o m i s w i d e b o t h i n t e r m s o f p h y s i c a l a n d c h e m i c a l 
f o r m a n d i n t h e n a t u r e a n d q u a n t i t y o f a s s o c i a t e d r a d i o a c t i v i t y . 
H e n c e t h e r e i s a w i d e r a n g e o f p o t e n t i a l p r o c e s s e s f o r c o n v e r 
t i n g w a s t e i n t o f o r m s s u i t a b l e f o r d i s p o s a l . 

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

- f o r v o l u m e r e d u c t i o n : s h r e d d i n g , l a s e r c u t t i n g , c o m p a c t i o n , 
i n c i n e r a t i o n , a c i d d i g e s t i o n a n d , i n t h e c a s e o f w e t w a s t e , 
d e w a t e r i n g b y f i l t r a t i o n , e v a p o r a t i o n , c e n t r i f u g a t i o n a n d 
h y d r o c y c l o n e d r y i n g ; 

- f o r d e c o n t a m i n a t i o n : w a s h i n g , u l t r a s o n i c c l e a n i n g , l e a c h i n g , 
e l e c t r o p o l i s h i n g f o r s o l i d w a s t e a n d f l o e p r e c i p i t a t i o n , u l t r a 
f i l t r a t i o n , m a g n e t i c f i l t r a t i o n , i o n - e x c h a n g e a n d e l e c t r o c h e m i c a l 
t e c h n i q u e s f o r l i q u i d s ; 

- f o r i n e r t n e s s a n d / o r c o m p a t i b i l i t y w i t h i m m o b i l i z a t i o n m a t r i x : 
i n c i n e r a t i o n o r a c i d d i g e s t i o n f o r o r g a n i c m a t e r i a l s a n d c o n v e r s i o n 
t o i n e r t o x i d e o r h y d r o x i d e f o r r e a c t i v e m a t e r i a l s . 

C o n v e r s i o n o f w a s t e i n t o a f o r m s u i t a b l e f o r d i s p o s a l may b e 
a c h i e v e d b y i n c o r p o r a t i o n , w i t h o r w i t h o u t p r e - t r e a t m e n t , i n a 
m a t r i x s u c h a s c e m e n t , b i t u m e n , o r g a n i c p o l y m e r s , p o l y m e r - i m p r e 
g n a t e d c e m e n t o r e v e n m e t a l s . A l t e r n a t i v e l y , s o me m a t e r i a l s s u c h 
a s m e t a l o x i d e s o r s a l t s may b e s u i t a b l e f o r d i r e c t c o n v e r s i o n t o 
a c e r a m i c m a t e r i a l b y h o t p r e s s i n g a n d p l a s t i c s m i g h t b e c o n v e r t e d 
d i r e c t l y t o a s o l i d b l o c k b y m e l t i n g a n d c a s t i n g . T h e s e v a r i o u s 
p r o c e s s e s a r e a t d i f f e r e n t s t a g e s o f t e c h n i c a l d e v e l o p m e n t . T h e y 
p r o d u c e w a s t e f o r m s o f d i f f e r e n t q u a l i t y a n d s u i t a b i l i t y f o r d i s p o s a l . 
A l s o , p r o c e s s c o s t s a n d r a d i a t i o n e x p o s u r e o f o p e r a t o r s may v a r y 
w i d e l y b e t w e e n o p t i o n s s u c h a s d i r e c t e n c a p s u l a t i o n i n c e m e n t o r 
b i t u m e n a n d m o r e c o m p l e x t r e a t m e n t p r o c e s s e s i n v o l v i n g v o l u m e 
r e d u c t i o n a n d d e c o n t a m i n a t i o n b e f o r e i m m o b i l i z a t i o n . 

I n p r a c t i c e t h e f i n a l s e l e c t i o n o f a p r o c e s s w i l l b e made i n t h e 
c o n t e x t o f a n o p t i m i z e d w a s t e m a n a g e m e n t s c h e m e w h e n t h e r e q u i r e m e n t s 
o f s t o r a g e , t r a n s p o r t a n d d i s p o s a l h a v e a l l b e e n a s s e s s e d w i t h r e s p e c t 
t o e n v i r o n m e n t a l i m p a c t a n d c o s t . T h e D e p a r t m e n t o f t h e E n v i r o n m e n t 
i s now c a r r y i n g o u t s t u d i e s , i n c o l l a b o r a t i o n w i t h o t h e r b o d i e s a n d 
w a s t e p r o d u c e r s , t o d e f i n e a n d e v a l u a t e t h i s s c h e m e . 
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I I I . 3 . P r o s p e c t s and p l a n s f o r waste s t o r a g e and d i s p o s a l 

The p r o s p e c t s and p l a n s f o r waste s t o r a g e and d i s p o s a l d i s 
c u s s e d i n t h i s s e c t i o n r e l a t e m a i n l y t o a l p h a and h i g h l e v e l waste, 
s i n c e d i s p o s a l of both low and medium l e v e l waste has a l r e a d y r e a c h e d 
t h e i n d u s t r i a l s t a g e (see s e c t i o n I I . 4 ) . N e v e r t h e l e s s some i n f o r m a 
t i o n on the i n s t a l l a t i o n of new f a c i l i t i e s w i l l be g i v e n c o u n t r y by 
c o u n t r y . 

