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1 Section A: Introduction

1.1 General context

On 8 December 1997 Belgium signed the Joint Comwenthe Belgian legislator has expressed its
consent with the obligations resulting from the @amtion by the Law of 2 August 2002. The
ratification followed on 5 September 2002. The @mtion became effective on 4 December 2002,
i.e. 90 days following ratification.

Belgium belongs to the group of Contracting Partiaging at least one operational nuclear power
plant on their territory. Belgium has indeed depeld an important nuclear energy programme,
which includes at present 7 operational nucleargsgiants having jointly a net electric capacity of
approx. 6224 MWe. The political authorities have regularly assekthe future of this nuclear
energy programme, for instance according to thegness made in the management of the
radioactive waste produced by these nuclear powantp Already in 1975, the Belgian
Government has installed an important committeexplerts, better known as the "Commissie van
Beraad inzake Kernenergie" (deliberation committea nuclear energy). One of the
recommendations of this committee was to assessctimtinuation of the nuclear energy
programme once every ten years.

Since then, these assessments have been organisssleral occasions, for instance during the
Parliamentary Energy Debate in the period 1982-188d by the 'Parlementaire Commissie van
Informatie en Onderzoek inzake Nucleaire Veilighei(Parliamentary Information and
Investigation Commission in the field of Nuclearf&g) between 1988 and 1990. Through its
approval - in October 1990 - of the recommendatimentioned below, the Senate has clearly
expressed the wish to pursue these assessments:

“Once every ten years the waste issue should beotighly assessed. This assessment will be
contributory to the future of the nuclear progransrie

This tradition of assessing the nuclear energy narmogie was extended through the establishment
of a "parlementaire onderzoekscommissie naar derappteit van de opwerking van de bestraalde
splijtstof en het gebruik van MOX-splijtstof* (Pamnentary Investigation Commission on the
Opportunity of the Reprocessing of Spent Fuel &edUse of MOX fuel), which has deposited its
conclusions in December 1993. Finally, the actgitof the ‘Commission for the Analysis of the
Means of Producing Electricity and the Re-evaluatad Energy Vectors', better known as the
Commission AMPERE have to be mentioned. This Comimrswas installed by the Government
in April 1999; its final report - containing a neagsessment of the future of the nuclear electricity
production — was published in October 2002

By means of the Law of 31 January 2003, the Palitkuthorities have finally chosen to abandon
the use of nuclear fission energy for industrigiceicity production; this was done by prohibiting

the construction of new nuclear power plants andiriting the operational period of the existing

nuclear power plants to 40 years. According tackrt of this law, the first nuclear power plant to
be shut down will be Doel 1 in 2015, the last naclgower plant to be shut down will be Tihange 3
in 2025. This law will have considerable conseqesnfor the future of the nuclear sector in
Belgium, but, in the short term, it will not haveyaimplications for the radioactive waste

management sector.

Article 9 of this Law is an exception clause. Irseaf force majeure, the federal government may
take exceptional measures to guarantee the supglgdricity. In case of force majeure the King,
after deliberation of the Council of Ministers aod advice of the Commission of Electricity and
Gas Regulation (CREG), can take the necessary mesasncluding a modification of the nuclear
phase-out, to assure the electric power supplif@tountry. Successively three expert groups have
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already been formed to advise the government onsthes. The already mentioned report of the
“AMPERE Commission” published in 2002; a second ouossion, called “Commission Energy
2030", presented its final report in June 2007; &ndlly, the government set up a third expert
group, called “GEMIX”, whose final report was haddaver to the Minister of Climate and Energy
on October 7, 2009.

Taking all these reports into account, an agreenh@st been concluded on 22 October 2009
between the Government acting on behalf of the iBel§tate and the GDF-Suez group to extend
their operational lifetime of three nuclear powerits, namely Doel 1&2 and Tihange 1, by 10
years, through to 2025, in optimum safety condgioklowever that agreement has not been
enforced by law nor royal decree. Therefore, attithhe of writing this report, all the provisions of
the law of 31 January 2003 on the phase out oean@nergy are still in force.

The Federal council of Ministers, in its decisidr28 June 2006 regarding the disposal of “category
A” waste (short-lived low and intermediate leveldigactive waste) on the Belgian territory,
requested the Belgian National Agency for RadisaciWaste and enriched fissile materials
(ONDRAF/NIRAS) to develop an integrated projectaoturface disposal facility for category A
waste in Dessel. As a result of this decision, OMBRIIRAS launched an integrated project, that
entails a disposal facility, a waste post-conditigrfacility and the realisation of the accompaigyin
conditions requested by local stakeholders. The aihthe project phase are:
« to prepare and submit a license application forispasal facility in Dessel, based on
FANC's regulatory guidance for surface disposal;
+ to prepare and submit a license application foost-ponditioning facility for the production
of monoliths (concrete disposal waste containers);
« to reach a binding agreement between all partiexceroed w.r.t. the financing of the
societal aspects of the integrated project.

A global view of the foreseen surface disposallitgas given in the figure below.

For the long-term management of the high-level anting-lived waste (category B&C waste)
ONDRAF/NIRAS has submitted its final Waste Plan $eptember 2011 to the Federal
Government. This Waste Plan provides the federale@umnent with all the elements to allow an
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informed decision in principle to be taken regagdithe Belgian policy for the long-term
management of high-level and/or long-lived radinectvaste (including spent fuel if declared as
waste).

1.2 Structure and content of the report

This national report, submitted to the fourth rewimeeting of the contracting parties to the Joint
Convention, is established pursuant article 3zhef@onvention. It is based on its first, second and
third edition. Particular emphasis has been putlearly include relevant elements related to the
guestions which were raised during the third revieaeting by other contracting parties, facts and
events that occurred during the last two and ayedfs and that characterize the evolution in that
period of time, as well as updates of the actioeoted to the improvement of safety, related to
section K of the report.

In addition, in order to underline relevant evaduatisince the last review meeting, a new sectidh, 1.
has been added, focusing on new developments gieckast report, and especially on measures
taken to improve safety and to address the chadkemgntified during the last review meeting.

The table at the end of that section gives an aeenof the current liabilities in Belgium.

The following nuclear actors have participatedrafting and review:
= ONDRAF/NIRAS, the Belgian National Agency for Radabive Waste and Enriched Fissile
Materials, in charge of the management of radigactiaste,
= FANC, the Federal Agency for Nuclear Control, thelear safety authority,
= BelV, the subsidiary body of the FANC,
= ELECTRABEL, the operator of the seven nuclear powkants and responsible for the
interim storage on site of the spent fuel,
= SYNATOM, the owner of the nuclear fuel from its fadation to its transfer to
ONDRAF/NIRAS when declared as radioactive waste] #re owner of the conditioned
waste resulting from reprocessing,
= SCKeCEN, the Belgian Nuclear Research Centre, oipgraresearch reactors and
dismantling a former PWR research reactor.
Together these actors gather the legal and pracicapetence necessary to collect and structure
the information required to elaborate the natioepbrt.

The report is structured according to revision thefguidelines INFCIRC/604 (19/7/2006).

The report will be made available on different Bag Websites, such asww.fanc.fgov.be
www.nirond.be www.belv.be

1.3 Main achievements since the last meeting and follaw of the 3* Review meeting.

This section intends to highlight the main evolndhat have occurred since the last report and to
give an overview of the follow-up of the™3Review meeting, addressing among others the
challenges and the measures to improve the safpbyted for Belgium.

1.3.1 Challenges identified during the 2009 review meetm

Challenge no 1 Development of a requlatory framework for the liceing of disposal facilities
and for the licensing of long-term management ofshdrical liabilities
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As a result of the Federal council of Ministers idexn of June 23, 2006 mentioned above, the
FANC has proposed to complete the existing licepsystem for disposal facilities, taking into
account that the characteristics of the waste deacilities can differ significantly from thelar
fuel cycle installations:
- The time frames involved ( the very long periodhirthe start of the construction
up to the final closed configuration) and the gubapproach;
- Simultaneous operation (waste emplacing) and aectgtn (or additional waste
emplacements) activities;
- The closure, which is a significant (foreseen) rfiodiion of the installation;
- The long regulatory control period.

The figure below shows the conceptual timeframethaghases foreseen for a SL-LILW surface
disposal facility:

pre-operational operational period post-operational period
period

construction ‘ |

: regulatory

: operation ‘ control

i clos

: 5 ure

i monitoring |

0 5 30 300 years
g 2) @ () (5)

The foreseen licensing system consists of theviatig steps:

(1) The initial creation and operation licensegmmnted by the King before the start of the
construction activities. This licensing system rolygollows the same general scheme as for other
“class I” facilities (see Section 5.3.1.1 of theport).

(2) After construction and delivery of the firgtstallations, the first confirmation (granted by
Royal Decree) of the initial licence, allows theptatement of radioactive waste.

(3) The second confirmation allows the start ofdlusure phase.

(4) Once closure activities are finished, the theahfirmation allows proceeding to the control
phase.

(5) After an appropriate control period, the repmsiis released from regulatory control.

For the granting of a confirmation decree, the §afamalysis Report and the environmental impact

report are updated for the next phase. On advic¢thefscientific council of the FANC, the
conditions set in the license may be completed adified.
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In addition to the international consultations (dynin the frame of article 37 of the EURATOM
treaty), a consultation of the general public ie$®en before granting the initial licence and ieefo
the confirmation decree allowing the closure ofriggository.

The regulatory proposal setting up the licensirgteay for disposal facilities has now been sent to
the Minister of Home Affairs. The approval of tlpgoposal and the promulgation of the licensing
system can be expected by the end of this year.

In conclusion, the complete regulatory frameworkngereshaped for disposal facilities can be

illustrated as follows:

Euratom Treaty (Article
37)

Law of 15 April 1994 on
the protection of the
population and
environment against the
hazards of ionizing
radiation and on the
Federal Agency for
Nuclear Control

Modification of the Law
of 1994 related to the
security of nuclear
materials

Proposat* of
modification of the Law
of 1994 related to the
security of radioactive
materials other than
nuclear materials

Royal Decrees
(general)

General Regulations
regarding the protection
of the public, the
workers and the
environment against the|
hazards of ionising
radiation (GRR-2001)

RD* on the safety of
nuclear installations
(Generic part)

RD** on the security of
nuclear materials and
nuclear installations

Royal Decree
(specific for

RD* on the licensing
system for disposal

RD* on the safety of
disposal facilities

disposal facilities (Specific part of RD on the

facilities) safety of nuclear
installations)

FANC General guidance:

Guidances - Physical protection (Security)

(non binding)

- Safety assessment

- Biosphere

Quialification, validation & verification
Operational and long-term radiological protection

Surface waste disposal
guidance :
- Surface disposal
- Earthquake
- Accidents of
external origin
- Human intrusion
- Underground
water

Geological waste disposa

guidance
- Underground disposal

Table 1 : Belgian Regulatory Framework for dispdaallities
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* the RD proposal is currently in the approval stag
Publication is expected in the second half of 2011.
** in development phase

For the achievements in developing a regulatorynéwork for the licensing of long-term
management of historical liabilities: see the depeients concerning the “planned measure to
improve safety no 1” in section 1.3.2 hereafter.

Challenge no 2 Preparation of a_license application for the SL LW surface disposal facility

(Dessel)

Since 2006 ONDRAF/NIRAS, in continued interactioithathe local stakeholders, has finalised all
studies and activities on site characterisatiorsigie and safety assessment for the surface
repository, and is currently preparing the safetgecfor the licence application to be submitted to
the FANC. The actual submission is planned for 20@Rowing an international peer review of
specific parts of the safety case (mainly desighlang-term safety aspects), under the auspices of
the NEA/OECD, which is planned in the period Ocrab@ll — June 2012.

ONDRAF/NIRAS will be the operator of the licensedrface repository. To that extent an
integrated management system (IMS) is being deeelofollowing the IAEA safety requirements
GS-R-3. The step-wise development and implememtaifahis integrated management system is
planned in line with the licensing steps of theate repository (construction phase and operational
phase).

In agreement with the decision of the Council ohMiers, the preparation by ONDRAF/NIRAS of
the safety case for the license application forpassl is being discussed regularly and
systematically with the FANC (pre-licensing phase)take account of the FANC’s regulatory
guidance and expectations with respect to the atstd the safety case.

ONDRAF/NIRAS has delegated the preparation of itenke application for the post-conditioning
facility for the category A waste (production ofnooete monoliths containing either conditioned
category A waste in waste drums or bulk waste faiemantling) to Belgoprocess. The license
application is planned for the end of 2011.

In March 2010 ONDRAF/NIRAS published the MasterrPfar the integrated surface disposal
project in Dessel, presenting and integrating ladl €lements of the project (technical, financial
societal, economical, ...) in an accessible mannerafiostakeholders. An interim report to the
Federal Government was issued in November 2008.

These aspects are treated more in detail in secid) 2.4.2 and 8.3.2

Challenge no 3 €ompletion of the remediation plan and its implentation for the Umicore site
in Olen

A detailed description of the current situatiomgiigen in section 4.3.3 hereatfter.

Challenge no 4Development of a waste acceptance system and @ifer disposal taking into
account the roles and responsibilities of the safauthorities, disposal facility operator, and the
waste producers and conditioners avoiding any casifbf interest between all the parties
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ONDRAF/NIRAS as the national waste management ageémcthe only competent entity in
Belgium for the long-term management of all radinecwaste. ONDRAF/NIRAS takes in charge
radioactive waste, either in unconditioned formadter waste processing in conditioned form,
through its waste acceptance system. A central dbohis system is ONDRAF/NIRAS’s set of
waste acceptance criteria: all waste presentedNDRAF/NIRAS for acceptance has to comply
with these criteria before a decision on actuabptance of the waste can be taken. In the absence
of operational disposal facilities for the longaremanagement of the waste the waste acceptance
criteria are based on the concept of a referergg@odal solution (surface disposal for the category
A waste, and deep disposal in clay for the cateB&¢ waste).

In order to extend the waste acceptance system ntooperational surface repository,
ONDRAF/NIRAS and the FANC have formulated a comnpmsition on the main principles,
responsibilities and procedures for a complete evasinagement system (i.e. including the waste
acceptance step for disposal). This common positbegrates the role and responsibilities of
ONDRAF/NIRAS as waste management agency and asréjubperator of the surface repository
and the role and responsibility of the FANC as tyaéaithority. Through the Safety report for the
licence application ONDRAF/NIRAS will propose to RE the radiological waste acceptance
criteria for the surface disposal of category Ateas

1.3.2 _Planned measures to improve safety

Planned measure to improve safety nadkevelopment of a requlation for remediation actig$

In the period 2007-2009, the FANC established akimgr group with the participation of

ONDRAF/NIRAS with the goal of developing a compresige regulation for the management of
radioactively contaminated sites. The main elemeapftsthis regulation were based on the
regulations applied by the environmental authaifier chemical soil contamination. The working
group drafted a proposal of law which has been siéanby the FANC to the responsible Minister.

This law proposal includes among other an exptiefinition of liabilities and responsibilities, and
a stepwise decision-making process with the folhganain steps:

- a screening assessment in order to validate th&teexie of the contamination and to
evaluate its magnitude;

- adetailed risk-assessment which provides an etvatuaf the potential exposure taking into
account the possible evolution of the site, as wfelis physical and chemical characteristics
as of its use;

- if the risk exceeds some intervention levels, acdpton of the various remedial or
management options for the site; a preferentialoopts selected on the basis of an
integrated analysis of all relevant factors; threfgrential option does not necessarily
consist in a remediation of the site. It may beebdasn risk-management measures such as
restrictions on the use of the site;

- a remediation or risk-management project, whichcdless in details the option to be
implemented,;

- remediation works or implementation of the risk-@gement measures;

- end-report and follow-up.

Next to the legal and administrative aspects, renendations on intervention levels and on the
minimal content of the risk-assessment studies hisgebeen drafted by the working group.

Planned measure to improve safety ndaplementation of the WENRA reference levels for
waste and SF storage and for decommissioning in Bedgian requlation
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WENRA is a non-governmental association set up hm®y Heads of the Nuclear Regulatory
Authorities of European countries with nuclear powknts. Currently, the regulatory authorities
of 17 countries are members of WENRA. WENRA has #&etive working groups: the RHWG
(Reactor Harmonization Working Group) and the WGWWorking Group on Waste and
Decommissioning).

The WGWD made an extensive study on the nucleatyseéquirements related to waste and spent
fuel storage and to the decommissioning of nudaaeitities. This resulted in the publication of
two reports which present the safety referenceldefeg radioactive waste and spent fuel storage
facilities and for the decommissioning of nucleaeilities. These safety reference levels are based
on the relevant IAEA safety standards and are thbtmy be a good basis for harmonization of
safety approaches on a European level.

For waste and spent fuel storage, 77 referencdslevere issued in December 2006, for 4 safety
areas: Safety management, Design, Operation ardySagrification. An update of these
reference levels has been published in Februar$.201

For decommissioning 81 reference levels were issnddarch 2007, for 4 safety areas: Safety
management, Decommissioning strategy and plan@ogduct of decommissioning and Safety
verification.

More information can be found owww.wenra.org

Two regulatory projects are currently in progrestha FANC:

- A regulatory project to include the Reference Levetlated to decommissioning into the
Belgian legal framework This regulatory proposaiptements a more general project called
“safety requirements for nuclear installations” eleped on the basis of WENRA RHWG
(Reactor Harmonization Working Group”) referenceels.

- A regulatory project to include the reference leviedlated to waste storage facilities into the
Belgian legal framework.

At the time of writing this report, the first regibry project is sent to the licensees for comments
while the second one is still in the drafting phakeis expected that these projects will be
completed in due time with the WENRA schedule cotmmant.

In parallel, the Belgian operator of the nucleawpoplants, ELECTRABEL has set up an action
plan, to address the reference levels that have tzed “C’ (i.e. non-conformity) on the practical
side. This action plan started beginning 2011 ardirrently ongoing.

Planned measure to improve safety ndFANC self assessment and planning of an IRRS
mission

According the European Directive 2009/71/EURATOM the Nuclear Safety, the request of an
international peer review every 10 years is mangaito the European Union. A working group
established by ENSREG, the European Nuclear S&egulators Group, is in charge of planning
and arranging IRRS missions in the European mesthggs for the next decade.

The FANC participates to the ENSREG activities, emthe ENSREG working group in charge of
planning and arranging IRRS missions in Europeamt@s for the next ten years. As Belgium did
not yet receive an IRRS mission, Belgium will hakre priority to schedule an IRRS mission early
in the coming years, taking into account the pcattpossibilities and it is now foreseen that this
IRRS mission will take place around 2013.
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However, the FANC started an internal self-assessimeJune 2011, which is still ongoing. At a
workshop at the FANC, an IAEA team provided infotima about the “Self Assesment Tool
(SAT)” that is intended to be used for the exerciBRis first self assessment is pursuing two
objectives:

» to familiarize the FANC with the process, taking thpportunity to complete, a first self
assessment “lifecycle” without dead line pressimefore the self assessment that will
take place in the frame of the IRRS mission;

* to get the opportunity to set up a first actiompbefore the IRRS mission.

Planned measure to improve safety no@ontinue participation in International groups and
collaborations

Belgium is a member of the IAEA and the NEA. Itpresentatives have been continuing to take an
active part in the activities regarding radioactiva@ste management, such as the Radioactive Waste
Management Committee (RWMC) of the NEA and the WaSafety Standards Committee
(WASSC) of the IAEA.

The FANC is also a founding member of the West peam Nuclear Regulators Association
(WENRA). With Bel V, it participates actively in ¢hReactor Harmonization working group
(RHWG) and in the Working Group on Waste and Decasioning (WGWD) and in particular in
the working group developing reference levels fastg disposal facilities.

The FANC continued its participation to the “EurapePilot Group” (EPG), created under the co-
chairmanship of the French and Belgian RegulatA&N, FANC) to undertake a study on the

regulatory review of the safety case for the geioklgdisposal of radioactive waste. This group
involves regulatory bodies and technical suppaoginizations from eight European Countries and
representatives from the IAEA, OECD/NEA and EC. Twarking group have been set up, the first
produced a report on “The regulatory review of tefety case for geological disposal of

radioactive waste”, the second is carrying ouudybn the “Waste acceptance in disposals” which
should lead to a report in 2012.

At the European level, the FANC and ONDRAF/NIRASvéabeen participating since the
beginning in the European Nuclear Regular SafeyuR¢ors Group, ENSREG. This group was set
up as an advisory body to the European Commissigparticular in view of the elaboration of the
first European Directive on nuclear safety (2009/7The FANC participated actively in the
discussion and preparation work of this Directi2®Q9/71/Euratom) and participated actively in
the preparation work of the directive 2011/70/Eomaton spent fuel and radioactive waste
management. ONDRAF/NIRAS is involved in the workiggpup set up by ENSREG for dealing
with radioactive waste management, and more spattifithe 2011/70/Euratom directive.

ONDRAF/NIRAS is also member of the Club of Agenci¢she European level.

At the European level, the Belgian Nuclear Forunatiamal federation grouping Belgian
companies, institutes and associations relatedi¢tear, is member of the European Atomic Forum
FORATOM. Some members of the Belgian Nuclear Foparticipated actively in some Foratom
task forces (TF) like the Decommissioning Financiffg and the Waste Management TF. The
industry, through this last TF on radioactive wastanagement, followed the discussions taken
place in ENSREG and had actively contributed tovileek performed within the ENEF (European
Nuclear Energy Forum) sub-group on the implememtadf adequate nuclear waste disposal.
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ELECTRABEL has been participating actively in theNIES initiative of Foratom. ENISS
represents the nuclear utilities and operating @ngs from 17 European countries with nuclear
power programme. The first task of ENISS is toldsth a common industry position with regards
to the safety reference levels that WENRA has pgegoAnother task of ENISS is to strengthen
the industry influence in the revision work of tieEA Safety Standards. At the European level,
ENISS is also cooperating with the European Comionsen regulatory issues in the area of
nuclear safety, waste management and decommisgiond specific group is dealing with
radioactive waste and spent fuel preoccupatiores\{taste & Decommissioning Safety group).

1.3.3 Other developments

a) Adoption of the ONDRAF/NIRAS Waste Plan regardihg tong term management of
high-level and/or long-lived waste.

The ONDRAF/NIRAS Waste Plan for the long-term masragnt of conditioned high-level
and/or long-lived radioactive waste was adopteddINDRAF/NIRAS Board of Directors on
23 September 2011 and submitted to the Federal rGeweent. In this Waste Plan,
ONDRAF/NIRAS proposes that high-level and/or longetl radioactive waste be disposed of
in a unique repository located at depth in a poorturated clay formation, on the Belgian
territory and that the development and implemeaomatif such solution should:

— be carried out without undue delay and at a pacpgtionate to its technical maturity and
its societal support;

— be accompanied by a stepwise, adaptive, partiepaand transparent decision-making
process;

— take into due consideration societal conditionkdahto reversibility, retrievability, control
and knowledge maintenance and transfer.

The adopted Waste Plan, together with its accompgrfytrategic Environmental Assessment
(SEA), will provide the Federal Government with #lle necessary elements to allow an
informed “decision in principle” to be taken regagl the Belgian policy for the long-term
management of high-level and/or long-lived radinactvaste (including spent fuels if declared
as waste). Such decision in principle is neededbyORAF/NIRAS in order to be able to
complete its management system by having a finatirtion for this type of radioactive
waste.

Pending a decision in principle to be made by kgaler government and in order to ensure
the continuity of ONDRAF/NIRAS’ public service taskin particular the agency’s activities in
the field of long-term management of category B @ndaste, the supervising Ministers (the
Minister for Climate and Energy and the Minister Efonomy) have entrusted, by letter of
October 3, 2011, ONDRAF/NIRAS with the responsthilbf implementing the following six
tasks:

1) continue RD&D in the field of disposal in poorlydarated clay (Boom Clay or

Ypresian Clays) with a view to confirming and rétfig the scientific and technical bases
of this solution, and ensure its financing by theste producers at the appropriate level;
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2) further define the gradual, adaptable, particigativansparent and continuous decision-
making process that will take place in parallelvilie development and implementation
of the management solution; this process will sagstiori with the making of a decision
in principle;

3) develop a proposal for a normative system framimg itnplementation of the Waste
Plan; this system should include the creation ofirmependent monitoring body
entrusted with ensuring that the decision-makingcess advances in completely
documented stages, that it is adaptable and tresrg#pand that it ensures continuity and
integration of the social and technical aspects;

4) develop the social dimension of the B&C programme @nsure the related financing;

5) clarify, in consultation with all stakeholders, ttlemands arising from the consultations
concerning operational reversibility and retrieiépi of the waste disposed of,
monitoring of the good functioning, transfer of kviledge on the disposal, including the
memory of its location, and on the waste it corgaand

6) follow the evolutions regarding management optithrad were examined but not chosen
in the Waste Plan.

This request prejudges neither the making of a sd@tiin principle on the long-term
management of the waste concerned in Belgium mocahtents of this decision.

b) The modifications of the law of August 8, 1980 .abdishing the creation of a fund for the
financing of the cost of the societal integratidraalisposal project at the local level

With the law of December 29, 2010, modifying a.te tlaw of August 8, 1981,
ONDRAF/NIRAS is given additional legal tasks w.attivities and measures in the domain of
the societal support for the integration of a dsgddacility at the local level. This law entitles
ONDRAF/NIRAS to create a fund to cover of all thests related to the societal conditions for
the integration of a disposal facility at the lotatel. The supply to this fund is by the waste
producers on the basis of the total amount of dmel ffor a specific disposal project, and on the
basis of the waste volumes to be disposed of.

c) The Safety audit of Belgoprocess by FANC

On request of the Board of Directors of Belgoprecéise FANC and Bel V organised an audit
at Belgoprocess in Dessel in order to evaluatenthpagement of safety. The audit took place
from 18 to 22 October 2010 and was supported bgreat experts.
The scope of the audit focussed on the proceskdsddo the management of safety at the two
sites of Belgoprocess.The following areas wereeskid during this audit:

* Management and organization of safety

* Management of radioactive discharges (liquid arskgas)

* Management and control of the waste received

* Dynamic risk management system
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» Fire prevention — and fighting
* Management of abnormal events and incidents

» Safety culture

The experts of the audit team worked according noaadit methodology derived from
international audit practices. The references usede national regulations and the IAEA
standards and guides.

Each area was investigated by two assessors, ingluthe assessor external to FANC. It was

verified that the necessary processes and procetharee been documented, implemented, and
applied. This assessment was performed by meanseofiews with the management and staff

of Belgoprocess, by the study of available documtér and by observations of the activities

on the field through visits of the installations

The audit revealed positive points, but that fomeoareas additional efforts are needed for
improvement.

Belgoprocess developed an action plan based oouttemes of the audit team in which all
necessary improvements are addressed.

The FANC and Bel V will follow up the action plamd verify that the improvements are
carried out.

The final results of the safety audit are presente@ comprehensive report that has been
published on the FAN@ebsite.

d) Progress in the decommissioning of Belgonumdeai

BELGONUCLEAIRE has been operating a MOX-fuel mamwtiiaing facility in Dessel from the
mid-80’s at industrial scale. In this period, 0\& tons of plutonium were processed into almost
100 reloads of MOX fuel for commercial West-Europésght Water Reactors.
At the end of 2005, it was decided to stop the petidn because of the shortage of MOX fuel
market remaining accessible to Belgonucleaire dftersuccessive capacity increases of MOX-
plants in France and the UK. Belgonucleaire defiely ended its production activities in the
MOX-factory in mid-2006.
The decommissioning license was granted by Royaré@eon 26 February 2008. The current
planning of the decommissioning activities is dtofes:

- 2009 : Training of the operators and qualificatodrthe tools/equipments and techniques;

- 2010 -2012 : Dismantling of the glove boxes. 12/glboxes have been dismantled in 2010,

28 glove boxes are foreseen to be dismantled id;201
- 2013 : activities related to the infrastructure &mdhe unconditional clearance of the site.

The objective of the project is to reach the undomail release of the buildings and of the site in
2014.

e) Progress in the decommissioning of EUROCHEMIC
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The dismantling of the former fuel reprocessinghplBUROCHEMIC continued. The demolition
of the EUROCHEMIC Reprocessing plant is being earout in three phases. Since 2004 the plant
has been divided in an eastern, a western and @acgrart. The demolition of the fully
decontaminated eastern part started in June 2G0&as completed in September 2008. During the
demolition of the eastern part decommissioningvdis in the remaining and separated building
were continued. The demolition of the central pads performed in 2010. Afterwards the
demolition of the western and smallest part willdw. Demolition of this part should start in 2013.

f) The removal, transport and conditioning of theefis research reactor spent fuel of the University
of Ghent (Belgium) achieved in 2010

The THETIS research reactor on the site of the &arcBciences Institute of the Ghent University
has been in operation from 1967 until December 2008s light-water moderated graphite-
reflected low-enriched uranium pool-type reactos Heeen used for various purposes e.g. the
production of radio-isotopes and activation anay$auring the first years its core power was 15
kW. In the early '70, a core enlargement allowed dperation at typically 150 kW, while the
maximum allowed was 250 kW. The fuel was 5% endcleanium cladded with AISI304L
stainless steel, and with graphite plugs at botts erfi the tubes.

In order to decommission the reactor, the speritdnd other radioactive materials present had to
be removed from the reactor site.

ONDRAF/NIRAS has developed, together with Belgopss; a solution for final conditioning in
400 liter drums of the small amount of spent fugt.64 kg of UQ) and further intermediate
storage in its nuclear facilities at the Belgopsscsite in Dessel. This conditioned waste is faese
to be emplaced in the future geological disposailifa after the intermediate storage period (not
before 2050).
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Once the feasibility for conditioning and storagaswdemonstrated, further actions were taken in
order to remove the spent fuel from the reactor @nttansport it to the processing installation
(PAMELA facility) at the Belgoprocess site in Delsse

Finally, after receiving all necessary licenses, dperations started at the reactor site beginsfing
2010. The conditioning of the spent fuel at Belgapss resulted in a total of seven 400 L
packages that where placed into the intermediatage building.

q) Achievements of the first Periodic Safety Rew@f Belgoprocess

Belgoprocess is the operator of radioactive wastegssing and storage facilities in Dessel (site 1)
and Mol (site 2).

In compliance with the Royal Decree of 25/10/04|gBprocess has to perform a periodic safety
review of all its installations on site 1 and site

A periodic safety review of the nuclear installagsoon site 2 was thus performed in 2006. The
results of this safety review were submitted toS$lagety Authority in July 2006. A safety review of
the installations on site 1 has been also perforamad the results have been submitted to the
regulatory body in July 2008.

The safety reviews covered both general safetycsomind the different individual nuclear
installations on site 1 and site 2, with the eximeptof the installations in a formal stage of
decommissioning.

The general topics included training and qualifarat radiological protection, fire safety, external
hazards, emergency planning, operational experitsemtback, etc... For each of the general topics
the current situation was assessed and possibl@veipents were defined, taking into account the
current and future use of the site.

For each nuclear installation a detailed assessmastperformed. The different risks related to
each nuclear installation (e.g. fire, explosionssloof containment, flooding, ageing, chemical
risks,...) were considered and an assessment okibing safety measures was made. In this way,
for each installation safety improvement measuoesdcbe defined in a systematic manner.

The safety review of site 2 has shown that the alsiiuation of the nuclear installations on this
site is mainly in conformity with the current safedtandards. Progress in safety has been clearly
made compared to the situation 10 years ago.

Some additional actions to further improve the tyafd the installations were proposed, an action
plan was defined in agreement with the regulatagyband is being implemented. The actions of
the periodic safety review were planned to be agudy the end of 2011. The next periodic safety
review should begin by 2016.

The safety review on site 1 has shown that theajlsibuation of the nuclear installations on site 1
is in conformity with the current safety standar@®sogress in safety has been clearly made
compared to the situation 10 years ago.

