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Historical perspective

The Research phase
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Working Group for the
National Plan for the
management of RW

National Public
Debate Commitiee
Reviewers :

*  OPECST (Parliament)

= ASN (Nuclear Safety Authority)
CNE (National Assessment board):
reviews progress and results as
provided by the 2006 law, reports

to government and parliament.
\
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A bit of history .... and future
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CIGEO supported by an intensive R&D effort

' ANDRA

ANDRA staff: 650, including100 in RD&D, relying on an extensive network

. INERIS

Nancy-Université

Groupe des Ecoles des Mines
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@
Lateratores.
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gy  Drifts dug at 08.11.13

. Drifts to dig at 31.12.15

WM. MEH DT HE K

TR (FCigéolE>TEEGY—IL, 1999F KM EEZRIBL. ChET
[C1.5FOA—FLEBASREODABRTEZRAIL T, K2 HICEY SFALTTE
G DREFA T aVEREHT O DML R LSELASHREERIT TS,

RDBFAMCDISIGEHM TRARRREBLTNDLE, HRET DHBMEEE.
EET ST —2EMH_ENTE, MDOHARERMNODEHREZFALILEZRICET S
FOLGFEREEFHEOENBVNEVNSIERN G, BEHGELMERRISLT
REGRITEGD,

Fr= M THRARERIEL, CHET—RAROZDRKREICANrdadFEZR TEHLD
CET MDA =S —2a T DD IATRELGIEZELGFREGO>TE . D
CEFBRAERELLT MM THRERISEELBELER TS LTHINADE NG
DTHSo



' ANDRA

Detailed
survey in
2010

3- Area defined for location of repository U/G
facilities after local consultation (2009) and
detailed geological survey from the surface -

3 OIKZ

Noglins

4- Location of
repository

Additional above-ground
geological survey 2007-2008

A progressive and converging approach

2- Transposition
~ zone of URL
results (proposed
2005) -250 km?

surface facilities
presented ; . .
during the Public ; NS,

1- Siting started in 1992 with a National —
call for volunteering; URL licensed 1998
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A progressive approach

Challenges Achievements
# Knowledge development and identification of #® Preliminary R&D
possible sites ® 1992-1996: generic, desk studies .jndgesllu.:.t-.nm
from the surface, application for URL

& Acquisition of specific knowledge at the site # Underground laboratory

® 1999-2005: site specific R&D

# Demonstration of the feasibility in view of the ® Transposition zone (250 km2) *

. ® 2005: demonstration of feasibility and identification
new Act to be debated at the Parliament ik L
of the TZ
& Zone of interest (30km2) '!
# Focusing on the most suitable location : i i .
® 2006-2009: detailed site investigations, 2 and 3D
S@IsmiIc surveys

# Public Debate and preparing the industrial ® Location of the underground facility *

project & 2010: based on technical results and on
political/social advices
® Increasing of technological developments and moving
# Industrial development to the industrial phase
# Location of surface facilities

® Preliminary design
® Detailed design & 2014: taking stock of the National Public Debate
* Successive safety assessments
& And : THIS DOCUMENT IS THE SOLE PROPERTY OF ANDRA.
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( ANDRA ‘4 Learning overtime: general approach

Phase Role of the URL

# R&D # Cet detailed information and
develop knowledge on the
geological formation

# Scientific experiments in order to
support modelling of the physical
processes

# Technological experiments on
® Preliminary design construction and on waste
packages transfers

# Conceptual design

# Industrial development of

# Detailed design -
technologies

S o # Monitoring and follow-up of long-
# Commissioning of Cigéo term experiments

# Developments for optimization
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An iterative but progressive design approach

Acquisition of | Architecture and design
knowledge

Comprehension of the system

Modelling and simulation

Safety studies
and analysis
]

New iteration ‘l' New iteration
Return to
+ Knowledge
* Uncertainties
» Design

\—I Research priorities | J L Design orientations |l—j
IOCUMENT IS THE SOLE PROPERTY OF ANDRA.
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The pre-industrial phase
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Cigéo facilities

2 surface facilities:

= Nuclear: Receiving, inspecting, and preparing packages

= Non Nuclear: Shafts for construction work

| Underground facility in
clay (500m depth)
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Reception Area (100 Ha)
(nuclear)

Digging area (200 Ha)
(non nuclear)
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Waste packages transfer

' ANDRA

Do Ramp operation - PACKAGES.

