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GENERAL METHODOLOGY FOR DESIGNING THE 
GEOLOGICAL RADIOACTIVE WASTE DISPOSAL 

CONCEPT OF DEEP 

, R&D objectives 
defined in Basic 

Safety Rule 111.2:f: 

Site characteristics 
.--~ (physical, chemical, geometric, 

integrity.., properties) 

Characterist ics to be 
taken into account for 
safety assessment 
(waste matrix, radiological 
inventory, long term behaviour, 
biosphere...) 

ANDRA 



Volume deep 
geometry> 200m 

Hydrogeology* 

Geological stability* 


Regional extension (lOOkm2) 
130m thick 
Simple and horizontal geometry 
400 to 600m depth 
No faults on the sector 

Very low permeability of the 
Callovo-oxfordian layer 
Not very aquiferous limestone layers 
on both sides of the 
Callovo-oxfordian 

Regional geological stability: 
absence of seismicity 

favourab/e gained elements 

No faults: 3D seismic geophysics 

J 

>. 

:i 

Low vertical hydraulic gradients to 
confirm with piezometric follow up!.~ 

No neotectonics evidence to 
confirm by surface inventory 

fa vourable characteristics ~ 
to confirm by 

ast main characteristics 
ANDRA 

* main criteria RFS 111.2. f 



Mechanical and 
thermal properties* 

Geochemical 
properties 

Natural resources 

Capability of mining excavation: 
geomechanical experiments 
Thermal properties compatible with 
disposal 
Retrievability: sealing and technological 
experiments 

Retention measurements and water 
chemistry 

Very low possibilities of oil and gas 
resources: inventory to complete 

favourab/e gained favourable characteristics to confirm 
e/ements by research , ~ ~ , .East important characteristics 

A N D R A
* important criteria RFS///.2. f 



MULTI-BARRIER CONCEPT 


. - . . -biosphere 
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waste packages "first barrier 
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CONSIDERATION OF REVERSIBILITY 


development and choice of conceptS, including technical arrangements 
for differen~ !eve!s o~ r~,, ---,:. . . .  ' , ,  v ~  . , , r  ..... ~,, C v  C O n C e  : ' '~ 

4, ! 

. - , - , . . - :,.-: . . . . . . . .I short-term consequences, o ) e r a t ~ o . r ~  ! 

conclusions- • 1  
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HIGH L RADIOACTIVE WASTE~[ -O BE DISPOSED OF IN CE 


B wastes C wastes 
vitrified wastes spent fuel 

: ~ = : i 


2020 8oooo 135000 5000 27000 10to 60 


2070 -
>80000 > 210000 8200 45000 >10 

Scenario A 


2070 - 24000 

>80000 > 140000 5000 27000 


Scenario B UOX+MOX 


2070 - scenario A: reprocessing of all the spent fuel 
- scenario B: direct disposal for spent fuel p roduced from 2020 to 2070 
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GENERAL OBJECTIVE OF OPERATIONS 

IN WAY 2 


I investigation o * 1 
- i 
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: long term 

containment i 


capacity j 
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1 3 2 
i + -~ f .  ' ~ : f - r ; .knowledge of engineered systems " knowledge 

geotog~cai - engineered barriers of I feasibility 

environment -sealing packages 
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K N O W L E D G E  

Scope 

Geology 

Geological 
evolution 

Geomechanics 

y d .  , _ , ' ~ . . u  v ~  y 

Geochemistry 

OF THE  G E O L O G I C A L  E N V I R O N M E N T ,  S T R U C T U R E , G E O M E ~ R Y ,  R O C K  A N D  F L U I D  

Objectives Research topics . 

Geometric characteristics (volume, shapes Geophysical measurements and interpretations. 
and dimensions) from the surface, then in underground laboratories 
Characteristics of rocks. 
Tectonics. "5 
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mechanisms, and representation 
- capacity to foresee 

Mechanisms governing the chemical composition 
of environmenta~ water. 
Consideration c.* compounds not present in the 

[
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naturai state ,, 
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KNOWLEDGE OF THE PACKAGES 
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ENGINEERED SYSTEMS 


z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , "  
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Sealing Design of grouting -.ys:e':'- 
-location. 
- structures. 
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INTERACTIONS - INTERFACE STUDIES 


Scope Research topics 

Radionuclides/water Modehmq of " " ,-~"~"'.'-
(geological envi ronmer, t) 

. - . . 

Package/Water  

Package,' 
Engineered barners - : .  , - q  -~ i ! ~-;, 

r.- ,. "~Ct  ' - ' ; : :  . ~  S:-~' . . . . .  ,. : : ~  : " ~ ,, 

~ ~-:'~ : .q~er~'d b a r r i e r ,  

functional structures 

"O. jT . ;  r,Q.. Material exchanges and modif icat ions o~ c-~e--. -:-~ --'.;~ -- ..... -...... - , ,- ~ ~ : ,  . _ " .  ~ ' . . Z  . ~ ,  , - . _  

~,~,.J~.~,o.~ envi ronment {u~ctlonal structures. 

Geological enwronment;a~r Effect of opening the structures, venting to the open a~r. 

Radlonuciides/Biospnere Evolving biospheres. ._!Effects of radionucl ides in the biological cycle. 
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C O N C E P T  D E V E L O P M E N T  - . 


Scope 

Architecture 

-Mining 

Sealing 
system 

! ~ - - - a ~ ! O r :  C,-

f : o w s  

Operating 
facilities. 
package 
emplacement 
and retrieval 
systems • 

G O  i J a n u a r y  9 7  
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Objectives 

Design according to needs and geometric 
possibilities of the environment. 
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Reversibility. 

Stability over time of cavities, delayed . .  
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G E O L O G I C A L  R E P O S I T O R Y  R & D  P R O G R A M ,  

I N D U S T R I A L  I M P L I C A T I O N S  


Repository R&D program ' " 
industrial constraints and implications 
for waste generators 

Existing packages : 
- i n v e r d o n e s  a~ ,d  f o r . ~ s c a : ' s  

s p e q t  f i . ,e!s 
r e p r o c e s s : , ~ 9  w 3  .:;-,.'.:; 

p a c k a g e  

ANDRA 
| -

I 
I 

c o n c e p t s  b a s e d  o n  s~Te d a t a  

~' l l 'S[  ~tt'~O~C£. -,"-J" ,?.Or, C60~,c;  
- t , :  

ip..:'e~imina~ .... -~uec;fic;~iion:; ' 

r ';,.% ,[J-,J~h;'3"L 

,.b 
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characterization 
. tests 

I. 
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t 

'I i 
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_ 1001 

J 
"1 

start of type 
approval  procedures 

! c o n c e p t  feas ib i l i ty  I _ 2005  
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E X E R C I C E  DE S O R E T E  - DI~CIIETS C VITRIFIES 	 Figure V.3.3-3 
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E V E R E S T - calcul OASIS  - Scenar io d 'evolut ion normale  G R A N I T E  
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