As for Site 2, some additional actions to furthmprove the safety of the installations on Site 1
were proposed, an action plan was also definedneeanent with the regulatory body and is now
being implemented. Some actions are common toditek and require a particular attention.

The actions resulting from the periodic safety eavare planned to be achieved by the end of 2013.
The next safety review should begin by 2018.
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A detailed overview of the first periodic safetyimnv of the Belgoprocess facilities is given in
annex, Appendix 5.

h) FANC guidance on clearance

On the 30th of April 2010 the FANC has issued gnaaon the measurement procedure and
measurement techniques for the verification of deanpe with the clearance levels set in annex 1B
of the General regulations for radiological proi@ct The guidance also covers records
management and the storage and the keeping afkatory of cleared materials.

Page -20/192 -



Summary table of current liabilities in Belgium

—

Type of Current practices/ | Long-term Funding of Planned Facilities
Liability Facilities management policy| Liabilities
Spent Fuel SF: on-site wet or | Interim storage on | NPP contribute tof ONDRAF/NIRAS
dry storage; NPP sites; long term the fund managed proposal for policy
BR2 R.R.: management policy| by SYNATOM; | decision for
reprocessing still being developed various funds for | geological disposal
HLW: storage by | (disposal of waste | historical in clay (waste plan
Belgoprocess from reprocessing or liabilities fed by
direct disposal) state
Nuclear fuel Interim storage at | SL-LILW : Near Producer pays, | Surface Disposal fo
cycle waste Belgoprocess site | surface disposal contribution to SL-LILW at Dessel.
LL-LILW : no ONDRAF/NIRAS | (Gov. Decision
decision yet long-term fund; | taken in 2006,
Capacity license application
reservations; in 2012)
Insolvency funds
Under investigation
as long term
management
solution: geologica
repository in Boom
Clay or Ypresian
Clay as alternative
Non-power Interim storage at | SL-LILW: near Producer pays, | Surface Disposal
reactors waste | Belgoprocess site | surface disposal contribution to for SL-LILW at
LL-LILW: no ONDRAF/NIRAS | Dessel.
decision yet long-term fund; | (Gov. Decision

Capacity
reservations;
Insolvency funds

taken in 2006,
license application
in 2012)

Decommission

Present projects :

Responsibility of

NPP contribute to

ing Liabilities | BR3 Research operator; the fund managed ONDRAF/NIRAS
Reactor; verification of by SYNATOM; proposal for policy
Eurochemic arrangements and | various funds for | decision for
reprocessing plant; management of historical geological disposal
SCKsCEN waste | decommissioning | liabilities fed by |in clay (waste plan
department; BN wastes by state
MOX fuel ONDRAF/NIRAS
fabrication plant
SL-LILW: near
surface disposal
LL-LILW: no
decision yet
Disused Return to supplier, | Implementation of | If no return, idem
Sealed decay storage or | EU directive, holder has to set
Sources transfer to recovery of orphan | up financial
ONDRAF/NIRAS | sources guarantee
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2 Section B: Policies and Practices

2.1 Spent fuel management policy

Seven commercial nuclear reactors of the PWR typeoperated in Belgium, leading to a total
installed capacity of 6224 MWe and to approximateB00 tv spent fuel to be unloaded during 40
years of operation. Until the mid-nineties the Bamhgstrategy for the management of the back end
of the fuel cycle was the reprocessing of spent fieen all commercial nuclear power reactors.
This policy led to the reprocessing of 67 tof the spent uranium-oxide fuel type by COGEMA
(now AREVA) at La Hague: the last Belgian fuel etsits sent to La Hague have been reprocessed
in late 2001.

The uranium recovered after reprocessing has beenriched and recycled in the Belgian NPP,
mainly in Doel 1. Most of the plutonium has beeayted in Belgium as MOX fuel, in Doel 3 and
Tihange 2.

Due to the changing international context, a panrdiatary resolution on 2Z2ecember 1993 urged
the government to take action in order to templyaprevent the implementation of new
reprocessing contracts for a five-year period andake profit of that time to make a thorough
comparison of the back-end strategies, namely tiisposal and reprocessing of spent fuel. The
Council of Ministers implemented this resolution ity decision of 24 December 1993. To give
effect to this decision, an overview report wasdoiced in 1998 by the Administration for Energy,
in which the two management options were compared.

In 1998 the Council of Ministers specified in iesssion of 4 December 1998 that the data available
at that time and presented in the above-mentioeedrt were not sufficient to make a global
evaluation of the benefits of both options. Therefthey decided to suspend the conclusion of any
new reprocessing contract until new data were abigland reported to them, allowing them to
make this global evaluation. They also urged SYRMM to cancel a reprocessing contract
concluded in 1991. The global evaluation has eenlfinalised up to now.

Besides spent fuel from commercial power reacttirsre is also a small amount of spent fuel
resulting from research reactors at SCKeCEN (NuckRasearch Centre in Mol) and from the
University of Ghent. The back-end policies for #gpent fuel from these research reactors differ.
For the spent fuel from the high-flux-test-reacBRR2 at SCKeCEN, using highly enriched U
(HEU) as fuel, reprocessing is the current back-gpiion. For the spent fuel from the 10 MWe
PWR BR3 reactor at SCKeCEN, in decommissioning esih®87, dry interim storage in CASTOR
casks is implemented. The spent fuel of the pgoé tThetis reactor at the University of Gent,
using UQ, has been unloaded in 2010 and transported to Belgeps where it has been
conditioned as radioactive waste. Finally, for gpent fuel resulting from the other research
reactors (the graphite moderated BR1 reactor usatgral uranium and the zero power Venus
reactor using U@and MOX both at SCKeCEN) no final back-end strgtbgs yet been defined. In
the framework of the GUINEVERE-project (2007-2084 VENUS, uranium metal fuel rodlets are
used coming from CEA Cadarache. Since this fuehigoan from CEA and will return finally to
CEA no spent fuel issues for Belgium are relatedht use of this fuel in VENUS. During the
GUINEVERE-project, (part of ) the UCand MOX VENUS fuel is temporarily stored at the BR
facility for storage of fresh fuel, in order to@l for the storage of the CEA fuel at VENUS.

2.2 Spent fuel management practices

The reprocessing of 672\ spent fuel was executed in accordance with foatrects concluded
by SYNATOM (Belgium) and COGEMA, France (now AREVAuring the period 1976-1978.
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These foresee the gradual sending back of thetiregguaste to Belgium. The sending back of the
following quantities of different waste types iaity foreseen was as follows :

= 387 canisters of vitrified high level waste;

= 528 canisters of compacted technological and stralcthulls and end pieces) waste;

= 1100 drums of bituminised waste.

As a consequence of a change of the treatmentamditioning process, the number of canisters of
compacted technological and structural waste wéiscedl to 432.

The initially foreseen bituminised waste will beplaced by intermediate level vitrified waste
(CSD-B) originating from the rinsing operations rggd out following the UP2-400 plant final
shutdown. The estimated quantity from this typevaséte to be returned to Belgium is 62 canisters.
See Section 4.1.1 for the current inventory ofwfaste returned to Belgium.

At the end of 1993, the Belgian parliament votefiva-year suspension on further reprocessing
contracts. After this period and up to now, theegoment confirmed this decision. As the available
storage capacities were becoming short in the iegispent fuel storage pools, interim storage
facilities needed to be built. Technical and ecomwairstudies were started in order to find the most
appropriate solution for every nuclear site. Hbdiand reversible solutions for the temporary
storage of the spent fuel had to be found. Anotieadition put forward by SYNATOM was that
the technologies to be implemented needed to lee isdiable and proven.

Two different solutions have been selected formhelear sites in operation: dry storage in metallic
dual-purpose casks on the Doel site and a cemdaitorage pond on the Tihange site. A detailed
description of both installations is provided undwmrction L (appendix 1). On the Doel site
construction of the modular storage buildings sthih May 1994 and the first cask was loaded in
June 1995. The buildings in their present layoet @ble to house 165 storage casks. Additional
modules can be added, if necessary. Metallic caskgeriodically ordered by SYNATOM and
loaded by the operators of the power plant in otdelow the transfer of spent fuel elements from
the three deactivation pools of the site to theredised dry casks storage facility. Such casks ar
designed both for storage and transport purposes.

On the Tihange site the centralised storage pocelwed its operating license in May 1997 and the
first fuel elements have been transferred in JUP71 The total capacity of the pond is
approximately 3700 spent fuel assemblies dividecight sections. Six sections are presently
equipped with racks. The safe power supply andimgaapacity for the storage pond are provided
by the corresponding systems of the neighbourih@ige 3 reactor unit.

Spent fuel in storage pending a decision regardfyuture is at this moment neither regarded nor
declared radioactive waste by its owner SYNATOMnS&auently its management is not included
in the scope of responsibility of ONDRAF/NIRAS (saso section E).

The same resolution from the Belgian parliamentuested to consider spent fuel and waste arising
from reprocessing in an equal manner in the RD&Dgpmmmes regarding the long-term
management of these materials. This is applied WPRAF/NIRAS in its RD&D programmes.

SCKeCEN has concluded a contract with COGEMA (na@ed AREVA NC), covering the whole
remaining life of the BR2 reactor, without a lirmttime nor in quantity. The processing of the fuel
includes the dilution of uranium to less than 1i2%J-235 and the interim storage of waste prior to
conversion into residues. The vitrified waste iimeed to Belgium and stored in storage building
136 — storage building for the reprocessing wastenfspent fuel reprocessing — on the
Belgoprocess site for several decades before dilspbsal . The shipments of the waste generated
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by the reprocessing of the spent fuel transponted993-1994 to the UKAEA (Dounreay) are
foreseen from 2011 onwards. They will be storedthe surface storage building 136 at
Belgoprocess, together with the compacted waste 8gnatom.

All the spent fuel (some 2 tons of HM) from the BR&ctor is dry-stored in 7 CASTOR BR3 type
casks at the Belgoprocess site.

2.3 Radioactive waste management policy

The foundation of theOrganisme national des déchets radioactifs et desiemes fissiles /
Nationale instelling voor radioactief afval en gtdtoffei or ONDRAF/NIRAS (Belgian National
Agency for Radioactive Waste and Fissile Materiég)law on 8 August 1980 is the result of a
decision of the Belgian authorities to entrust thenagement of radioactive waste to one single
institution under public control. This was doneondler to ensure that the public interest would pla
a crucial part in all decisions on the subjectisTaw was modified by the law of 11 January 1991,
which also slightly changed the name of the ingstitutowards ‘Belgian National Agency for
Radioactive Waste and EnrichEdsile Materials’.

The tasks and modes of operation of ONDRAF/NIRASenaid down by the Royal Decree of 30
March 1981 and supplemented by the Royal Decrdé @ctober 1991.

In general terms, ONDRAF/NIRAS is responsible foe management of all radioactive waste on
the Belgian territory. The task laid down for it layv is to outline a policy for the coherent antesa
management of radioactive waste covering the foligvaspects:

1. Compiling an inventory of radioactive materials damnriched fissile materials) and of all sites
containing radioactive materials, and assessingldo®mmissioning and remediation costs of
all sites containing radioactive materials (inventof nuclear liabilities);

Compiling an inventory of all radioactive wasteesims;
Collection and transport of the waste;

Processing of the waste;

Interim storage of all conditioned waste;

L T

Long-term management with disposal as the optigoréparation (category A waste) or under
investigation (category B&C waste);

7. Tasks relating to the management of enriched digsiaterials and to the decommissioning of
nuclear facilities.

For all radioactive waste from nuclear activitiesd afacilities (nuclear fuel cycle, and nuclear
applications in medicine, industry and researchliDBRAF/NIRAS has a policy of centralised
waste management, making use of processing fasil#énd interim storage facilities centralised on
the sites of Belgoprocess in Dessel (site 1) antd(site 2). Some waste producers have their own
processing facilities and they transfer conditionagte to Belgoprocess site for interim storage.

More specific tasks assigned to ONDRAF/NIRAS aeeftillowing.

= In the Royal Decree of 16 October 1991 one of tiesions entrusted to ONDRAF/NIRAS was
the qualification of installations for treatmentdanonditioning of radioactive waste. Some
issues of practical implementation of the qualifima of treatment and conditioning
installations, but also storage buildings and iteians for the radiological characterisation of
radioactive waste, are laid down in the Royal De@®18 November 2002.
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= Another mission of ONDRAF/NIRAS laid down in the Y& Decree of 16 October 1991 was
the establishment of acceptance criteria for camtid and unconditioned radioactive waste
based on General Rules to be approved by the saféftywrity. The set of General Rules was
established by ONDRAF/NIRAS, approved by its Boamdd by the competent minister
(Minister of Home Affairs), and came into force ioynisterial letter of and as from 10 February
1999.

= Some aspects concerning the decommissioning otaudahstallations were also entrusted to
ONDRAF/NIRAS by the Royal Decree of 16 October 199hese concerned the collection
and evaluation of decommissioning data in ordegstablish programmes for the waste that will
result from it, the approval of the decommissionipgpgramme and the execution of the
decommissioning programme if the operator askstfor in case of incapacity of the operator.
With the law of 12 December 1997 this mission of MMAF/NIRAS was extended, by
entrusting ONDRAF/NIRAS with the establishment afiaventory of all nuclear installations
and sites containing radioactive materials, andh\lie assessment of their decommissioning
and remediation costs.

= ONDRAF/NIRAS is also responsible for drawing up grdposing a programme for the long-
term management of all the radioactive waste; with law of February 13, 2006 this
programme is submitted to a strategic environnieimgact assessment for plans and
programmes, as defined in the European directi@d./2Q/EC.

= With the law of December 29, 2010, modifying a.te tlaw of August 8, 1981,
ONDRAF/NIRAS is given additional legal tasks w.attivities and measures in the domain of
the societal support for the integration of a degddaculty at local level. The law of December
29, 2010 entitles ONDRAF/NIRAS to create a funatéwer all the costs related to the societal
conditions for the integration of a disposal fagikat the local level. The supply to this fund is
by the waste producers on the basis of the wastenas to be disposed of.

As decided by the Federal Council of Ministers dh January 1998, the policy of long-term
management of low and intermediate level shortdivadioactive waste iglisposal With this
decision ONDRAF/NIRAS was not only asked to devedop study possible disposal concepts, but
also to develop structures to integrate such pragéca local level. Between 1998 and 2006,
ONDRAF/NIRAS worked in a participatory process wihpresentatives of municipalities hosting
nuclear facilities (partnerships, see section 8.3.2

The Council of Ministers decided on 23 June 20@8 the disposal of this waste should be carried
out in asurface disposdiacility to be developed in thaunicipality of Dessah close collaboration
with the local stakeholders (co-design). Throughis ttdecision ONDRAF/NIRAS was
commissioned to:

» Continue the participatory process, first of althwihe municipality of Dessel that will be the
first partner for the negotiations on the assodiatenditions, but also with the neighbouring
municipality of Mol that must be able to defendirntterests. Extend the participatory process to
the neighbouring municipalities that want it andttdo have a justified interest in the integrated
project (e.g. information, surveillance, safetyyviemnment, ...). In the framework of this
process, the preliminary integrated surface didppsaject for Dessel as developed in the
partnership with Dessel in the pre-project pha€89912006) constitutes the basis for future
negotiations and discussions;

* By the end of 2008, specify the costs of the cpwading accompanying conditions and their
financing methods;
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* Pursue the further development of the integratesdadial project, with the aim of obtaining the
licenses needed, as well as a binding agreemesedban the “polluter pays’-principle)
between the involved parties on the financing efabhcompanying conditions;

» Make proposals related to a legal and regulat@yé&work to ensure the legal soundness of the
integrated project, especially concerning the faiag of the accompanying conditions.

The decision of the Council of Ministers of 23 JW@6 on the disposal of low and intermediate
level short-lived radioactive waste commissionesl FIANC to:

» Develop a licensing procedure adapted to the gpewature of a disposal project of radioactive
waste;

* Inform ONDRAF/NIRAS of the elements that it deenecessary for the safety assessments
(regulatory guidance);

 Present to the government the stipulations thatlaems necessary for organizing the
intervention of the regional instances competeneftvironmental impact studies;

* Conduct a formal follow-up of the activities of ORBF/NIRAS in view of a license
application;

» Systematically analyze the points of attention tfe safety of the chosen integrated disposal
project.

For the high-level and long-lived waste, ONDRAF/RIR has been studying geological disposal in
a clay layer as the reference option since mone 8@ayears. However, unlike the situation for the
low and intermediate level short-lived radioactiwaste, there is still no institutional policy in
Belgium for the long-term management of high-leamati/or long-lived waste (including spent fuel
if declared as waste). In order to carry out ietugbry task, ONDRAF/NIRAS must be able to
develop and implement a solution for the long-temanagement of all radioactive waste that it
takes in charge.

To the extent that:

— ONDRAF/NIRAS is legally required to have a gengmadgram of long-term management of
radioactive waste that it takes in charge;

— ONDRAF/NIRAS was commissioned in 2004 by its sumeng authority to prepare and
engage in dialogue at all societal levels and t®ess all possible strategies for the long-term
management of high-level and/or long-lived wastédtp determine the management solution
to be implemented,;

— The law of February 13, 2006 (known as SEA law)unexs that the general programme of
long-term management of ONDRAF/NIRAS be subjec &irategic environmental assessment
(SEA) and to a public consultation; this law tramsgs in the Belgian legal system the European
Directives 2001/42/EC on the assessment of thecteffef certain plans and programs on the
environment and 2003/35/EC providing for publictggpation in the development of certain
plans and programs relating to the environment e &s certain principles of the Aarhus
Convention.

ONDRAF/NIRAS has taken the initiative to bring téiger in one document, called Waste Plan, all
the necessary elements to allow an informed “deweisn principle” to be taken regarding the
Belgian policy for the long-term management of Highel and/or long-lived radioactive waste
(including spent fuel if declared as waste).
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Waste Plan

Before the start of the legal SEA procedure, ONDRARAS proactively involved the public in
developing the Waste Plan and the SEA. Hence, 00 28nd 2010 a series of participative
initiatives ("Dialogues”, “Interdisciplinary confemce” and a “Citizen’s Conference”) provided an
opportunity for organizations, experts and concermiizens to express their concerns and
expectations regarding the long-term managemeigbflevel and/or long-lived radioactive waste.
The results of these societal initiatives, as \aslthe report of the audit committees, composed of
independent academics, who observed the condubesé initiatives, were publicly available and
were considered for the drafting of the SEA andwWreste Plan. It is to be noted that the realisation
of the Citizen’'s Conference was fully entrusted ®NDRAF/NIRAS to the King Baudouin
Foundation, a neutral, independent and pluralfstindation with a proven experience in the use of
participative method in technology assessment. ténfinal report, the Citizen’'s Conference
supported ONDRAF/NIRAS’ proposal to go for geoladidisposal in clays and provided a series
of recommendations which ONDRAF/NIRAS took into @get in the drafting of the Waste Plan.

The SEA considers possible all the options for Itveg-term management of high-level and/or

long-lived waste, including the option that would to prolong the current situation (status quo).
The evaluation of these options was not limitedh&r environmental impacts, but integrated the
four dimensions of a sustainable solution, nambky safety and environmental dimension, the
scientific and technical dimension, the economid dimancial dimension and the ethical and

societal dimension. The evaluations remained honstvategic and generic by nature as they were
not linked with a specific implementation site.

In line with the procedure of the SEA law of Febyua3, 2006, the SEA and a Draft Waste Plan
were submitted for advice and comments to a sefiesstitutional bodies (the SEA Committee, the
Governments of the Regions, the Federal Counc8ustainable Development, and the FANC, as
well as to the public at large). Around 2700 comtaenere received in the framework of this
public consultation and systematically analyseddNDRAF/NIRAS in order to prepare the final
version of the Waste Plan.

It is to be noted that in its opinion on the SEAlam the draft Waste Plan, the SEA Committee
confirmed the position of ONDRAF/NIRAS, that a tshiloundary environmental impact assessment
was not possible at this stage (considering theemgetevel, not specific to location, of the SEA
analysis). Therefore, the legally requested tramsbary consultation of Member States of the
European Union or of another Party to the Espoov€wotion of 25 February 1991 on the
assessment of environmental impact in a transboymdatext, is, at this stage, of no application.

ONDRAF/NIRAS Waste Plan for the long-term manageinoéironditioned high-level and/or long-
lived radioactive waste was adopted by ONDRAF/NIRB&ard of Directors on 23 September
2011. In its Waste Plan, ONDRAF/NIRAS proposes tiigh-level and/or long-lived radioactive
waste be disposed of in a unique repository locatet&pth in a poorly indurated clay formation, on
the Belgian territory and that the development iamglementation of such solution should:

— be carried out without undue delay and at a pacpgstionate to its technical maturity and
its societal support;

— be accompanied by a stepwise, adaptive, partiepaand transparent decision-making
process;

— take into due consideration societal conditionkdahto reversibility, retrievability, control
and knowledge maintenance and transfer.
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ONDRAF/NIRAS Waste Plan must be considered as ategfy to complete the system for the
management of high-level and/or long-lived wasteisTstrategy involves a technical solution for
the long-term management, a framework for futureisiens as well as various conditions
associated with the development and implementatibthe recommended solution. Given the
considered timescale, it is certain that the im@etation of the Waste Plan will be gradual and
take several decades in which many decisions waileho be taken.

The Waste Plan as adopted by ONDRAF/NIRAS BoarBicéctors does not mean the start of its
implementation. By "implementation”, we understdrae a series of concrete actions to achieve
the long-term management solution, e.g. selectfoa lnost formation, selection of potential areas
of implementation, formalization of processes amdcsures of local communities’ consultation and
involvement, choice of one or more sites, localegnation, licence applications, ...
ONDRAF/NIRAS considers that the start of the impéertation of the Waste Plan should be
approved by Federal government through a decisigurinciple setting a clear policy for the long-
term management of high-level and/or long-lived t&#agh Belgium and that the gradual
implementation of this policy should be guided hyosamative system still to be developed.

In order to ensure the continuity of the ONDRAF/NIR disposal programme, the supervising
Ministers have entrusted the agency by letter dbfer 3, 2011 with a series of tasks (see section
1.3.3 a)).

2.4 Radioactive waste practices

2.4.1 Classification: definitions and criteria

For the purpose of its safe management in the shwitlong term, radioactive waste, which
possesses extremely diverse characteristics, ssifital according to certain similarities. The
internationally recommended classification systemsEA and the European Union (EU)—make
no distinction between conditioned and non-condéb radioactive waste. They classify waste
according to its activity and half-life.

In Belgium, ONDRAF/NIRAS has adopted a hierarchical classification system donditioned
radioactive waste, oriented towards the long-teranagement of the waste, and a hierarchical
classification for unconditioned waste, directedhst waste processing routes. This classification
system is compatible with the IAEA and EU interoatal classification systems and can, if
necessary, be adapted to take account of changes@ly occur in the waste management.

The three mairtategories(Table 1) of conditioned radioactive waste araergef by a radiological
criterion (radionuclide activities in Bq and Bg/naf)d by a thermal power criterion.

CategoryA waste is the one of which the radionuclides prespacific activities low enough and
half-lives short enough to be compatible with scefalisposal, in compliance with the generic
limits of 400 to 4000 Bg/g of long-lived alpha iatdly according to the recommendations of the
IAEA and the European Union, and in compliance with #pecific limits for the critical
radionuclides as determined by the safety assessrfaara specific facility on a specific site. This
waste category corresponds to low-level wasteenMMiEA waste classification.

CategoryB waste is waste that does not meet the radiologi@arion for belonging to category A,
but does not generate enough heat to belong tgast€. It corresponds to the medium-level
waste of the IAEA waste classification.

CategoryC waste or high-level waste (IAEA classificationntains very high quantities of alpha
and beta emitters that generates a significant.Heatust, therefore, cool down during a period of
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interim storage (currently foreseen period of 6argg and its residual thermal power at the time of
the disposal requires either limiting the numberpatkages per meter of disposal gallery, or
increasing the distance between the galleries)areasing the time during which such wastes are to
cool down in aboveground purpose-built facilities.

The waste categories are further subdivided inevelsisses and waste streams.

Table 1: Characteristics of the three categories (A, B andoCradioactive waste used by
ONDRAF/NIRAS.

Low-level activity Medium-level High-level activity
activity
Short-lived waste A A
Long-lived waste B B

2.4.2 Practices

1. From the year 1997 onwards, the legislator reqUIR®RAF/NIRAS to compile a register of
the localisation and the state of all nuclear iltetians and all sites containing radioactive
materials, to assess their decommissioning anddatnen costs, to evaluate the existence and
adequacy of the funds in order to finance the djmera (current or future), and, finally, to
repeat this exercise every five years. The offigghl name of this task is "inventory of nuclear
liabilities". The second inventory was establistegdl 2007 and was, after a review by an
international team, presented to the supervisingidtir for Energy on March 26, 2008.

Besides this inventory of nuclear liabilities, ONBRNIRAS compiles also at regular time
intervals (typically also about every five years)iaventory of all radioactive waste, covering
both the already produced waste and estimatespsfcted future waste. This waste inventory
contains not only the waste volumes, but also thgsigal, chemical and radiological
characteristics.

2. ONDRAF/NIRAS is also responsible for the shipmenfsconditioned and unconditioned
radioactive waste, mainly towards the centraliseshd@ioning and intermediate storage
facilities on the Belgoprocess site (Dessel). €sgpments need to be licensed by the Federal
Agency for Nuclear Control (FANC), as stipulatedtire GRR-2001 (General Regulations for
the protection of the workers, the population ahd environment against the hazards of
ionizing radiations, laid down in 2001 by Royal Pee of 20 July 2001). These shipments are
subcontracted by ONDRAF/NIRAS to specialised transpompanies.

3. The processing of radioactive waste is partly dope¢he nuclear operators themselves on the
sites of the nuclear reactors at Doel and Tihaagd,partly by Belgoprocess at the centralised
processing facilities the site in Dessel. All waptecessing and storage facilities have to be
qualified by ONDRAF/NIRAS according to its legalsks and the provisions of the Royal
Decree of 18 November 2002.

4. The interim storage of the waste constitutes agrimédiate level between short-term and long-
term radioactive waste management. As alreadyaaed above, spent fuel from commercial
reactors is stored by ELECTRABEL in thereto espbciesigned surface storage buildings in
Doel and Tihange. Storage of radioactive wasteoisedin surface storage buildings at the
Belgoprocess site. Currently there are seven stobagldings in operation, two buildings for
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low-level radioactive waste, one for intermediatedl waste, three for high-level waste and one
for alpha- contaminated waste and radium-bearirgieM@ee also section H).

. For the long-term management, a distinction is mbdiveen the category A (short-lived
waste) programme and the categories B (long-livedlst) and C (high-level waste)
programmes.

Disposal of cateqory A waste

Following the Federal Council of Ministers on 282006, ONDRAF/NIRAS' category A
programme has entered the project phase consisfirthe detailed design and the safety
assessment studies. The integrated disposal prefeails not only a surface disposal facility
but also a waste post-conditioning facility (emelaent of waste drums or bulk waste from
dismantling activities in concrete boxes to forispdsal “monoliths”) and the realisation of the
accompanying conditions set out by local stakehsld&he aim of the project phase is to
prepare and submit a license application for aaseridisposal facility and a production facility
for monoliths in Dessel, as well as at reachingirdihg agreement between all parties
concerned w.r.t. the financing of cost related he tsocietal support and conditions for
integrating the disposal project on the local leWglth the law of 29 December 2010 all legal
elements for financing of this cost are available.

ONDRAF/NIRAS plans to submit the license applicatio the FANC in 2012, following an
international peer review of the long-term safedge (focussing on long-term safety strategy,
long-term safety assessment methodology, as wethasproposed system design and the
quality of the scientific and technical basis fbe tsafety assessments) that will take place
between October 2011 and June 2012 under thecasspi the NEA/OECD

Disposal of category B&C waste

In Belgium, although studies related to the gealalgdisposal in clay have been initiated more
than 30 years ago (see appendix 6), but, this tengn management option has not been
confirmed on the institutional level as the natiopalicy for the long-term management of
category B&C waste. An extensive ans systematic RORogram on geological disposal in
clay (Boom Clay as reference host rock, and Ypre€ily as an alternative) has been carried
out. The latest formal overview of the conducted&®Dwas the SAFIR-2 report — Safety
Assessment and Feasibility Interim Report 2 —, tGdMDRAF/NIRAS presented to the
Government and all other stakeholders in 2001. ©herview covered the work carried out
during the period 1990-2000. On request of the isigiag Minister thesAFirR-2 report was
submitted to an international Peer Review by NEABDE The final report of the NEA/OECD
Peer Review was published in April 2003. TrIrR-2 report,the findings of the international
Peer Review and the work conducted till now conftiat none of the information obtained
from the RD&D has so far indicated any obstaclé thight prohibit the disposal of the vitrified
waste from the reprocessing of spent nuclear fu¢he disposal of spent fuel into the Boom
Clay. This increases confidence in the studiedtewiuand confirms that disposal in a poorly-
indurated clay remains a viable option for the s/péwaste considered in tisaFIrR-2 report.
The international Peer Review and the decisionsrtai its basis pointed to the need for:

= Pursuing the RD&D efforts to reduce uncertaintied encrease safety margins;

= Specific regulatory guidance related to geologitigposal;
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= A societal legitimisation of the fundaments of tiRD&D programme and of
ONDRAF/NIRAS reference long term management opfio. the definition at the
governmental level of a policy for the long termmagement of such waste).

The FANC and ONDRAF/NIRAS regularly interact, sin2@03, to discuss the safety related
aspects of the category B&C disposal programmethedhemes and elements of regulatory
guidance to be developed.

6. The tasks of ONDRAF/NIRAS relating to the manageimanenriched fissile materials are
currently limited to studies relating to the podgibs of direct disposal of spent fuel and to the
estimation of management costs. The sites andgedexilities containing the spent fuel are
part of ONDRAF/NIRAS' inventory of radioactive magds and sites.

7. For the different research and development, skar thanagement and long term management
activities, different financing mechanisms haverbdeveloped, each based on the same basic
principle of ‘polluter pays’. ONDRAF/NIRAS is a nerofit company; its financing has to
cover the actual costs made or foreseen.

a. The research and development programmes on dis@wsalfinanced by specific
agreements between the main waste producers andRBRMIIRAS. For the disposal
programme of high-level and long-lived waste therent contractual agreement covers
the period 2009 - 2014. The RD&D programme has fitedefrom its inception from
EC contributions, especially regarding the constoncof the HADES URL and the
performance of in situ experiments. Currently, OMDMANIRAS is actively
participating in the EC framework programme 7 amdhie EC technology Platform on
Implementing Geological disposal.

b. Short-term management of radioactive waste is Giadrby two kinds of five-year-long
contracts for waste processing on the one handfcandtermediate storage on the other
hand. Since 1996, a system of capacity reservasicapplied, in which each waste
producer makes a reservation of the capacity ofatiéty, and subsequently pays a part
of the fixed costs of the installation. Besidese thariable operation costs of the
installation are paid according to the actual amainvaste that is transferred to the
installation.

c. Long-term management (disposal) will only be esshleld in the future, but in order to
respect the principle of intergenerational equdyrrent generations should not only
guarantee technical means to future generations feaife management of radioactive
waste, but also financial means. On request of RAENIRAS, the waste producers
have started to pay for future storage and dispasafices from 1985 onwards. Since
1999 a long-term fund of ONDRAF/NIRAS is operatibaad gradually takes over the
funds set aside by the waste producers since 1B®&5.fundamental ideas from the
financing scheme of short-term waste managementesaaed in this fund-system, i.e.
capacity reservation and the payment of variablgscavith the transfer of waste to
ONDRAF/NIRAS.

d. In 1992 an insolvency fund has been set up, inrotdebe able to mitigate the
consequences of bankruptcy or insolvency of a warstducer. This fund is fed through
a levy of 5% on the sums that waste producers defysthe management of their
waste (with the exclusion of the RD&D work, whichfinanced by the waste producers
by separate agreements)

e. Following the publication of the European DirectR@03/122/Euratom of 22 December
2003 on the control of high-activity sealed radioaec sources and orphan sources and
its transposition in the Belgian regulatory framekyothe question of financing the
treatment of recovered sealed orphan sources ds b&same more prominent.
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A new agreement between the FANC and ONDRAF/NIR®&sposed into regulations
by two Royal Decrees of 13 June 2006, arose fl@toncern that the protection of the
population and the environment is not favouredrbgasing the associated costs on the
finders of these sources, who already contributetthieir detection and recovery. Before
this new agreement, when a radioactive orphan esowvas discovered and no
responsible person or operator could be identifted, costs for the management as
radioactive waste had to be covered by the findasélf.