Funicular proposed by
POMA

AAIVE

= length: 4.2 km

= Difference in elevation:

more than 500 m
= Slope: 12%
Payload: 130 t

= Total rolling weight: 175 t : W il
N IR

Lower station with HLW transfer

Pulley effort required: 750 kW
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( ANDRA | Zoom on the IL-LLW disposal cell

= Length: =400 m

= Excavated diameter: 9 m

 Disposal package

e e L Dby \ *  2x2 or 3x3 packages
o - = = No. of containers: 800-1,900

Handling cell’
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Zoom on the HLW disposal cell

* Length: 100 m
* Diameter: 70 cm

* No.of containers: 7-20

Package of vitrified waste
(CSD-V)

Spacer
Thermal
decouplin .
pling Disposal package
of packages s |
Sleeve Emplacement and retrieval of
packages
CMASTE 0902104 fore=ror b
3 . THIS DOCUMENT IS THE SOLE PROPERTY OF ANDRA.
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Looking to the futur

= =

Developments in Governance approaches

m

Reversibility
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\ Managing the development of the Cigéo project

& The development of the project is very progressive, as will be
its construction

& This progressivity implies the concept of reversibility

.Y | PR Rt sy R (R w | R (B JUNp [P ST N RPNy W

L AlIUWITIY 4 ylrauual daliu CONronea IHI[_.IIEHICIII.EILIUII UI Lre lt‘|.JU‘JILUIY

Our challenge for 2018 is to be able to tell a story with solutions, but also
with open options to make it “as evolutionary as possible”
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:‘\ e ] ‘Ll n
\ Updated vision on “reversibility

W
((A~nDRA

2013-2014 Public Debate in France followed by Andra’s proposals

# Take a decision which commits the society for120 years (4
generations!) is not reasonable

# |t is therefore necessary to make the decision progressive in order to
make it possible

% The concept of reversibility is moving towards a Governance
approach, for which technologies provides tools

® In such a context it becomes possible
@ To allow a learning phase
@ To give way to technical progress

@ To enable the next generation to redirect choices made before or to go back:
every generation decides for itself, leaving open the option for the following
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Meeting the expectations regarding reversibility

(7 ANDRA

# Reversible disposal may be defined as a progressive process, where
freedom of choice is left at each step

Reevaluate

q Follow the
reference path

Go back
—_— r— ¢

hd - -

Continueon a
So that: modified path

@ The process may be controlled
@ Alternative waste management options may be chosen if relevant

® In case of undesired repository evolution, corrective actions may be
implemented

@ If waste becomes a resource, it may be retrieved.
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( ANDRA X Cigéo at the end of 120 years of operations
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( ANDRA Progressive development of the underground facilities

Master plan for disposal facility operation - Revised regularly
& Defining the various stages of gradual operation of the disposal facility

# Defining major decision steps to be taken, based on available results from
experience feedback, monitoring and pilot cells

& Offering flexibility and adaptability for future developments

(.)
A =
\\959 QO DISPOSAL OF ILW DISPOSAL OF HLW
< Q <3s~ AND PILOT HLW
& PROGRESSIVE CLOSURE FOR ILW AND THEN FOR HLW

e —
&\ e A 1
“wl .
// AT e
L e ={[V{HHHf | |
i Horizon l..'.'.. o il
—— NUClear area 2035 ’
& ~ Herizon 2100
Nuclear ventilation
Construction area
Closed area
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Link between closing stages and retrievability of waste
ANDRA packages

In the 2007-2011 period, an international project led by NEA has informed the
concepts of reversibility and retrievability

