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Legislative & Regulatory System
» Act No. 2006-686 of 13 June 2006 on Transparency and
Security in the Nuclear Field (TSN Act)
* Planning Act No. 2006-739 of 28 June 2006 concerning "
the Sustainable Management of Radioactive Materials
and Waste (2006 Planning Act ) =
Replaces the Law No. 91-1381 of 30 December 1991 E
concerning Research on the Radioactive Waste
== Management (1991 Law) &
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French Stakeholders
* Regulatory Bodies

— Ministry of Ecology, Energy, Sustainable Development and
Regional Development (MEEDDAT)

— Nuclear Safety Authority (ASN), independent regulatory body
@ TSO : Institute for Radiation protection and Nuclear Safety (IRSN) m

* Producers and other Actors I8
— Electricité de France (EDF), N
— AREVA,
— Atomic Energy Commission (CEA), i

— Other producers
hospitals, conventional industries, research, etc.
— National Radioactive Waste Management Agency (ANDRA)
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Organization of French Authorities

» General regulation for basic nuclear
installations (BNI), radioactive materials and IS S?X\éel\rlnment
wastes
[
]
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* Inspection and enforcement for nuclear ASN i
safety and radiation protection
|
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Waste and Spent Fuel Production
* Nuclear power plants in operation
» Fuel cycle facilities

» Research centres

i : . i
» Facilities being decommissioned
» Storage and disposal facilities -
 Mining/milling tailings -
« Hospitals, conventional industries and research activities ™
[
=
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NPPs in operation
and in construction
900 MWe @)
1300 MWe ()
1450 MWe (£)

EPR in construction (@)
Fast neutron reactor ()

Fuel cycle facilities

ﬂ Enrichment and manufacturing
. Reprocessing and storage

Research centres ( 4

+ Unsealed and sealed sources users
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Facilities
shutdown or
being dismantled

« 8 first generation reactors
* 6 UNGG -(
¢« 1HWR-Q®
- 1PWR- @

« 1 fast neutron reactor
(SUPERPHENIX - 0)

e Other facilities -[_]
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Disposal facilities,
and Bure laboratory

Disposal facilities
. Centre de I'’Aube (CSFMA)
. Centre de la Manche (CSM)

. Centre de Morvilliers (CSTFA)

Bure Laboratory

[B] wsmHm)
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Definition and Classification of Radioactive Waste

o Definition : clarified in the 2006 Planning Act

* Classification :

6 major waste categories based on radioactive

content (activity level and half-life)
— High Level (HL)
— Intermediate Level — Long-Lived  (IL-LL)

— Low Level — Long-Lived  (LL-LL) -
— Low and Intermediate Level — Short-Lived  (LIL-SL) E
— Very Low Level (VLL) n
— Very-Short-Lived (VSL)
13 May 2009 Joint Convention — Third Review Meeting - France 15 .
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Definition and Classification of Radioactive Waste
Status of long-term management solutions for each wa ste category
Hait-ife | Very Shorthalt Short half-life Long half-lfe
Activity (< 100 days) sl ) PELEE
Very Low Level Surface disposal (CSTFA)

(VLL) Recycling systems iE
Low Level (LL) Surface disposal Dedicated sub-surface facility -
Management by | (CSFMA) under study

. radioactive decay | except some tritiated B
Intermediate d ed _ .
Level (IL) waste and some seale Ongoing studies
sources pursuant to
High Level (HL) 2006 Planning Act

13 May 2009

nvention — Third Review Meeting - France 16
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Management of VLL Waste
No “unconditional” clearance threshold for RW in Fra nce
* No public acceptance for “unconditional” clearance of RW
No pre-established universal clearance threshold

 Difficulty for applying clearance levels (efficiency & reliability of
measurements)

* Impact studies cannot cover any potential use of “cleared
material”

Any material used for a nuclear activity is considered at
least as a VLL waste if liable to have been in contact
—  with radioactive contamination or activated by radiation

13 May 2009 Joint Convention — Third Review Meeting - France 17

asn Overview of the French g E
Y 4 Nuclear Programme Révuniiqus Franca
Management of VLL Waste

Dedicated way to manage VLL waste

» Specific routes
— VLL waste repository (operated since 2003)