When a radioactive source, sealed or not, is de@oly the FANC will try to identify
the real polluter in order to be able to chargaito all related costs. ONDRAF/NIRAS
will charge him with the associated costs for wastanagement by applying the
“polluter pays” principle. In case a polluter cahbe identified the associated costs will
be covered by a fund managed by the ONDRAF/NIRASt tvas previously fed by a
special contribution levied on the tariff for th@rmal radioactive waste treatment
operations and that originally aimed at covering ttisk of insolvency. The operators of
the facilities must also follow the guidelines b&tFANC to protect their facilities from
the entrance of radioactive orphan sources andeteept the presence of such sources in
the supply of goods and bulk materials. Orphanasuthat are detected in shipments
coming from outside Belgium will not be compensated

In collaboration with the stakeholders and the emmental administrations of the three
Belgian Regions (the Flemish, Walloon and Brus&apital Regions) the FANC
established a list of facilities for which the mimning of radioactivity could be made
compulsory. In order to do so, a careful studyhaf lows of scrap and waste has been
made so as to identify the nodal points in the sarecycling network where a
monitoring system would be the most appropriateécghdrhe goal is to keep a balance
between the need to monitor as much scrap flowoasilple without imposing heavy
burdens on small facilities.

Discussions have been undertaken with orphan sensgctors in order to conclude an
agreement defining the responsibilities of eachhef parties involved. On 19 October
2007, the FANC, ONDRAF/NIRAS and most of the prefesal federations from the
metal works, the waste treatment and the recyctiegtors signed this agreement
regarding the tracking and management of radioactaterials and objects outside of
the nuclear sector. Undertakings wanting to priséin the financial arrangement for
orphan sources have to register their facilitiegshat FANC. The operators of these
facilities are obliged to take measures in ordgrrgvent the presence of orphan sources
on their sites, in their installations or in theply of goods and bulk materials. In the
event of the detection of such a source the opelats to follow the guidelines of the
FANC and accept its investigation to verify if gsidelines are complied with and to
determine possible responsibilities. It is expedtet with this instrument more orphan
sources will be recovered and declared at ONDRARAE.

The mandatory installation of radiation portal ntors is, at present, only implemented
to a set of facilities on a regional basis, buttha near future, will be extended at the
federal level with the adoption of a new royal @ecproposed by the FANC.

According to the draft royal decree regarding ttreesning for radioactive substances in
certain material and waste flows and the manageménbrphan-source sensitive

facilities, an orphan-source sensitive facilitylefined as that installation or that site that
handles one or more orphan-source sensitive flowdsvéhere activities are performed

causing harm to the environment and the publicthesmtd which, for that reason, are
subject to notification and licensing pursuantte tegional environmental legislation.

The European List of Waste was taken as a basthéadefinition of these flows.
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The regulatory proposal was approved by the Cowidillinister on 18 February 2011
and is currently being reviewed by the State Cdunci

The relevant aspects of the decommissioning furelsl@alt with under Article 22.
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3 Section C: Scope of Application.

Belgium concluded several reprocessing contracgtst$ospent fuel (see Section B: policies). The
waste arising from this reprocessing (vitrified trigvel and intermediate-level waste, and

compacted structural waste) that is repatriateBieigium falls within the scope of the Convention.

Currently, both options (direct disposal of the rdpieiel or reprocessing) remain open and under
study (see also section B: policies).

The protection of the population, the workers damel énvironment against the hazards of radiation
emitted by naturally occurring radioactive materitNORM) is also regulated by the GRR-2001.
Work activities involving NORM must be notified tbe FANC and licensed in case FANC judges
that the radiation hazards are not negligible. Qrdygte generated by such licensed work activities
or generated by site remediation activities is mmred as radioactive waste. In this case, these
materials are regulated by the waste managemesd, rag described in this report.

The armed forces have no nuclear fuel, either foesgpent. The radioactive waste produced by the

armed forces is managed according to laws andagga$ similar to those applicable for civilian
radioactive waste.
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4 Section D: Inventories and lists

4.1 Spent and reprocessed fuel coming from nuclear powkant: management facilities and
inventories.

4.1.1 Reprocessed fuel

In total, Belgium has reprocessed 6¥g bf spent fuel. The reprocessing contracts stipullast
conditioned waste is repatriated to Belgium.

By mid 2011,, 387 “CSD-V"canisters containing abg0 litre of glass — amounting to an average
mass of 493 kg per canister and a total volume Q8 of vitrified high-level waste (fission
products are immobilised in a borosilicate glasdrixla- had been returned to Belgium (12
shipments of 28 canisters each were organisedslupement of 27 canisters and one shipment of 24
canisters). 144 “CSD-C” canisters of compacted svdstchnological and structural waste) had
been returned.

# canisters already  Total Total Average Average
returned to activity ply activity o activity ply activity a
Belgium
CSD-V 387 5.90E+18 8.03E+16 1.52E+16 2.07E+14
CSD-C 144 1.44E+16 6.26E+13 1.00E+14 4.35E+11

These canisters are temporarily stored in diffegemies, specially designed to that purpose, inside
building 136 (see also section H) on the Belgomscgte in Dessel until a solution for the final
disposal is operational.

The number of CSD-C that must still be repatriaseglstimated at 288 units. To conclude the actual
contract, an estimated number of 62 containers widrmediate-level vitrified waste (CSD-B) will
be returned to Belgium.

4.1.2 Non-reprocessed spent fuel

The spent fuel which is not reprocessed is culyesttbred on the sites of the two nuclear power
plants in Belgium operated by ELECTRABEL SA, namidg Tihange nuclear power plant (pool
storage) and the Doel nuclear power plant (dryasfey.

As far as spent fuel storage is concerned, thestimage building at Doel contained (on 30 April
2011) 74 containers, in which 2194 fuel assemlaresstored, i.e. about 45% of the current storage
building capacity.

The wet storage building at Tihange contained @m\Bril 2011) 1979 fuel assemblies, i.e. about
55% of the total storage capacity.

4.2 Spent and reprocessed fuel coming from researchctees: management facilities and
inventories.
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Beside the seven power reactors, Belgium also pesseesearch reactors:
Reactors BR1, BR2, BR3 and VENUS, all located aSEK+CEN site in Mol.

a) Since reactors BR1 (natural uranium) and VENUSIi¢hed UQ and MOX) are
still working with their initial fuel load, this port does not consider these reactors.
In the GUINEVERE-project at VENUS, uranium metaklfuodlets are used as
mentioned before (see paragraph 2.1).

b) The BR2 reactor fuel (uranium enriched to more tB&#o) is considered by this
report. A part of its spent fuel is stored in tlepnext to the reactor; another part of
the spent fuel is transferred to the plant in Layt#ato be reprocessed. Dounreay is
no longer an option.

c) As the BR3 reactor (PWR type) is currently beingatemissioned, its fuel (175
assemblies stored in ‘CASTOR’ containers, havingy \ekfferent enrichments up to
119%), is stored in building 156 at Belgoprocess.

The THETIS reactor on the site of the UniversityGifent was permanently shut down on 31
December 2003. The reactor was unloaded in 20t0tlam spent fuel was transported to

Belgoprocess where it was conditioned as radioaeti@ste. The conditioned waste is stored in
a facility on the site of Belgoprocess awaitingpadisal.

4.3 Radioactive waste: management facilities and invanms.

Processing and storage facilities in Belgium areaqh over several sites:

Belgoprocess Sites 1 and 2 in Dessel and Mol réispéc

Tihange and Doel nuclear power plants sites
- Umicore site in Olen

- the Institute for Radioelements (IRE in Fleurusjvarsities, hospitals, research centres,
laboratories.

4.3.1 The Belgoprocess sites 1 and 2

ONDRAF/NIRAS has subcontracted the industrial atpenf the management to its 100%
subsidiary company, Belgoprocess. In that resp@etgoprocess operates in Mol (site 2) and
Dessel (site 1) radioactive waste processing ardge installations.

These installations make it possible to processt mbthe radioactive waste produced and to be
produced in Belgium (solid or liquid, low, intermate or high level waste).

These processing facilities are:

1. EUROBITUM, started up in 1978, on site 1 of BelgoprocessHerprocessing and the
conditioning into bitumen of low and intermediatevél sludge and evaporator
concentrates coming from the processing of liquabte. No further bituminization in
this facility is foreseen and alternative wastecpssing options are being evaluated for
these types of liquid waste and sludges.
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2. BRE, started up in 1980 on site 2 of Belgoprocessdogss high and intermediate level
liquid waste.

3. MUMMIE (site 2) was constructed in the late 60’s for iituization of sludges (low
level waste).No further bituminization in this facility is foreen. An alternative
processing of the sludges, consists of incineratiegn in the existing CILVA facility.
This application will come into operation end ofl20

4. CILVA (site 1) is the infrastructure for the processaigsolid and liquid low-level
waste. This installation was started up in 1994iarmbmposed of five units:

* The reception and pre-storage unit for unprocesseidactive waste (weighting,
control of radiation levels and external contamorat

The pre-treatment unit (waste sorting, cutting, predcompaction).

The supercompaction unit with a 2000 ton pressotapact the 200 litre carbon
steel drums containing the unconditioned radioactiaste into 15 to 40 cm3
thick compaction disks (compaction capacity: 8 da@ms/year).

The incineration unit has a capacity of 7.5 tondswlaste per week. Organic and
agueous liquids containing a lot of organic compsuar complexing agents are
incinerated together with the solid waste.

The conditioning unit to immobilise with cement thgpercompacted disks inside
the 400 litre drums (capacity: 2 000 drums/year).

5. Pyrolysis installation (site 2)for the thermal decomposition of alpha contaminated
organic effluents coming from the former Eurochenejgrocessing plant. The remaining
solid waste is then cemented. This installation wtmted up in 1999 and after
processing of the organic effluents between 20@D2002. For the moment, no further
use of this installation is foreseen.

6. PAMELA (site 1) was put into service in 1985 and was us#d 1991 for vitrifying
the 860 m?3 liquid high-level waste coming from tBarochemic reprocessing plant.
Afterwards, the PAMELA cementation unit conditionetb cement solid intermediate-
level waste arising from its own operation andlgeste arising from the dismantling of
its vitrification unit as well as solid intermedgaand high-level waste coming from the
refurbishment of the BR2 reactor and the dismagtbhthe BR3 reactor. The facility
has been modified for the conditioning of alphataamnated waste and medium-high
level solid waste streams. After licensing andingstthe facility became operational
early 2007 and is still in operation.

7. ALPHA-KAMER (site 2) for the treatment of low Ra-contaminatedst®. This
installation will be again be used after 2012

8. HRA-Solarium (Building 280x, site 2) for the processing of alpfuad beta-gamma
waste and radium-bearing waste. This solid andididustorical waste results from
former SCKeCEN research programmes, from Electralbein the IRE and from the
dismantling of the Union Miniére plant (how UMICORE Olen. The installation is
still in operation
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9.

Building 110X (site 1) for the sorting and separation, in operaince 2005, of alpha-
contaminated solid low-level waste coming mainlgnir the nuclear fuel fabrication
(mainly Belgonucleaire, in Dessel), in view of d@snditioning in the PAMELA facility
from 2006 on. The installation will be put out gberation in 2008 after having dealt
with the foreseen sorting operations.

The conditioned waste (listed in table 2 hereafterdtored in different appropriate buildings on
sites 1 and 2 (see also section H and appendix 3).

1.

Building 150, started up in 1986, for the storage of low-levakte (mainly category A).
It is now filled with packages of different volumé&00, 500, 1000, 1200, 1500, 1600,
and 2200 litre). It has 25 cm thick reinforced amte walls. This building has a storage
capacity of 2 000 m3 and is divided in three aréas:North hall, the South hall and the
central hall. The stored waste arises from the oel Tihange nuclear power plants
(filters, concentrates, resins ...) and from the ®rn$SCKeCEN Waste department
(waste arising from the Belgoprocess site 2).

Building 151, put into service in 1988, to store the wastehef fame types and origins
as in building 150, but with a larger capacity QBO m3).

Building 127, has a capacity of 5 000 m? for the storage afnbihised and cemented
intermediate-level waste (mainly category B, 2260 460 litre packages) coming mainly
(76 %) from the operational Eurochemic reprocessihgt plant. It has 80 cm thick

reinforced concrete walls.

Building 129 for the storage of high-level waste (category €)dntains 195 m3 of
conditioned high-level waste (60 and 150 litre ayes) arising from the vitrification, in
the PAMELA installation, of the 860 m3 Eurochemiquid waste, the waste coming
from the partial dismantling of this vitrificatioinstallation and the cemented high and
intermediate-level waste coming from the reactdR Bnd BR3.

Building 136, modularly designed, for the storage of high andrimediate-level waste
coming from the reprocessing by COGEMA of spemadrated fuel. It can currently
contain 590 canisters of vitrified waste (zone @nd initially about 820 canisters with
compacted hulls and end pieces mixed with techmcébgvaste and up to 2 000
containers (210 ) of bituminised waste (sludgen@ D). The capacity of zone D in the
building has been adapted to take into accounindévely defined types of waste that
have to be stored in this zone.

Buildings 155 et 156 for the storage of conditioned alpha- and radigontaminated
waste (building 155) and the irradiated fuel frdra BR3 reactor (building 156).

Building 270, is not a storage facility, but a buffer contagpackages which have to
be transferred to building 155 immediately or aftewving been reconditioned. The
packages in this building are mainly filled wittdnam-bearing waste conditioned in the
MUMMIE installation or arising from the Umicore plain Olen. A large number of

different waste packages (under characterisatiomjirng from the passive of the former
SCKeCEN Waste department is also temporarily staretis building.
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Table 2: volume and activity per storage buildisgphDecember 31, 2010

-
Buildings Waste_ Number packages (_Zapacity # [/ Activity (IIBqu)ta-
categories (#) / volume (m3) filling rate (%) Alpha gamma
127 A+ mainly B | 15583 / 3748 18402 / 85 % B | 4,5106°
129 C 2335 / 215 2572 / 91 % 1,710 3,7 167
136Zone C | C 390 / 59 (vitrified) | 590 / 66 % 8,010 |5,916°
136-ZoneD | B 48/ 9 (compacted) 277912 % 5% 102,0 16°
150 A+B 3317 / 1914 3424 | 97 % 1,910 2,2 16*
151 A+B 33411 13282 37267 / 90 % 59%0| 1,1 106°
155 B+R 1584 / 634 9000/ 18 % 8,010 7,7 16°
156 C 7 castors 8 / 88% 2,0 16° | 1,010"
270 A+B+R 735 / 289 4899 / 15 % ant’ | 8,810°

4.3.2 The sites of the Doel and Tihange nuclear power phés

The Tihange and Doel nuclear power plants haver ten processing facilities qualified by

ONDRAF/NIRAS. The waste processed on the productib@ is composed of the waste (ion-
exchange resin, filters and other diverse wastéh &i dose rate higher than 2 mSv/h and the
evaporator concentrates. Non-conditioned waste wittose rate lower than this limit is sent to

Belgoprocess where it is conditioned in CILVA.

The waste storage on the nuclear power plant stemly temporary untii ONDRAF/NIRAS
removes the waste and transfers it to Belgoproastsse the waste conditioned (in the NPP or in
the CILVA installation) is stored in buildings 1%t 127. More details can be found in appendix 2

and 3.
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4.3.3 The Umicore site in Olen

Context and overview

A production unit for radium was started in Olen1822 by Union Miniére (now UMICORE).
Radium was extracted from rich uranium ores froma tbrmer Belgian colony Congo, where
“Union Miniere du Haut Katanga” operated a mineShinkolobwe, Katanga. Because of the
development of nuclear reactors, starting in thB01® other radioactive substances, with shorter
half-lives, could be produced and used for medmaposes, which gradually reduced the use of
radium. In Olen, a stock of pure radium remainebifd in the “use packaging”. The production
process for radium and the various purificatiorgetagave rise to a dispersed pollution inside and
outside the premises of the UMICORE plant. Inniiddle of the 1950’s, a central storage facility
was built for all final products (Ra-needles), mtediate products and wastes. In the 1970’s, the
Ra production activity was stopped and all the pobidn installations were dismantled. However,
the storage facility and the local contaminatiothvm and outside the plant grounds remained.

Today, the “Olen radioactivity file” consists osBbfiles as schematically presented below.

The UMTRAP facility is the authorized class Il stige facility built on the plant grounds for
radioactive waste from the Ra-production activiltyis the result of a remediation activity of the
former storage facility built in the 1950’s, a.oithvan emplacement of a multi-layer cover on
the former storage facility, realised by UMICOREtie eighties and licensed by the safety and
radiation protection authorities. This licensedrage facility has a covered storage area for
radium sources (Ra-needles emplaced in a tightaower), contaminated materials and soils. It
is composed of concrete bunkers with a copper genfent for radium-bearing waste and
sources and of silos for low-radium waste. The aombated soils fill the gaps between the silos
and the bunkers. All this is covered with a muj@aconsisting of clay, sand and gravel. It has a
total **Ra inventory of 310" Bq and a total waste volume of about 55 000 mgh e
following specific waste streams:

* 200 g of Ra-226 in the form of Ra-needles;

* 2000 ton otailings, with a total of about 700 g of Ra-226 and with22% activities up to
about 30 000 Bq/g;

* 4 000 ton of Ra-bearing residues, with a total lndud 110 g of Ra-226 and with Ra-
activities up to about 7 500 Bq/g;

* 60 000 ton of Ra-contaminated soil and scrap nateith a mean Ra-activity of about 15
Ba/g.

The principle applied for the multilayer coverirgggenerally used in the USA (Uranium Milling
and Tailing Remediation action) and was acceptedthay involved national ministries as
affording better protection for humans and the mmment. The existing licenses from the
production period were converted by the governniiot a license with special conditions for
this storage facility of radioactive waste. Thepecial conditions were formulated in the Royal
Decree of June 20, 1995 and in one of these conditUMICORE is required to perform a
study of the long term management option for theragfe facility. UMICORE still has to

finalise this study, for which no timing has beemposed. It is agreed by all parties involved
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(UMICORE, FANC, NIRAS, regional authorities) thatet long-term management of the
UMTRAP facility has to be integrated in a globahplfor the site.

In order to advance with respect to the decisiorthenlong-term management of the storage
facility, ONDRAF/NIRAS has issued a document in @hithe possible options for the long-
term management of the UMTRAP facility are desatibad assessed. This document has been
presented to UMICORE and FANC for further discusda a global plan for the Olen site.

* The second file (BRAEM) relates to the radioactiaste and radioactive contamination outside
the plant grounds:
o radioactive (and chemical) contamination of the Baop brook
o the D1 landfill north of the canal.

Studies commissioned by the federal government @ertbrmed in the early nineties have
shown that the present-day risks are limited, nyaieicause the D1 landfill is fenced and there
is no direct access for the public. However, @diation protection authorities asked Umicore
to proceed to a cleanup “not because there is angeat at present for public health, but rather
in order to substantially improve the isolation tfe contaminated materials from the
environment, which will keep the dose impact fag thcal population very limited in the future

as well.” In May 2000, Umicore was entrusted wiitle task to propose a site remediation
project. The current situation is described below.

* The third file (SIM) deals with the residual poltut within the plant grounds besides the
UMTRAP facility. Due to the many years of activitieghere are remaining contaminations
present within the plant enclosure as well. Dutimg decommissioning and cleanup of the old
radium factory, not all pollution on the plant gnai$ could be removed. However, there are no
radiation risks for the personnel or the environtnen

This file has three major components, namely
- The old dump site in the NE corner of the planthvei limited quantity of
radioactive material;
- The local contamination of the subsaoill;
- A former measurement lab.

Situation mid 2011

UMICORE has executed the remediation of the Bankioahe period 2007-2008. All the removed
radioactively contaminated materials (about 30 @@) are stored in a surface storage facility
(licensed by FANC for a period of 10 years) onplent grounds, awaiting a final destination. This
temporary solution has to be integrated in a glaital remediation plan including the remediation
of the D1 landfill and the remaining contaminati@msand off site.

In the period 2009 — 2011 UMICORE has studied prediminary way the possible options for a
global site remediation plan integrating the reragdn of the D1 landfill and the remaining
contamination on site, as well as the waste irstlréace storage facilities UMTRAP and Bankloop
storage. Additional measurements of the radioldgantamination on the D1 landfill were
performed and analysed, providing sufficiently jgecand complete information to prepare a site
remediation project.

UMICORE has organised a workshop with the autresit(FANC, authorities of the Flemish

region, ONDRAF/NIRAS) to make a global assessmérih@ situation and to discuss remaining
issues and a way forward.
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For the UMTRAP storage facility the options that DRIAF/NIRAS has described and assessed in
its position document (November 2009) are (1) cwdd storage with active management of the
facility (monitoring, surveillance, maintenance whequired) for an indefinite period of time, or
(2) removal of all radioactive materials with radigical characteristics that require a disposal
solution at depth, with surface disposal of theagimg material. As required by the Royal Decree
of June 20, 1995, it is the responsibility of UMIRE to make a detailed assessment, in interaction
with the authorities, in order to select the optimtion for the long-term management.

In a convention signed by UMICORE and the regioamalhorities a start of the remediation
activities for the D1 landfill before 2014 was agpleupon; in the meanwhile protective measures to
avoid further contamination of the groundwater undath and around the landfill were imposed by
the regional authorities.

ONDRAF/NIRAS will prepare a specific waste managetr@an for Ra-bearing waste in Belgium
in the next years. This waste plan will cover aldlinactive Ra-waste in the storage facilities in
Olen, as well as Ra-bearing waste from the siteedgation projects for the D1 landfill and all the
other contaminations in Olen. It will also integraither Ra-bearing waste on the Belgoprocess site
in Dessel. The principal aim of this Ra-waste pkanto define a global policy for the long-term
management of all this waste.

4.3.4 Others

Some universities (Katholieke Universiteit Leuvésniversité catholique de Louvain-la-Neuve,

Vrije Universiteit Brussel and Université de Liegdjospitals and other important companies
(pharmaceutical research) have their own builditgggemporarily store non-conditioned waste.

When practicable, waste is stored until its radivéyg decays below the clearance level and is then
released as ‘conventional waste’. If not practieabwaste is transferred to Belgoprocess. The
Catholic Universities of Leuven and Louvain-la-Newentralise in their buildings the radioactive

waste coming from neighbouring companies and halspit

The Institut des Radioéléments (IRE in Fleurushwlved in the collection, pre-conditioning and
temporary storage of sealed sources. These praticoredl sources will be transferred to
Belgoprocess as soon as it has defined a condigdechnique specific to sealed sources.

In its second inventory of nuclear liabilities pghled in 2009, according the law of 12 December
1997, ONDRAF/NIRAS identified some 156 000 sealedrses on 1 January 2006 on the Belgian
territory, comprising:

- 11 837 sealed sources for general industrial andicalepurposes (hamely 1 353 high active
sealed sources and 10 484 low active sealed sQurces

- about 143 200 ionizing smoke detectors;

- some 1 000 ionizing lightning rods.

The third inventory report of nuclear liabilitiesIMpe available beginning of 2013.

Specific actions were organised by ONDRAF/NIRAS #mel FANC in order to collect radioactive
sources at secondary schools and pharmacist. Actiolh oganized by ONDRAF/NIRAS and the
FANC for typical hospital waste is scheduled in 20Eurthermore, the management of ionizing
household smoke detectors is now organized viallaction at waste facilities and a centralised
dismounting of the radioactive sources, followedabfurther management as radioactive waste by
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ONDRAF/NIRAS. The industrial ionizing smoke detasto are directly collected by
ONDRAF/NIRAS as radioactive waste and also theaactive sources are dismounted. Typical
types of disused radioactive sources are still paallected throughout Belgium, i.e. Am241-
sources and Ra226-needles.

4.4 Nuclear facilities being decommissioned.

Five main facilities are concerned:

- the reactor BR3 of SCKeCEN and its building shdo#dcompletely dismantled in 2020;
decommissioning and dismantling serve as a piloept;

- The demolition of the Eurochemic Reprocessing pkbeing be carried out in three
phases. Since 2004 the plant has been divided éastern, a western and a central part. The
demolition of the fully decontaminated eastern g#atted in June 2008 and was completed
in September 2008. During the demolition of theaeaspart decommissioning activities in
the remaining and separated building were contintied demolition of the central part was
performed in 2010. Afterwards the demolition of thestern and smallest part, follows.
Demolition of this part should start in 2013;

- the dismantling of the former SCKeCEN Waste departh{site 2 of Belgoprocess) started
in 1998 and should end in 2050;

- BELGONUCLEAIRE (BN) has been operating a MOX-fuelamufacturing facility in
Dessel from the mid-80’s at industrial scale. Iis theriod, over 35 tons of plutonium were
processed into almost 100 reloads of MOX fuel fanmercial West-European Light Water
Reactors.

At the end of 2005, it was decided to halt the poiidn because of the shortage of MOX
fuel market remaining accessible to BN after thecessive capacity increases of MOX-
plants in France and the UK. BN definitively endedproduction activities in the MOX-
factory in mid-2006.

According to the Royal Decree of 20 July 2001 apodamissioning license must be granted
before starting the actual decommissioning acésitiof nuclear facilities. A
decommissioning license application was submitiedhe FANC in April 2006. Such
license application also deals with the dispod®, recycling or the reuse of the materials
which can be removed, after possible decontaminatimom these installations. The
decommissioning safety case contained a risk etraiuaf the potential decommissioning
risks: criticality, fire and loss of containmem, addition to the common risks of industrial
activities (load drops, injuries, etc).

Following review of this license application by tRANC and the Scientific Council, and
following consultation of the local authorities,dacommissioning license was granted by
Royal Decree on 26 February 2008. This decommssgiplicense sets the conditions to
ensure the safe decommissioning of the MOX-plaith specific attention to:

- the use of subcontractors with necessary trainmbexperience;

- the use of best available glove box cutting anchdistling techniques;

- the clearance of decommissioning waste and finaase of the site.

As a significant part of the decommissioning projet this Dessel plant, about 170
medium-sized glove-boxes are to be dismantledfet&iht options for the decommissioning
of the alpha-contaminated glove boxes were invaettdy by BN The selected strategy
consists in using cold cutting techniques and miaoperation in shielded disposable glove-
tents, and packaging alpha bearing waste in 280-ditums for off-site conditioning and

intermediate storage.
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The aim of the decommissioning project is to distieaall the installations within the

buildings of the MOX-plant. Immediately after engdlithe production activities, a number of
technical risk-reducing measures were taken (rema¥aremaining fissile materials,

disconnection of electricity cables in glove boxek, In the transition period between
operation and the start of decommissioning thetwgad@d security of the facility was

ensured by remaining staff members.

After a first consultation round concluding thatefd price contracting was not possible, BN
decided to take over the leadership and the marnagenh the decommissioning project and
to bear all associated risks; BN decided to perftrendecommissioning works with three
specialized main contractors, namely the ConsortiB@lgoprocess-SCK-CEN (B),

Tecnubel NV (B) and Studsvik GmbH (D). The threeirmdecommissioning services
contracts were awarded in March 2009. These cdstracver a period of 5 years,
corresponding respectively to one year (2009) fee tducation and qualification of
contractors' staff and operators, three years Her decommissioning of the glove boxes
(2010, 2011, 2012), and one year for the decomanisyy of the main infrastructures and
the release of the buildings and of the site.

The decommissioning project started in March 2B®BN employees ensure the lead and
management of the project and perform key saféaga@ and technical functions. The total
contractors' workforce amounts to 85 people, inedlin various staff as well as execution
functions.

The objective of the project is to reach the undmhl release of the buildings and of the
site in 2014.

The University of Ghent has submitted to ONDRAF/RERthe final decommissioning plan
of the THETIS reactor. This final decommissioninglan was approved by
ONDRAF/NIRAS in 2009. Consequently, the dismantllicensing file was submitted to
the FANC in 2010. It is foreseen to obtain thexdistling license by the end of 2011. The
decommissioning will start immediately after gagtithe license and will take 3 years.

Decommissioning License for old production buildirgf FBFC International

FBFC International, affiliate of the AREVA groupperates a Low Enriched Uranium fuel

manufacturing facility in Dessel from 1958. In tiperiod, over 25.000 uranium assemblies
were processed for commercial Pressurized Watect®®sain many countries all over the

world. Since 1997 FBFC International operates alsarge scale MOX fuel manufacturing

facility starting from sealed MOX pins delivered bybcontractors. Up to now, more than
3.000 MOX assemblies were delivered to Light andilBgpWater Reactors worldwide.

At the end of 2008 it was decided to centralizerthelear activities from two old buildings
into the new production building and to decommisgize old buildings.

According to the Royal Decree of July 20 2001 eodemissioning license must be granted
before starting the actual decommissioning acésiti of nuclear facilities. A

decommissioning license application was submittedthe FANC in December 2009

including the decommissioning of the MOX buildimg,the case of a stop of these activities
in Belgium by AREVA. Such license application atdeals with the disposal, the recycling
or the reuse of the materials which can be remosa#tdr possible decontamination, from
these installations. The decommissioning safetye camtained a risk evaluation of the
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potential decommissioning risks: criticality, fiemd loss of containment, in addition to the
common risks of industrial activities (load dropguries, etc).

Following review of this license application by tR&NC and the Scientific Council, and

following consultation of the local authorities,dacommissioning license was granted by
Royal Decree on December 2010. This decommissiohaggse sets the conditions to

ensure the safe decommissioning of the concernigdiriys with specific attention to:

- the use of subcontractors with necessary trainmbexperience;

- the use of best available dismantling techniquesjuding decontamination of
contaminated metals;

- the clearance of decommissioning waste and finehse of the buildings.

It was decided very recently to start the dismagthvorks in “building n° 3”. This is the
oldest workshop of the facility in which liquid silons of uranium such as UF6 and
uranium solutions were treated. In such a situationonly superficial contamination, but
also penetration in the floor is possible. Diffdr@ptions for the decommissioning were
investigated by FBFC International. The selecteatsgies consist in shaving and scabbling
of walls and floor, partially manually and partialy automated techniques. The waste will
be put in 200 litre drums, measured Rytechniques (ISOC’s) and sent for offsite
conditioning and intermediate storage to the Beldiational Disposal Centre for Nuclear
Waste (Niras). Deliberation of surfaces will befpaned by manuad/3 measurements.

Metallic structures and machinery have been disie@nby FBFC International, cut in
pieces and loaded in 200 litre drums. These druinlisbe sent to a melting facility in
Europe. This facility is able to separate by meltithhe radioactive part from the non
radioactive part. The cleared metal will be intéggan the classical metal scrap circuit. The
contaminated slack will be sent as nuclear was@N®RAF/NIRAS.

The aim of the decommissioning project is to distieaall the installations within the
concerned buildings. Immediately after ending thredpction activities, a number of
technical risk-reducing measures were taken (rema¥aremaining fissile materials,
disconnection of electricity cables, ...). In thens#@ion period between operation and the
start of decommissioning the safety and securittheffacility is ensured by the personal of
the rest of the site.