!
Waste packag backfilling ckfilling and/or KRS How
emplacement  and/orsealing  seal IP'\ 9
Waste Waste WPackage(s) wrmmu wrmnlsl nmmut e
1 Package(s) 2 Package(s)in l 3 in sealed 4 insealed akaion
in storage disposal cell disposal cell disposal zone .emuq
m 1 ¢ !?!
@ ® % % %

RETRIEVABILITY

BESE

disposal Waste in deep geological repository

SAFETY ASSURANCE

BEErmEE
Passive| | safety

The international reversibility & retrievability scale shows the decrease in the recoverability of waste
packages with the successive closing levels, which thus constitute significant milestones during the
operation of disposal
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Choose the closing schedule of the geological disposal
facility

' ANDRA

Cigéo is designed to be closed
® Ensure the "passive" safety of the repository, without requiring human action

+ Will nevertheless complicate the possibility of retrieving the waste packages

The decision to move to a new stage of disposal
returns to subsequent generations

# Disposal adapted to be closed gradually

# Each step of closing will be subject to a
specific authorization

Parliament has already decided
that only a law could allow the
permanent closure of Cigéo

Preparation of an industrial sealing test of a gallery
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 Implementation of the principle of reversibility

To implement the principle of reversibility,

a TOOLBOX is needed

The toolbox will contain

G Continuous improvement of knowledge, from continued R&D and from
the monitoring and oversight programme

T Progressivity of construction and incremental development of the
underground disposai facility

Flexibility of operations and schedules

Flexibility and adaptability of installations

Retrievability

Transparency, knowledge management and transmission
Involvement of society

&Y ) = = =

Control by State and assessing bodies

G: Governance measure T: Technical measure

© And T THIS DOCUMENT IS THE SOLE PROPERTY OF ANDRA.
ndra  OINT/15-0203 IT CANNOT BE REPRODUCED OR COMMUNICATED WITHOUT ITS PRIOR PERMISSION. November 12th, 2015 27
T% 4% R B D3RR

u 20N 78 %

AHFERRDERDI=DICIE V=LKV IANBETHL, ZDY—ILRYIRIZ
[ AT DK, MR RRERR. HNFTUADBRLEEND.

HRIAITR&ADEEZR T PERDEEIC LS A HGVAHEDH R
AR BRI 3 T R ER D R B

EEPRTO1—ILORRME

T ER D BRI B 1E

[E] 4% AT BE 1%

B, MBEE SRR

#HEDOE5

ERPHEKEIC R OEE

o444 4H0

G:ANFURADEE T:HMHEER

27



Prepare decisions together and organize the passage of
relay between generations

A geological disposal under the control of society

To regularly review the operation of disposal and decide together the next steps

# Regular appointments with all actors: residents, communities, reviewers, State ...

# Consultation on the basis of:
@ The results of safety reviews

@ The industrial, monitoring, socio-economic impact feedback

@ Technical developments and advanced searches

# 1st appointment proposed 10 years after commissioning
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' ANDRA

)| Retrievability is a tool for reversibility

& Retrievability can’t be demonstrated indefinitely

% Retrievability can only be a tool for reversibility, not an objective and an end
by itself

# COST linked to retrievability

© Andra

Retrievability does not imply high costs if it is considered at the design phase and
thus be intrinsic to the disposal design

Taking account of retrievability from the early design stages is estimated to be at
the level of a few % of the total cost (2 to 10)

The cost for retrieving will have to be supported by the generation making the
decision for; it does not need to be provisioned by the present generation
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( ANDRA \ Cigeo startup phase

Industrial pilot phase, a « PERIOD of time » but not an « object »
@ Opened after initial construction phase
@ |Includes
+ Inactive and then tests in operated disposal cells
Additional collection of information from monitoring and oversight
Retrievability tests
@ Disposal of initial HLW and ILW-LL planned for 2029 provided operating licence is
granted
@ Gradual increase in activity from 2029 to 2034

which will include
T Raaiaag 5 shafts

2 ramps

N\ 1 logistical support zone
\ L ke Initial ILW-LL disposal caverns and HLW disposal
T i mecet cells, representing 4% of total planned at
completion