The o p t i o n f o r d i s p o s a l o f a l p h a and h i g h l e v e l waste t h a t i s 
now b e i n g s t u d i e d most i n the Member S t a t e s and at Community l e v e l 
i s t he c o n f i n e m e n t o f waste i n deep g e o l o g i c a l f o r m a t i o n s (*). 

The r e s u l t s o b t a i n e d so f a r from r e s e a r c h i n t h i s f i e l d seem 
t o c o n f i r m t h e f e a s i b i l i t y and m e r i t s of t h i s d i s p o s a l o p t i o n . A l s o , 
the i n v e n t o r y of g e o l o g i c a l f o r m a t i o n s h a v i n g the r i g h t t e c h n i c a l 
c h a r a c t e r i s t i c s f o r the i n s t a l l a t i o n of r e p o s i t o r i e s i n deep u n d e r 
ground g e o l o g i c a l f o r m a t i o n s i n the Community c o u n t r i e s (10) shows 
t h a t t h e a u t h o r i t i e s r e s p o n s i b l e f o r p r o s p e c t i n g and s t u d y i n g 
p o s s i b l e d i s p o s a l s i t e s have a wide c h o i c e a v a i l a b l e t o them. 

Even though e x i s t i n g knowledge shows t h a t i t i s p o s s i b l e t o 
c o n s t r u c t d i s p o s a l f a c i l i t i e s i n any t y p e of the g e o l o g i c a l f o r m a t i o n 
s t u d i e d ( c l a y , g r a n i t e , s a l t ) , t he c o n f i n e m e n t p e r f o r m a n c e o f t h e s e 
d i f f e r e n t f o r m a t i o n s has n e v e r t h e l e s s t o be c l a r i f i e d . 

S t u d i e s and r e s e a r c h c a r r i e d out by Member S t a t e s i n d i f f e r e n t 
g e o l o g i c a l f o r m a t i o n s , at both n a t i o n a l and Community l e v e l ( * * ) , s h o u l d 
make i t p o s s i b l e t o answer t h i s q u e s t i o n i n the next few y e a r s . 

(*) The t r a n s m u t a t i o n o f t r a n s u r a n i c elements i n t o s h o r t - l i v e d e l e m e n t s 
by i r r a d i a t i o n i n n u c l e a r r e a c t o r s would reduce the problem o f d i s 
p o s i n g o f l o n g - l i v e d waste. Research c a r r i e d out at JRC I s p r a i n 
c o o p e r a t i o n w i t h t h e i n t e r n a t i o n a l s c i e n t i f i c community from 1973 
t o 1980 has shown t h a t t h i s s t r a t e g y would have more drawbacks than 
a d v a n t a g e s , at l e a s t i n t h e c u r r e n t s t a t e o f t e c h n o l o g y . T h i s s t r a 
t e g y i s no l o n g e r b e i n g e n v i s a g e d at p r e s e n t by the Member S t a t e s 
and the Commission. 

Under the Community's R & D programme, c l a y f o r m a t i o n s a r e b e i n g 
s t u d i e d m a i n l y by B e l g i u m and I t a l y , c r y s t a l l i n e f o r m a t i o n s by 
France and the U n i t e d Kingdom, s a l t domes by t h e F e d e r a l R e p u b l i c 
o f Germany and the N e t h e r l a n d s . S u p p o r t i n g s t u d i e s on a l l forma
t i o n s a r e b e i n g c a r r i e d out by Denmark. I t s h o u l d be n o t e d t h a t , 
except f o r the F e d e r a l R e p u b l i c of Germany, t h e s e o p t i o n s do not 
i n any way imply a d e f i n i t i v e commitment t o the t y p e o f f o r m a t i o n 
b e i n g s t u d i e d . These Member S t a t e s and the JRC a r e a l s o t a k i n g 
p a r t i n the Community programme t o i n v e s t i g a t e the c o n f i n e m e n t 
p e r f o r m a n c e of t h e s e g e o l o g i c a l f o r m a t i o n s and o f deep marine 
s e d i m e n t s . However, the Community i s d o i n g l e s s work on t h e l a s t 
o p t i o n . 

(**) 
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R e c e n t l y d i s p o s a l i n t h e s e a b e d h a s b e e n c o n s i d e r e d a s a n 
a l t e r n a t i v e t o d i s p o s a l i n c o n t i n e n t a l g e o l o g i c a l f o r m a t i o n s . 
S t u d i e s a n d r e s e a r c h i n t h i s f i e l d a r e much l e s s a d v a n c e d t h a n t h o s e 
o n c o n t i n e n t a l f o r m a t i o n s . I n p a r t i c u l a r , f e a s i b i l i t y r e m a i n s t o b e 
d e m o n s t r a t e d . 

A t t h i s s t a g e i t c a n b e p r e d i c t e d t h a t some M e m b e r S t a t e s 
w i l l b y t h e e a r l y 1 9 9 0 s h a v e f a c i l i t i e s i n c o n t i n e n t a l g e o l o g i c a l 
f o r m a t i o n s f o r t h e d i s p o s a l o f a l p h a w a s t e a t d e p t h . 