Because decommissioning is a specialized activityreot part of the core business of FBFC
International, it was decided early on to subcattrthe decommissioning work to

specialized companies. The actual start of the maussioning activities, after selection of
the contractors, is expected to begin in Septer2det.

Moreover, some smaller buildings of Belgoprocess 86K*CEN were decontaminated and some
of them decommissioned.
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5 Section E: Legislative and Regulatory System

5.1 Article 18: implementing measures

Belgium signed the Joint Convention on 8 Decemi®971 With the Law of 2 August 2002 the
Belgian legislator has expressed its consent viighdbligations resulting from this Convention.
The ratification process was completed on 5 SepeerB002 by the deposition of the instrument of
ratification to the IAEA. The Convention becaméeefive 90 days later, on 4 December 2002

Since the signing of the Convention in 1997 theislagve and regulatory framework has
undergone important modifications, mainly as a eguence of the operational start up of the
Federal Agency for Nuclear Control (see art. 1@tise 5.2.1.2), the adoption of the Law of 31
January 2003 concerning the phasing-out of nugearer and the Law of 11 April 2003 on the
financial liabilities for the decommissioning ofetimuclear power plants and for the management of
the fissile materials irradiated in these plants.

5.2 Article 19: legislative and regulatory framework

Belgium participated in the first, second and tHReview Meeting of the Joint Convention, which
took place in November 2003 in May 2006 and in Mag@9 at the IAEA headquarters.

Belgium is also a contracting party to t@®nvention on Nuclear Safetf 1994. The ruling
legislative and regulatory framework concerning leac safety was described in extenso in the
National Reports, which were elaborated as a resfuthe five Review Conferences, organised
respectively in April 1999, April 2002 , April 2003pril 2008 and April 2011. Below, attention is
paid exclusively to those regulatory aspects reietar the management of radioactive waste and
spent fuel.

5.2.1 Identification of the competent authorities

5.2.1.1 The federal nature of the competent authorities

Belgium is a federal state, meaning that certammtences are exercised at a centralised (federal)
policy level, while others are exercised at a daedised (regional) policy level, constituted byth
Flemish Region, the Walloon Region and the BrusGelgital Region. Since the State Reform of
1980 (Special Law of 8 August 1980 on the Instingil Reforms, completed with the reforms of
1988 and 1993) the competences in the field ofrenmental protection are exercised by the
Regions, such as the surveillance of all industigivities which may be harmful to man and
environment and the waste management policy. Howelre regulation of the nuclear industrial
activities can be considered as an exception ® réngional competence: The protection of the
population and of the environment against the iszasf ionising radiation has remained
exclusively a federal matter. In the same line,tteagement of radioactive waste on the Belgian
territory, of whatever origin, is organised at taderal level.

The Regions are also involved in some aspectseoéitergy policy and in the management of the
energy infrastructure. However, the decisions eamag the nuclear fuel cycle, including all
activities upstream as well as downstream of thedean power plants, explicitly remained a federal
competence. Consequently, the management of iteadiand non-irradiated nuclear fuel is in
Belgium an exclusively federal policy matter. Theddéral competence with regard to the
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management of radioactive waste generated by ttlearufuel cycle follows from the repartition of
the competences within the field of the environmakmiolicy, and more precisely the radiation
protection policy (Special law of 8 August 1980).

The involvement of the regional authorities in tegulation of nuclear activities remains limited to
consultation (for instance in the framework of theensing of clearance) and exchange of
information, with the aim to ensure a coordinategatment of the nuclear and non-nuclear
environmental aspects. To this end, the Regionsegmesented in some of the federally competent
public bodies (the board of directors of ONDRAF/MR see sections 5.2.1.2 and 5.2.1.3.).

In addition, each region is represented by 2 mesWwéh consultative voting share in the Scientific
Council of the FANC.

Another way to ensure this coordination is by tbaatusion of cooperation agreements, as is the
case for the clearance of radioactive waste.

5.2.1.2 Safety Authority

Belgium is a member of the European Union and ef BHuropean Atomic Energy Community

(EURATOM) since the foundation of these institusohe Belgian rules and regulations in the
field of radiological protection have been develbpeimplementation of and in agreement with the
European Treaties and directives concerned. Thela@went of the Euratom Treaty has triggered,
in parallel with the construction of national nwldacilities, the necessary development of nationa
laws and regulations in different nuclear areas ecmiered by the Treaty or not subject to
mandatory provisions under the Treaty.

Since 1 September 2001 the supervision of nucletwitges is within the responsibility of the
Federal Agency for Nuclear Control (FANC). Accomglito the Law of April 1994 (as amended),
the FANC may call upon the assistance of recognizaties for health physics control, called
“authorised inspection organisations” (AlO) in tineport, or on legal entities especially created by
it to assist it in the execution of its missionBeTFANC makes use of this provision and, in thecas
of class | facilities, delegates different task8# V, its subsidiary, a.o. routine inspections.

The General Regulations regarding the protectiothefpublic, the workers and the environment
against the hazards of ionising radiation (GRR-208dt the licensing system for the different
facilities and activities involving ionising radiah. They specify the safety measures the licensee
has to take into account to protect workers andpiligic, and they organise the health physics
control. This regulation transposes the ruling pean legislation into Belgian Law, such as the
Basic Safety Standards directive 1996/29/Euratoime directive 1985/337/EEC on the
environmental impact assessment of projects, thectire 1992/3/Euratom on the transboundary
movements of radioactive wa&teéhe obligations resulting from the Euratom Treyg. article
37), etc. The GRR-2001 has been amended severd,timparticular to regulate the evacuation of
lightning rods containing radioactive substancés, transposition of the European Directive on
high-active sealed sources and the managemenplofoisources.

The GRR-2001 contains general provisions with régarradioactive waste management in the
licensed facilities, including the characteristafsgaseous, liquid and solid radioactive substances
which, for reasons of radiological protection, ao¢ allowed to be discharged into the environment,
and which have to be managed as radioactive wa#staore detailed description of the provisions

2 It must be noted that directive 1992/3/Euratomiseen replaced by directive 2006/117/Euratom orstipervision
and control of shipments of radioactive waste betwilember States. This directive has been trandpodgelgian
law by the royal decree of 24 March 2009 regulatmgort, transit and export of radioactive subsesnand
suppressing chapter IV of GRR-2001. See also seétib
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concerned is given further in this report (seeckatil9, section 5.3). The General Regulations are
modified regularly in order to take account of #wlution of the scientific, technical and social
insights.

Emergency planning is a competence belonging td=dderal Minister of Home Affairs and his
administrative services (Federal Public Service Edkffairs - FOD Binnenlandse Zaken, General
Directorate Civil Security - Algemene Directie (le Veiligheid and General Directorate Crisis
Centre - Algemene Directie Crisiscentrum). For alear or radiological crisis, its organisation and
the role of the various intervening instances espribed in the Royal Decree of 17 October 2003.
For each nuclear site, the measures to be takeslaerated further in a nuclear emergency plan,
which is approved by the Minister of Home Affairadawhich is regularly tested. The nuclear
expertise within the framework of the emergencynpiag is ensured by the FANC and by some
organisations (SCKeCEN, Bel V and IRE) having codeld agreements with the competent
Minister. Belgium is a contracting party of the @ention on Early Notification of a Nuclear
Accident and the Convention on Assistance in theeaaf a Nuclear Accident or Radiological
Emergency, both done in 1986 under the auspicéBeofAEA. Further information is given in
section 6.5 of the present document devoted tol@2b of the Convention.

5.2.1.3 Radioactive Waste Management Agency (ONDRAF/NIRAS)

In addition to the safety regulations mentionedvahdhe management of radioactive waste and
excess fissile materials is subject to a speatgal framework, specifying the competences and the
tasks of the Belgian Agency for Radioactive Wasted aEnriched Fissile Materials
(ONDRAF/NIRAS). ONDRAF/NIRAS was created by the laif 8th August 1980. The Belgian
authorities, thus, took the decision to entrustritasmagement of radioactive waste to a single body
under public control to ensure that the publicriesé prevails in all the decisions taken in theddi

The mission and functioning of ONDRAF/NIRAS weresfilaid down by the Royal Decree of 30th
March 1981. The law of"8BAugust 1980 was modified by the law oflanuary 1991. The Royal
decree of 36 March 1980 has been amended and supplementedebRdial Decree of 16th
October 1991 passed in execution of the law of Jathuary 1991. The law of 1991 was amended
and supplemented by the law of 12th December 198&.1991 law also amended the name of
ONDRAF/NIRAS to "Belgian Agency for Radioactive Wasand Enriched Fissile Materials". In
the table below, the legal framework is summarised.

Main legal texts governing ONDRAF/NIRAS

the Law of 8 August 1980 on the budgetary propofald979-1980
Law art. 179 82 and 83, as amended by the laws of Adadg 1991 and 1
December 1997

N

Royal Decree of 30 March 1981 on the missions aaskst of
Royal Decrees | ONDRAF/NIRAS, as amended by the Royal Decrees dDétbber 1991
4 April 2003, 1 May 2006, 18 May 2006, 2 June 2Q8,June 2007

- ministerial letter of 10 February 1999 concerningn€ral Rules for
the establishment of acceptance criteria by ONDRWRAS for
conditioned and non-conditioned waste

- Royal Decree of 18 November 2002 regarding theifigeation of
installations for the storage, treatment and caoing of radioactive
waste

- Law of 11 April 2003 regarding liabilities for théismantling of
nuclear power plants and the management of thet dpeh from

)

Other legal element
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these nuclear power plants.

- Law of 29 December 2010 regarding the societalgnatigon of a
disposal facility at the local level and the creatof a mid-term Fund
for covering the societal costs of integration.

The legal framework concerning ONDRAF/NIRAS imposadigations on the producers (or
owners) of radioactive waste and excess fissileerisds$. It establishes the relations between
ONDRAF/NIRAS and the waste producers on the one ail between ONDRAF/NIRAS and the
Safety Authorities on the other side. The legalsiiss of ONDRAF/NIRAS are explained below,
starting with a short description of the naturehef radioactive materials subject to its management
(section 5.2.1.3.1). It is followed by an explanatbf the different tasks of ONDRAF/NIRAS with
regard to the management of radioactive waste andss fissile materials: the disposal (section
5.2.1.3.2) and the predisposal activities (secdi@l.3.3).

5.2.1.3.1 Nature and origin of the waste and fissile materiad to be managed by
ONDRAF/NIRAS

The legislator has charged ONDRAF/NIRAS with thenagement of all radioactive waste, of
whatever origin, present on the Belgian territo@onsequently, ONDRAF/NIRAS is not only

competent for the management of the waste genenatdue nuclear fuel cycle (nuclear power
plants, fuel fabrication plants), but also for twaste produced by the medical, industrial and
scientific research sector. The residues origngatirom industrial activities using natural

radioactive materials (indicated with the acronyl®RM and TENORM) belongs to the

competences of ONDRAF/NIRAS, once the FANC hassdiasl them for reasons of harmfulness
for public health as radioactive waste.

According to the ONDRAF/NIRAS legal framework, wastan only be considered as radioactive
waste if the contamination with radionuclides exitseea determined level, namely if the
concentration of radionuclides exceeds ‘aues which the Safety AuthoritiéSANC) consider
acceptable for substances permitted to be usedetwased unsupervised'These values are
published in the GRR-2001 (see further section523.

The possibility to manage in Belgium waste fromefgn countries, under the supervision of
ONDRAF/NIRAS, was not excluded in principle by tlegislator, but was made subject to the prior
consent of the responsible minister. The Belgianeghment has exceptionally, and due to the
small quantities, accepted to treat the radioactmaste coming from the Grand Duchy of
Luxemburg and from Spain. For the processing of LicWwhe Cilva facility a general framework
was developed on the basis of a decision by theré&&douncil of Ministers. Before waste can be
imported for processing an authorisation by theestiping Minister is required.

Radioactive waste, just as other categories of ayaste by definition substances for which no
further use is foreseen. The assessment of thébpibggo re-use certain materials or not, should
normally be made by the owner/producer.

Both ONDRAF/NIRAS and the FANC regulations obligeetwaste producer (or owner) to
establish inventories and prospects concerningéneration of radioactive waste, the quantities of
waste in storage and to be disposed of. The gather®rmation must be available for
ONDRAF/NIRAS. These declarations are essentiardeioto enable ONDRAF/NIRAS to fulfil its
missions. As long as a substance has not beerre@@a radioactive waste by the owner/producer,
ONDRAF/NIRAS regulations do not apply to it. Howeythe possible accumulation of radioactive
waste on a particular site, as a consequence ohaleclaration, can be prevented by the Safety
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Authorities. For this purpose, the inventory missif ONDRAF/NIRAS (see section 5.2.1.5) is
also an important complementary instrument to mfdhe responsible minister about potential
unwanted accumulations of radioactive substances.

According to ONDRAF/NIRAS regulations, spent fual not regarded as radioactive waste.
Consequently its management is not automaticalbyestito the competence of ONDRAF/NIRAS,
as long as it is not declared as in excess by Weedproducer. This aspect will be treated in
section 5.2.1.4. The exceptions to this are ONDRIWRAS' tasks related to the inventory of
nuclear liabilities and to the R&D programmes oa tbng-term management of spent fuel. The
latter task is based on the Parliamentary ResolufdDecember 1993 as endorsed by the Federal
Government.

5.2.1.3.2 The central mission of ONDRAF/NIRAS: the disposal b radioactive waste and
excess fissile materials

The creation of ONDRAF/NIRAS has to be seen inti@hawith the moral obligation for every
country to establish within its borders a safe ltemgn solution for the radioactive waste and excess
fissile materials generated by the installationsrapng under its jurisdiction (cf. point xi of the
preamble of the Convention and the European Colnglctive of 19 July 2011. ). This approach
will normally lead to the construction, on the oatl territory, of one or more repositories,
dedicated to the disposal of radioactive wastassilé materials without the intention of retriegin
the waste in the future. The national legislataridied that the final disposal of radioactive waste
should be entrusted to a public institution, gitiea long term commitment that will be necessary
for the development, the design and the constmucifoa repository, as well as for its operational
phase and for the institutional control after itgsare. The intervention of a public organisation
was considered as a guarantee for the presentutumé fgenerations that this kind of waste would
be managed with the utmost care and in optimalitiond.

Seen from this perspective, the legislator hastgcato ONDRAF/NIRAS a "monopoly” for the
disposal of all radioactive waste on the Belgianttmy. ONDRAF/NIRAS is entrusted with all the
radioactive waste (or all the fissile material)ttheeds to be disposed of in the future, in exchang
of full financial guarantees from the waste prodsasith the aim to cover the costs of its future
management (cf. the Long Term Fund, see below).Wdste producers have to bear the complete
cost of the long-term management. By this formuleg waste producers obtain a guaranteed
discharge of their waste, but also after the temesf the waste to ONDRAF/NIRAS they remain
accountable for the total cost of the long-term aggment. This is guaranteed by a contractual
tariff system that is re-evaluated every ten yearsrder to determine the remaining cost of the
long-term management and by a clause of hiddenctdefeor which the waste producers remain
accountable for 50 years. With this system the fadjmun gets the guarantee that the management of
the public interest will prevail over private ingst.

ONDRAF/NIRAS is endowed with an extensive autonomity regard to the technological choices
and solutions it wants to use to implement its eaclWwaste management. The legislation does not
impose any obligations on ONDRAF/NIRAS, neither twitegard to how the waste or fissile
materials should be disposed of, nor with regardht® applied conditions (surface disposal,
disposal in deep geological formations, reprocesseabon-reprocessed, ...). In fact, these issues
are or will be subject of policy decisions andailater phase, of the license application.

As a Party to théConvention on the Prevention of Marine Pollutiop Bumping of Wastes and

Other Matter", generally known as the London Dumping Conventidnl®72, Belgium has
abandoned the dumping of radioactive waste into s as a disposal route for some waste
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categories, first temporarily (since 1983) and rafteds permanently (since 1993). Consequently,
ONDRAF/NIRAS has to resort to a solution on land.

ONDRAF/NIRAS focuses its efforts on the developmehproper national systems. Besides that
international developments with respect to a digp@ystem on a broader regional scale are
followed,..

The final solutions considered will - at the propiere - be submitted for approval to the political
and the safety authorities. The governmental datssof 16 January 1998 and 23 June 2006 on the
surface disposal of short-lived waste are an iéugtn of such a decisions. On the basis of these
decisions ONDRAF/NIRAS is currently preparing theehse application for a surface disposal
facility in the municipality of Dessel.

Regarding the dimensioning of the disposal ancag®infrastructures and considering the estimate
of the necessary financial means, ONDRAF/NIRAS dsplaom a reference programme based on
the following elements:

- operating of nuclear power plants for 40 yearagreement with the law on the phase-out
of nuclear energy;

- complete or partial reprocessing of spent fuellthsged from the nuclear power plants, in
agreement with the parliamentary resolution of Daoer 1993 on the use of MOX and the
reprocessing of spent fuel.

The research and development activities withinfthmework of the disposal are the responsibility
of ONDRAF/NIRAS and are for the greater part sulbc@mted to the SCKeCEN, university teams
and industrial study centres. An important insteainin this respect is the underground laboratory
in Mol, run by ESV EURIDICE, an economic interesbgping of ONDRAF/NIRAS and the
SCKeCEN.

5.2.1.3.3 Missions of ONDRAF/NIRAS with regard to operationsprior to the disposal

As explained in section 5.2.1.3.2, an importantsiois of ONDRAF/NIRAS is the disposal of the
radioactive waste. Its legal missions are, howenet limited to the final disposal, but extend to
the complete chain of operations preceding theodislp such as the waste inventory, the collection,
the transport, the processing and the storagedadaetive waste. ONDRAF/NIRAS has to have the
guarantee that the radioactive waste has beengz@g@ccording to techniques that are compatible
with the future disposal. The legislator has tfeee endowed ONDRAF/NIRAS with the
competence of issuingcceptance criteriawhich have to be met by the conditioned wasteeo
accepted. Given the fact that the characteristich® real disposal system are not yet known,
ONDRAF/NIRAS uses reference final destinations whdlaborating these acceptance criteria.
These criteria are elaborated based gemeral rulesthat have been approved by the Safety
Authority. The general rules provide a reguladdetup of the conduct of the packages in the
storage facilities over time in order to detectgiole deficiencies and in order to regularly verify
the conformity with the reference final destinatmfrthe waste.

Some waste producers either have their own installdor processing and temporary storage of
their waste or they have their waste processeatiomal or foreign installations. The legislat@sh
endowed ONDRAF/NIRAS with the competence of assgstie suitability of these installations,
i.e. to verify whether these installations are tdg@af producing waste packages that comply with
the acceptance criteria. This assessment is foyriathlised with the qualification issued for a
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limited period. This qualification procedure issdgbed in the Royal Decree of 18 November
2002. The processing and storage of radioactivetevm non-qualified installations should be
regarded as forbidden by ONDRAF/NIRAS regulatidmegause it might generate waste packages
which are by definition not in conformity with tlveaste acceptance criteria. Contracts concluded
with foreign processors of radioactive waste haviee submitted for approval to ONDRAF/NIRAS
in order to enable it to have an involvement analisgto that regarding the processing in domestic
facilities.

Waste producers not disposing of equipment consi@ppropriate by ONDRAF/NIRAS, may
entrust the processing of their waste to ONDRAF/IR The processing of radioactive waste on
behalf of producers which do not dispose of adexj(galified) equipment is a legal task (mission)
of ONDRAF/NIRAS. This waste is entrusted to ONDRANRAS in raw or unconditioned form,
on the basis of the wasseceptance criterigor unconditioned waste. In order to fulfil itsgkd
task, ONDRAF/NIRAS has its own installations foopessing and storage of radioactive waste;
these are operated by its industrial subsidiarng®&miocess. ONDRAF/NIRAS may also resort to
external processors (a.o. IRE). The collectionagigactive waste at the producers' place, as well a
the transport of the waste, is part of the monopdl @ NDRAF/NIRAS. This task is subcontracted
to specialised transport companies.

And, finally, ONDRAF/NIRAS is competent for the tedtion and assessment of all information
necessary to carry out its missions, includingdbantities and characteristics of the waste to be
processed, stored or disposed of.

The involvement of ONDRAF/NIRAS in the different sta operations is clearly part of its waste
disposal task. The qualification of waste procagsiquipments and the establishment of acceptance
criteria for conditioned and non-conditioned waata at making the processing in conformity with
unequivocal norms to obtain thus a quality guammtethe waste management up to the disposal
stage (see article 23 of the Convention).

ONDRAF/NIRAS is a service provider for the wastequcers. An integrated waste management
exceeds indeed the possibilities of the individwalste producers. Technological and financial
implementation of the waste management with a wwéweaching the strict equity between the
waste producers implies the application of the ltgetr pays” principle; achieving this is "pre-
eminently” the role of a public body. All the co$itsked to the activities of the Agency are at the
expense of the waste producers, according to loligtoin keys based on objective criteria.

5.2.1.4 Management of fissile materials

The management of irradiated or non-irradiatedléssaterials is subject to a legislation similar t
that of the management of radioactive waste, imgbtse fissile materials are declared in excess by
the owner/producer. As long as these fissile maseare not declared in excess, their management
remains the exclusive responsibility of the ownexdicer. This situation is completely comparable
to that of radioactive materials that are not not yet - declared waste by the owner/producer.
ONDRAF/NIRAS legislation makes an explicit distilmet between its missions with regard to
radioactive waste on the one hand, and to excessir@siof non-irradiated and irradiated fissile
material on the other. The aim of the legislat@swwo endow ONDRAF/NIRAS with specific
missions regarding the management of irradiatedildismaterial but not with the complete
management responsibility; this remains the respoitg of the owner/producer.

a. Irradiated fissile material fropower reactors
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SYNATOM, a 100% subsidiary of ELECTRABEL is the osvrof the fissile materials loaded and
unloaded in the Belgian nuclear power plants. Bikgian State has recognised the exclusivity of
this company with regard to the management of tleear fuel cycle including the management of
the irradiated fissile materials (Protocol B.K.BZBN. of 24 August 1981). The fact that,
simultaneously with the establishment of ONDRAF/NER SYNATOM was transformed into a
mixed society (50% State and 50% electricity praus); is a historic explanation of the repartition
of the competences between SYNATOM and ONDRAF/NIRA®e field of the management of
irradiated fissile materials. When in 1994 thetipgration of the Belgian State was reduced to a
‘golden share’ to which specific rights were linkatie exclusivity rights of SYNATOM with
regard to the management of fissile materials frutiear power plants remained unchanged.

Up to the present, the irradiated fissile matemsalsject to the management of SYNATOM have not
been declared in excess, and consequently cannotcdmsidered to be entrusted to
ONDRAF/NIRAS with the accompanying transfer of ficgal means. The law of 11 April 2003
has introduced (more) specific rules for the fulmslt up and managed by SYNATOM and
dedicated to ensure the financing of the future agament of the irradiated fissile materials,
particularly in the context of the liberalisatiorf the European electricity market. For more
information see also section 6.2.2.2. This law aetrmines the management of funds built up by
SYNATOM for the decommissioning of the nuclear powkants (see section 5.2.1.5).

Due to the gradughasing-out of nuclear energgfter 40 year of operation of the nuclear power
plants, the amount of irradiated fissile matermabe managed in the future, is estimated to roughly
4 700 v produced by the existing nuclear power plantsefadubtraction of the 672 which
were already reprocessed). The management of fisse materials, either through reprocessing
and disposal of the waste produced, or through itonthg and disposal of the non-reprocessed
fissile materials, has been the subject of a Fadrdary debate which has led in December 1993 to
the acceptance of a resolution, underwritten bygtheernment. No new reprocessing contract may
be concluded by SYNATOM without the formal agreeinarthe government.

b. Irradiated fissile materials from research reexct

The fissile material resulting from the operationresearch reactors (BR1, BR2, and Venus of
SCKeCEN) continue to be managed by the scientifgtiiutes operating these installations or by
their supervisory entities, and this until they dexlared in excess or as radioactive waste. Up to
the present, only the irradiated fissile materfateactor BR3 and of the THETIS reactor has been
declared as waste. The BR3 spent fuel has bepsféreed to a storage facility on the BP1 site
(building 156) while the spent fuel of the THETI&actor has been conditioned in the PAMELA
facility of Belgoprocess. The irradiated fissileat@rial of reactor BR2 has been transported for
reprocessing purposes, partly to Dounreay (UK) padly to the AREVA NC reprocessing
facilities of La Hague. The suspension of repraogssloes not apply to the fissile material
unloaded from the research reactors, so that ifuthhee the BR2 fissile material will continue te b
shipped to La Hague.

5.2.1.5 Management of the decommissioning and dismantlingf muclear facilities

Every owner or operator of a nuclear installatisrresponsible for the future dismantling of his
installations, once they are definitely decommissth ONDRAF/NIRAS verifies that the
owner/operator undertakes timely the necessaryssiteporder to carry out the dismantling
programme; the owner/operator has to submit his omedssioning programme to
ONDRAF/NIRAS for approval. The radioactive wastsuiing from the dismantling is subject to
the management of ONDRAF/NIRAS according to the esamnciples as the waste from another
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origin. Furthermore, it is part of the missionsSGNIDRAF/NIRAS to follow up the evolution of the
methodologies and technologies concerning disnmantli

From the regulatory point of view, the FANC regsirearly guarantees that appropriate measures
are taken for proper management of waste. Indbedyferation license application must include an
estimate of the waste quantities that will be poedliduring the dismantling of the installations. It
also requests information on the management of thaste before being transferred to
ONDRAF/NIRAS.

At the time the installation is to cease its atiég and is to be dismantled, the full procedure
(described in 5.3.1.4) to obtain the required Igznis applicable.

If the owner/operator chooses to renounce the diimg he can ask ONDRAF/NIRAS to perform
these works for his account. To this end, ONDRARAS legislation has been adapted in 1991. At
present, ONDRAF/NIRAS is commissioned by the Belgitate with the dismantling of some
important installations, such as the former repsecey plant Eurochemic (known as “BP1
liability”), the former waste treatment installat® of SCKeCEN (“BP2 liability”), some
decommissioned installations of SCKeCEN, such asréisearch reactor BR3 (technical SCK*CEN
liability) and some of the IRE buildings (“IRE lidiby”). The dismantling operations on the BP1
and BP2 sites have been entrusted by ONDRAF/NIRABstindustrial subsidiary Belgoprocess.
The financing of these activities was guarantekdhe end of the year 2000 by the Belgian State
and the electricity sector. The Law of 24 March 2@deates the legal framework for a structural
financing mechanism of these dismantling activinaghe BP1 and BP2 sites until their completion
by a levy on the transported kWh. For each peridilve years, ONDRAF/NIRAS has to present a
financing plan to its supervising minister.

ONDRAF/NIRAS sees to it that the owners/operatarisl lup the necessary funds for the financing
of the future dismantling programme. In 1985, tluelear electricity producers (now unified in
ELECTRABEL) have concluded a convention with thelgBen State introducing a special
arrangement for the creation of for a fund deditdte the dismantling of the 7 nuclear power
plants. With the liberation of the electricity rkat these arrangements had to be and were
strengthened. The Law of 11 April 2003 has intceth a new management system for the
dismantling funds, controlled by a follow up comted, composed of experts appointed by law. For
the conclusions of the follow-up committee withpest to the sufficiency of financial funding
level, an assent of ONDRAF/NIRAS is needed. SYNAM @as been entrusted with the mission of
managing all the funds for the nuclear liabilitiése dismantling of the nuclear power plants and
the management of the spent fuel (see section.B.2.tbr more details).

In 1997, the legal missions of ONDRAF/NIRAS werdegxied to the creation of an inventory of
all nuclear installations and sites where radieacBubstances are present. The purpose of this
inventory is the mapping of all potential nuclembllities with the aim to detect the creation of
such liabilities in time and — if possible — to yeat them. The second inventory was created in
December 2007,and submitted to the responsibleskiniAn update of this inventory will be made
by 2013.

5.3 Regulations regarding the management of radioactivaste and spent fuel

5.3.1 The regulations applying to the facilities dedicaté to the production, processing,
storage or disposal of radioactive waste or spentiél

5.3.1.1 The licensing system for the creation and operationf nuclear facilities.

Page -54/192 -



Every facility in which an activity is performedjdt involves the use of radioactive substances or
ionising radiation, is subject to a prior creatiand operation license issued by the competent
authority. The licensing procedure to be followsd]escribed in the GRR-2001 and varies with the
class of the facility, ranging from | tot IV. Fatiés holding radioactive substances in quantities
concentrations, which do not exceed the exempéweal$ set in GRR-2001, are categorized as class
IV facilities. class IV facilities are exempted fnonotification and authorisation.

The license application is submitted to and ingeséd by the Federal Agency for Nuclear Control.
Depending on the Class, it is submitted for aduicecertain authorities, such as the local
authorities, the Scientific Council of the Fedefaency for Nuclear Control and the European
Commission. Bel V performs a safety review of license application which is submitted to the
FANC. The creation and operation license is gihite the Federal Agency for Nuclear Control,
with the exception of licenses for class | faad#iwhich are granted by the King. The procedure to
be followed is described in detail on the followipage.

The license application for class | facilities hasbe accompanied by an environmental impact
assessment, drawn up in agreement with the Europeantive 1985/337/EEG (as modified) and
the Recommendation of the European Commission B85 Euratom concerning the application
of article 37 of the Euratom Treaty.

The license stipulates - among other things —ttheasafety of class | facilities must be re-assksse
with an interval of ten years (see section G, k.

The facility can only be put into operation follow the verification of the conformity with the
license granted. This verification may be perforrbgd recognized organisation for health physics
control for class II-ll facilities or by Bel V foclass | facilities. With regard to the Class lilities,
these verification leads to a confirmation of thatial license, by Royal Decree, called
“confirmation decree”.
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License Application:

. General information

. Preliminary Safety Report

. Environmental Impact Assessment

v

Preparatory Advice from the Scientific Council (Art. 6.3.1)

A 4 (if applicable)
Local autorities advice ¥
with public enquiry International consultations
(Art 6.4) (Art. 37 Euratom)

v

Provincial autorities

advice
(Art. 6.5)
$ A 4
Final Advice from the Scientific Council (Art. 6.6)
(final content of the SAR)
Royal Decree (Art. 6.7) »  Creation
Final acceptance of the installations: 2" Royal Decree (Art. 6.9) —>  Operation

Licensing Procedure for Class | facilities.

From the point of view of radioactive waste managetna distinction can be made between
several types of facilities:

A. Facilities dedicated to processing, storageamfioactive waste

Facilities for radioactive waste disposal and faed for radioactive waste processing or storage,
provided these activities are the main activitiethe company, are categorized as Class | faalitie
In case the waste processing or storage installagigpart of a nuclear facility, it is subject toet
licensing procedure for this type of facility.

The most important waste processing and storagityas is those on the two Belgoprocess sites
BP1 en BP2, respectively in Dessel and Mol. ONDRARAS is developing a surface disposal
facility for the category A waste

B. Facilities dedicated to disposal of radioactivaste

A proposal of licensing procedure for repositortess been submitted to the government for
approval (as described in section 1.3.1). Thisnbogy procedure is similar to other Class |
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facilities, but take more into account the spettibs of repositories: modular “construction”,
phased approach, closure, long term regulatoryediance and monitoring, no dismantling.

C. Facilities dedicated to production, storage,atrment of irradiated fissile material or to the
conditioning or disposal of excess fissile material

All facilities producing, treating or storing irreatied fissile material are classified into the tagh
risk class (class I); these are: nuclear reactacdities where the amount of fissile material dise
stored is higher than half of the minimal criticadss, facilities for reprocessing of enriched an-no
enriched irradiated fissile material.

The most important operational facilities of thype are:

- The nuclear power reactors of ELECTRABEL,

- The nuclear research reactors of SCK<CEN;

- The storage pools for fissile materials on the @aicpower plant sites;

- The facilities for interim storage of irradiategdile materials on the sites of nuclear power
plants (wet and dry storage);

- The facilities for the processing of irradiatedsiie materials (hot cells of SCKeCEN, IRE, ex-
Eurochemic).