1 testing zone for preparing later developments
(large diameter disposal cell, sealing, etc.)
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Consultation
of local
stakeholders

Evaluation by
i
Reversibility Evaluation by
law Safety
Parliame Authority, CNE

IR L4d

© Andra DINT/15-0203 |

( ANDRA Rationale of governance and decision making

Consultation
of local
stakeholders

Evaluation by OPECST

W]
Evaluation by

Safety Authority,

CNE
)
Parliament
4138

Public - ;
Debate e |
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Additional implications

' ANDRA

As a direct consequence of the reversibility process
@ Monitoring of the disposal cells and waste packages behavior
@ Long-term memory keeping

Reversibility implies additional technical requirements

@ But it relies on the real operation life of the repository and on the progressivity of
decisions

@ Additionai costs are minimized when considered at the eariy stage of design

Reversibility provides opportunities
@ Flexibility for future policies, by taking account of the direct disposal of SF
@ [ntegration of new technical developments during the lifetime of operations

End of a contradictory debate between storage and disposal?
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Information, exchan

«Q

e and dialog approach

Involvement of civil society in the Cigéo project
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\ Challenges and levers

( )
ANDRA

Challenges

4 Make radioactive waste a « normal » and « acceptable » topic (demystify and
desensationnalize) at both national and local level

& Make Andra THE reference for information on radioactive waste

Levers: public involvement

Co-elaborate
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( ANDRA Mapping of the interested parties

Ml Radioactive waste g FPolitical sector
sector
Spiritualities
B Economicand
professional sectors

(religious and other)
M Elected officials and
local authorities

—

Places of Research
and education

ed

Places of reflection

)
©
=
@
E v
[a

Stakeholders and

(= - S

= and opinion

O

: _

= -

]
nstitutions o

K environmental = Culture and creation

democrac
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( T TER  Major characteristics of our dialog

& Large variety of stakeholders
@ Different concerns

@ Different scales of influence, from national to local

® Project on the long-run

& \With multinla curraccive nhacac
= wviul MWL SUCCEessive pnases

% Need for diversified and evolving tools
% Custom made tools, suited to the context
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ANDRA Information tools

Various publications Monthly newsletters to local

especially adapted for elected officials
different types of publics &l quarterly information bulletins
(beginners, average and

informed)
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( ANDRA Explain

& Sites visits

+ Exhibition at the visitors centers

4 Open-door days at our facilitieS

7, L e »

o 2 000 visitors /y!
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Meeting the public out of our sites
# Mobile exhibitions
# Regional exhibitions

Participation to various events
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Forum déchets a Montereau
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( ANDRA Explain

Internet Les Incollables

www.dechetsradioactifs.com News
« L’Actu »
T 75 000 ex

Lo _
gestion

des déchets
radiooctifs |

l'actu =

UN SITE INTERNET FAIT LE POINT
SUR LES DECHETS RADIOACTIFS

Stuents Scholars
workshops
W workshops
THIS DOCUMENT IS THE SOLE PROPERTY OF ANDRA. .
© Andra DINT/15-0203 | IT CANNOT BE REPRODUCED OR COMMUNICATED WITHOUT ITS PRIOR PERMISSION. | November 12th, 2015 40

SRR

A B3—2 IS A DR www. S EBEZEY.com

1R (=21 —R%)
SHED—HiavT

BEMRI—9avT



ANDRA

Exchanges and work with:
- Local elected representatives, Codecom # Meetings at the sites

- Detartement councils #® Yearly meeting with

. mayors
- Members of Parliament ¥

. & Conferences /Training
- Unions

i i s e # \Visits to other facilities
- Local information commissions

- Regional chambers (Agriculture, Trade and
Industry)

- Doctors and health professionals
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» Create speaking occasion with different and credible spokesman

| THIS DOCUMENT IS THE SOLE PROPERTY OF ANDRA. |
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ANDRA ) Local integration