Some M e m b e r S t a t e s h a v e p l a n n e d o r a r e c o n s t r u c t i n g u n d e r g r o u n d 
f a c i l i t i e s t o s t u d y t h e d i s p o s a l s y s t e m f o r h i g h l e v e l w a s t e . T h i s 
c o u l d b e f o l l o w e d t o w a r d s t h e e n d o f t h e c e n t u r y b y o p e r a t i o n a l f a c i 
l i t i e s f o r t h e d i s p o s a l o f h i g h l e v e l w a s t e i n t h e d e e p l a y e r s o f 
c o n t i n e n t a l g e o l o g i c a l f o r m a t i o n s . 

T h e m a i n p l a n s o f t h e M e m b e r S t a t e s a n d some f u t u r e p r o s p e c t s 
a r e g i v e n b e l o w : 

I n B e l g i u m , s e a d u m p i n g i s s t i l l t h e d i s p o s a l r o u t e u s e d f o r 
l o w l e v e l w a s t e , f o l l o w i n g t e c h n i c a l a n d o r g a n i z a t i o n a l e f f o r t s t o 
r e d u c e v o l u m e . 

On t h e o t h e r h a n d , t h e p o s s i b i l i t y o f c r e a t i n g a s e t o f u n d e r 
g r o u n d g a l l e r i e s f o r d i s p o s a l o f h i g h a n d m e d i u m l e v e l a n d a l p h a w a s t e 
i n a l a y e r o f c l a y u n d e r t h e C E N / S C K t e r r i t o r y a t M o l ( H A D E S p r o j e c t ) 
h a s b e e n u n d e r s t u d y f o r some y e a r s a n d s t i l l i s . 

T h e c l a y l a y e r c o n c e r n e d ( B o o m c l a y ) i s 1 6 0 t o 2 7 0 m e t r e s d e e p . 

G e o l o g i c a l a n d h y d r o g e o l o g i c a l s t u d i e s a n d i n v e s t i g a t i o n s h a v e 
a l r e a d y b e e n c a r r i e d o u t a n d t h e f i r s t a i m o f t h e c u r r e n t p r o g r a m m e i s t o 
s e t u p a n e x p e r i m e n t a l l a b o r a t o r y i n t h e c l a y 2 2 5 m b e l o w g r o u n d . T h e 
w o r k s t a r t e d i n 1 9 8 0 a n d w i l l i n p r i n c i p l e b e c o m p l e t e d i n 1 9 8 3 . T h i s 
u n d e r g r o u n d l a b o r a t o r y ( t h e f i r s t o f i t s k i n d i n E u r o p e ) w i l l p r o v i d e 
a d d i t i o n a l h y d r o g e o l o g i c a l , g e o m e c h a n i c a I a n d t e c h n o l o g i c a l d a t a a n d 
v e r i f y i n s i t u a s p e c t s r e l a t e d a m o n g s t o t h e r s t o t h e r m a l e x c h a n g e a n d 
c o r r o s i o n . 

T h e c o n s t r u c t i o n o f a f i n a l u n d e r g r o u n d f a c i l i t y f o r w a s t e 
d i s p o s a l w i l l b e s u b j e c t t o t h e a u t h o r i z a t i o n p r o c e d u r e . I t i s e x p e c t e d 
t h a t a l l t h e d a t a f o r t h e f i l e w i l l b e a v a i l a b l e a r o u n d 1 9 8 7 - 1 9 8 8 . 

A c c o r d i n g t o a n i n i t i a l d e s i g n s t u d y , t h e f a c i l i t y , s i t u a t e d i n 
t h e m i d d l e o f t h e l a y e r , w o u l d c o m p r i s e t w o v e r t i c a l a c c e s s s h a f t s , t w o 
v e n t i l a t i o n s h a f t s , a m a i n g a l l e r y 4.5 m i n d i a m e t e r a n d 5 5 0 m l o n g f o r 
t r a n s p o r t p u r p o s e s a n d a s e t o f s e c o n d a r y g a l l e r i e s 3.5 m i n d i a m e t e r 
f o r d i s p o s a l . A b o u t 7 km o f t h e s e g a l l e r i e s w o u l d b e s e t a s i d e f o r 
m e d i u m l e v e l a n d a l p h a w a s t e . 

A l t h o u g h t h e f a c i l i t y c o u l d b e c o m e o p e r a t i o n a l r e a s o n a b l y 
q u i c k l y f o r m e d i u m l e v e l a n d a l p h a w a s t e , i t i s e x p e c t e d t h a t a t l e a s t 
a 5 0 - y e a r s t o r a g e p e r i o d o n t h e s u r f a c e w i l l b e n e c e s s a r y f o r h i g h 
l e v e l w a s t e . 
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A f t e r s e v e r a l decades d u r i n g which a r e c o v e r y o p t i o n w i l l 
be m a i n t a i n e d , a l l the empty space s w i l l be r i g i d l y b a c k f i l l e d and 
t h e s h a f t s w i l l be s e a l e d w i t h the c l a y e x t r a c t e d when d r i l l i n g 
them. The s e a l i n g mode used w i l l depend on e x p e r i e n c e g a i n e d 
d u r i n g the r e v e r s i b l e phase. 

In Denmark, because n u c l e a r e l e c t r i c i t y w i l l o n l y be 
s u b s e q u e n t l y i n t r o d u c e d and because of t h e r e l a t i v e l y s m a l l volume 
of low and medium l e v e l waste now s t o r e d at R i s d n a t i o n a l l a b o r a t o r y , 
g e o l o g i c a l d i s p o s a l f a c i l i t i e s w i l l not be r e q u i r e d t h i s c e n t u r y . 
However, p r e l i m i n a r y p l a n n i n g f o r waste d i s p o s a l i s n e c e s s a r y . 
V a r i o u s p o s s i b i l i t i e s a r e c u r r e n t l y b e i n g i n v e s t i g a t e d . 