D. Facilities generating radioactive waste

With the exception of facilities using exclusivédyray devices, all nuclear facilities that are liga
subject to a license, and categorized into clagf, Il according to the GRR-2001, are considere
potential producers of radioactive waste.

For class | and Il facilities, the license applicathas to indicate information on the expected
amount and kind of radioactive waste (gaseousjdigud solid) to be produced, including the

waste generated by the future decommissioning #&rdashtling of the installations. The license

application also includes information on the treatechniques applied to the waste and the
temporary storage before discharge, clearancewnsfer to ONDRAF/NIRAS.

The application of a creation and operation licefaseany facility considered as a potential waste
producer, must include a written declaration in ahhthe future operator commits himself to
register with ONDRAF/NIRAS and to conclude an agmeat with this Agency concerning the
management of the radioactive waste.

ONDRAF/NIRAS receives systematically a copy of evdicense issued. By this way,
ONDRAF/NIRAS is informed of the identity of the goitial waste producers.

If the FANC grants a license exemption for the o$dype approved devices containing small
guantities of radioactive material but exceeding élkemption levels determined, it will determine
the conditions for the removal of these deviceshe Tntention is to prevent that these devices
contaminate non-radioactive waste streams.

5.3.1.2 Operating conditions for nuclear facilities

The GRR-2001 comprises general provisions regandidmpactive waste.
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Radioactive waste that cannot be discharged ashagto be collected and treated and is subject to
the management of ONDRAF/NIRAS.

The evacuation odolid radioactive waste originating from a licensed facility of classlll,and I

with the aim to its recycling, re-use, or managetas non-radioactive waste (incineration, landfill

disposal) is permitted if it complies with the dl@ace levels and conditions stipulated in the GRR-
2001. These clearance levels are expressed in Bxggiations from these generic clearance levels
may be granted by the FANC, provided the operagonahstrates that the radiological protection

criteria are met, namely an individual dose of Bvjfyear and either a collective dose of 1man.Sv
per year or optimised protection. These speciarance levels shall not exceed the exemption
levels.

The discharge of radioactive effluents into the ernkonment is subject to very strict conditions
and limitations and has to be kept as low as redsgnachievable. The concentration of
radionuclides present in the gaseous effluentaselt into the atmosphere and in the liquid waste
released into surface waters and sewerage, roagilg with limit values published in the GRR-
2001 (in Bg/l for liquid waste and in Bg/m3 for gasis effluents), corresponding to at their
discharge point :

- one thousandth of the limit (calculated accordm¢ghe method prescribed in the GRR-2001) of
the annual intake through ingestion by an adulomgihg to the public in liquid radioactive
releases;

- the derived limit (calculated according to the noethprescribed in the GRR-2001) of the
concentration in the air for persons belongindh®public, in gaseous radioactive waste.

The licenses for class | and Il nuclear facilitieen deviate from these generically determined
values. In this case the discharge limits arerdeteed by means of exposure scenarios, taking into
account a dose constraint (a fraction of 1 mSvjyediich is the dose limit for members of the
public). According to Article 81.2 of the GRR-20ahe authorised discharge limits (gaseous and
liquid releases) for Class | facilities have beesevaluated in 2002. The authorized dischargedimit
for the Belgian Class | facilities are leading twe tfollowing radiological impact for the most
exposed individual of the public:
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Calculation of the annual Calculation of the annual
exposure to the most exposedxposure to the most exposed
individual resulting from the | individual resulting from the
authorized releases average actual releases
between 1991-2000
Site or Facility | Gaseous| Liquid| Total | Gaseous| Liquid| Total
(maxim (maxim
um) (*) um) (*)
SCKeCEN 0.1 mSv - 0.1mSy 60 nSv - 60 nSv
FBFC 10 pSv - 10 uSv | 5 nSv . 5 nSv
Belgonucleaire| 5 uSv - 5 uSv |10 nSv - 10 nSv
Belgoprocess | 0.3 mS 0.2 |0.5mSv | 60 nSv 625 | 685 nSv
mSv nSv
IRMM 5 uSv - 5 uSv | 70 nSv - 70 nSv
total MOL - 0.42 mSy 0.2 0.62
Dessel site mSv mSv
IRE site (**) 0.19 <10 0.2 mSv| 80 uSv | <10 80uSv
mSv HSv (**) HSv (**)
Tihange site | 0.19 0.08 0.21 47uSv | 2.5 49 uSv
(3 NPPs) mSv mSv mSv uSv
Doel site 0.18 0.23 0.37 18uSv | 2.3 19 uSv
(4 NPPs) mSv mSv mSv HSv

(*) The total maximum is not the sum of the dose tb the gaseous and the dose due to the ligledses because
the most exposed individuals by each type of releas not in the same age category.

(**) The actual average value is given for the year©ZmD5

The operator of a nuclear facility has to estaldistd to keep up to date an inventory of the gaseou
and liquid radioactive discharges and of the sddidioactive waste stored on the site and of the
cleared materials. This inventory is at the dispmsi of the Safety Authority and of
ONDRAF/NIRAS.

The cooperation agreement of 17 October 2002 betwes federal State and the regions require
that the FANC informs the regional authoritiespensible for the non-radioactive waste
management, of the clearances granted and of ¢laeed quantities. To this end the operators are
required to send yearly this information to the FAN

5.3.1.3 Relations between the waste producers and ONDRAF/RIAS

According to ONDRAF/NIRAS legislation, every perspassessing radioactive waste, operating
installations producing radioactive waste or anyspe who has the intention of building such
installations has to submit to ONDRAF/NIRAS all iiméormation required for the execution of its

missions. ONDRAF/NIRAS concludes agreements with most important waste producers
concerning the general radioactive waste managepregtamme and the collection of the waste
with a view to its transport, processing, storage disposal.
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These obligations are also stipulated in the GR&:20ith regard to every operator of a licensed
facility who is also a potential producer of radibee waste. The operator has to register with
ONDRAF/NIRAS and has to conclude an agreement \@IHMDRAF/NIRAS with regard to
management of all the radioactive waste. The comant of the future operator to register with
ONDRAF/NIRAS is an element of the license appligatifile. Even though the regulations of
FANC and ONDRAF/NIRAS are complementary, therediffierences. While the GRR-2001 only
applies to operators of a licensed nuclear facil@NDRAF/NIRAS regulation also applies to the
legal owners of radioactive waste (e.g. SYNATOMpaHy, the GRR-2001 provides for sanctions
in case of non compliance (see also section 5.4.1.)

The relations between ONDRAF/NIRAS and the mostdrgmt waste producers have been
conceived by the legislator as being of a contalctnature. The agreements between
ONDRAF/NIRAS and the producers are written downldng-term conventions guaranteeing a
certain continuity and price stability (open-endszhventions, valid until decommissioning of
producer’s facilities has been completed). Attachtsi¢o these conventions are dealing with actual
tariffs.

With regard to the processing of non-conditionedt@athe related attachments are concluded for
a 5-year period.

With regard to the storage of conditioned waste kmter disposal, the related attachments are
concluded for a 10-year period. The waste produsersaste owners remain accountable for the
costs of the waste management activities, also afiesfer of the waste to ONDRAF/ NIRAS.
This is guaranteed by this contractual tariff systbat is re-evaluated every ten years in order to
determine the remaining cost of the long-term manant to be financed by the then existing
waste producers, and also by a clause of hiddescteffor which the waste conditionners remain
accountable during 50 years

5.3.1.4 Decommissioning and dismantling of a nuclear facily

According to ONDRAF/NIRAS legislation, the operatmwners have to submit their programmes
for the future decommissioning of their radioadiyvecontaminated installations to
ONDRAF/NIRAS for approval. The decommissioning wfportant licensed facilities (class | and
some of class Il) is subject to a license and reguin some cases an environmental impact
assessment. The license application has to be aaroved by the advice of ONDRAF/NIRAS. For
less important facilities, only a notification teet FANC is required.

Special attention needs to be paid to the manadgeofethe waste and of re-usable materials
generated during decommissioning. ONDRAF/NIRAS isarged with the gathering and
assessment of all the information enabling it tonage the waste generated during
decommissioning. The application for a creation apeération license for a class | or class Il
facility has to contain information about the exigeicamount of decommissioning waste.

The clearance of materials originating from theakemissioning of class | facilities and of certain
class Il facilities is, considering the importamiwmes at issue, always subject to a license issued
by the FANC, regardless of the possible residuatainination level. The licensing procedure to be
followed is described in the GRR-2001.

5.3.2 Regulations for the transport, import, transit and export of radioactive waste and
spent fuel

Page -60/192 -



The transport and transboundary movement of rati@aevaste and spent fuel is performed
according to the European and international reguriat concerning the transport of dangerous
goods by road, rail, ship, and airplane.

The provisions that apply to the transport of radtove substances in general and of radioactive
waste and spent fuel in particular, are laid dowrchapter VII of the GRR-2001. This chapter
requires that every shipment must be licensed warack. This license is only granted if it can be
demonstrated that the provisions of the relevaterirational conventions and agreemehtsre
observed.

Following the promulgation of the European DireetR006/117/Euratom of 20 November 2006 on
the supervision and control of shipments of radivacwaste and spent fuel, chapter IV of the
GRR-2001 dealing with the import, export, transitdalistribution of radioactive substances was
deleted and replaced by the Royal Decree of 24 M2@09 regulating import, transit and export of
radioactive substances. In addition to the impleaten of the European system of surveillance
and control of shipments of radioactive waste apenst fuel, it states that persons who import
radioactive substances must be registered andntipatrt of sealed sources and fissile material is
subject to licensing. Registered importers areireduo keep the accounts of the material imported
and to report to the FANC on a regular basis.

5.3.3 Regulations applicable to the activities involvingexposure to natural radiation sources

In accordance with the current European directimeforce, the GRR-2001 also covers activities
using natural radiation sources. Companies belgnmra list of industrial activities have to submit
a notification to the FANC. If the risk of exposwEworkers or public may exceed the dose limits,
corrective measures or possibly licensing of théviag must be implemented. Because of
enrichment of the radionuclides during processihgaw materials, residues or waste generated
may need, from the point of view of radiologicabtaction, special attention. The FANC can
decide that such activities be subject to spegifavisions and the generated waste subject to the
management principles of ONDRAF/NIRAS.

FANC established a working group in order to mdesady define under which conditions these
residues may be recycled or treated as non radieastaste. A decisional flow-chart has been
developed. Limits of activity concentration areidefl for the various possible ways of treating
NORM residues (recycling in building materials, dafilling, incineration,...). A system of control
and follow-up will also be established.

The proposals of FANC have been discussed withsthkeholders: professional associations of
(non radioactive) waste treatment operators, enuental authorities,... These proposals will be
finalized end 2011: they will subsequently be tpos®d into an appropriate legal framework.

3ADR: European agreement concerning the internaticaraiage of dangerous goods by road.

RID: Regulation concerning the International Cayei@f Dangerous Goods by Rail, appendix C to the
Convention concerning International Carriage byl FROTIF).

ICAO: Technical Instructions for the Safe TransmrDangerous Goods by air, of the InternationailCi
Aviation Organisation.

IMDG: The International Maritime Dangerous Goodsi€of the International Maritime Organisation
(IMO).

ADNR: Regulation concerning the Carriage of DangerGoods on the Rhine.
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5.4 Article 20: Regulatory Body

As explained in the National Report elaborated wvithe framework of the Convention on Nuclear
Safety, a control structure with 3 levels is ingala : first by the licensee’s Health Physics
Department (HPD), then by Bel V which performs bglegjation of the FANC a number of
inspection and regulatory tasks, and finally by Saéety Authority (the FANC).

In “low-risk” facilities categorized as “Class I#nd “Class Il “by the GRR-2001, the Licensee can
entrust an external “health physics control orgatios” recognised by the FANC according art. 74
of the GRR-2001.

Hereunder, the statute of the FANC, Bel V and ONB®NRAS are specified in more detail. The
mutual relationships between these organisatiorts thrir relations with the most important
companies (such as ELECTRABEL, SYNATOM, Belgopreces) are represented on an
organizational schema (see chart on page 66).

5.4.1 The statute of the FANC

Since 1 September 2001 the supervision of nucletwitees is within the responsibility of the
Federal Agency for Nuclear Control (FANC).

The Federal Agency for Nuclear Control (FANC) is amtonomous government agency with
corporate personality. The Agency is directed dyldheaded Board; its members are appointed by
the Federal Government on the basis of their pdaticscientific or professional qualities. In order
to guarantee the independence of these directws, mandate is incompatible with certain other
responsibilities within the nuclear sector and witthe public sector. The Agency is supervised by
the Federal Minister of Home Affairs via a governm€ommissioner who attends the meetings of
the Board of Directors. The FANC submits annualyaativity report to Parliament

In order to perform certain tasks, the Agency igisetl by a Scientific Council; the composition
and the competences of this Council are determyedoyal Decree. The Council consists of high
level experts within the field of nuclear energylanuclear safety.

The Agency exercises its authority with regard ke thuclear operators through one-sided
administrative legal acts (the consent of the pessovolved is not required) such as the granting,
refusal, modification, suspension and withdrawdicdnses, recognitions or approvals. It organises
inspections to verify the compliance with the caiotis stipulated in these licenses and with the
regulations enforced by Law/ Royal Decree. The Agetan claim documents in whatever form,
from the facilities and companies under its sumgowi. Infractions with regard to the decisions of
the Agency can be sanctioned.

According to article 9 of the law of 15 April 199%he nuclear inspectors are nominated by the King
and they are considered as judiciary police officauxiliaries of the King’s Attorney. They search
for non-compliances with the law and establish tHgnofficial entry. They can give a warning
accompanied by a period (of maximum 6 months) irclvkhe infractions must be resolved.

The operation of the Agency is entirely financed thg companies, organisations or persons it
renders services to. In practice this is done thinawon-recurrent fees or annual taxes at the erpens
of the holders or applicants of licenses, recogngior approvals; the taxes are set by Law, the fee
by Royal Decree. The receipts and expenditureBeoAgency have to be in equilibrium.
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According to the Law of April 1994 (as amended) tRANC may call upon the assistance of
recognised bodies for health physics control, dadathorised inspection organisations (AIO) in
this report, or on legal entities especially crddby it to assist it in the execution of its misso
The FANC makes use of this provision and delegdiiésrent tasks to Bel V, its subsidiary, a.o.
routine inspections.

The Federal Agency for Nuclear Control created \Bah September 2007, a subsidiary body with
the statute of a so-called ‘fondation’ as definedBelgian law. According to the law of 22
December 2008, Bel V is given a mandate to perfoegulatory missions that can be legally
delegated by the FANC, without consulting the pubtiarket.

It is through the association of the FANC on ordesand Bel V on the other that the function of
Regulatory Body as stipulated in article 20, of fleent Convention is ensured.

5.4.2 The statute of Bel V and its relations with the FANXC

Bel V's General Management reports to a Board datiors, appointed by the Board of the FANC.

The staff of Bel V is composed of experts from ftbemer Authorized Inspection Organisation
AVN and is carrying out all the regulatory actiesi since April 2008, including the surveillance
activities, previously performed by AVN. Only recoged experts (according to article 73 of the
GRR-2001) can perform surveillance activities.

Within the framework of the Belgian legislation, |Bé&:

» Supervises the delivery and the operation of te&lkations, verifies the compliance
with the licence requirements and recommends tbendiee to take corrective
measures if conditions of degraded safety are tigte®el V has no enforcement
power to impose actions on the licensee but hasptssibility to indicate the
problems to the FANC, if necessary.

* Advises the authorities on the development of rarckemergency planning and
intervenes in the management of nuclear and/ool@gical crisis situations.

» Performs and evaluates safety reviews in the nueled radiation protection fields.

Bel V's technical personnel comprises some 55 usityegraduates (engineers and physicists), and
recruitment is consistent with the foreseeable Voadk The workload relating to inspection of
installations is more or less constant; more végiabthe time load regarding the progress of the
applicants’ projects and the number of studiesetodviewed, and also regarding the assessment of
incidents or specific safety problems in the iratains.

As supervision action of the FANC on Bel V, a “Mgeament Agreement” is being concluded
between the FANC and Bel V. It formalizes sevasyects like:

- The description of regulatory tasks that Bel Vfgens on behalf of the FANC
- The approval by the FANC of the inspection prognze of Bel V

- The control of the tariffs of Bel V

- The quality management policy of Bel V

- Some financial arrangement between FANC and Bel V

- Avoiding conflicts of interests

- Some human resource agreements

- Elements of the Bel V Management policy
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This management agreement is concluded for a pefibdsears and implicitly renewed at the end
of each period. It can also change/evolve in fumctf experience feedback, future needs or
missions.

Bel V being a non-profit organization, its finaricr@sources are used to pay for its personnel
(including training), to participate in national orternational working groups, for research and
development activities, for keeping technical aeglutatory documentation.

More information on Bel V, the organisation and dsties is available on its web site:
http://www.belv.be

5.4.3 Relations between ONDRAF/NIRAS and the FANC

The Belgian Agency for Radioactive Waste and EmcRissile Materials (ONDRAF/NIRAS) is a
public body governed by a board of directors, whasembers are appointed by the federal
government. ONDRAF/NIRAS is supervised by the fatlévinister who is responsible for the
energy policy which is represented at the board Epmmissioner. The Federal Minister for Home
Affairs also has a Commissioner in the Board of eDiors of the ONDRAF/NIRAS.
ONDRAF/NIRAS submits annually an activity reportRarliament.

With regard to the management of radioactive wakiee FANC and ONDRAF/NIRAS have been
entrusted by the legislator with a legal objectithat is mostly identical, namely the protection of
the public and the environment against the hazafdsnizing radiation, in particularly resulting
from the presence of radioactive waste. Howeverjrbtruments used by those agencies in order to
achieve this objective, are different.

The role of ONDRAF/NIRAS should not be confusedhifiat of the FANC. Both Agencies have a
complementary role to play. The FANC is the Sa#tyhority, who sets the operation conditions
in the licenses, issued formally by the politicabtAorities. ONDRAF/NIRAS as a waste
management agency qualifies the waste storageraogdgsing facilities, only from a perspective of
the quality of the conditioned waste in view ofstfe long-term management.

ONDRAF/NIRAS is the owner of large amounts of raditive waste. Through its 100% subsidiary
NV Belgoprocess SA, who is the operator of two aaclsites, ONDRAF/NIRAS is also involved
in the processing and storage of radioactive wdsts. responsible for the construction of new
installations on these sites, which needs to bensed by the FANC. ONDRAF/NIRAS is
responsible for the decommissioning of installagiam these sites, which ceased their activities. It
is charged with the development of repositoriestha waste. Even though ONDRAF/NIRAS is
currently neither an operator of nuclear instadlasi, nor a holder of nuclear licenses, the missions
subcontracted by this Agency are performed by tperaiors (e.g. Belgoprocess) under its
responsibility and supervision. None of the missiaxercised by ONDRAF/NIRAS can be
regarded as missions belonging to the RegulatodyB@n conformity with art. 20, paragraph 2, of
the Convention).

The distinction between the competences and regplitiss of the FANC and ONDRAF/NIRAS
are formalized, because the supervision and palitiesponsibility of these public institutions is
exercised by different members of the federal gowemt. This does not prevent both public
institutions from concluding privileged relationstvone another. In implementation of the GRR-
2001, both institutions have concluded an agreeineriew of the mutual exchange of information
and mutual consultation concerning the aspectsadioactive waste management. For more
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information:www.nirond.be

As the responsible agency for radioactive waste agament, ONDRAF/NIRAS works for all
matters related to the safety of waste managenmmehthe protection of the environment in close
cooperation with the FANC. A formal agreement oigeng all the legal interfaces between the two
agencies has been signed in 2003. The interadbetveeen the two agencies are organised by and
structured in three-yearly programmes of work, mafy the thematic priorities, objectives,
deliverables and planning of work. The current paogme of work is periodically reviewed. A
Commission with members of both organisations arnth \& rotating chair was created; this
Commission coordinates all activities and inte@tdithat are covered by the agreement.

Belgoprocess is a company of which all the sharehald by ONDRAF/NIRAS. The members of
the Board of Belgoprocess are appointed by the dBadr ONDRAF/NIRAS. A government
Representative, appointed by the federal Minisésponsible for the energy policy, attends the
meetings of the Board.

Belgoprocess is the industrial arm of ONDRAF/NIRAGNDRAF/NIRAS installations for
processing and storage of radioactive waste areatgoeby Belgoprocess; these are located on two
sites BP1 and BP2. Belgoprocess is holder of theratimg licenses. The agreements between
ONDRAF/NIRAS and Belgoprocess are laid down in kb@gn agreements. More information can
be found orwww.belgoprocess.be
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Organisational Structure of the Relationships betwen the Waste management Authorities an
the Safety Authorities

Waste
anagement Safety
Authorities Authorities

Waste owners / producers Licensees |/ operators

Belgoprocess is the daughter company of ONDRAF/NBRAVC is an “AlO”
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6 Section F: other general safety provisions

6.1 Article 21: Responsibility of the licensee

Radioactive materials can not be brought into @cessed in a class | facility until it has been
licensed by Royal Decree. For class Il and Il lfaes, the licenses are issued by the FANC.

The Royal Decree of 20 July 2001 (GRR-2001) stigslalart. 5.2) that the operators of the
facilities are to comply with the conditions setle licenses.

For class | facilities, one of the licensing comatis is the conformity with the ‘safety analysis
report’ (SAR) handed in with the application. Th®RSmust be kept up to date. .

The license also requires that the installatiom isonformity with the general data to be provided
by virtue of article 37 of the Euratom Treaty (pppdicable). This article 37 requires that each
Member State is to provide the European Commissitingeneral data relating to any plan for the
disposal of radioactive waste in whatever formraen to make it possible to determine whether the
implementation of this plan is likely to resulttime radioactive contamination of the water, soil or
airspace of another Member State.

Note that the Commission recommendation of 6 Deeznd999 stipulates that the ‘disposal of
radioactive waste’ covers any planned disposalceidantal release of radioactive substances in
gaseous, liquid or solid form, associated with @peration of nuclear reactors, fuel reprocessing,
mining, fuel fabrication, fuel storage, waste pisieg and storage, dismantling, the emplacement
above or under the ground of radioactive wastes, et

The licensee has to organise a Health Physics Degat. In accordance with article 23 of the
GRR-2001, this department is entrusted with thé& tafs organising “health physics control”
activities, which include amongst others:

1) delimitating and signalling the controlled aea

2) investigating and inspecting the existing pcbten means

3) recommending extra protection means and ap@tepprocedures in order to optimise protection
4) verifying the operation and the correct usenefisuring devices

5) investigating the proposals for the transpbradioactive materials inside or outside the facil

6) supervising the conditioning, loading and udiag of radioactive materials inside the facility

7) the monitoring of dose rate and of radioactigatamination

8) keeping the inventory of liquid and gaseoushisges, as well as the recording the inventory
and movements of solid waste

9) review and approval of proposals for clearance
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and the verification of compliance with the othem\psions of the GRR-2001 and with the license.

The Head of the Health Physics Department is arrexpcognized by the Agency. Article 73 of
the GRR-2001 regulates the recognition of the d@spéiere are two classes of experts. Class 1
experts must be engineer in physics, engineer ateau sciences or must have another education
complemented by a specialisation in nuclear scietfogir application for recognition is also
reviewed by the Scientific Council of the Agencyass 2 experts must have an education that is
appropriate for their task (engineer, physicist Al).must have successfully followed a dedicated
course in radioprotection (120 hours ).

In class | facilities, the head of the Health Pbgdbepartment must be a class 1 expert and is also
head of the Safety and Health department.

In class Il and class lllI facilities, the head ¢ tHealth Physics Department must be a class 1 or a
class 2 expert. If there is no in-house experthiéedth physics control activities are entrusteth&o
Agency, which can delegate these tasks to a rexednorganisation for health physics control
(AVC for instance).

The operator has also to subscribe an insuraneeypmvering his civil liability resulting from his
nuclear activities. The Law of 22 July 1985, whintegrates the Paris Convention and the follow-
up Convention of Brussels and their additional @ecots, and modified by the Law of 11 July 2000
set the maximum amount of the operator’s civililighfor damages caused by a nuclear accident
to about 30Hmillion euros (per accident and per site).

Some operators have obtained a derogation thaslumeir civil liability to about 75 million euros.
Belgoprocess obtained this derogation on 30 JarRG0y.

The GRR-2001 sets other obligations for the operéte is required to inform the workers likely to
be exposed to ionising radiation before they afectdd to a work station (article 25) and he has to
keep the individual and collective doses as lowessonably achievable and below appropriate
limits (article 20).

In the license applications, the operator must carhimself to register with ONDRAF/NIRAS and
to conclude with this organisation an agreemermniadioactive waste management.

As far as the clearance of solid waste is conceniedHealth Physics Department of the operator
must approve the proposals for clearance and thesumiag procedures and techniques to verify
that the clearance levels are complied with. Tleeggeized organisation for health physics control

or Bel V has to confirm this approval if such aarance for the same materials and according to
the same procedures has not been approved prexiousl

6.2 Article 22: Human and financial resources
6.2.1 Human resources

6.2.1.1 ONDRAF/NIRAS — Belgoprocess

As of 31 December 2010, ONDRAF/NIRAS had 84 perméanfnd|-time employees.

* This amount is being reviewed
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The permanent workforce was made up of 65 employégbsa university degree, 13 with a higher-
education degree and 6 educated to secondary ssfanolard.
The temporary workforce comprised 8 employees.

Belgoprocess, which is in charge of the industm@nagement of the processing and storage of
radioactive waste, whereas ONDRAF/NIRAS is resgaasfor the overall and administrative
management and research, employs 280 people émslaf 2010).

ONDRAF/NIRAS stimulates its workforce to match orgo beyond the required level by attending
regular training in specific technical fields (raltigical protection, waste conditioning techniques,
disposal of radioactive waste,...) as well as in ganéelds (languages, quality management,
information technology,...). About 2 percent of therking hours and of the “personnel” budget is
dedicated to this training.

Belgoprocess organises the legal training requisethe relevant Royal Decrees as a minimum.

ONDRAF/NIRAS and Belgoprocess are also largely im@d in working groups set up by
international organisations (IAEA, NEA, Europeann®@uission, ...) in the field of radioactive
waste management.

6.2.1.2 About NPP’s - ELECTRABEL

The Doel and Tihange nuclear power stations areratge by the “Société Anonyme
ELECTRABEL” which itself is part of GDF SUEZ companELECTRABEL is active across the
entire energy value chain, in electricity and naltugas, upstream to downstream; it means:
generation, trading, sales and energy services.

With a total generating capacity in Belgium of 1328W (2010), ELECTRABEL generates about
70% of the electric energy consumed in Belgium. ELIRABEL is the owner of the units 1 and 2
of Doel, of about 90% of the units 3 and 4 of Daélthe units 2 and 3 of Tihange, and of 50% of
Tihange 1.The installed power of Belgium’s nuclganerating units accounts for some 40% of all
installed power in Belgium. Nuclear electricity aoats for some 55% of the electricity consumed
in Belgium.

About 1950 people are devoted to nuclear powerostatperation among the 3000 personnel
working for electricity generation as a whole, fBECTRABEL'’s total Belgian workforce of 7200
employees. GDF SUEZ, of which ELECTRABEL is a paiso has an Engineering division
(Tractebel Engineering - TE) which is the Architéetgineer of the Belgian nuclear power stations
(and of most of the fossil fuel fired plants) antdigh houses the know-how of over forty years of
nuclear technology, which started with the congitomcof the research reactors at the SCK-CEN
Mol Research Centre.

6.2.1.2.1 Organisation

The present ELECTRABEL organisation for the two Ieac sites follows a matrix structure
conform with the main professions and the collategaelationship between the different actors in
the operation and the management of a nuclear polaset.

This organisation has the following targets:

- accurate identification of the responsibility oéthuclear site;

- well-defined activities giving clarity in the respsbilities’ distribution;

- small number of interfaces by developing of padhgrs in place of customer/supplier
relations;
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- continuous goal to strengthen nuclear safety.

In this organisation, the different departmentplant's level are: “Operations”, “Maintenance”,
“Engineering support”, and “Care”. The site is al®ported by a local (depending of the site)
representation of the “Fuel” central department afthe “PPM” central department, and of the
“Purchasing” central department.

The profession of the “Operations” department 8 tiperation of the installations. The one of
“Maintenance” is the maintenance of equipments mstallations. "Engineering support” is in
charge of: the site projects’ and modificationstfpbo management, the main multi-skills projects,
and the role of design authority. “Care” is in a®of all controls (including delegation of Health
Physics), measurements, protection of the workeesgical safety including fire protection) and
safety of the installations (including the settung and the management of the emergency plans).
The “Fuel” department is in charge of all the faa@hdling operations, as well as the follow-up of
the cycles, while SYNATOM remains in charge ofadpects concerning procurement of new fuel
and the back-end of the cycle. The "PPM" departmericess Performance Management, is in
charge of activities related to quality assuraramtinuous improvement, internal and external
operating experience, human performance managearghtjusiness oversight.

A central and independent department is committeth wiuclear safey: ECNSD, the
ELECTRABEL Corporate Nuclear Safety Department.sTdepartment depends on the head of
Health Physics of ELECTRABEL (in the sense of thRR52001) who delegates the Health
Physics' mission to:

- the direction "Care" at corporate level (health&bgaf nuclear safety);

- the "Care" departments at local level;

- the ECNSD department.

ECNSD assumes the following missions:
- nuclear safety strategy and coordination
- reporting
- expert advise
- independent controlling
- operational support

At the Business Entity Generation level of Elecaélathe following departments are present:

- Process and Performance Management (PPM): The Ripidrtchent is in charge of the
Quality Assurance, Human Factors, and OperatiorpeEence activities.

- Asset Management & Strategy (AM&S): The Assets Mgmaent & Strategy department is
in charge of the strategic assets management asdmé support activities. It manages
large-scale safety projects common to the NPP’sheamdiles project coordination between
them.

- Nuclear Fuel and Liabilities: The Nuclear Fuel amabilities department is in charge of all
the fuel handling operations, the follow-up of ttycles as well as of the relations with
Synatom, the company who is in charge of all aspeahcerning procurement of new fuel
and the back-end of the fuel cycle. It also givegi@ to the Nuclear Power Plant Sites in
the fields of dismantling and radioactive waste aggment.

Chapter 13 of the Safety Analysis Report describestructure of that organisation which has been
approved by the Belgian Safety Authorities.

6.2.1.2.2 Training
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The Safety Analysis Report (chapter 13) of a NP&sdparticularly with personnel qualification,
training and re-training. Qualification of the pemsel is inspired from the ANS 3.1 standard,
though adapted to the Belgian educational systdm.Safety Analysis Report defines the level of
gualification corresponding to each of the safethated functions. It does not state the individual
gualifications of each person in the organisatiahart. However, demonstration of qualification of
all the operating personnel is available to Belnd ¢he FANC.

The training programmes are defined in the Safatglysis Report, which includes a “function-
programme” correlation chart. Chapter 13 of thee§aAnalysis Report exhaustively lists all posts
for which a license is required. This license iarged on the basis of the positive opinion expesse
by an Assessment Committee - Bel V being membehisfCommittee, with veto power - which
assesses the operator’s knowledge. This qualidicas reviewed every two years or, if an operator
has ceased during four months or more performiegftinction for which he was qualified. It is
renewed conditionally to, amongst others, a favioleradvice of the Assessment Committee on the
basis of the individual’s training and activitydil

A knowledge re-training programme for all qualifipdrsonnel is set up in function of the occupied
position. The content of this programme is discdsseéh Bel V, is essentially operation-focused
and includes, amongst others, a refresher cougsedieg the theoretical and practical knowledge
(two weeks per year), training on the full-scopendator (two weeks every two years) and, in
teams, a review of the descriptions of the diffesyrstems (two weeks per year).