— Recycling in nuclear industry
* Only 2 experiences for radiological shielding
* Should increase with scheduled dismantling operations

« Methodology
1. Facility waste zoning: conventional and nuclear
2. Systematic waste outgoing checks
3. Possible additional measurement upon entry on disposal site

13 May 2009 Joint Convention — Third Review Meeting - France 18
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Long-term Funding of Current Planned
management | Liabilities practice / facilities
policy Facilities
Spent fuel | Reprocessing Owner pays for | La Hague SF from research
reprocessing reprocessing reactor may be
plant disposed of.
Disposal of NPP [
SF studied
prospectively [=
Nuclear Repository Producer pays. | Short-lived New repositories for |
fuel cycle Dedicated waste at Aube | HL, IL-LL and LL-LL
waste assets required | repository, (under study) (m
by 2006 interim storage
Planning Act for other
wastes

13 May 2009
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V4 Nuclear Programme ReruBLIQUE FaaNcas:
Long-term Funding of Current Planned
management | Liabilities practice / facilities
policy Facilities
Non-power | Routes for all Producer pays. Repositories for Project for
waste waste to be VLL and SL waste. | radium bearing
established Management by | waste and
radioactive decay | other waste
for VSL waste (LL-LL)
Decommis- | Immediate Operator pays. | Immediate |
sioning decommissioning | pedicated assets | decommissioning
liabilities after shutdown required by 2006 after shutdown b
Planning Act L
Disused Return to Insurance Interim storage in
sealed manufacturer. arrangements dedicated facilities
sources Disposa| routes or between users &
recycling solutions | Suppliers
to be established.
=
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Good Practices identified at the 2 "4 Review Meeting
» Management of disposal facilities
» Clear responsibilities between operators and regulator
» Development of a national waste management plan
» Mutual insurance between source providers for disused
sources (Ressources Association) &
» Well developed spent fuel management policy =

13 May 2009 Joint Convention — Third Review Meeting - France 24
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Challenges identified at the 2 " Review Meeting

* Implementation of regulation, siting, design, licensing
for new facilities

» Maintain the Public confidence

* Implementation of a large decommissioning
programme in consistance with the NPP programme

13 May 2009 Joint Convention — Third Review Meeting - France 25
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# Planned Measures to improve Safety — wnmarmics

Planned Measures to improve Safety

» Complete the development of the national plan for the
management of radioactive waste

» Development of disposal routes for each type of
radioactive waste.

13 May 2009 Joint Convention — Third Review Meeting - France 26
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Evolution of the Nuclear Safety Control

» Act on Transparency and Security in the Nuclear
Field (TSN Act) — Law n22006-686

— Transforms ASN into an administrative Authority
independent from the Government,

E:.
=

Liberté + Egalité + Fraternité
REPUBLIQUE FRANCAISE

— Grants the public an access to the information on nuclear ™

safety and radiation protection,

— Updates safety basis of nuclear facilities and the transport

of radioactive materials,

@ All necessary decrees published

13 May 2009 Joint Convention — Third Review Meeting - France
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A Major Evolution of the RW Management Policy
* Planning Act on the sustainable management of
radioactive materials and waste - 2006 Planning Act
— Published after 15 years of research launched by the 1991 law
— Covers all radioactive materials and waste, .
— Sets R&D orientations and objectives for management
solutions to be developed, [
— Prescribes specific communication tools for the public, -
— Details funding principles for investigation and RW
management, g

— Sets principles, objectives and orientations of the
National Management Plan for Radioactive Materials  and
Waste (PNGMDR)

13 May 2009 Joint Convention — Third Review Meeting - France 30
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A Major Evolution of the RW Management Policy

« 1st edition of the National Management Plan for
Radioactive Materials and Waste (PNGMDR)

— Published in March 2007,

— Concerns all radioactive waste and materials,
— Seeks long-term management solutions,

— Takes due account of public concerns,

— Ensures consistency of the overall management of
radioactive waste,

=
Lib é

iberté + Egalité « Fraternit

REPUBLIQUE FRANCAISE

E

— Analyses and reviews of long-term management solutions

decided in the past.