G i v e n the c o n d i t i o n s r e q u e s t e d p r i o r t o t h e i n t r o d u c t i o n 
o f n u c l e a r e l e c t r i c i t y i n t h e i r c o u n t r y , the Danish e l e c t r i c i t y 
u t i l i t i e s have c o n d u c t e d a v a s t s i t e i n v e s t i g a t i o n programme t o 
d e monstrate t h e f e a s i b i l i t y o f d i s p o s i n g o f h i g h - l e v e l waste i n 
Danish s a l t domes. T h i s i s c u r r e n t l y b e i n g e v a l u a t e d by t h e 
a u t h o r i t i e s . 

In the F e d e r a l R e p u b l i c of Germany, the Asse mine c o u l d v e r y 
p r o b a b l y be a u t h o r i z e d a g a i n i n t h e near f u t u r e f o r the d i s p o s a l o f 
low and medium l e v e l waste. The Konrad mine c o u l d a l s o be used f o r 
d i s p o s a l of low l e v e l waste, p r o b a b l y from 1988. 

At the p r e s e n t t h e G o r l e b e n s a l t dome i s the s u b j e c t o f a 
c o n s i d e r a b l e R & D e f f o r t w i t h a view t o i t s f u t u r e use as a d i s p o s a l 
s i t e f o r h i g h l e v e l and o t h e r c a t e g o r i e s o f waste. 

The p l a n s p r o v i d e f o r t h e use o f the waste emplacement methods 
d e v e l o p e d s i n c e 1967 i n the Asse mine and the h i g h l e v e l waste empla
cement methods now b e i n g d e v e l o p e d i n the same mine. 

In F r a n c e , the f o l l o w i n g a r e b e i n g c o n s i d e r e d under a g e n e r a l 
programme f o r t h e management of a l l r a d i o a c t i v e waste : 
- a second c e n t r e f o r t h e d i s p o s a l o f low and medium l e v e l waste o f 

the same typ e as t h a t now i n o p e r a t i o n s h o u l d be c o n s t r u c t e d and 
s h o u l d become o p e r a t i o n a l around 1986, 

- some c a t e g o r i e s o f waste s h o u l d be dumped i n t h e ocean under the 
arrangements s e t up by OECD/NEA; t h i s p r a c t i c e would be supplemen
t a r y t o l a n d d i s p o s a l , 

- a d i s p o s a l c e n t r e f o r a l p h a waste s h o u l d come i n t o o p e r a t i o n e a r l y 
i n the 1990s, 

- an e x p e r i m e n t a l d i s p o s a l c e n t r e f o r v i t r i f i e d h i g h l e v e l waste s h o u l d 
a l s o be put i n t o o p e r a t i o n at about the same t i m e , 

- t h e f i r s t p hase, which i s c o n s i d e r e d as e s s e n t i a l f o r t h e whole 
development o f the programme, c o n s i s t s o f making an i n v e n t o r y o f 
p o t e n t i a l l y s u i t a b l e s i t e s and s t u d y i n g them so as t o c h a r a c t e r i z e 
and q u a l i f y the d i s p o s a l s i t e o r s i t e s where t h e s e c e n t r e s would 
be l o c a t e d . 
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I n t h e i m m e d i a t e f u t u r e , p e n d i n g t h e c r e a t i o n o f t h e s e 
d i s p o s a l c e n t r e s , t h e r e a r e p l a n s t o c o n s t r u c t t h e n e c e s s a r y 
s t o r a g e f a c i l i t i e s t o c o p e w i t h t h e w a s t e g e n e r a t e d , i n p a r t i 
c u l a r a l p h a a n d v i t r i f i e d w a s t e f r o m t h e r e p r o c e s s i n g o f s p e n t 
f u e l . 

I n I t a l y , u n d e r g r o u n d c a v e r n s i n d i s u s e d m i n e s a r e now 
b e i n g i d e n t i f i e d f o r t h e d i s p o s a l o f low a n d m e d i u m l e v e l w a s t e . 

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

W o rk o n t h e i d e n t i f i c a t i o n o f s i t e s f o r d i s p o s a l f a c i l i t i e s 
i s c o n c e n t r a t e d o n c l a y f o r m a t i o n s . H o w e v e r , o t h e r g e o l o g i c a l 
f o r m a t i o n s a r e b e i n g c o n s i d e r e d . 

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

I n t h e N e t h e r l a n d s , o p t i o n s f o r d i s p o s a l o f low a n d m e d i u m 
l e v e l w a s t e a s a n a l t e r n a t i v e t o s e a d u m p i n g a r e b e i n g s t u d i e d . 

I n t h e U n i t e d K i n g d o m , a s t o r a g e f a c i l i t y f o r h i g h l e v e l 
v i t r i f i e d w a s t e w i l l b e c o n s t r u c t e d a t S e l l a f i e l d . 