Similar attention is given to the maintenance pemgb (department “Maintenance”, see next
section).

For all the personnel of the plant, there are ingirand retraining programmes which are adapted
according to the duties of the personnel. Note thatRoyal Decree of 20 July 2001 requires an
annual retraining of the whole personnel on thechasges of radiological protection, including the
good practices for an efficient protection and mirgler of the emergency procedures at the work
site.

The instructors who give the training are qualified the particular subjects that they teach, and
possess a formal instructor certification.

Subcontractors are responsible for the trainingth&ir own personnel; moreover training in
radiological protection is legally required andnde specific to the site where they will work.
They must pass an examination at the site befeyedhre allowed to the work place.

Since 2007, all the personnel and subcontractoesatipg in the plant have to follow a new basic
training in nuclear safety.

In addition to the individual training, great casegiven to master the knowledge existing in the
nuclear domain.

The design bases of the plants, i.e. the knowleddglee design of the plants and the reasons of the
choices made are an important part of the knowledge

ELECTRABEL is member of the World Association of ¢lear Operators (WANO) whose
objective is to reach higher standards for thetgadad reliability of the operating nuclear units
through permanent information exchange, peer resjiegood practice programmes, mutual
assistance. ELECTRABEL is also member of the Imt&itof Nuclear Power Operations (INPO)
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whose mission is to promote the highest levelsatéty and reliability — to promote excellence — in
the operation of nuclear electric generating plaim®ugh plant evaluations, training, events
analysis and information exchanges.

6.2.2 Financial resources

6.2.2.1 General information

The mission and competences of ONDRAF/NIRAS arénddfby the Royal Decree of 30 March
1981, as amended.

This Royal Decree defines the mission and competeaE ONDRAF/NIRAS states with respect to
waste management financing:

= All the costs related to the activities of ONDRAHRAS will be charged to those who
benefit from the performed services ("polluter ppgiaciple”)

= Those charges, evaluated at cost price, will b&ibliged among the beneficiaries of the
services in accordance with objective criterialsethe Board of ONDRAF/NIRAS.

= ONDRAF/NIRAS may, following agreement by the Mimistof Economic Affairs, manage
a fund in order to finance long term duties, intjgatar the disposal of the waste. This fund
is fed by contributions from the waste producecgpoading to rules approved by the Board
of Directors of ONDRAF/NIRAS and by the Minister BEonomic Affairs. The use of this
fund is submitted for regular auditing by a spesiaiveillance committee..

= A special fund has been built to cover any contm@ests associated with failed producers.
This fund is fed by an additional charge on all Weste producers. The use of this fund is
submitted for regular auditing by a special sutaate committee.

= For the financing of the decommissioning activitiégacilities other than the nuclear power
plants, ONDRAF/NIRAS will establish and/or qualifyy agreement with the producers
concerned, the arrangements aiming at guarantésngnancing of those operations.

= The financial arrangements, for the waste managemanthe "regular" waste producers
will be fixed in an agreement to be concluded bem@®NDRAF/NIRAS and the producer.

= The contribution to waste management costs fordsional" producers is decided upon by
the Board of ONDRAF/NIRAS.

= The tasks of ONDRAF/NIRAS set by the law of 12 Daber 1997, extending the agency's
mission to drawing up an inventory of nuclear ligieis include the following:

1. Drawing up a register specifying the location anddition of all nuclear facilities
and all sites containing radioactive substanceBalgian territory

2. Estimating the cost of decommissioning and cleanmof these facilities and sites;

3. Evaluation of the availability of sufficient fundis carry out these future or ongoing
operations;

4. Updating the inventory every five years.

In line with the above, ONDRAF/NIRAS works at cg@sice, with complete financial transparency
with respect to the producer. For that purposbag established a financing mechanism based on
fees per volume unit of waste delivered, in ordeensure complete financing of all the operations
to be performed. The acceptance of the waste anttdhsfer of property implies also the transfer
of financial means from the waste producer to ONPRARAS for the short (treatment and
conditioning) and long term management of the wéstisrage and disposal). Good assessment of
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the waste management system is therefore requirddtermine accurate fees which limit the risk
of insufficient financing becoming a burden for t@mmunity in the future.

For storage and disposal operations the fees adeiqga the "long-term fund”, which is interest
bearing. ONDRAF/NIRAS has the responsibility formaging the fund. Each accounting year the
financial performance of the fund is reassessed.

According to the Royal Decree of 4 April 2003 thgefacy's funds available in the medium and the
long term must be invested in financial instrumastied by the Federal State. As a result, the
board of ONDRAF/NIRAS has decided to invest theetsof the "Long-term fund” into Belgian
governmental bonds which will be passively managed.

In 1996 the financial mechanism was changed. Befioa¢ date, there were no guarantees with
regard to fixed costs, and tariffs were based ompl net present value calculations. A new
mechanism was put in place in 1996 by ONDRAF/NIRASich aims to reduce risk while
satisfying the fundamental principles of financing.

The provisioning mechanism for the long-term fursl such that it theoretically assures
ONDRAF/NIRAS that its fixed costs will be coveresl &ell as its variable costs as they arise. It is
applicable to producers who have concluded wadtection agreements with ONDRAF/NIRAS
and is based on the following three key elements:

* contractual quantities: each of the main producefs radioactive waste notifies
ONDRAF/NIRAS of its total waste production prograenenabling ONDRAF/NIRAS to
distribute its fixed costs among the producers;

» tariff payment: each producer pays the long-termdfa contribution corresponding to the
total costs (fixed and variable costs, includingrgimes for technological and project risks)
of the medium- and long-term management of theevadten over by ONDRAF/NIRAS;

* contractual guarantee: each of the main produaarsists himself to paying the long-term
fund the balance of the fixed costs attributableitowaste that has not yet been covered by
tariff payments.

The conditions according to which the long-termdunust operate are set out in the so-called
‘collection agreements’ concluded between ONDRARAS$ and the waste producers. The
working hypotheses of ONDRAF/NIRAS and the conedciquantities notified by the main
producers can be reviewed on an ad hoc basis,der do adapt the financial conditions to the
evolution of the long-term management activitied ahthe economic context.

To take into account the time value of money ardpportunity cost of capital, the fees escalate
each year, beyond inflation, by a constant interats, fixed at 2% in real terms, corresponding to
the net discount rate applied by ONDRAF/NIRAS fat present value estimates of its future
storage and disposal costs.

The parts of the payments which relate to fixedis@se offset against the guaranteed sum and
hence the size of the producer's guarantee redwtbstime. Should a producer review its
originally planned volumes to higher values, thargnteed sum would be increased accordingly
(and other producers' guarantees correspondinghedsed). At the end of the contractually agreed
period, or in case the waste producer would tertairtae relationship with ONDRAF/NIRAS
before term, the waste producer will pay in fudl @dutstanding share of the fixed costs, i.e. that p

of the guaranteed sum which remains unpaid.

Financial provisions for decommissioning are neated within this article but under article 26.
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6.2.2.2 About NPP’s

6.2.2.2.1 Belgian legal context

Since 1985, the Belgian utilities have set up adiiog system for the dismantling and
decontamination of the Doel and Tihange nucleargostations (including the installations for
waste and spent fuel management).

The new legal basis regulating the responsibibtythe dismantling of the nuclear power plants and
the back-end of the nuclear fuel cycle is the lawld April 2003. This law stipulates that
SYNATOM is responsible for the coverage of deconsmising costs and costs related to the
management of irradiated fissile materials andtlier management of the funds necessary for that
coverage, on behalf of ELECTRABEL and SPE (Publiecticity Society). The law addresses,
among others, the following topics:

- the installation of a follow-up committee named C@dmmission des provisions nucléaires)
and its responsibilities;

- the development of a revised methodology for theutation of nuclear liabilities;

- the transfer of existing funds from ELECTRABEL/SRESYNATOM,;

- the percentage of the funds that can be lent.®E RABEL and SPE

- the management of the funds.

ELECTRABEL and SPE remain liable for all costs melyag the future dismantling of the nuclear
power plants, including cost overruns.

6.2.2.2.2 Dismantling funding system
The main characteristics of the applied methodokrgythe following:

- the amount of funds must be accrued over the kfeeetancy of the nuclear power plants (as
defined by the law of 31 January 2003, i.e. 40rudde years),

- the current technical scenario to evaluate the adlimg cost is a conservativeapproach based
on the immediate dismantling of all units of thengasite (Doel or Tihange) in sequence, and
the decommissioning of the common facilities afte¥ decommissioning of the last unit on
each site.

- the initial funding is equal to the net presentueabf all future decommissioning expenses
(based on a study performed by an independent esigily company and the engineering
office Tractebel).

The new law stipulates a three-year review andrimdb approval by the CPN of any changes in
methodology, funding or investment policy. For ttmnclusions of the CPN with respect to the
sufficiency of financial funding, the assent of ORBF/NIRAS is needed.

6.2.2.2.3 Funding system for the management of spent fuel

The applied methodology ensures that appropriatesares are made to cover the costs associated
with the management of irradiated nuclear fuel émduclear waste, up to and including their final
disposal.
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The estimate has been based on the future costdl &pent nuclear fuel during the total lifetimie o
the 7 nuclear power plants in Belgium as from 168@ards (the spent fuel used before 1986 has
been reprocessed and the corresponding future bases also been provisioned). Those costs
cover, but are not limited to the intermediate $gaal storage until a solution for its treatmest i
defined (reprocessing or conditioning in view ofedt disposal), spent fuel reprocessing or spent
fuel conditioning, waste storage and final disposal

In order to limit the risks associated with theuhet availability of sufficient financial means,
several technical scenarios for reprocessing @ctitisposal have been identified and their related
cost duly evaluated following the same methodolofye amount of funds is determined by the
most expensive identified scenario i.e. deferregraeessing of spent nuclear fuels without
recycling of the recovered fissile materials.

6.3 ARTICLE 23: QUALITY ASSURANCE

The qualification of the waste treatment and coodinhg (including radiological characterization),
as well as storage facilities are imposed at natievel by the Royal Decree of 18 November
2002, which is an important element of the quadifpstem of the Belgian waste management
regime.

6.3.1 Provisions for the qualification of storage and praessing installations for radioactive
waste.

The qualification of the equipment intended forate, processing and conditioning of radioactive
waste as laid down by the Royal Decree of tHe N8vember 2002, ascertains that all technical and
administrative measures implemented by the Opérgtarantee the conformity of the radioactive
waste with the Waste Acceptance Criteria issuedNyRARNIRAS. This qualification is one of the
conditions for acceptance NDRAFRNIRAS of radioactive waste produced by an Operator.

The Royal Decree of BNovember 2002 “regulating the qualification of gmuent intended for
storage, processing and conditioning of radioactivaste [translate]” defines the legal
framework for the equipmentintended for storage, processing and conditiomifigadioactive
waste. This Royal Decree is applicable from iteddtpublication in the Belgian Bulletin of Acts,
Orders and Decrees, i.e. from™Becember 2002. Article 7, § 2 of this Royal Decreguires
ONDRAF/NIRAS to specify the practical terms, both technical adlninistrative. These practical
terms have been specified in Technical Notes dngwhbyONDRAFNIRAS.

Each national equipment, in which radioactive wadtBelgian origin is processed, conditioned or
stored, falls within the scope of this Royal Decrfel8" November 2002 (Article 2). As for

> Article 1, 5° of the Royal Decree of 18lovember 2002 defines an operator as “a busiadgssindation,

an institution or a natural person who operatespagent and for whom the Institutio@iIDRAF/NIRAS]
exercises its authority”. Exploitant: une société, un organisme, une institutou une personne
physique qui exploite une équipement et au bendfigael I'Organisme exerce ses competehces

“ réglant 'agrément d’équipements destinés a I'gpdsage, au traitement et au conditionnement deedgch
radioactifs” [original French text taken from the Royal Degje

The Royal Decree of Y8November 2002, Article 1, 1° defines “equipmens’“avery installation that can
assure storage, processing and conditioning ofoaative waste, including the apparatus allowing the
identification of the characteristics of the proddcradioactive waste packages”[translatedgqtiipement:
toute installation qui permet d’assurer l'entrepgsa le traitement et le conditionnement des déchets
radioactifs, y compris I'appareillage qui permet déterminer les caractéristiques des colis de diche
radioactifs produits’. [original French text taken from the Royal Deef
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equipment located abroad and contracted by a Belgwner of radioactive waste in view of
processing, conditioning or storage of his wastgicke® 10 of the Royal Decree specifies that “any
contract concluded between a Belgian owner of ediee waste and a foreign operator for
processing, conditioning and storage of his radieacwaste must be approved beforehand by
ONDRAF/NIRAS in view of the future acceptance of this wasteh®yInstitution, focusing particularly
on the quality management system applicable tdeblenical equipment in order to guarantee the
conformity of the waste with the acceptance crtefranslated]

As such, a Belgian owner of radioactive waste singtlose upon a foreign operator the practical
terms of the qualification process similar to thtdsa are applicable to Belgian operators by way of
the contract concluded between both parties. Adh,stice spirit of the Royal Decree of
18" November 2002 will be respected.

Finally, Article 6 of Royal Decree of ¥8November 2002 specifies that “the Minister supsng
ONDRAFNIRAS may require that certain radioactive waste cooditig equipment offer the
technical possibility of sampling the final produoctactive operation, in view of its qualification
(...)" [translated’].

The general procedure for the qualification of dbaded waste packages consists of three
components:

1. the qualification of the radioactive waste procegsand conditioning process, including the
Operator’s temporary storage facility for CondigonwWaste PackageswpP);

2. the qualification of the primary packaging of ther,

3. the qualification of the radiological characteriaat methodology forcwPs, including the
gualification of the measuring equipment.

According to Article 7, 8§ 2, the qualifications mde granted to the [Belgian] Operator for a
maximum duration of five years. In case of a fone@perator and in spirit of this Article 7, § 2eth
qualifications will be granted to the Belgian owh@ra maximum duration of five years.

8 Article 10: “ Tout contrat conclu entre un propriétaire belge dézhets radioactifs et un exploitant étranger

pour le traitement, le conditionnement et I'entrepge de ses déchets radioactifs doit étre apprawé
préalable par IONDRAF en vue de la prise en charge ultérieure de ceshetécpar I'Organisme et en
particulier sur systeme de qualité d’applicatior’équipement technique afin de garantir la confagmiles
déchets avec les criteres d’acceptatidoriginal French text taken from the Royal Decree]

Article 6: “Le Ministre chargé du contréle de I'Organisme peaxtiger que certains équipements de
conditionnement de déchets radioactifs possedepbsasibilité technique d’échantillonnage du prodingl
en exploitation active, en vue de leur agrément’([adiginal French text taken from the Royal Dedree
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As a general rule, this Qualification Procedurdofok a step-by-step approach:
1. the drawing up of the applicable Waste Acceptanteia byONDRAFNIRAS,

2. the drawing up of the Technical Qualification FilggF's) for each of the three components
of the Qualification Procedure (Radioactive WastecBssing and Conditioning Process,
Primary Package and Radiological Characterizatiethigdology) by the Operator,

3. the approval bpNDRAFANIRAS of theTQF's from Step 2,

4. the performance, b@NDRAFNIRAS or its representative, of a Technical Audit peitag to
the Radioactive Waste Processing and Conditionrogdé3s and the Primary Package — these
Technical Audits must lead to a satisfactory result

5. the approval byoNDRAF/NIRAS of a First Production Documentation File pertagntio the
Radioactive Waste Processing and Conditioning Bsoaad the Primary Package,

6. the drawing up of an Application for Qualificatidor each of the three components of the
Qualification Procedure by the Operator or, in cata foreign Operator, by the Belgian
owner of radioactive waste

7. the deliverance of the Qualifications bDRAFRNIRAS when the requirements of Step 3, 4, 5
and 6 are met.

The general procedure for the qualification of umtitoned waste packages consists of two
components:
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the qualification of the methodology that guarastélee conformity of the unconditioned
waste packages with the applicable waste acceptaitega, and

the qualification of the radiological characteriaat methodology for unconditioned waste
packages, including the qualification of the meeguequipment.

The Qualification Procedure for unconditioned waséekages proceeds according to the same
method as described for the conditioned waste pmska

6.3.2 Acceptance procedure for conditioned radioactive wste packages

Conditioned radioactive waste packages are acceuimurding to the sequence outlined below. A
procedure APG — 4 DC ‘General Procedure for theeftance of Conditioned Radioactive Waste’
has been drafted in accordance with ISO 9001, 20@®n.

1.

Production of the packages during a ‘campaign’ etiog to a process qualified by
ONDRAF/NIRAS who can also proceed to dedicated ktext the correct application of the
procedures during the production itself.

Submission to ONDRAF/NIRAS of the production documagion of a ‘campaign’ including a
request for acceptance, supported by radiologicth dor each individual package as
determined following a physical inspection by theducer or by Bel V or by a recognized
organisation for health physics control and usingadiological characterisation method
approved by ONDRAF/NIRAS. The request for acceptameist be supported by a declaration
of conformity with the acceptance criteria rulirtiglze time of production.

ONDRAF/NIRAS examines the production documentatimial the acceptance request: this is
the administrative check. ONDRAF/NIRAS then writasletter to the producer with any
comments resulting from this administrative check.

ONDRAF/NIRAS carries out a physical examinationtbé packages that form part of an
‘effective request for physical transfer’. Thesel@ges may have been produced during several
conditioning campaigns whose production documeoriatinas previously undergone
administrative inspection.

For each batch to be transported ONDRAF/NIRAS issa€clearance for removal report’
setting out the results of the physical inspectind any administrative or technical reservations.
This clearance report is signed before removal bg producer who returns it to
ONDRAF/NIRAS.

ONDRAF/NIRAS finalises the inspection report rethte the production documentation files,
including comments made during the physical inspectthese will serve as a technical
reference for the final acceptance report.

Planning of the transport of the primary packagesomditioned radioactive waste in one or
more campaigns of which the production documentakias been successfully examined by
ONDRAF/NIRAS.

Simultaneous issuance of a protocol of acceptandeofa protocol of transfer for the packages
to be transferred; these two contractual documamdirst signed by the producer and then by
ONDRAF/NIRAS. The producer receives a copy of tegorts signed by ONDRAF/NIRAS not
later than the date of removal.

The packages of conditioned waste are physicaligoxed from the producer’s site and
transported to a facility for storage designateddINDRAF/NIRAS.
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10.0n arrival at the facility, the transferred conulited radioactive waste packages are physically
inspected for storage and a storage report isdssue

11.According to article 17 of the General Rules foe thcceptance of conditioned radioactive
waste, and as part of the conditioner’s liability hidden defects for a period of 50 years, the
packages of conditioned waste will be regularly okleel for conformity with the relevant
acceptance criteria and for their compatibilitytwibeir disposal. The results of those periodical
physical inspections are recorded in reports thatissued by ONDRAF/NIRAS and signed
jointly by the producer and ONDRAF/NIRAS.

This procedure is illustrated below for the compdatvaste (CSD-C) coming from the reprocessing
of Belgian spent fuel in AREVA facilities at the lague facility (Plant UP3). The procedure is

detailed for vitrified residues repatriated ovee tperiod 2000-2007. The same procedure is
currently applied for the acceptance of compactsdives..

An important first step in the waste acceptancecgaare is the approval of the processes and
installations involved. This is explained below.

The AREVA compaction process and the facility (fdelACC) were officially approved by
ONDRAF/NIRAS in April 2010, following the favourablevaluation of the following conditional
provisions:

1. Ability of the process to meet the acceptance riaiteet by ONDRAF/NIRAS

ONDRAF/NIRAS has been able to verify - on the basithe data and information put down in
the technical file of the compaction process - WREVA has the technical and administrative
means to meet each of the acceptance criteriagltine approval stage of the process and,
subject to compaction of the conformity of the proeld CSD-C, during the waste package
production stage.

2. Favourable evaluation of the quality system intcmtl by AREVA in its compaction
facility.

The technical and administrative provisions appbgdAREVA in the compaction facility, are
subject to periodical audits conducted by BUREAURJEAS. The audit reports testify to the
ability of the quality system to ensure that theDAS are produced in accordance with the
applicable technical reference frame.

3. Compliance with the CSD-C acceptance criterionatied) to the qualification of the
compaction process and facility

This criterion consists in checking the equivalebetween, on the one hand, the conditions
defined in Belgium by ONDRAF/NIRAS for the qualiéiton (approval) of the conditioning
processes and facilities and, on the other hamdpithcedure adopted by the French authorities
and applied to the AREVA processes and facilities.

This equivalence is ensured by:

- the drawing up, by AREVA, of a technical file fdret process, following the instructions
defined by ONDRAF/NIRAS,

- the commitment of ANDRA to co-operate with ONDRAMRAS, especially regarding the
follow-up of the modifications of the Atelier ACQqxess and facility, the transmission of
the results of the audits conducted in the compactacility by ANDRA, and the
accessibility of information on the quality of t&&D-C.

Page -79/192 -



This commitment of ANDRA has been formalised by agreement containing the
provisions defined above. So far, this agreemesitoleen scrupulously observed.

The next steps in this specific waste acceptanoeeplure are as follows.

Upon SYNATOM’s request for acceptance of two baschef 24 canisters and
4 spare canisters (each batch corresponds todbeofathe transport flask TN24) ONDRAF/NIRAS
performs an administrative verification of the domntation and provides assistance during the
physical inspection of the canisters.

The inspection modes are described in an inspeatimmual. Before ONDRAF/NIRAS can accept
the batch of compacted waste, each canister muettimee applicable acceptance criteria.

During the whole acceptance procedure, ONDRAF/NIR#&wvs up the necessary reports. Each
step must be satisfactorily concluded before thd werification or inspection can be performed.
Non-conformities may lead to the non-acceptandd@tanisters submitted.

Before performing the administrative verificatiori the documents, the inspection of these
documents and the physical inspection of the camsisthe validity of the approval granted by
ONDRAF/NIRAS is verified.

Administrative verification of the delivery docunien

First, ONDRAF/NIRAS checks the coherence and coimgmsiveness of the individual quality
documents of the canisters, prepared by AREVA. BABEVERITAS issues a certificate of

conformity for each canister and ONDRAF/NIRAS chedke compliance of the acceptance
criteria.

Administrative verification of the production docants at AREVA

Some documents that complete the production doctati@m coming with the delivery documents
can be verified at the site of AREVA. The produstidlocuments contain the documents that are
common to the compacted waste. This verificatiopagormed to check whether the documents
are coherent and complete and the raw materiatsareein accordance with the specifications.

Administrative verification of the documentationBlREAU VERITAS

After a positive evaluation of the verification tife correct application of the quality system of
AREVA, BUREAU VERITAS draws up certificates. ONDRAHRAS checks the traceability of
the documents and the satisfactory character oévhtiation, in order to ensure the validity of the
certificates.

Physical inspection of the canisters at AREVA

In presence of SYNATOM, ONDRAF/NIRAS takes parttie physical inspections performed by
AREVA in order to verify and to attest the integribf the CSD-C canisters, the surface
contamination and the dose rate.

Administrative verification of the AREVA documenitath after taking the canisters from stock

After taking the canisters from stock, AREVA drawp the necessary documents with the
parameters obtained from the physical inspectioNDRAF/NIRAS checks the coherence and
comprehensiveness of these documents.

Administrative verification of the BUREAU VERITASodumentation after taking the canisters
from stock

BUREAU VERITAS issues a certificate after taking tbanisters from stock. ONDRAF/NIRAS
checks the traceability of the documents and tkisfaatory character of the evaluation, in order to
ensure the validity of the certificates.
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Administrative verification of the complete docunteion file
Before transporting the 48 CSD-C canisters, ONDRARAS checks the coherence and
comprehensiveness of the complete documentatien fil

Physical inspection of the canisters at Belgopreces
On receipt of the canisters, ONDRAF/NIRAS attentle physical inspections performed by
Belgoprocess before storing the canisters in haif Building 136.

Administrative verification of the Belgoprocess dowentation
After verifying the documentation on receipt of ttenisters at Belgoprocess, ONDRAF/NIRAS
can proceed to the acceptance of the canisters.

Protocol of Reception, Acceptance and Transfer

The receipt of the 48 canisters is formalised landng up a Protocol of Reception.
ONDRAF/NIRAS also issues a Protocol of Acceptaned a Protocol of Transfer to indicate its
acceptance of the 48 canisters. ONDRAF/NIRAS tlausfes that the transferred compacted waste
is in accordance with the applicable acceptander@i The finally accepted documentation file
contains all documents and reports resulting frbm \terifications and/or inspections described
above.

6.3.3 Quality Management certification of ONDRAF/NIRAS and Belgoprocess

ONDRAF/NIRAS installed since 2000 and in a stepwisgnner a Quality Management System.
The “Quality Control” logic at the beginning evotvéowards a “Quality Assurance” approach.
Total Quality Management aims at improving the ngamaent of the operations.
ONDRAF/NIRAS is currently making the necessary stémpwvards the adoption of an integrated
management system (Quality, Safety, Environmenjtjn.line with the IAEA Safety Requirements
and Safety Guides concerning integrated managegsystems. This is done in close collaboration
with its daughter company Belgoprocess.

The “Acceptance system” of ONDRAF/NIRAS obtained tBO 9001 certificate in June 2002. The
Acceptance System constitutes the central pointratavhich most activities of ONDRAF/NIRAS
revolve. This is of course the main reason whyg heen certified first.

The Quality management System has been extendée tapstream’ and ‘downstream’ processes
(i.e. entities of ONDRAF/NIRAS organisation). Ortlye paragraphs 7.5.4 “Customer Property”
and 7.6 “Control of Measuring and Monitoring dewtevere kept out of the certification scope.
The whole ONDRAF/NIRAS organisation has been 1S@19@ertified in September 2006. This
certificate was successfully prolonged in 2009.

The efforts to further extend the Management Systdhiollow two directions:

= ONDRAF/NIRAS ISO 9001 Quality Management System|wie harmonized with
Belgoprocess ISO 9001, ISO 14001 (Environmental &dament), OHSAS 18001 (Safety
Management) systems.

= The three (Quality, Safety, Environment) systems loa considered as contributors to a
common risk management philosophy that can incladen more aspects (Finances,
Corporate Social Responsibility,...). ONDRAF/NIRAS Iwuse the ISO standards to
gradually install a risk management philosophy mtery level of the organisation.
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ONDRAF/NIRAS subsidiary Belgoprocess, responsilde the management of the radioactive

waste on its industrial site (including waste tmeat and conditioning, waste storage,

decommissioning and site restoration) has impleatera quality management system which

complies with the 1ISO 9001 standard, and with tREA safety standard GS-R-3. Belgoprocess
received the ISO 9001 certificate in 1995 for radiove waste treatment and conditioning in the
CILVA installation, and early 1996 for decommissiogn and decontamination. These certificates
were successfully prolonged in December 1998, 20@l12003 and are since early 2007 applicable
for all Belgoprocess activities.

Since safety and environmental protection are ifoper conditions for nuclear activities,
Belgoprocess works continuously towards a totagrdtion of quality, safety and environmental
protection issues into one management system. bhalgeertification 1SO-9001, 1ISO-14001 and
OHSAS-18001 has been obtained in the beginningeof/éar 2007.

6.3.4 Quality Management system of ELECTRABEL / SYNATOM

The responsibility for applying the quality asswarprogramme is assumed by the operator, who
subcontracts the related tasks to his Architectiiey during the design and construction phases of
the power stations, up to and including the comimingsg tests.

The QA programme is described in chapter 17 ofSatety Analysis Report which deals with the
design and construction phases (first part), foldviby the operation period (second part). Since
2006, this second part is now common for all nuclpawer plants of ELECTRABEL. All
requirements are compiled within a common managéesystem for nuclear safety, following the
IAEA GS-R-3. This management system is supportediviy documents: an "Internal code"
(processes' definition) and a "References for rmndafety” (corresponding quality requirements).

As there is no unit under construction at preserBelgium, emphasis is put on how the quality
assurance programme is applied during operatiamptiint is illustrated below.

6.3.4.1 Delegation and subcontracting

The objectives of the quality assurance progranmeneam fully applicable in case of delegation or
subcontracting.

6.3.4.2 Operational processes: equipment and activities caerned

The quality management system applies to any saéédyed equipment, components and structure
as well as to any activity that may affect theira@y. It applies also to the safety-related atitpg,

e.g. human performance, organisational performasedety culture, radiological protection,
radioactive waste management, fire detection awdeption, environmental monitoring, nuclear
fuel management, emergency intervention and stergg.

These equipment, components, structures and assivdire known as Quality Monitored items.
Quality Monitored items are identified in the Sgfé@inalysis Report of each unit.

6.3.4.3Quality management system

6.3.4.3.1 Objective and origins
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The principal goal of Electrabel’s quality manageingystem is to ensure and to improve safety at
Electrabel's Doel and Tihange power stations thhoagcommon approach and via plant-specific
approaches. The system accomplishes this by estatgipolicies and related objectives.

The Deming diagram, which specifies the followimgursive four-step cycle, is the basis for this
management system: plan, do, check, act.

The management system also integrates the prosisiotie following regulatory requirements and
guidance:

- Licenses to operate a nuclear power plant, ingufe codes and standards they refer to

- Belgian Nuclear safety regulations

- Other international standards and codes adaptatl implemented for Electrabel’s
Generation Business Unit

6.3.4.3.2 Key documents

Electrabel's quality management system is descrilmech number of documents that move
downwards from broad principles towards technipaicfications and daily practices:

- Chapter 17.2 of the FSAR

- Electrabel’s Internal Nuclear Safety Code

- Electrabel’'s Reference for Nuclear Safety

- Execution documents

6.3.4.3.3 Focus and application

The quality management system supports the geobjattives of safety management recognized
at the international level and described in the AAEport INSAG 13: “Management of Operational
Safety in Nuclear Power Plants”, 1999. The two cloyes are as follows:

- Focus on the performance of the organisationnuee and continuously improve safety,
through planning, supervision and monitoring ofesafprocesses in all situations (normal, incident
and emergency)

- Stimulate and support a strong safety culturedbyeloping and reinforcing good safety
attitudes, values and behaviour in individualspteand organisations, in order to allow them to
carry out their activities safely

The quality management system is applicable toyekéctrabel entity that exercises any activity
related to safety, even if the entity is not wittiie management hierarchy of the Doel and Tihange
sites. Moreover, the structure of separate qualepagement systems at each site has been replaced
by a single unified system covering both sites.

The management system is established, implemeassgéssed and continually improved. It has
been aligned with the goals of Electrabel and domntes to their achievement. The main aim of the
management system shall be to achieve and enhafatg by:

- Bringing together in a coherent manner all thpunements for managing the organization;

- Describing the planned and systematic actionsssary to provide adequate confidence that
all these requirements are satisfied;

- Ensuring that health, environmental, securityalfy and economic requirements are not
considered separately from safety requirementbetp preclude their possible negative impact on
safety.

Safety is paramount within the management systeerriding all other demands

6.3.4.3.4 Electrabel’s Internal Code and Reference for NucBzdety
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The Internal Code defines all directives and gdriaciples related to the implementation of the
nuclear safety policy within Electrabel. Electrarporate Nuclear Safety Department (ECNSD)
verifies it and the CEO approves it.

The goals of the Internal Code are to:

- Define Electrabel’s strategy and policy in terofisiuclear safety.

- Define responsibilities regarding nuclear safety.

- Ensure the systematic and formal management aspécts related to nuclear safety.

In addition, the Reference for Nuclear Safety (R&féel Sareté Nucléaire) describes the quality
assurance requirements levels for the nuclear ysafetnagement system. It complements the
Internal Code. Electrabel Corporate Nuclear Safegpartment verifies it and the General
Management approves it.

Each Electrabel entity must translate the diresti@ed general principles of the Internal Code into
local procedures and instructions taking into aotdbie QA minimal requirements levels defined
in the Safety Reference.