13 May 2009 Joint Convention — Third Review Meeting - France
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REPUBLIQUE FRANCAISE

Main Topics in progress in the framework of 2006
Planning Act and PNGMDR (1/2)

— Earmark dedicated assets for decommissioning and the
management of spent fuel and waste

— Disposal of waste originated from foreign countries 5
forbidden -

— Deep geological disposal  project (in the vicinity of the Meuse
Haute-Marne URL) 5

— Management of LL-LL waste N

But repository project postponed (2013  2019)
L =

— Management of historical waste (La Hague plant, CEA
centres, EDF)

But not as fast as it should be
13 May 2009 Joint Convention — Third Review Meeting - France 33 .
asn Major Developments since 2006 E-.
’ REPUBLIQUE FRANCAISE
Main topics in progress in the framework of 2006
Planning Act and PNGMDR (2/2)

— Decommissioning operations  (1st generation reactors, fuel
plants and reprocessing plants, Fontenay-aux-Roses and
Grenoble CEA centres) -

— Appraisal of NORM/TENORM management routes

S

— Assessment of long term behaviour and impact of mining
and milling tailing disposals E

— Remediation of contaminated sites and soils =

13 May 2009 Joint Convention — Third Review Meeting - France 34
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Overview
— Structure

Most articles addressed with a three-stage structure:
 Summary of Regulation by the Regulator
* Implementation by Operators
« Analysis of operators’ implementation by the Regulator

— Published on ASN website (www.asn.fr )

— 204 questions asked by Contracting Parties (+13%
since last RM)

13 May 2009 Joint Convention — Third Review Meeting - France 37
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— Management of Spent Fuel : Policy & Practices
— Management of HL and IL-LL Waste
— Disposal of LL-LL Waste
— Historical Waste
— Decommissioning
— Orphan Contaminated Sites
— Management of Orphan and Disused Radioactive Sources
— Funding for “nuclear liabilities”

e Summary
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National Inventory of Radioactive Waste and
Recoverable Materials

— PNGMDR developed on the basis of this National Inventory
— Prepared every 3 years by ANDRA, funded by the State,

— Last edition in 2006 / Next in 2009

— Comprises :

» All radioactive waste and materials located in France and
corresponding balance sheets,

» Estimates of radioactive waste and material quantities to be
produced until 2020 (and 2030 in the future 2009 edition)

@ Published on ANDRA'’s website : www.andra.fr

13 May 2009 Joint Convention — Third Review Meeting - France 40
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Inventory of Spent Fuel (in tons of heavy metal)

Stored spent fuel before reprocessing

Forecast Forecast
2007 2020 2030
Tons of heavy metal 13 070 17 100 15 300

13 May 2009

Joint Convention — Third Review Meeting - France
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Inventory of Radioactive Waste (inm  3)
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Waste package volume (after conditioning) m

3

Already generated
wastes 2007
(disposed or stored)

Forecast generated
wastes 2020
(disposed or

Forecast generated
wastes 2030
(disposed or

stored) stored) =
HL 2 290 3 680 5 060
IL-LL 41 800 47 000 51 000 E
LL-LL 82 500 114 600 151 900
LIL-SL 792 700 1 009 700 1174 200 u
VLL 231 700 629 200 869 300
TOTAL 1 151 000 1 804 000 2 251 000

13 May 2009

Joint Convention — Third Review Meeting - France
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Policy & Practices
Most of the spent fuel is currently being reprocess ed
— An increasing amount of SF unloaded from PWRs is
reprocessed each year
— Remaining spent fuel is stored in pools i
— Adequacy of Pu production for the needs of MOX fuel I
fabrication
S
— UO, spent fuel reprocessed in connection with Pu
recycling in PWRs E

13 May 2009 Joint Convention — Third Review Meeting - France 44
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- Policy and Practices R

Policy & Practices
* As a general rule, spent fuel is intended for reprocessing

* No spent fuel designated so far for disposal, except in rare
cases involving experimental reactors

@ Andra performed feasibility studies of direct disposal of
spent fuel, as a precaution

In a scenario: 29000 tHM (26500 UO2 + 2000 MOX + 500 URE)

Studies show that spent-fuel disposal seems possible in the
clay formation in the vicinity of the URL of East of France

13 May 2009 Joint Convention — Third Review Meeting - France 45
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- Policy and Practices

Fuel Cycle Consistency (1/2)

* Through a joint study carried out by ANDRA, Areva and
EdF, ASN ensures that the following topics are checked :

— safety-related and regulatory consistency of the industrial
choices for the next 10 years,

— risks and uncertainties.