S i n c e t h e f e a s i b i l i t y o f h i g h l e v e l w a s t e d i s p o s a l d e e p 
u n d e r g r o u n d h a s b e e n e s t a b l i s h e d i n p r i n c i p l e , w o r k i s c o n t i n u i n g 
o n d i s p o s a l u n d e r t h e o c e a n b e d . T h u s i t w i l l i n d u e c o u r s e b e 
p o s s i b l e t o make a c o m p a r a t i v e a s s e s s m e n t o f t h e d i f f e r e n t o p t i o n s . 

Work i s now i n p r o g r e s s s o a s t o b r i n g i n t o o p e r a t i o n f r o m 
1 9 9 0 l a n d f a c i l i t i e s f o r t h e d i s p o s a l o f m o s t m e d i u m l e v e l a n d a l p h a 
w a s t e . T h e s e f a c i l i t i e s c o u l d c o n s i s t o f e n g i n e e r e d t r e n c h e s 2 0 - 3 0 m 
d e e p o r a m o d i f i e d m i n e o r p u r p o s e - b u i l t c a v i t i e s a t g r e a t e r d e p t h s . 

I n v e s t i g a t i o n s a r e u n d e r way t o i d e n t i f y s u i t a b l e s i t e s . 
T h e t y p e s a n d q u a n t i t i e s o f w a s t e t h a t c a n b e d i s p o s e d o f i n a g i v e n 
f a c i l i t y w i l l d e p e n d o n t h e s p e c i f i c d e s i g n o f e a c h f a c i l i t y a n d o f 
t h e w a s t e p a c k a g e s . C o n s e q u e n t l y i t i s n o t p o s s i b l e a t t h i s s t a g e 
t o e v a l u a t e t h e n u m b e r o f f a c i l i t i e s r e q u i r e d . 

F o r l o w l e v e l w a s t e , i t i s p l a n n e d t o c o n t i n u e u s i n g t h e 
e x i s t i n g d i s p o s a l m e t h o d s d e s c r i b e d i n s e c t i o n I I . 4 . H o w e v e r , t h e r e 
a r e a l s o p l a n s t o i d e n t i f y s u i t a b l e new s i t e s f o r t h e s h a l l o w b u r i a l 
o f t h e f o r m s o f w a s t e t h a t a r e c u r r e n t l y d i s p o s e d o f a t D r i g g . 
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C H A P T E R I V 

C O N C L U S I O N S 

1. A t p r e s e n t r a d i o a c t i v e w a s t e i s g e n e r a t e d i n t h e C o m m u n i t y 
i n t h r e e s e c t o r s o f a c t i v i t y : p r o d u c t i o n o f n u c l e a r e l e c t r i c i t y 
( i n c l u d i n g t h e a s s o c i a t e d f u e l c y c l e * ) , r e s e a r c h a n d t h e i n d u s 
t r i a l a n d m e d i c a l a p p l i c a t i o n s o f r a d i o i s o t o p e s . 
T h e r e l a t i v e c o n t r i b u t i o n o f t h e s e t h r e e s e c t o r s v a r i e s i n t i m e a n d 
f r o m o n e Member S t a t e t o a n o t h e r , i n p a r t i c u l a r d e p e n d i n g o n c o m m i t 
m e n t s a n d p r o g r e s s i n n u c l e a r e l e c t r i c i t y p r o g r a m m e s . 

2. I n s t i t u t i o n a l p r o v i s i o n s r e g u l a t i n g r a d i o a c t i v e w a s t e m a n a 
g e m e n t e x i s t i n a l l M e m b e r S t a t e s . I n r e c e n t y e a r s a d d i t i o n a l m e a 
s u r e s h a v e b e e n t a k e n i n t h e c o u n t r i e s c o n c e r n e d t o e n s u r e t h e i m p l e 
m e n t a t i o n o f t h e 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 . A l l t h e s e p r o v i s i o n s 
a r e d e s i g n e d t o k e e p man s a f e a n d t o p r o t e c t t h e e n v i r o n m e n t ; t h e y 
a r e c o n t i n u o u s l y m o n i t o r e d s o t h a t t h e y c a n b e s u p p l e m e n t e d w h e n e v e r 
n e c e s s a r y . 

3 . T h e v o l u m e o f e s s e n t i a l l y l o w l e v e l w a s t e g e n e r a t e d b y r e s e a r c h , 
m e d i c a l a n d i n d u s t r i a l a c t i v i t i e s t o d a y r e p r e s e n t s t h e t o t a l p r o d u c t i o n 
o f t h e Member S t a t e s t h a t d o n o t h a v e n u c l e a r p o w e r p r o g r a m m e s a n d a 
s i g n i f i c a n t o r m a j o r p r o p o r t i o n o f t h e t o t a l p r o d u c t i o n o f t h o s e t h a t d o . 

4. A b o u t 9 5 % o f t h e c o n d i t i o n e d w a s t e p r o d u c e d t o d a y i n t h e 
C o m m u n i t y c o n s i s t s o f l o w a n d m e d i u m l e v e l a c t i v i t y w a s t e w h i c h , b y 
r a d i o a c t i v e d e c a y , w i l l b e r e d u c e d t o t h e n a t u r a l e n v i r o n m e n t a c t i v i t y 
l e v e l i n a f e w h u n d r e d y e a r s . T h i s p e r c e n t a g e w i l l d e c l i n e i n t h e y e a r s 
a h e a d w i t h t h e i n c r e a s e d a r i s i n g s o f w a s t e o f o t h e r c a t e g o r i e s r e l a t e d 
t o t h e d e v e l o p m e n t o f t h e n u c l e a r f u e l c y c l e i n t h e C o m m u n i t y , b u t i t 
w i l l s t i l l r e m a i n v e r y h i g h ( a b o u t 8 5 %) u p t o t h e e n d o f t h e c e n t u r y . 