6.3.4.4 Training regarding quality assurance objectives

A general training is given regarding the qualisp@ance objectives and the means for achieving
these to all personnel who perform quality-relagetivities in the various services. This trainisg i
maintained and updated when necessary.

6.3.4.5 Periodic evaluation and improvements

The Plant Operating Review Committees (PORC), ke Gperating Review Committees (SORC)
and the Independent Nuclear Safety Committee (INf&jorm a periodical assessment of the
nuclear safety effectiveness, the way it is impleted, the possible improvements to be brought to
the programme, ... The General Management apptbeesritten action plan.

As regards the regulatory control activities, BeéXamined in the frame of the licensing process of
each unit the quality assurance system to be imgdémd during the design, construction and
operational phases (chapter 17 of the Safety AisaRReport, Electrabel Internal Code, ...) and
verified the practical implementation of the vasotegulations (10 CFR 50 Appendix B, ASME

code,...) throughout these phases.

As regards pressure vessels for which the ASME aodthe conventional Belgian regulations

(RGPT) are applicable, the intervention of an Authexl Inspection Organisation (AlO) is required

as an independent inspection organisation, andvBehs taken into account the results of those
inspections.

During power plant operation, Bel V performs systiminspections, including some dedicated to

quality assurance procedures assessment duringtigmerThe quality assurance aspects are also
reviewed during examination of modifications to thstallations, incident reports, etc.
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6.3.5 Quality Management system of the Regulatory Body

6.3.5.1 The Federal Agency for Nuclear Control

Since 2007, the FANC has defined and deployed aageament system to structure its internal
activities in line with its mission statement, lisg term objectives and strategy.

In an integrated approach, both quality aspectsthay with risk management and mitigation have
been integrated in a single approach to definedamedment the management system.

After an initial phase; most operational processdgensing, accreditation, inspection, handlirig o
incidents and providing information to public andtleorities were documented. This initial
operational system was then complemented with e@laanagement and support processes to
provide a complete management system.

Starting point and constant reference of all agpdetveloped in this management system is the
Agencies mission statement, in the protection efgbpulation, the workers, and the environment
against the hazards and dangers of nuclear argingmiadiation.

Next to this strategic focus, is the deployment emaduct of constant improvement approach, from
the initial system onwards.

After the initial period, an internal audit teamsmastalled. In order to validate the compliance of
the activities with the described management systpermanently evaluating the systems’
efficiency and effectiveness, and continuous imprognt, this internal audit service is at the
disposal of General Management and the Board ettdirs.

The importance and the adhesion of the FANC managewmas illustrated by an extensive training
programme, in which all staff members receivedhtrgj in the 1ISO 9001 standard, its structure and
its key aspects, as drivers for the quality improgat and assurance programme, as well as in the
actual management system in its managerial, suppdrbperating aspects.

This management system was validated for its canpé to the ISO 9001-2000 quality standard,
by an external certification organisation in 2008.

Further enhancements and adaptation to complytivérevolved ISO 9001 standard, while further
streamlining, homogenizing and optimizing the dedinprocesses the present version of the
management system is in place. In particular attentvas given to the application of identical
guality objectives for all subcontracted and outsed activities.

It comprises specific management processes fogulance, structuring and feedback monitoring
of the activities, as well as operational actiti@ all aspects of the Agencies responsibilities,
comprising development of the legislative framewditensing, monitoring and controlling of the
activities within its course of responsibility, agll as the proper guidance in case of incidents an
or infractions.

The Management system is certified in complianceéh whe I1SO 9001-2008 standard for
management systems.
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6.3.5.2 Bel V

Bel V is a subsidiary of the Federal Agency for Mac Control (FANC). According to its
statutes, Bel V — as a non-profit institution — airfo contribute to the protection of the
population, the workers and the environment agaimstdangers of ionizing radiations. Bel V
is fully operational since April 14th, 2008, by thansfer of the regulatory activities of the
non-profit institution Association Vincotte Nucle@kVN).

Association Vingotte Nuclear (AVN) already had axgoexperience in the Quality System
area. Bel V also wished to dispose of a Quality Btgament System and has obtained its ISO
9001 :2008 certification in December 2009, for thgulatory activities as mentioned above.

Bel V performs activities that are, on the interoaal regulation level, within the competence
of the regulatory bodies for nuclear safety. Bestbscribes to the guiding principles for the
activities of such organizations, as describedhie FAEA safety standards concerning legal
and governmental infrastructure.

Within the scope of the Belgian legislation anditsf own authority, Bel V also applies the
fundamental safety principles of the IAEA. Thesapiples concern the safety criteria on the
highest level that have been used as a basis éo€Ctmvention on Nuclear Safety (CNS).

The regulatory body needs to comply with a seriesrideria (Article 8 of the CNS). Bel V
endorses those criteria and puts them into pracdtigeng its inspections in the nuclear
installations. Bel V has no other missions that mhigonflict with its primary mission of
supervision of nuclear and radiological safety. Bels not associated to organizations that
are (partially) involved in the promotion of nucteanergy.

By virtue of its activities and its relations toettFANC, Bel V is the Belgian "Technical
Safety Organisation” (TSO), in accordance with dieéinition by ETSON, the European TSO
Network. Bel V is a member of this network

6.4 Article 24: Operational Radiation Protection

6.4.1 Regulations

Chapter Il "General Protection" of the GRR-2001fraduces in the Belgian law the radiological
protection and ALARA-policy concepts.

Article 20 of this Royal Decree sets among othdrs three basic radiological protection
principles: justification of the practice, optimigan of protection and individual dose limits. .

Externl%l (occupational) dosimetry has to be peréanby a dosimetric service licensed by the
FANC™.

Article 23 of this Royal Decree describes the kelerof the Health Physics Department
(HPD). This department is, in a general way and ragso other duties, responsible for the
organisation and the supervision of the necessagn® for operational radiation protection.
The head of the HPD for the installations in thepee of the Joint Convention has to be a
qualified expert of class 1, recognized as suchiheyFANC. The conditions for recognition

are specified in Article 73 of GRR-2001.

6.4.2 Design

The safety analysis reports for the recently dexigbuildings or installations for the storage of
radioactive waste include the following topics:

= general safety philosophy

10 Criteria and Modalities specified by Decree of BNC, published in the Official Journal on"36f July 2008.
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= fundamental design criteria and specifications dtouctures, systems, components, casks,
etc..., being subject to quality requirements dudegign, construction and operation

= multiple barriers concept (confinement of radioaetimaterials, ventilation (depression
cascade, rate of air renewal, etc..)); ventilatlaring normal conditions and emergencies

= criticality safety

= shielding and radiological protection

= long term behaviour (internal and external influesjoof storage

= thermal analyses for storage conditions (heat refiov

= fire protection

* industrial safety

= radiation protection programme (organisation, eau@pt, monitoring, procedures)

= normal operating conditions (atmospheric releasadiological impact of workers and
members of the public, etc..)

= abnormal operating conditions and design basisdants (detection, consequences,
corrective actions, interventions, etc..)

= procedures during start-up (components tests, ifumat and global tests), operation
(equipment maintenance, periodic tests, etc...) éartha (process, fire, radiation, security)

= gpecifications of operating conditions and limisoyrce limitation (activity, dose rate),
fissile materials, radionuclides, surface contarnoma radon concentration, etc....), with a
programme for the surveillance and control of tHes#s and the corrective actions.

The license application includes an environmentapact assessment where, besides the
radiological impact, non-radiological aspects hawebe evaluated for the construction and the
operation.

6.4.3 Operation

6.4.3.1 ALARA policy

Different means are used for the ALARA-evaluatioreldted dose and cost evaluations):
implementation of a good working plan; optimisati@hworking methodology during the receipt,

transfer and storage operations; use of softwans {@.g. 3 D-models) for the visualisation of the
up-to-date state of storage and for the evaluaifaihe individual and collective doses, before the
operations are performed.

There is an initial dosimetric estimate by the wsudpervisor and the radiological protection agent
in order to jointly agree on the protective meanbd used, a new dosimetric estimate that takes int
account the decided protective means, a dosimetoigitoring of the work, with check points or
hold points of the estimated dosimetry, and a faelllmf operating experience.

During the receipt, transfer and storage operatioasvorkers are equipped with individual neutron
(bubble type detectorand/or electronic dose meters) and gamma dosenraters for a strict
follow-up of the dose. Operational (electronic) iduetry is used for ALARA purposes only,
equipped with an on-line warning system in casesighificant dose or dose rate. For official
occupational dose registration, dosimeters receghiz the FANC have to be used. They typically
integrate the dose over an extended period of f@e 1 month) and are not suitable for ALARA.

For substantial or unusual works, there is a sppesd#fety/radiological protection preparation cé th
work, through consultation between the Head ofShfety and the Health Physics Department and
the work supervisor, well ahead of the planned datee work.
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If really required and also where possible, therafpens are performed remotely (use of
manipulators or use of automatic sequences, etc...).

6.4.4 Follow-up in situ

6.4.4.1 Dose

During the design, radiation zones are defined wighlimitation of the dose rate in function of the
exposure time.

For the waste storage buildings at Belgoprocessdtiee rate outside the recent buildings (in
contact with the walls) is limited to 10 uSv/h. Fbe storage building of the used steam generators
of the Tihange plant, this limit is set at 7.5 4BJh practice the measured dose rate values are fa
below these limits. These dose rate limits guaratiiat the doses received by the workers from the
storage activities are minor. The areas which @aadressed by the public are several hundreds of
meters from the storage buildings. The design esehbuildings is such that the impact for the
public (including sky shine effects) is only a shiedction of 1 mSv/year (for a recent new storage
building of Belgoprocess an occupation factor dia$ been chosen for this impact evaluation).

Various measures have been taken over the yeargydyperation to reduce further the annual
collective dose. For example at Belgoprocess: #heevhas been reduced by a factor of about 2.4
during the 1997-2001 period, with a collective dofabout 112 man.mSv (an important part
being due to dismantling projects).For the perio@22006, about the same values (105-150
man.mSv) have been recorded.

Shielding is systematically installed at variousadtions during operations. Specific shields are als
installed when dictated by the size of the worlkg.(eetecting hot spots). Signals indicating the hot
spots and the ambient dose rates informs the woe®vut the ambient radiological conditions in
which they will carry out the work; access to certbcations is only allowed with specific
authorisation of the Health Physics DepartmentcgmeALARA signals forbid to the worker to
remain stationary; signals indicate to the workdérere the very low dose rate areas ('green”
area) are, and may be used as falling-back staflara voluntary basis there is implementation of
a dose constraint for the individual dose. In pcactor all the nuclear installations, this is abou
the half of the dose limit (20 mSv per 12 conse®uthonths, in accordance with the GRR-2001);
the mentioned doses are the total doses (sum efattdose and committed dose).

Conform Article 23.2 of GRR-2001, the assessmemis stipulations of the Health Physics
Department must be recorded, including the dosstragon. The individual doses, including doses
due to the internal contaminations and acciderdsgported to the medical service. Each year the
licensee has to send a copy to the Ministry of lustand the FANC. The registers of the licensee
are stored for 30 years.

The intervals of the medical surveillance of th@@sed workers are fixed by the medical officer,
and depend on the risks at the installations. Tadical control (routine) is at least once a yeat an
each 6 months for the most exposed workers.

6.4.4.2 Contaminations

The contaminations are limited or excluded by thdtimle barriers (confinement of radioactive
materials, ventilation (depression cascade, ratraenewal, etc..)).

Systematic measurements are performed periodidallythe surface and air contamination
(continuous air monitoring is also foreseen if riegg) in representative locations. Immediate
action is taken should a problem be detected (daponation of the surfaces).

The degree of the contamination has to be belowitahcand 0.4 Bg/cffor respectively beta-
gamma and alpha contamination during dry storagpeit fuel.
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6.4.4.3 Discharges

Discharges are defined as authorised and contradledses into the environment, within limits set
by the Safety Authority. In addition there are @igmal release limits (limiting the release ondim
based assumptions), linked with a scheme to nti#yoperators, the HPD, Bel V, and the FANC.
The results of the monitoring of the atmospherieases and the liquid discharges (routine releases)
are periodically sent to Bel V and to the FANC &oradditional check.

The Euratom 96/29 Directive has been implementeithenBelgian legislation and as required by
Article 81.2 of the GRR-2001 the present authoridsdharge limits (gaseous and liquid releases)
have been revised. (see section 5.3.1.2).

For the storage of spent fuel, and of non-cond#tbrand conditioned radioactive waste, the
atmospheric releases at the stack are a very $raetfion of the authorised limits, and the impact
for the critical exposed member of the public i®& nSv/year , based on a conservative approach
for the dose calculations.

Storage facilities in Belgium involve wet pool sige and dry storage of intact fuel elements (at the
NPPs, the SCKeCEN, Belgoprocess) and the storaggrdifed high level waste (at Belgoprocess).
For the dry storage of spent fuel there is a cowtirts monitoring of the leak tightness of the casks.

At the NPPs and at Belgoprocess, the liquid efftaeare released via a single pipe which is
monitored in order to avoid exceedance of limits.

Environmental monitoring programmes (e.g. at SCKNGHEad Belgoprocess: emission, immission,
dose rate, contamination, etc...) are establishedjieement with the Bel V and the FANC in order
to follow the impact on the environment. These ltssare periodically evaluated by the HPD and
Bel V.
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TELERAD network: location of the measuring stations

The data received through Belgium’s Telerad autarmatliological monitoring network can also
be used. Telerad is a network with principal airmimnitor the ambient dose rate level and make
measurements in case of an accident occurrind@elgan nuclear site or abroad. In total,
measurements from 199 stations for the measureohémé ambient dose rate in air, 7 stations for
the measurement of iodine aig in aerosols and 6 stations for the measuremenaidadition in

river water are collected, treated and sent tactimeputer located at the FANC

The TELERAD network has been completely refurbisirech 2010. New GM detectors replaced
the old detectors in the existing dose rate meagusiations except around the installation (first
ring) where the existing detectors have been regldry Nal scintillators. A number of stations
have been added to the network in order to allobetier coverage of the second ring around
nuclear sites.

6.4.5 International exchanges

The regulatory body and the Belgian licensees @paie actively since 1991 in the ISOE
(Information System on Occupational Exposure) mogne of the OECD Nuclear Energy Agency
(NEA).

Belgian representatives participate in the WENRAkKwwg group on Waste & Decommissioning.
The main goal of this working group is the harmahtn of safety approaches for waste
management and decommissioning. Several topicsdesdt with, e.g. storage facilities and
decommissioning policies.
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Belgium also participates in the relevant workingups set up by the European Commission, the
NEA, UNSCEAR and the IAEA and occasionally shargpegiences during cross inspections
(exchange of practices) with foreign authorities

Finally, bilateral contacts have been establishighl meighbouring countries.

6.5 Atrticle 25: Emergency preparedness

6.5.1 Regulatory framework

The emergency preparedness is primarily the redpbtysof the Minister in charge of Home
Affairs. The law of 15 May 2007 defines the notiohCivil Safety and describes the roles and
missions of the different entities involved. TheyRbDecree of 16 February 2006 organises the
planning and interventions during emergency situeti The Royal Decree of 17 October 2003
precises the national emergency plan for nucleal ediological situations as a particular
emergency plan and the tasks of each of the panwedved. The relevant infrastructure is being
provided accordingly .

This emergency plan for addressing nuclear risktherBelgian territory aims at co-ordinating the
measures to protect the population and the envieomnm the event of a nuclear accident or any
other radiological emergency situation in which ioadtive substances could be released and
dispersed outside the nuclear installation.

This document is to serve as a guide for the ptiomeasures to be implemented in the event of a
necessity. It establishes the tasks that the vardmpartments and organisations would have to
accomplish if the case arises, each within thgall@nd regulatory competence.

The provisions of the emergency plan apply in thees where the risk exists that the population
could be exposed to significant radiological daseany of the following ways:
» external irradiation due to air contamination andfeposited radioactive substances;
* internal irradiation by inhalation of contaminatad and/or ingestion of contaminated water
or food.

This plan has been designed essentially for:

- nuclear accidents or any other radiological emeargeituations arising at the Belgian
nuclear power plants of Doel or Tihange or in tibeo main Belgian nuclear
installations such as the Nuclear Research CeERE&{CEN) in Mol, the “Institut des
Radioéléments” (IRE) in Fleurus, Belgoprocess aalj@ucléaire in Dessel,

- cases of detection of abnormal radioactivity onBeégian territory ;

- nuclear accidents or any other radiological emergesituations arising in other
countries, especially in those installations lodatdose to the border (Chooz,
Gravelines and Cattenom in France, Borssele inNdiberlands).

It therefore covers all installations managing $eel or radioactive waste.

This plan can also be activated in radiological my@ecy situations arising from accidents during
transport of nuclear fuel, isotopes or radioactuaste, following re-entry of spacecraft containing
radioactive material, following accidents or sitaat involving military equipment or in military
facilities, or during accidents at Belgian nucl@astallations other than those referred to above
(Thetis reactor in Ghent, FBFC in Dessel, IRMM iedg...). It also applies to terrorist actions
using radiological dispersion devices.

Page -91/192 -



The off-site operations are directed by the "Gowental Centre for Co-ordination and
Emergencies " (CGCCR), under the authority of theisfer of Home Affairs. The implementation
of the actions decided at the federal level and rtfamagement of the intervention teams are
conducted by the Governor of the Province concerned

In addition to the duties defined in the Royal @ecof 17 October 2003, the Federal Agency for
Nuclear Control (FANC) is a main actor within tl@mergency plan. Its role is defined in articles
15, 21 and 22 of the law of 15 April 1994, creatthg FANC, and in articles 70, 71 and 72 of the
GRR-2001. These articles stipulate that the FANGesponsible to survey, to control and to
monitor the radioactivity on the territory and teligter technical assistance to set up the emergency
plan. It is also in charge of participating anddoganising operational cells (i.e. evaluation esid
measurements cell).

6.5.2 Implementation of emergency response organisation

6.5.2.1 Classification of emergencies

The Royal Decree of 17 October 2003 defines thesel$ for the notification of emergencies,
which are in ascending order of seriousnegssoN\Nz, which the operator must use when warning
the CGCCR which assembles under the authority @fMimister of Home Affairs. In addition, a
fourth notification level (‘reflex’ level or N) has been considered to cope with events with fast
kinetic. In case that an emergency situation ickiuideveloping (fast kinetics) and might lead
within 4 hours to a radiation exposure of the papah above an intervention level, immediate
protective actions for the off-site population -thaiut any further assessment — are taken by the
local authorities (Governor of the Province), wagtifor the full activation of the emergency cells.
The criteria leading the operator to launch tlefiéx' phase have been defined in advance, based on
the potential source terms of rapid scenarios aragreement with the competent authorities. The
“automatic” protective actions taken under thidlée’-phase are limited to warning, sheltering and
keep listening within a predefined reflex zone. Omice crisis cells and committees are installed
and operational, the Emergency Director of the aities will decide to cancel the reflex phase and
to replace it by the proper alert level. In suchecthe governor of the province hosting the nuclear
site is immediately notified in parallel to the warg message to the CGCCR.

For each of these 4 notification levels;(f® Ns + Nr) the notification criteria are defined in the
Royal Decree of 17 October 2003. For example, titerion associated with the;Nevel is defined

as follows: “Event which implies a potential or redegradation of the safety level of the
installation and which could further degeneratehwihportant radiological consequences for the
surrounding area of the site. Radioactive releasestill small and there is thus no danger for the
surrounding area of the site (no action requiregrtect the population, the food chain or drinking
water). Actions to protect workers and visitors ot@ might be necessary.” In addition, for each
nuclear installation, a set of particular typesewénts is established for each of the notification
levels.

Each of these 4 notification levels;( Ns + Ng) activates the federal emergency response plan. In
addition to these four levels, a gNlevel is defined for notifying the Authorities ioase of an
operational anomaly. This last level does not atéithe emergency response plan.

All emergencies (Nto Ns + Nr) have to be notified to the Governmental CentreCfo-ordination
and Emergencies (CGCCR). This centre is permanendgned, alerts the cells involved in the
crisis management at the federal level (Emergemncy@o-ordinating Committee, evaluation cell,
measurement cell, information cell, economico-doogdl) and houses these cells during the crisis
situation as well. The staffing of the crisis magmagnt cells is supposed to be operational at the
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CGCCR at least within two hours after the initiatification. The implementation of protective
actions at the provincial level is expected to bggrmed within approximately three hours.

The “Emergency Director” of the Authorities (EDARhsforms the notification level into an alarm
level (U; to Us), putting into action the corresponding phasehefNational Emergency Plan. In the
case of N, the governor of the province hosting the nuckite immediately and automatically
transforms the notification level into arkldlarm level.

6.5.2.2 General overview of the organisation in the event fonuclear or radiological
emergencies

The CGCCR is composed of the “Co-ordination ansissCommittee” chaired by the Emergency
Director of the Authorities, the “Evaluation celthe “Measurement cell” chaired by the FANC and
the "Information cell” and the "Socio-economicall'tehaired by a person nominated by the EDA
according to the situation, as indicated in therggbelow.

Accident in Accident in
foreign units Belgium
I \ 4 1
Foreign Affairs IAEA, TELERAD Emergency
International ECURIE, other FANC Director of the
office reliable source: Utility N
| | N1-3 + NR | R
A 4
Governmental Crisis Centre
C.G.C.C.R.
Emergency Socio-
Director of the Economical
Bel vV Authorities Il
Emergency ce
Organisation
2 — Evaluation | Fec!era_l
> Coordination
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Committee ;
™y Information
\ 4 cell
Measurement
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—» TAEA » Public
—» ECURIE » Media
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In case of an accident abroad, the CGCCR, as Natidarning Point (NWP), is informed by the
Ministry of Foreign Affairs, IAEA (through quick formation exchange system EMERCON),
European Union (through European Commission Urdeatliological Information Exchange
system ECURIE) or other reliable sources. The Gareirectorate of Civil Security as National
Competent Authority for accidents Abroad (NCA-A)ut also be informed by IAEA and/or EU.
This information channel provides possible redurgarin case of an accident in a Belgian
installation, the operator's “Emergency Directorifarms the CGCCR and supplies all the
information that becomes known to him as the actidgolves.

The data received through Belgium’s Telerad autanratliological monitoring network managed
by the FANC can also trigger a nuclear or radiatagemergency. The monitoring of the Belgian
territory consists in a measurement network haan20 km mesh. Besides, around the Belgian
nuclear sites, the network is arranged in two ritlgs first ring is on the site border and measures
ambient radioactivity around the site, the secand covers the near residential zone, between 3
and 8 km from the site, depending on the direction.

In addition, there are measurements along the &elgorder, particularly in the vicinity of foreign
nuclear power plants (Chooz, Gravelines, Borssele).

The Federal Coordination Committee immediately medten a notification level Nis declared or
as soon as the Emergency Director decides éotJhigher) alarm level. Based on the information
and recommendations provided by the evaluationtbellCommittee decides whether protection
actions for the population and/or the food chaindanking water supply are necessary. Their
decisions are sent to the Provincial Emergency r€efdr implementation by the different
intervention teams (fire brigade, police, emergemeylical services ...).

The evaluation cell is composed of representatiwélse relevant organizations, in particular FANC
(chair), the Federal Public Service of Public Healhe Federal Public Service of Foreign Affairs
(for accidents abroad), the Department of Deferice, Royal Institute of Meteorology, and of
experts of the Mol Nuclear Research Centre, thstitut national des Radioéléments” (IRE), and of
Bel V, as well as of a representative of the operat the installation. This cell has to evaludte t
situation in radiological terms and advise the Hyeacy and Co-ordination Committee about
protective actions for the population and the emwinent. The recommendations of protective
actions are elaborated on the basis of intervergiadance levels, published as a Decision of the
FANC (24 November 2003). The evaluation cell isoatesponsible to prepare the relevant
information to be communicated to neighbouring ¢oes and to the international organisations
(EU Commission, IAEA) in accordance with the “E@iriDirective and “Early Notification of
Accidents Convention”.

The measurement cell coordinates all the activdiesed at collecting the radiological information,
based on ambient radiological measurements depgodirthe various exposure modes. It rapidly
transmits the collected and validated informatiithie evaluation cell.

The “Information cell” is the CGCCR’s communicatiehannel with the public, the media, the
international organisations (European CommissidgA), and the neighbouring countries.

The "Economico-social cell" advises the Federalo@tination Committee on the feasibility and
economico-social consequences of their decisianafdrms the Federal Coordination Committee
about the follow-up and ensures the managemeriteopost-accidental phase and an as prompt as
possible return to normal life.

In function of the scope, the cells which compodse €CGCCR (Emergency and Coordination
Committee, Evaluation Cell, Measurement Cell, Ecoivo-social Cell and Information Cell)
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participate in exercises of the emergency platiseatelevant installations.

The Royal Decree of 24 November 2003 sets the eaneygplanning zones relative to the direct
actions to protect the population (evacuation,tehiely, and iodine prophylaxis). These evacuation
and sheltering zones vary from 0 to 10 km radiygedding on the nuclear plant concerned; the
stable iodine tablets pre-distribution zones extieoich 10 up to 20 km around the nuclear plants.

The National Emergency Plan is under continuousrawvgment as concerns the organisation and
the infrastructures: stable iodine tablets distebuaround the nuclear sites (last campaign
04/2002), the working procedures developed, investnmade at local level, Telerad put into

service, sirens installed around the nuclear iladiahs, etc. The web site address of Telerad is :
www.telerad.fgov.be

6.5.2.3 Internal and external emergency plans for nuclear nstallations, training and
exercises, international agreements

Each licensee of a nuclear installation has tobéstaan on-site emergency response plan to be
approved by the regulatory body. This on-site emecy plan details the responsibilities, the roles
and functions of all actors and the dedicated stftecture, such as the On Site Technical Centre or
the Emergency Operations Facility. This on-site rig@mecy plan is regularly tested, as required by
the Royal Decree of 17 October 2003.

The General Directorate of the Civil Security of tHinistry of Home Affairs organises once a year
for each nuclear power plants site and each segead for other sites an emergency response
exercise. According to the intended objectives dirag the Ministry includes different topics in
these annual exercises (fire rescue, health cafiegpservices, field measurements teams ...). The
operator is then put in charge of building an appsete scenario.

During the exercises, the information correspondmghe scenario is gradually forwarded to the
participants; the Training Centre full-scope sinbmlamay in certain cases also be used on-line
during exercise to deliver needed information.

Information exchange at international level is parfed through the Governmental Co-ordination
and Crisis Centre (CGCCR), which is the “nationahtact point” for both the "Nuclear Accident
Early Notification Convention" (IAEA) and for thensilar European Union system (ECURIE).
Agreements also exist at local and provincial levetiwveen homolog's on both sides of the States
border. The protocol Agreement between the provofcdNoord-Brabant” (The Netherlands) and
the province of Antwerp (Belgium) provides for aretit line between the alarm stations of
Roosendaal (The Netherlands) and Antwerp, inforntiag soon as the alert level} bbotification is
decided. This direct line is also used when certgidents occur in the chemical industry
(installations subject to the European post-Se\@isective). A direct information exchange can
also take place between the alarm stations of Mten (The Netherlands) and Ghent should an
accident occur at the Borssele nuclear power plkot.the Chooz and Tihange nuclear power
plants, there are agreements between the Prefemftuhe Ardennes department (France) and the
province of Namur (Belgium).

In the frame of the agreement between the Goverhafeéhe French Republic and the Government
of the Kingdom of Belgium about the Chooz nucleawer plant and the exchange of information
in case of incidents or accidents, a mutual alarforeseen between the two countries in case of an
accident occurring in the nuclear plants in Tihan@beooz or Gravelines. This alarm takes place
between the CGCCR on the Belgian side and the CORISentre opérationnel de la Direction de
la sécurité civile” which has now become the “COGICentre opérationnel de gestion
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interministérielle des crises”) on the French side.

During the exercises of Chooz and of Gravelinestiiaasborder collaboration is regularly tested at
the local and national levels. In addition a direxthange of technical and radiological information
takes place between the organisations in chargfgeaxpertise (IRSN on the French side, Bel V on
the Belgian side) and in charge of the advice (BlaicSafety Authority in France, Evaluation Cell
of CGCCR in Belgium) and is quite successful. Basedhese experiences, information exchanges
have been developed as well as their implementatiodalities between the French and Belgian
parties involved with the view to be operational forther exercises and in case of incidents and
accidents.

As regards independent evaluation in the evenhamaergency, Bel V which oversees the affected
installation sends a representative to that sitepeesentative to the evaluation cell of the CGCCR
and activates its own emergency plan cell. Thishad dedicated telephone and facsimile lines to
the affected installation and to the evaluatiorl. dased on the technical information supplied
directly by its representatives and all the infotioraabout the unit that it has at its head offigel

V proceeds with a technical analysis of the sitrgtassesses the radiological consequences from
the releases indicated in the scenario, and predwiease forecasts from the estimated situation of
the unit.

These evaluations of the consequences to the emvaot are made either with the same computer
codes as those of the operator, or with tools dgesl in Bel V, so as to allow a validation of the
results provided by the licensee. These variouspcoen codes have been compared in terms of
assumptions and calculation methodologies.

On April 28, 2004 an agreement was signed betwaetermbourg and Belgium concerning the
exchange of information in case of incidents ondautts with potential radiological consequences.

6.5.2.4 Information of the public

The GRR-2001 specifies in its Article 72 all thdigations regarding training and information of
the public pursuant to the Directive 89/618/Euratdduring the accident itself, information is
supplied to the media by the information cell ot t&RGCCR. At local level the provincial

emergency plan includes the ways to inform the fmimn (sirens, police equipped with

megaphones, radio and television) and followinghginstructions given to the population (iodine
tablets, sheltering, evacuation, etc.).

6.6 Article 26: Decommissioning

6.6.1 Legal framework related to decommissioning and liallity management.

Legal assignments regarding tmanagementdf decommissioning and related liabilities haverbe
entrusted since 1991 by Royal Decree to ONDRAF/NBRANe responsibilities involve:

= the approval of decommissioning plans,

= the elaboration of mechanisms for building up fitiah funds for the execution of
programmes, in agreement with the operator or ¥eeo of the facilities,

= the execution of decommissioning programmes asestqd by the owner or in case of
failure.
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These legal assignments have been extended byhl&edember 1997 to all nuclear installations
and sites containing radioactive substances. ONDRIHAS is in charge of elaborating and
reviewing every five years a national inventory @uising a database of all nuclear installations
and sites concerned, and of assessing their deasioming and remediation costs.
ONDRAF/NIRAS is also responsible for verifying tlegistence of sufficient funds to cover the
execution of the programmes. A report on the simamust be submitted to its supervising
Minister which may constrain the responsible boolyake the necessary actions to avoid further
uncovered "nuclear liabilities".

The results of the first national inventory exeecigere submitted to the State Secretary for Energy
and Sustainable Development in January 2003. Thensgenational inventory was submitted in
March 2008 to the Minister for Energy. The thirgpoe is in preparation and will be available early
2013.

6.6.2 Implementation of the legal requirements

6.6.2.1 Decommissioning planning

To fulfil its legal assignments related to the eotlon and evaluation of decommissioning
programmes of nuclear plants in Belgium, ONDRAF/NfR defined and implemented the
structure of thelecommissioning planbased on the recommendations of the IAEA.

An initial decommissioning plan is set up by theehsees for new facilities and facilities in
operation for which the ending of activities is pénned in the short term. This plan needs to be
reviewed every five years or more frequently in tase of major modifications to the nuclear
facility. The final decommissioning plan is subredtto ONDRAF/NIRAS three years before the
foreseen final shutdown of the operations of tleditg or part of the facility.