 The main goals are to anticipate and hence avoid :
— saturation of storage capacity,

— inconsistency between fuel cycle facilities and foreseen
fuel management evolutions.

13 May 2009 Joint Convention — Third Review Meeting - France 46
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Policy and Practices R

Fuel Cycle Consistency (2/2)

 An overall revision of this study transmitted to ASN in 2008
will be submitted to ASN’s advisory committee in 2010.
Major conclusions are:
— need for renewing the spent fuel packages fleet,

— need for increasing the spent fuel storage capacity in
NPPs and in La Hague facility,

— need for reviewing radiation protection or criticality safety
in fuel fabrication plants recycling U and Pu.

13 May 2009 Joint Convention — Third Review Meeting - France 47

asn Joint Convention =3
— Presentation Contents R s
« Overview

Major Developments since 2006

Answers to the most Frequently Asked Questions

[> Management of HL and IL-LL Waste

Summary

13 May 2009 Joint Convention — Third Review Meeting - France 48




adsSnN Management of HL and IL-LL Waste
J

Axis 1 - Partitioning and Transmutation
& g = Assessment of the different

______ ad ' e industrial prospects
@ = |
-2 B _ _
Bt wség _ - I - _
§ e tme = '5’3 2012 Before 31 Dec. 2020

Axis 2 - Deep Geological Disposal

1 \‘.\\ Application review to create a
|<* - TR disposal facility Commissioning
&‘* — 2015 From 2025

S

AXIS 3 - Storage New storage facilities created or

- '\.%;g existing ones modified

By 2015

13 May 2009 Joint Convention — Third Review Meeting - France
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Pilot facility commissioning

49
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adsSnN Management of HL and IL-LL Waste
itl®

Deep Geological Disposal Facility
Authorization Process

Similar to other BNIs :
« ANDRA application,
e Public debate,
e  Territorial communities opinion,
« ASN assessment

Specific to deep geological disposal facility
e Parliament assessment
e Act on reversibility

13 May 2009 Joint Convention — Third Review Meeting - France
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“2006 Planning Act” :

» Development of an intermediate depth disposal for LL-LL waste for:
— Graphite waste coming from UNGG NPPs being dismantled (22 900 t)
—Radium-bearing waste (30 000 to 60 000 t)

 Feasibility studies to conduct for the acceptance of other types of =
waste (radium, uranium, thorium items, sealed sources, bitumen...)

S

» The disposal facility should be in operation in 2013 .

@ Site choice has been delayed -
Operation of the disposal facility

scheduled in 2019

13 May 2009 Joint Convention — Third Review Meeting - France 52
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ANDRA in charge of studies for site selection
. Call for candidatures, assessment,
. Proposition of sites for further investigations to the government
. ASN opinion on the ANDRA proposition
Government’s decision still pending

Safety guide :
. Issued by ASN in 2008 with IRSN support i

. Facilitates site choice and design options for LL-LL repository
at short, medium and long-term

Technical options : sub-surface repository

13 May 2009 Joint Convention — Third Review Meeting - France 53

E ]
24

Liberté + Egalité + Fraternité

’ REPUBLIQUE FRANCAISE

ANDRA'’s Presentation

Marie-Claude DUPUIS

Director General

ANDRA B
French National Radioactive Waste Management Agency I
(Agence nationale pour la gestion des déchets radioactifs) EE

13 May 2009 Joint Convention — Third Review Meeting - France 54
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Essentially of the LL-LL and IL-LL waste category
located at La Hague plant, in some CEA facilities and at Saint-
Laurent A NPP (EDF).

2006 Planning Act
waste shall be conditioned at the latest by 2030

» Challenges:
» characterization of historical waste
» chemical reactivity. possible consequences on the facility
safety
» production of radiolyse gases : possible consequences on
the repository safety
« technical difficulties to retrieve the waste

13 May 2009 Joint Convention — Third Review Meeting - France 56
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Management of historical waste

« Often necessitates new developments (conditioning,
technical means to recover the wastes)

» If necessary, the safety of certain storage facilities may need
to be strengthened -

Example: Silos for graphite sleeves at Saint Laurent A NPP =
the operator proposed to build a containment barrier

around the silos =
E
Q ASN pays special attention to this issue
(strategy reviewing, working group, inspections, etc.)
13 May 2009 Joint Convention — Third Review Meeting - France 57 .
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Decommissioning

e 26 installations declassified
10 experimental reactors, 2 accelerators...