T h e a n n u a l p r o d u c t i o n r a t e i n t h e C o m m u n i t y i s now s o m e t e n s 
o f t h o u s a n d s o f m3 f o r a l l t h e t h r e e s e c t o r s m e n t i o n e d a b o v e . I t w i l l 
a p p r o a c h t h e o n e h u n d r e d t h o u s a n d m3 m a r k b y t h e e n d o f t h e c e n t u r y . 
B y c o m p a r i s o n , i n 1 9 8 2 t h e C o m m u n i t y p r o d u c e d a p p r o w i m a t e l y 4 0 m i l l i o n 
t o n n e s o f c h e m i c a l w a s t e o f v a r y i n g d e g r e e s o f t o x i c i t y . 

* I n t h i s r e p o r t n o a c c o u n t h a s b e e n t a k e n o f l o w l e v e l w a s t e f r o m 
u r a n i u m o r e m i n i n g a n d t r e a t m e n t a n d f r o m t h e d e c o m m i s s i o n i n g o f 
n u c l e a r p l a n t . M o s t f o t h e d e c o m m i s s i o n i n g w a s t e w i l l n o t b e 
t r e a t e d b e f o r e t h e e n d o f t h e c e n t u r y . 
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5 . P r o d u c t s c o n s i d e r e d t o d a y a s Low L e v e l w a s t e i n c l u d e 
m a t e r i a l s t h a t a r e o n l y s u s p e c t e d o f r a d i o a c t i v e c o n t a m i n a t i o n . 

A d e c r e a s e i n t h e v o l u m e o f t h e s e p r o d u c t s i s t o b e 
e x p e c t e d i n t h e f u t u r e o w i n g t o : 

- t h e c o m p l e t i o n o f s t u d i e s now i n p r o g r e s s a t i n t e r n a t i o n a l l e v e l 
t o d e f i n e t h r e s h o l d s b e L o w w h i c h m a t e r i a l s d o n o t c a l L f o r a n y 
s p e c i a l p r e c a u t i o n s ("de m i n i m i s " v a l u e s ) . 

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

- t h e i m p r o v e m e n t o f t h e t e c h n i q u e s d e s c r i b e d u n d e r 6. 

6. T r e a t m e n t a n d c o n d i t i o n i n g p r o c e s s e s f o r l o w a n d m e d i u m 
l e v e l w a s t e a r e a v a i l a b l e a n d t h e c o r r e s p o n d i n g i n d u s t r i a l f a c i l i t i e s 
h a v e b e e n o p e r a t i n g s u c c e s s f u l l y s i n c e t h e e a r l y 1 9 5 0 s . R & D w o r k 
i s b e i n g c o n t i n u e d , h o w e v e r , i n many C o m m u n i t y c o u n t r i e s i n o r d e r t o 
i m p r o v e e x i s t i n g p r o c e s s e s a n d t o d e v e l o p , w h e r e n e c e s s a r y , new 
p r o c e s s e s , p r o d u c t s a n d p a c k a g e s t h a t a r e m o r e e f f i c i e n t a n d / o r m o r e 
e c o n o m i c a n d c a n b e u s e d o n a v a s t i n d u s t r i a l s c a l e . 

A l l t h i s w o r k i s d e s i g n e d , a m o n g s t o t h e r t h i n g s , t o i m p r o v e 
v o l u m e r e d u c t i o n f a c t o r s a n d i n c r e a s e l o n g - t e r m i n t e g r i t y o f c o n d i 
t i o n e d p r o d u c t s s o a s t o e n s u r e s a f e r d i s p o s a l . T h i s p a r t o f w a s t e 
m a n a g e m e n t a p p e a r s t o s a t i s f y q u i t e a d e q u a t e l y t h e e x i s t i n g r e q u i 
r e m e n t s o f t h e n u c l e a r p o w e r p r o g r a m m e s a n d a s r e g a r d s s a f e t y . 

7 . Two c o m p l e m e n t a r y m e t h o d s a r e a t p r e s e n t b e i n g u s e d i n 
c o m b i n a t i o n o r s e p a r a t e l y b y t h e Member S t a t e s t o d i s p o s e of low 
a n d m e d i u m l e v e l w a s t e : l a n d d i s p o s a l o n t h e s u r f a c e a n d s e a d u m p i n g . 
L a n d d i s p o s a l c a p a c i t y i s l i k e l y t o p r o v e i n s u f f i c i e n t i n t h e n e a r 
f u t u r e i f t h e e s t a b l i s h m e n t o f new s i t e s i s n o t r a p i d l y d e c i d e d on i n 
some Member S t a t e s . T h e q u a n t i t y a n d a c t i v i t y o f w a s t e d u m p e d i n 
t h e s e a a r e l i m i t e d b y t h e i n t e r n a t i o n a l r e c o m m e n d a t i o n s i n f o r c e . 
A t t h e moment t h e s e l i m i t s e x c e e d t h e r e q u i r e m e n t s o f t h e C o m m u n i t y . 