Specialized lectures

Sponsoring

Invitation

/57

LA CHAMPAGNE D

NAPOLEON

sorcietes

par Lmru g,

VENDRED! 23 MAI
5 20m39

Damais 31-¥ictar
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( ANDRA Local integration

# Local purchase policy
# Hunting

+ Supporting development of
local activities

201479

® Heritage CONCOURS
O LA CREATION

® Education T REPRISE OINTRIPRISE

Restauration of theSaint-
Victor garden

Agreement with Lycée Blaise-Pascal of Saint-Dizier

AT STAKE: ECONOMIC DEVELOPMENT AND PROJECT FOR THE TERRITORY
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Consult / Involve

‘ ANDRA

A few examples

# Integrate NGOs in the National Inventory Steering Committee and in the National Commission for Funding
Orphan sites Remadiation (CNAR)

& Protocol for the dialog between Andra, communities, the state and waste producers for LL-LL waste in 2014
# Associations of artists, philosophers, archeologists...

# Support to local think-tanks

+ Memory management working group

LD ) = @M
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( LTl An example of consultation: defining the ZIRA in 2009

Identification of the location of the
underground facilities for Cigéo with the local
interested parties

An approach taking account of safety and
environmental concerns, as well as social

aspects
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Focus : how to increase Public involvement in the project ?

' ANDRA

® Greater involvement of civil society in decisions taken in connection with the Cigeo
project

@ consultation with local and national stakeholders to develop the Cigeo operation master plan and its
revisions,

@ new procedures for exchanging information with the Local Information and Oversight Committee
(CLIS) adapted to the current stage of the industrial project,

® the deveiopment of piuraiistic expertise on the management of radioactive waste {through
discussion between Anccli (French national association of local information commissions and
committees)/Clis/IRSN, HCTISN and GT PNGMDR (National Radioactive Materials and Waste
Management Plan Working Group)),

@ Explore ways of opening up the Permanent Observatory of the Environment to local stakeholders;

# Andra has decided to launch a pluralistic committee to provide guidance on the
consideration of societal issues in its activities
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, Integration of Cigéo in its host environment: from a
| project in the territory to a project of territory

' ANDRA

# Since 2010, economic support has been provided in the area through:
® Support funds managed by two public interest groups
@ Waste producers (EDF, CEA and AREVA) moving activities into the area
® Andra research activities at the Meuse/Haute-Marne Centre

# In 2013, the French government boosted this strategy with an
Interdepartmental Territorial Development Plan (SIDT) that was
presented at the Public Debate to highlight one of the Cigeo project
objectives: ensure integration and economic development in the host
areas.

# A new phase started in 2014 with a government Territorial
Development Contract (CDT) whose aim is to organise the operational
configuration and prepare the area for Cigeo by 2017.
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( T T |mpact of Cigéo in the local economy

~CommEHCY
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( ANDRA GIPs progressively increased resources with project progress
Preliminary License for the Location of the
research, URL, both of GIPs underground facility
60 €0.76 million has €6.86 million
for each plus direct
Dévart t interventions from
50 {2ERSLETHON EDF for €1.52
million
40 €0.76
1 million for =
30 each of the <
| departments o
20 i on the East £
i =
Site || ; c
A ©
10 1 e
0
1994 1996 1999 2006 2010
Taxes share: 78% EDF, 17% CEA, Areva 5%
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ANDRA Main fields of investment

& Major local programs:

@ modernization of schools, road access to strategic areas, deployment of
very high speed

# Equipment and infrastructure of local communities and their
associations
@ school groups, city contracts ...
® The environment

@ energy performance of buildings, reduction of industrial pollution,
use of wood biomass, forest routes, biomass heating systems ...

& Companies

@ collective actions, groups, corporate real estate, innovative
investment, recovery transmission, industrial studies
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Assessing the impact of Andra’s URL
National institute of statistical and economic information

ANDRA

Effot direct of indiroct en 2010
Distance des communeés au laboratoire de Bure par la route a

) RESrapston
o)

1

.