28 installations in a decommissioning phase -
9 NPPs, 5 experimental reactors... I
oL : B
Decommissioning considered as a
mature industrial activity B
13 May 2009 Joint Convention — Third Review Meeting - France 59 .
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ASN Policy

« Immediate dismantling

to prevent future generations from carrying the technical
and financial burden of dismantling operations

dismantling operation can however last 20 or 30 years

« Basedon:
— Avalilability of management routes  for decommissioning waste H

— A decommissioning plan issued at each stage of the
installation life

— Suitable regulation and authorisation procedures L
— Suitable public information and consultation

— A periodical assessment of the operators’ overall strategy

— Sufficient and timely funding “2006 Planning Act”

13 May 2009 Joint Convention — Third Review Meeting - France 60
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’ REPUBLIQUE FRANCAISE
“2006 Planning Act”
* When the responsible party is defaulting, ANDRA
— isin charge of collecting, transporting and taking over
of radioactive wastes,
— manages contaminated sites and soils. B
« ANDRA receives a specific state funding  to perform its
public service duties .
- - .
Contaminated site management .

* Remediation approach (case-by-case approach)
» Possible use-restriction policy

13 May 2009 Joint Convention — Third Review Meeting - France 62
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at® Radioactive Sources RéruBtiqus FEANCs

“2006 Planning Act”

ANDRA has studied the sustainable management of disused
sealed radioactive sources

— Management of the 2 million sources identified :
* 83% in sub-surface disposal facility (LL-LL repository),

» 15% in surface disposal facility (LIL-SL repository), =
* 2% in deep geological disposal facility. E
— Equipments containing radioactive sources will be e

dismantled.

@ Study published on ANDRA's website (www.andra.fr )

13 May 2009 Joint Convention — Third Review Meeting - France 64
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“2006 Planning Act”
Scope : liabilities concerning spent fuel management, radioactive
waste management, decommissioning

BNI operators have to (1/2):

— Estimate cautiously the corresponding costs and constitute
provisions

— Earmark dedicated assets to cover discounted provision S, with
sufficient levels of security, diversifications and liquidity.

These assets cannot be

=, * used for any other purpose of the operator,
( } » claimed by any creditor, except for the State in the exercise

of its functions to get operators to respect their obligations.
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“2006 Planning Act”

Scope : liabilities concerning spent fuel management, radioactive
waste management, decommissioning

BNI operators have to (2/2):

— submit a report each 3 years to the Government  (cost hypothesis
and calculations, methods, asset composition and management)

=
ASN'’s opinion required
: E
— transmit to the Government a yearly update  of the report and a
quarterly inventory of the subscribed assets. "
— inform without delay the Government  of any event likely to modify
the report contents.
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Measures
 Fund:
— to be completed by 2011 for facilities in operation,
— as soon as the facility is operated  for new facilities,
— penalties if necessary.
* Cost methodologies
— Based on facility description and on technical and economical ratios =
taking into account the last lessons learnt (softwares).
— No national standard for the cost calculation up to now. E
First version of operators’ reports  received mid-2007 i

* rather satisfactory
O very short time allocated to prepare them

~ « Some aspects to be completed in the future version of 2010
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Successful progresses
* Major evolution of the legislative and regulatory s ystem
for waste management
— 1st publication of the PNGMDR
— Funding for “nuclear liabilities” i
» Creation of an independent regulatory body : ASN &
e Improvements in information  and consultation of the .
Public B
* Formalization of the decommissioning policy -
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Challenges

 To continue efforts for the management of waste from
dismantling activities and historical waste

* To complete the developments of new routes according
to the “2006 Planning Act”

— LL-LL : Site selection and repository authorization in
view of a repository commissioning in 2019

— HL and IL-LL :Final selection and public debate for
reversible repository authorization

 To continue efforts to develop an international
cooperation on geological repository technical and
social issues
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