8. O f t h e r a d i o a c t i v e w a s t e p r o d u c e d i n t h e C o m m u n i t y , 5 % 
c o n s i s t s o f p r o d u c t s c o n t a m i n a t e d b y l o n g - l i v e d a l p h a e m i t t e r s , the 
r a d i o a c t i v i t y o f w h i c h w i l l r e m a i n a t s i g n i f i c a n t l e v e l s o v e r l o n g 
p e r i o d s o f t i m e . M o s t o f t h i s w a s t e i s a s y e t u n t r e a t e d . B a s i c 
t e c h n o l o g i e s f o r t h e t r e a t m e n t a n d c o n d i t i o n i n g o f t h i s waste are 
a v a i l a b l e b u t t h e p r o c e s s e s m u s t b e d e v e l o p e d , i m p r o v e d a n d s e l e c t e d 
s o a s t o e n s u r e o p t i m u m d i s p o s a l . C u r r e n t R & D i s c o n c e n t r a t e d o n 
t r e a t m e n t t e c h n i q u e s f o r a l p h a - c o n t a m i n a t e d l i q u i d a n d s o l i d w a s t e 
a n d t h e c o n d i t i o n i n g o f s p e n t f u e l e l e m e n t h u l l s . T h e a i m i s t o 
f i n d c o n d i t i o n i n g p r o c e s s e s a l l o w i n g s a f e s t o r a g e a n d d i s p o s a l o v e r 
l o n g p e r i o d s o f t i m e . T h e s e p a r a t i o n o f l o n g - l i v e d r a d i o a c t i v e s p e c i e s 
( a c t i n i d e s ) e i t h e r f o r r e c y c l i n g o f t o d o w n g r a d e t h e b u l k o f t h e w a s t e 
t o o t h e r w a s t e c a t e g o r i e s i s a l s o b e i n g s t u d i e d . 
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When t h e s e t e c h n i q u e s a r e p e r f e c t e d i n a f e w y e a r s t i m e , 
t h e C o m m u n i t y s h o u l d b e i n a p o s i t i o n t o m e e t r e q u i r e m e n t s i n g o o d 
t i m e . 

9. A l p h a - c o n t a m i n a t e d w a s t e i s n o t y e t d i s p o s e d o f . T h e Member 
S t a t e s c o n c e r n e d h a v e u p t o now b e e n s t o r i n g t h i s w a s t e i n s p e c i a l 
f a c i l i t i e s u n t i l t h e y a r e i n a p o s i t i o n t o c o n d i t i o n a n d d i s p o s e o f i t . 
T h e f i r s t f a c i l i t i e s f o r t h e d i s p o s a l o f a l p h a w a s t e i n g e o l o g i c a l 
f o r m a t i o n s a t m e d i u m d e p t h ( a r o u n d a f e w h u n d r e d m e t r e s ) s h o u l d e n t e r 
i n t o o p e r a t i o n i n some Member S t a t e s a t t h e b e g i n n i n g o f t h e 1 9 9 0 s . 
I f t h i s i s s o , t h e d i s p o s a l o f a l p h a w a s t e w i l l n o t b e a p r o b l e m i n 
t h e f u t u r e ; o t h e r w i s e , t h e i n t e r i m s t o r a g e p r a c t i c e s i n u s e t o d a y 
w i l l h a v e t o b e c o n t i n u e d . T h u s t h e s i t u a t i o n a n d p r o s p e c t s r e g a r d i n g 
a l p h a w a s t e d i s p o s a l d o n o t a p p e a r t o b e a h i n d r a n c e t o t h e d e v e l o p m e n t 
o f n u c l e a r e l e c t r i c i t y p r o g r a m m e s i n t h e Member S t a t e s h a v i n g t h e 
g r e a t e s t c o m m i t m e n t s t o n u c l e a r e n e r g y . 

1 0 . O f t h e v o l u m e o f r a d i o a c t i v e w a s t e p r o d u c e d i n t h e C o m m u n i t y , 
0.3 % c o n s i s t s o f h i g h l e v e l w a s t e ( a l s o c o n t a i n i n g a l p h a e m i t t e r s ) 
t h a t w i l l b e v i t r i f i e d . T h i s w a s t e c o n t a i n s a l m o s t a l l t h e r a d i o a c 
t i v i t y g e n e r a t e d b y n u c l e a r e l e c t r i c i t y p r o g r a m m e s . R a d i o a c t i v e d e c a y 
h e a t i s t h e r e f o r e a m a j o r c o n c e r n f o r w a s t e m a n a g e m e n t . R a d i o a c t i v i t y 
a n d d e c a y h e a t w i l l r e a c h s i m i l a r l e v e l s t o t h o s e o f a l p h a w a s t e a f t e r 
a f e w h u n d r e d y e a r s , a n d t h e n h i g h l e v e l w a s t e may b e t r e a t e d i n a 
s i m i l a r way a s a l p h a w a s t e . 

11. M o s t o f t h i s h i g h l e v e l w a s t e i s t o d a y s t o r e d i n l i q u i d f o r m i n t a n k s 
w i t h s p e c i a l c o o l i n g a n d s a f e t y a r r a n g e m e n t s . T r e a t m e n t a n d c o n d i t i o n i n g 
p r o c e s s e s a r e d e s i g n e d t o i m m o b i l i z e t h i s w a s t e i n l o n g - t e r m i n t e g r i t y 
s o l i d m a t r i c e s s u c h a s g l a s s . V a r i o u s c o n d i t i o n i n g p r o c e s s e s a r e now 
b e i n g d e v e l o p e d i n t h e C o m m u n i t y . T h e F r e n c h v i t r i f i c a t i o n p r o c e s s ' . 
(AVM) i s now c o m m e r c i a l l y a v a i l a b l e . 