1}

p———

Efiet indut en 2010 ——8

Source | imsee, calcul Direction Siparnerartale des teritzires do Haute-Marms

Un effet d'entrainement sur I'emploi concentré dans la zone d'étude

Effet sur I'emploi du laboratoire de Bure (en équivalent temps plein)

Nombre d'emplois en 2010

Nombre d'emplois en 2011

Effet Lorraine et e Lorraine et
c Total B Champagne-Ardenne Total
g sochrone gt
{hors zone isochrone (hors zone isochrone)
Direct + indirect 196 326 156 103 259
Induit 78 139 67 43 110
© Andra Total 274 465 223 146 369

Source : Calculs Insoo, do/@mes n

AndraD i TERZERTDEE(ZBE T 5 E
— B IR EBERATER (20134F) —
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‘ ANDRA

# During the construction phase
2019 to 2025
@ 1300 to 2300 positions for
Cigéo
@ Already existing positions for
the URL

® 120 years of operations

@ 600 to 1000 permanent
positions for Cigéo

Detailed numbers to be updated
and optimized during detailed
design

Jobs linked to Cigéo (evaluation at the conceptual design )
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Assessing the impact of the CSA (surface disposal
facility)

( " ANDRA

Portrait de territoire

e wtos gt ans.
e Flaiitite e san dtd.

M Les activités de commerce et
de service en nette progression

Evolution de la population du canton de Soulaines,
de 1968 2 2006

ERTY OF ANDRA.
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ANDRA

1. Contracts and hiring local staff by Andra for its project (drilling, geological surveys, construction,

operation) and its induced activities (hotel, restaurant, subcontractors, etc)

2. Infrastructures to insert the project in its environment (access road, amenities as energy/water,

schools, grants for housing, training to hire local staff, etc )

2 Tha lacal aconomic avanannue davalanmant (lacal n n
= 02008 SCONCMIC X0 genous GEVE:o Finaen vooas pFuarcsa PNy

Various other sources for economic development

Financed & controlled by Andra

Financed or co-financed by Andra, but controlled by the local authorities with some input by
Andra, eventually coordinated by a state representative
urchase
Stricto sensu, it is not necessary for the project completion
Financed or co-financed by Andra and waste producers according but controlled by local
authorities

Support from EDF for energy savings, directly beneficial to all
individuals

Archive facilities from AREVA and EDF

Nuclear spareparts workshop of EDF (300 positions)

Involvement of régional industries in the NPPs heavy overhaul
Syndiése biogas pilot plant, linked to the local wood production

REXBORARGER
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Conclusion

' ANDRA

Key factors of Andra’s action

# A clear legal framework defining
@ The institutions, with an independent Agency, respective responsibilities,
funding, control, public debates
® A political support considering national and local dimensions

@ At the Parliament level: OPECST

® At the site level: CLIS, and as example, the common construction of the ZIRA
(restricted 30 km? underground disposal zone)

# A strong technical development

@ R&D designed and performed on its own, with a network of institutes
® A systematic assessment process, with a legitimacy acquired through the
National assessment Board (CNE) reviews through and peer reviews
#® A communication and dialog approach at both, local and national levels

+ From a project on the territory to a project of territory

| THIS DOCUMENT IS THE SOLE PROPERTY OF ANDRA. |

© Andra DINT/15-0203 IT CANNOT BE REPRODUCED OR COMMUNICATED WITHOUT ITS PRIOR PERMISSION. November 12th, 2015 56

=+
o aff

AndraTEIHBITHEELRF

& BAREER A A
® JhiTL7-tR. BiE. BEEFE. B, NFREFo1=H]
EEEE

& EHADRITTOBURREE
® E=L~NJL:OPECST
® HARLAJL:CLIS. BLUZIRAD HEFEHEE LS E RS

& H NG E AR R
® JEICR&DZRETLER. AREEREDRYLT—HT
o ARMIHMETO R ERHMEZES(CNE)DLE1—%
MLTIEBLI-ESHS
¢ B LUVELARILTHIAZ Ay —avEdEZN770—F

& HFICHETHTOC I OBOTA TR