1 2 . T h e n e c e s s a r y c o o l i n g p e r i o d , t h e a v a i l a b i l i t y o f t e m p o r a r y 
s t o r a g e f a c i l i t i e s a n d t h e s m a l l v o l u m e o f h i g h l e v e l w a s t e a l l o w g r e a t 
f l e x i b i l i t y i n t h e d e f i n t i o n o f a s t r a t e g y a n d t i m e s c h e d u l e f o r t h e 
d i s p o s a l o f s u c h w a s t e . An e n o r m o u s R & D e f f o r t b o t h w i t h i n a n d 
o u t s i d e t h e C o m m u n i t y i s b e i n g d e v o t e d t o d i s p o s a l . A l m o s t a l l t h e 
Member S t a t e s a n d t h e C o m m i s s i o n a r e c o n t r i b u t i n g t o t h i s e f f o r t . 
T h e o p t i o n s u n d e r s t u d y a r e d i s p o s a l a t d e p t h i n v a r i o u s c o n t i n e n t a l 
g e o l o g i c a l f o r m a t i o n s , w e l l r e p r e s e n t e d i n C o m m u n i t y t e r r i t o r y , a n d 
d i s p o s a l i n s e d i m e n t i n t h e o c e a n b e d . T h e r e s u l t s o b t a i n e d s o f a r 
c o n f i r m t h a t d i s p o s a l i n s u i t a b l e c o n t i n e n t a l f o r m a t i o n s i s f e a s i b l e 
i n t h e C o m m u n i t y . T h e s e a b e d d i s p o s a l o p t i o n h e l d s o u t i n t e r e s t i n g 
p r o s p e c t s b u t i t s f e a s i b i l i t y h a s n o t y e t b e e n d e m o n s t r a t e d . S e v e r a l 
M ember S t a t e s a r e c o n s t r u c t i n g o r p l a n n i n g u n d e r g r o u n d l a b o r a t o r i e s i n 
o r d e r t o o b t a i n f u r t h e r i n f o r m a t i o n o n t h e w a s t e / d i s p o s a l f a c i l i t y 
s y s t e m . T h i s c o u l d b e f o l l o w e d b y o p e r a t i o n a l f a c i l i t i e s t o w a r d s t h e 
e n d o f t h e c e n t u r y . 
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1 3 . I n t h e f i n a l a n a l y s i s , t a k i n g a n o v e r a l l v i e w , t h e c u r r e n t 
s i t u a t i o n a n d p r o s p e c t s i n t h e f i e l d o f r a d i o a c t i v e w a s t e m a n a g e m e n t i n 
t h e C o m m u n i t y d o n o t j e o p a r d i z e t h e s a f e t y o f man a n d h i s e n v i r o n m e n t 
o r o f f e r a t e c h n i c a l o b s t a c l e t o d e v e l o p m e n t o f n u c l e a r p o w e r p r o g r a m m e s 
i n t h e C o m m u n i t y . I f t h i s s i t u a t i o n i s t o c o n t i n u e , i t i s e s s e n t i a l t o 
e n s u r e t h a t c u r r e n t p r e d i c t i o n s c a n a c t u a l l y come a b o u t b y c o n t i n u i n g 
n a t i o n a l a n d C o m m u n i t y R & D a c t i v i t i e s a n d s t a r t i n g w o r k o n a d d i t i o n a l 
f a c i l i t i e s . A n y o b s t a c l e s t o t h e i m p l e m e n t a t i o n o f t h i s p l a n a r e n o t 
o f a t e c h n i c a l n a t u r e b u t c o u l d come f r o m a l a c k o f a c c e p t a n c e b y t h e 
g e n e r a l p u b l i c . C o n s e q u e n t l y c l e a r p o l i t i c a l d e c i s i o n s o n t h e i m p l e 
m e n t a t i o n o f t h i s p l a n a r e n e c e s s a r y . 
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- F i r s t a n n u a l p r o g r e s s r e p o r t o f t h e E u r o p e a n C o m m u n i t y p r o g r a m m e 
1 9 8 0 - 1 9 8 4 ; EUR r e p o r t N ° 7 652 ( 1 9 8 2 ) . 

- S e c o n d a n n u a l p r o g r e s s r e p o r t o f t h e E u r o p e a n C o m m u n i t y p r o g r a m m e 
1 9 8 0 - 1 9 8 4 ; EUR r e p o r t N ° 8 272 ( 1 9 8 2 ) . 

( 1 0 ) G e o l o g i c a l c o n f i n e m e n t o f r a d i o a c t i v e w a s t e w i t h i n t h e E u r o p e a n 
C o m m u n i t y : E u r o p e a n c a t a l o g u e o f g e o l o g i c a l f o r m a t i o n s h a v i n g 
s u i t a b l e c h a r a c t e r i s t i c s f o r t h e d i s p o s a l o f s o l i d i f i e d h i g h - l e v e l 
a n d / o r l o n g - l i v e d r a d i o a c t i v e w a s t e ; EUR r e p o r t N ° 6891 EN, FR ( 1 9 8 0 ) . 