The THETIS reactor (experimental pool reactor - R®8{th), on the site of the University of Ghent,
was permanently shut down on 31 December 2003 dtpeal standby). The final
decommissioning plan was submitted for review byBBMF/NIRAS and it has been approved in
March 2008. Several options for the spent fuel,reprocessing, dry storage or direct conditioning
as radioactive waste were assessed. The direditioming of the spent fuel as radioactive waste in
the facilities of Belgoprocess was the selectetbapt

In 2010, the research reactor has been unloadetharidel elements were all transferred to the site
of Belgoprocess for processing and conditioning.

According to the Royal Decree of 20 July 2001 andistling licence still needs to be granted. It is
assumed to start the decommissioning activitieOi?.

In 2009, ONDRAF/NIRAS has approved the final decassioning plan for a part of the FBFC-
International facility in Dessel. The decommissmanincludes several buildings where no further
nuclear activities are foreseen: some workshopkjibg for fabrication of MOX fuel elements and
a laboratory.

6.6.2.2 Decommissioning programmes

The operator or the owner of a nuclear facility cah upon ONDRAF/NIRAS for the execution of
his decommissioning programme. In this case, ONDIRIARAS has to conclude a convention with
the operator or owner covering the technical andricial aspects of the decommissioning.
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Up to now, the Belgian government has entrusted RNE'NIRAS by conventions with the
management of the nuclear liability funds SCKeCHBd|goprocess 1 (BP1), Belgoprocess 2 (BP2)
and IRE.

6.6.2.2.1 Liability fund SCKeCEN

Annual endowments for decommissioning all nucleanilities existing on the SCKeCEN site in
Mol before 1989 are spread over the period 19890392but a adaptation of the financing
mechanism is being prepared in order to spreacatimelal endowments in line with the annual
programmes to be financed until final decommissigrof the installations

The SCKe<CEN nuclear liability fund covers the folimg facilities:

= the BR1 complex with a graphite moderated resesrabtor and the VENUS zero-power
reactor. The BR1 reactor is still in operation; iDgr2008 and 2009, the VENUS facility
was modified in the framework of the GUINEVERE pmcj in order to allow the
experimental programme to start in 2010;

= the BR2 complex, a material testing reactor whias westarted in 1997 after two years of
refurbishment;

= the BR3 reactor, a pilot PWR shut down in 1987 amndently being decommissioned;

= the laboratory buildings containing mainly hot-sedihd glove boxes,

= afarm and pastures.

Beside the nuclear installations, the fund alsoec®wthe management of spent fuel from these
reactors as well as the management of other “éxbsisile materials and specific special waste
which are still stored on the site.

The decommissioning activities are executed mabyythe SCKeCEN staff following annual
programmes and budgets which have to be approvedNIYRAF/NIRAS. These activities are in
line with the decommissioning plans which were etabted by SCKeCEN and approved by
ONDRAF/NIRAS.

6.6.2.2.2Liability funds BP1 & BP2

The BP1 & BP2 liability funds were raised in 1989 finance the decommissioning and the
remediation of respectively the former EUROCHEMI€pnocessing plant and its associated
activities in Dessel (site BP1), and the formertergsocessing sites of the Nuclear Research Centre
SCKeCEN in Mol (site BP2). All these facilities al@cated on the two Belgoprocess nuclear sites
in Mol and Dessel.

The former EUROCHEMIC facilities cover:
= the reprocessing plant which is being decommissi@ngce 1986;

= the vitrification plant PAMELA. As the last vitrifation operation took place in September
1991, this installation has been adapted for thattnent and conditioning of alpha bearing
waste and medium active waste.

= the bituminisation plant EUROBITUMEN for which norther use is foreseen and which is
in operational stand-by;
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= waste storage buildings containing medium- and -kegkl waste conditioned during and
after the reprocessing activities.

The former waste processing installations of th@ Bile cover:
= waste processing installations;
= waste storage and processing facilities contairgpgcial waste.

The decommissioning activities are executed by Bwdgoprocess staff following annual
programmes and budgets which have to be approv@NBRAF/NIRAS..

6.6.2.2.3 Liability fund IRE

The IRE liability fund was raised in 1997 to finenthe management of waste and irradiated
uranium respectively produced and used during tperation of thelnstitut National des
Radioéléement$§IRE), a nuclear facility producing mainly radioispes for nuclear medicine. For
decommissioning of the facilities, a liability fundtill has to be raised and for this, the legal
framework will be elaborated from 2012 on.

6.6.2.2.4 Programmes without financial liabilities funding system during operation

For the moment, the clearly identified nuclear lfaes in Belgium for which no financial funding
were raised, are owned or were owned in the pasttty or indirectly (via the public sector) by the
Belgian State. For these facilities, decommissigrand site remediation or, in one specific case,
waste and spent fuel management, are financedl&yyamechanism on the transported kWh, as
determined in the law of 24 March 2003. This Lavarguntees the financing of the BP1 and BP2
liabilities till the completion of the correspondirdismantling and waste conditioning activities.
Following this law, every 5 year a 5 year prograniras to be elaborated in order to determine the
necessary funding to perform this programme.

6.6.2.2.5 Settlement of liabilities funding during plant operation

One of the main tasks of ONDRAF/NIRAS is to avadH of financial means for the execution of
future decommissioning programmes (article 9 of Bregramme Law of 12 December 1997).
Therefore, ONDRAF/NIRAS has to control the exiseiand the sufficiency of funds to be set up
by the operator or the owner of nuclear faciliti?sd sites contaminated by radioisotopes.
Nevertheless, the legal responsibility for buildung sufficient nuclear liabilities funding remains

with the operator or the owner.

Decommissioning and remediation costs as well asathnual financial funding level are re-
evaluated periodically.

The annual funds level is calculated on the basteebest estimates of the decommissioning and
remediation costs for the year of the evaluatidhe final objective is to constitute the total ambu
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of financial means at the final shutdown of thelfigc This way, the funds level is raised during
the operational lifetime while the facility is $tdroviding benefits.
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7 Section G: Safety of Spent fuel Management

7.1 Atrticle 4: General safety provisions

7.1.1 Sites at Doel and Tihange

The installations are described in appendix 1.

The residual heat generated during the spent faebgement is removed, depending on the storage
mode. Three storage modes are used:

= in fuel-cooling pools in the units;

* in containers in building SCG (Doel);

= in pools in building DE (Tihange).

7.1.1.1 Fuel-cooling pools in the units.

The fuel-cooling pools are located in the buildii@NH" (Doel 1/2), “SPG” (Doel 3/4), “BAN”
(Tihange 1) and “BAN-D” (Tihange 2/3).

The residual heat is removed by the redundant goel purification system of each unit (PL at
Doel and CTP at Tihange); these systems are designeemove the residual power generated by
the spent fuel assemblies, even if the externalgp@upply is down , by using emergency power
supply systems.

Recent efforts were undertaken to evaluate possitgeovements related to hardware, organization
and procedures, to better scope with possible metr@ccident scenarios. Some improvements have
been implemented, consequently the robustnes®dtigi-cooling pools has been enhanced:

- At Doel and Tihange sites, complementary meanspaadedures were developed to refill
the spent fuel pools in case of a total statioelblaut of long duration in which these pools
might start to lose cooling water inventory.

- At Doel and Tihange sites, some parts of the itstah were reinforced to guarantee their
correct functioning in case of a beyond designheprdke.

Calculation codes recognised by the safety autbsrivere used to verify that the;K(neutron
multiplication rate) does not exceed the critema normal and accidental conditions. The
calculations have not taken into account the pmsenf boric acid in the system (what is
conservative). Burn-up credit is integrated in ¢hécality analyses, with the approval of the Sgfe
Authorities, on a case-by-case basis.

7.1.1.2 Containers in building SCG (Doel)

Containers:

The storage containers are designed in such alveayhte residual decay heat is removed passively
by convection and radiation. The thermal power nezdoby the container is determined to reduce
as much as possible the maximum temperature dbitHecan in normal storage conditions (300 to
400°C depending on the container model), in ordeguarantee in the long term the fuel integrity.
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The data used for the design of these containerpemalising with regard to the power history of
fuel assemblies and their cooling time before bédagled in containers.

It has been verified that the containers meet AteAl requirements for the analysis of the sub-
criticality. In particular, a K lower than 0.95 is obtained by taking penalisingdtheses as
regards the size and the nuclear characteristiteediiel assemblies plunged into pure water.

Building SCG:

The spent fuel storage building (SCG) has beergdedito remove through natural circulation the
heat produced by all the storage containers siardte building.

The dose rates due to neutron and gamma-radiative heen calculated inside and outside the
storage building when it is completely filled withe number of containers planned during the
design phase. In order to make a conservative ledilon of the dose rate, it was supposed that each
container emits radiation at the maximum allowdblesl at 2 meters and that all the containers
were stored at the same time.

In these extremely penalising conditions, it wamdestrated that the dose rate at the site limit
remains far below the dose limit..

7.1.1.3 Pool building DE (Tihange).

The heat generated by the spent fuel assemblresnisved by three systems operating in cascade.
These systems — which are physically separatede—parmanently operating in the normal
operational conditions of the installations.

The first system, named ‘STP’, is composed of & brehanger that transfers the heat released in
the pool water to the second system.

This second system, called ‘intermediary coolingtem’ (SRI), is part of the intermediate cooling
system (CRI) of the Tihange 3 nuclear facilitiebrdugh an exchanger, this CRI system transfers
the heat extracted from the STP system to the ticdiit.

This last, named ‘raw water system’ (CEB), coolsvdahe heat in the CRI system with water
pumped from the river Meuse. After having flowedotigh the exchangers between the CRI and
CEB systems, this water is released in the rivendde

The CEB system constitutes the normal cold sourdriilding DE.

If the raw water supply is unavailable (in acci@grdonditions), the groundwater of the Tihange
nuclear power plant site is used as an alternatle source.

Calculation codes recognised by the regulatory bedye used to verify that the.K(neutron
multiplication rate) does not exceed the criterianormal and accidental conditions. The design
calculation have not taken into account the preseot boric acid in the system (what is
conservative).

The fuel management has been designed to minitmesaumber of fresh fuel assemblies loaded in
the reactor core at each shutdown for reloadingtancbmply with the limitations regarding the
discharged fuel radiation rate. This managemenicypdteeps intrinsically the production of
radioactive waste at the lowest level possible.

The mechanical features of the fuel rods claddiegpecially corrosion resistance, have been
improved by using new alloys.
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The coherence of the measurements described prélveous paragraphs has been verified at every
step of the spent fuel management.

7.1.1.4 Specificity of the Tihange site

7.1.1.4.1 Intermediary storage in buildings «BAN» (Tihange 1)and «BAN-D» (Tihange 2/3)

The intermediary storage buildings as well as thsailations and systems integrated in these
buildings have been designed and built accordingh® safety principles, the general design

criteria, the building standards in force at thraeiwhen the nuclear power generating units were
designed and built.

These safety principles and general criteria, apgady the Belgian Safety Authorities, are mainly

those in force in the American regulation accemedhternational level.

The design of these buildings complies with thevggions set out in the GRR-1963, now replaced

by the GRR-2001.

7.1.1.4.2 Intermediary storage building DE

The design requirements for the safety of builddig are the same as for building BAN-D of unit
3. They are mentioned in the Safety Analysis Repbittiis unit:

= Building DE is designed to resist earthquakes atmronatural phenomena like violent
wind, tornado and flood.
= The building is also designed to cope with extea@idents such as an airplane crash, an
explosion accompanied by a shock wave and pragsctéEnd to avoid the seepage of
explosive gas inside the installations.
= The entrance is controlled.
= The mechanical and electrical systems and theumsntation are qualified for their
specific use.
= The shields and other measures (pipe arrangemauityater purification) make it possible
to meet the requirements of the regulations orotagical protection.
= The design also includes considering the particuzommendations set out in the
American and international regulations for thisckof installations.
= This building is located within the perimeter ofetffihange 3 unit, and is therefore an
integral part of the Tihange 3 installations.
= The different services of the Tihange nuclear poplant cover, each for its own field, all
the activities related to this building. More spieeilly:
o Radiological surveillance activities and surveitiarof the installations;
o Fuel handling;
0 Fuel transport from buildings BAN to building DE.

7.1.1.5 Specificity of the Doel site

7.1.1.5.1 Intermediary storage in the buildings “GNH” (Doel 1/2) and “SPG” (Doel 3/4)

The intermediate storage buildings as well as tis¢allations and systems that are integrated in
these buildings have been designed and constractsatding to the safety principles, the general
design criteria, the building standards in forcgéhattime when the nuclear power generating units
were designed and built.
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These safety principles and general criteria, agmdy the Belgian Safety Authorities, are mainly
those in force in the American regulations.
The design of these buildings complies with thevgions of GRR-2001.

7.1.1.5.2 Intermediate storage building SCG

At Doel, the intermediate storage safety functiaresfulfilled mainly by the storage containers. The
storage container models are approved by the FANGransport, and comply therefore with the
IAEA transport regulations.

The storage configuration of the containers istdiffierent from the transport configuration ane th
regulation in force on the site is applied.

The design of the intermediary storage — i.e. tbetainers configured for the storage and the
storage building — complies with the provisionsGRR-1963 which was replaced later by GRR-
2001.

In general, the design requirements for the inteliate storage are the same as those in force for
the generating units on the site:

= The containers must resist seismic loads and theetmences of other natural phenomena
like violent wind and tornado.

= The containers have been designed to cope withnattaccidents such as an airplane crash,
an explosion accompanied by a shock wave and pilegc

= The access to the building is controlled.

= The shields of the containers and of the storagklibg make it possible to meet the
requirements set out in the regulations on radio&grotection.

= This building is located within the perimeter ofettDoel nuclear power plant. It is
independent from the generating units. The manageofethis building is connected with
the management of the waste processing instal{MiAB).

= The different services of the Doel nuclear powemplcover, each for its own field, all the
activities related to this building. More speciflga

o Radiological surveillance activities

Surveillance of the installations;

Fuel handling;

Control of the tightness;

Accountancy of the assemblies and controls in treméwork of the Non-

Proliferation Treaty.

O O OO

The general safety provisions consider the biokmgichemical and other risks resulting from the
management of the spent fuel.

During the operation and in the frame of the tearlereviews, the operator takes the appropriate
measures to comply with the regulations in foroeluding recommendations by the International
Commission on Radiological Protection and the h@&onal Atomic Energy Agency..

7.1.2 SCKeCEN site: BR2

Additional information may be found in appendix 4

7.1.2.1 Spent fuel storage
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The spent fuel and radioactive materials storeceumhter in Side-pools are cooled by the pool
water circuit.

BR2 standard fuel elements are stored under wai@nly for shielding reasons. Storing this kind
of fuel is foreseen in the containment building amdhe storage canal in the machine hall. The
transfer of BR2 fuel elements can only take pla@e days after their last irradiation considering

the 131 content and the residual power.

Irradiated standard fuel elements are manipulatetie reactor pool or in the storage canal either
single or in a transfer basket, which can contginta 9 standard fuel elements in an annular
configuration. In case the fuel elements have thestmreactive state, they cannot reach the
criticality level, even if they fall out of the best. The fuel elements are locked in their baskets
during handling operations.

A single fuel element could approach a storage vétk other standard fuel elements. The distance
between axes, however, is still larger than 120 (4.5 mm between surfaces), corresponding to
a keff value of 0.9 for an infinite array in square ledtiof this distance. As regards the wet-sipping
rack, the minimum distance may be 121.5mm betweaes, dut the other fuel elements are more
distant from each other, and a critical assemhbiyoaibe formed in this way.

As far as the racks for 200 mm type fuel elements @ncerned, these fuel elements are
neutronically nearly uncoupled. The distance betwsarfaces (75mm) is sufficient to avoid
criticality, taking into account that the 200 mnpéyfuel element contains a cadmium screen. The
tight tubes used for the transfer are stored withodective cover.

7.1.2.2 Criticality considerations

A maximum admissible limit of 0.90 forckf has been fixed for every storage place.

The different types of standard fuel element (allbycermet C, G or E) did not have to be
considered individually, as the experimental evadeshows that the most reactive state of any BR2
standard fuel element is the state of a fresh dliey element. Criticality calculations of standard
BR2 fuel assemblies are therefore conservatitbey concern fresh alloy fuel elements of the type
Vin A 244 239U,

Generic studies were carried out on the storagewdral kinds of fuel and to find simple rules that
encompass some cases of fuel arrangements. Otiazléments or experimental fuel rods have to
comply with the preceding criteria.

7.1.2.3 Cooling

The pool water circuitransfers the heat produced in the reactor patf (8%) and the side-pools to
the secondary cooling circuit through two heat exgers having a total capacity of 2.9 MW.
This circuit consists of the following loops:

= cooling,
= purification,
= auxiliary.
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The circulation in the cooling line of the reacpmol is maintained by 2 pumps, each with a flow
of 420 m3/h (one in service and the other in stghdA third one of 90 m3/h is used when the

reactor is stopped. The flow in the side-poolsnsueed by 2 pumps of 85 m3/h (one in service and
the other in standby).

Before entering the reactor pool, the cooling wéitewvs through the reactor shroud to ensure the
cooling of the outside wall of the reactor vessad af the beam-tube walls in the vicinity of the
vessel.

Part of the flow of this line also cools down theam-ports in the pool wall in order to evacuate the
heat generated by the gamma heating.

When the pumps stop, the shutdown pump with a 86®0 m3/h starts automatically to evacuate
the residual heat.

In case of loss of integrity of the dam, the waethe side-pools is kept at a minimum level of 2.2
m, enough to keep the fuel elements under water.

The main secondary water circuévacuates into the air the heat removed from ¢letor by the
primary circuit and the pool circuit; afterwards,cbols down the gas condenser of the primary
degasifier. This circuit consists of the followilogpps:

= cooling,

= purification,

= auxiliaries.

The circulation in the cooling loop is maintaingddbpumps each with a flow of 39.2 m3/min and a
pressure head of 4 kg/cm2. Each pump is drivetiract coupling by an electric motor of 500 HP.

When the reactor is operating, there are 2 or 3pgsuim service, depending on the power of the
reactor, and one pump in stand-by.

The fourth pump in stand-by is equipped with a pesgive opening which is used when restarting
the secondary circuit. This avoids shocks in tipeng.

7.2 Article 5: Existing Installations

7.2.1 Sites in Doel and Tihange

The installations are described in appendix 1.

The measures to investigate and improve the safettye spent fuel management installations are
addressed below.

7.2.1.1 Ten-yearly safety reviews

The License of each Belgian nuclear power planteasakmandatory to conduct ten-yearly safety
reviews starting from the inspection acceptancanigd during the first operation at full power).
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As a result, the operator and Bel V compare togetbe the one hand, the conditions of the

installations and the implementation of the proceduhat apply to them, and, on the other hand,
the regulations, codes and practices in forceenthited States and in the European Union.

A report is established highlighting the differeadeund, the necessity and possibility of remedial

actions and, as the case may be, the improvemuattsdn be made and the time schedule for their
implementation. The report is transmitted to theNIcA

The objectives of a ten-yearly review have beeinddfas follows:
= show that the unit has at least the same levealfetysas it had when the license was granted
to operate at full power;
= inspect the condition of the unit, devoting moretipalar attention to ageing and wear and
to the other factors which may affect its safe apen during the next ten years;
= justify the unit’s current level of safety, takingto account the most recent safety
regulations and practices and, if necessary, peopppropriate improvements.

The objectives of the Safety Review are multiptethle review, the Operator should assess the state
of the installation and the organisation in relatwith international legislation, standards andajoo
practices. Furthermore, strong points and weaksesdseuld be identified, as well as compensating
measures in the case that some weak points possihlyot be modified. Finally, the assessment
should show to what extent the safety requiremehtthe Defence in Depth (DiD) concept are
fulfilled, in particular for the basic safety fumms of reactivity control, fuel cooling and the
confinement of radioactive material

In 2007, the FANC has required that the futuretgateviews of all nuclear units are carried out by
using the IAEA Safety guide NS-G-2.10. Both thepc@nd the methodology are based on the
approach adopted by the IAEA by the use of 14 $a&fattors, followed by a Global Assessment

7.2.1.2 Safety assessments

During the operation of the installations, expecefieedback leads the operator to consider some
modifications to the installations.

The proposals for modifications to the installai@re examined by the Health Physics Department
of the operator, and Bel V is informed. The procedis described in article 14 of the National
Report established for the meeting of the ContngdHarties in the framework of the Convention on
Nuclear Safety. In short, the proposal is classiii@o one of the three following categories:

= major modifications changing the basic charactesstf the unit. These modifications are
subject to a license according to the provisionamicle 12 of the GRR-2001. The safety
review of the application file is performed by Béland presented to the FANC, and an
amendment to the License Decree (Royal Decree)beiléstablished. The implementation
of that modification will be authorised by the usiHealth Physics Department (HPD) and
by Bel V.

= minor modifications having a potential impact ofesa The modification file is established
by the requesting department, possibly with outsiekp, such as Tractebel Engineering, is
presented for approval to the Unit or Site Operaf@tommittee and is examined by the
HPD. After this, it is examined by Bel V, which megsult in amendments being ordered to
the modification file.. Commissioning the completemdification is subject to a positive
acceptance report, issued after validation of tldifitation and requalification of the part
of the installation that was modified and the upaabf the operation documents. Bel V
issues a final acceptance report allowing the impletation of the modification when all
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the files, procedures and the Safety Analysis Repave been adequately updated. This
process is followed up by the FANC, which may iné&re if deemed necessary.

= modifications without impact on safety, that usyabd not imply modification of the Safety
Analysis Report and which comply with all the sgfetiles applicable to the installation.
These modifications have to be approved only byHealth Physics Department of the unit,
without formal involvement of Bel V.

Based on operational feedback, a number of modtifice have been made, such as (not
exhaustive):
o modifications of the overhead handling cranes;
o modifications to the access doors;
0 replacement of certain neutron-absorbing mater{disraflex) by steel sheets
containing boron;
o modifications to the handling and transfer systeirspent fuel shipping containers.

7.2.1.3 Surveillance programmes

The technical specifications (chapter 16 of thee§afnalysis Report) prescribe for each status of
the unit the operational limits and conditions, Gfyeng also the actions to be taken if limits are
exceeded. They also list the controls and teste toerformed and their frequency.

Specific programmes are established, in partidolar
- inspections and controls
- tests

Each safety-related equipment has a qualificatibe that contains all the qualification test
requirements and results. In this file are alsomged the results of ageing tests (based on IEBE 32
and the Arrhénius law) or experience feedback wilar equipment, defining the qualified life of
the equipment. The qualified life determines tlegjfrency of replacement of that equipment, which
can be re-assessed depending on the real opetattothtions and location of that equipment.

7.2.2 SCKeCEN site: BR2

Additional information may be found in appendix 4

The steps to investigate and improve the safeth@tpent fuel management installations are dealt
with below.

7.2.2.1 Ten-yearly safety reviews

The Royal Decree granting the license N.0024 ofJ@0e 1986 for the operation of SCKeCEN
makes it mandatory to conduct ten-yearly safetyesgs starting from the inspection acceptance
(granted during the first operation at full powdrie periodicity of the reviews was set at 5 yaars
the past but is now 10 years to be in line with thelear power plants in Belgium. The
methodology to be used in the periodic review iscdeed in a FANC guidance and is based on the
IAEA safety guide No. NS-G-2.10 Periodic Safety Rewvof Nuclear Power Plants. The objectives
of a ten-yearly review are similar to those of NfePs.

The safety evaluation of the installation is parfed according to the safety factors describeden th
IAEA guide and cover the technical but also theaargational aspects of the installation.
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In total 14 safety factors are used in five categgrplant, safety analysis, performance and
feedback experience, management, environment.

The periodic review will consist of a preparatiomape where the methodology to be used in the
review is defined, the evaluation phase where tiayais is performed and the implementation

phase where the improvements in safety are impleader©On each of these phases reports are
delivered to FANC and Bel V.

7.2.2.2 Safety assessments

Operational experience might bring the operataramsider performing certain modifications to the
installations.

In order to guarantee a safe and reliable operaifoBR2, it is necessary to observe specific
prescriptions with regard to the modifications adterials and/or installations. The aim is:

= To guarantee that the quality of the systems antpoments is not lost due to the modifications;
= To guarantee the compliance with the descriptiaihénlicense documents;

= To guarantee a safe and reliable operation.

A standard application and modification form widgard to the installations is presented.

Overview

Committee on the Modification of Installations (CM/MI):

After receipt of the application, a review and asseent are performed by the Committee. It is only
after its advice is obtained, that the applicatwii be submitted to the Internal Service for
Prevention and Protection at Work (IDPBW/SIPPT) dredHPD.

The modifications need to be:

= Either sufficiently small (GRR-2001 art. 12);
= Or having no negative effect on the safety in dagg are more significant; (RD N°0024 art.
2.2,2.3and 2.4).

A preliminary investigation of this modification &so necessary in order to verify whether it fits
within the framework of the special license comatis, implying that no additional license is
needed.

Modifications having potentially an impact on sgfahd on the reactor need to be approved by the
Internal Service for Prevention and Protection airk(IDPBW/SIPPT) and by the Health Physics
Department in addition to the approval by Bel Vg@ding article 23 of the GRR-2001. The final
approval has to be given by the Reactor Manager. BR2

Modifications having an important impact on theesgior that are outside the current licence imply
a formal declaration to the FANC which can, if tRANC decide it, result in a new licensing
procedure.

7.2.2.3 Surveillance programmes
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A surveillance programme is established in ordeguarantee the quality of all safety-related
activities in the company, in case of a shutdowsnyall as during maintenance works.

The general surveillance programme is applicablaltdBR2 systems and is based on the legal
provisions, standards, the internal safety andityyadlogramme and the procedures and instructions
of the manufacturer.

The periodicity of the checks needs to be guardntdepending on the safety, the possibility of
failure and the above-mentioned documents. In bserce of these documents, reference is made
to the constructor’'s or own experience. A decredithe frequency is only permitted if regulations
or license conditions allow so.

7.2.2.3.1 Types of inspection
Periodical inspections

Almost all of the inspections belong to this catggdlevertheless, the definition of periodicity can
take on many forms, e.g. time interval, number t#éative working hours, as a result of an
incident, at the start of a new cycle...etc.

These inspections consist mainly of the followict\aties:

Inspection of structures, systems and components;

Operational checking (quality);

Calibrations (quantity).

OVERVIEW OF PERIODICAL INSPECTIONS

Safety CLASSICAL/NUCLEAR

Frequency | >3 months -< 3 months

followed by an internal

supervision programme -Cyclic

-Dally...

Legal RGPT / AREI/ R.D. N.0024........

Voluntary | Risk reducing/ Q.A. manuals / Standards / IAEAeBaStandards

Occasional inspections

Non-periodical inspections are also possible, @xgdemand of Bel V or FANC, or on the initiative
of the HPD.

Inspections before operation
The company ensures that the products, machinegedeinstallations, equipments, etc.. supplied,

are not being used or processed before it is edrithat they meet the safety requirements
prescribed.
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The entrance inspection can range from an ordirckytity control of the product supplied, based
on the accompanying delivery note or order forrani@xtensive inspection of the observance of the
safety requirements prescribed.

7.3 Article 6: Siting of proposed facilities

The installations are described in appendix 1.

The current spent fuel management installation® Heeen sited after evaluation and consideration
of the relevant factors related to the sites.

7.3.1 Sites of Doel and Tihange

7.3.1.1 Siting

Characteristics taken into account for the selaabiothe sites

The Doel and Tihange nuclear power plant sites wmiginally evaluated according to the
requirements set by the US rules (Chapter 2 ofStfety Analysis Report, Standard Review Plan,
10 CFR 100). These requirements apply to the phenanof natural origin (earthquakes, floods,
extreme temperatures,...) and to the phenomena ofamuorigin (industrial environment,
transports,...).
With regard to the natural phenomena:
= The geological and seismic characteristics of tiessand their surrounding area were
specifically investigated in order to identify tls®il characteristics and the earthquake
spectrums that must be considered when designengtthctures and systems.
= The hydrological characteristics of the rivers Measd Scheldt were investigated, not only
to quantify the risk of floods and possible losgh# heat sink, but also in order to develop
the river flow models in order to evaluate the itpan dilution of released liquid effluent.
= Meteorological and climatic surveys made it possitd define the atmospheric diffusion
and dispersion models to be used when assessingshbe-term and long-term
environmental impacts of atmospheric releases densg the local characteristics. These
studies were complemented with demographic surivetfee vicinity of these sites.
= Concerning the population density around the sitws,detailed criterion was imposed
originally. But the design of the installations reaallowance for the existing situation: the
“low population zone” of the USNRC rules is in fastthin the site. Consequently the
radiological consequences of incidents or accidangs calculated for the critical group
living at the site border or in any other locationtside the site where the calculated
consequences are the largest.
Due to the very high source terms imposed by th®. Qafety rules, the design of the
Belgian units incorporates strict demands on th@asoment leak rate (double containment
with a steel liner for the primary containment) asy$tems to prevent liquid or gaseous
leaks through the containment penetrations.

With regard to the external events of human origin:
= Due to the population density in the vicinity oétkites, and also considering the impact that
the local industrial activities may have on the powtations, specific requirements were
adopted: protection against external accidents sschivil or military airplane crash, gas
explosion, toxic gas cloud, major fire.
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Periodic reassessment of the sites characteristics

Reassessments are systematically performed dimengeriodic safety reviews of each unit.

During the 1st periodic safety review of Doel 1 @)ds external accidents had not been considered
in the initial design, additional emergency systemese installed in a reinforced building (the
Bunker).

For the Tihange site, the safe shutdown earthqaegaally considered (in the early seventies) for
Tihange 1 was of 0.1 g acceleration. This value waseased to 0.17 g following the Tihange 2
safety analysis (end of the seventies). As a careseng, the latter value was adopted for the site as
a whole; it did not need to be modified when theda earthquake of 1983 was analyzed. The
seismic reassessment of Tihange 1 was performeuigdts 1st periodic safety review in 1985.

This resulted in a considerable number of reinforeets being made in certain buildings, and in
the seismic qualification of the equipment beingxamined (using the methodology developed by
the US Seismic Qualification Utility Group).

Also, a review of the protection of Tihange 1 agaiexternal accidents was performed: the
probability was assessed that an aircraft crashldvaeesult in unacceptable radiological
consequences; taking into account the specificitieshe buildings, that probability was found
sufficiently low.

During the periodic safety review of each of thésrstudies are performed and, where necessary,
measures are implemented to ensure that the résidkafollowing external accidents remains
acceptable taking into account the environmenhefdite with respect to the risks resulting from
transport (including by aircraft) and from induatractivities.

The protection against potential floods is beingseessed in the framework of periodic safety
reviews as well as the possible rise in temperatueeto climate changes.

International agreements

Informing neighbouring countries when planning &laar installation is required by Article 37 of
the Euratom Treaty, and as a consequence is mapdatBelgium (cf. the GRR-2001). The
reports drawn up to meet this requirement have babmitted to the European Commission as part
of the licensing procedure for the Belgian powatishs. Having consulted the “Article 37" group
of experts, the Commission issued a favourablecadfor the sites of Doel and Tihange. Direct
information of the neighbouring countries which htigindergo notable consequences on their
territory is an obligation deriving from the Diraat 85/337/EEC on the assessment of the effects of
certain public and private projects on the envirentmas amended by Directive 2003/35/EC.

7.3.1.2 Measures

The appropriate measures to ensure that suchtifegilhave not unacceptable effects on other
Contracting Parties are listed in article 4 (seavah

7.3.2 SCKeCEN Site: BR2

Additional information can be found in appendix 4.

7.3.2.1 Siting
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The SCKeCEN installations were sited in 1953. Téledtion had to comply with the regulations in
force at that time for the construction and operatf the installations.

7.3.2.1.1 Periodic review of the sites characteristics

Seismic analysis

During the design and construction of BR2, seidimacls were not taken into account, although the
risk of earthquakes was considered, as the origifaty repottindicates:

11.2.7 Earthquakes

The seismic index for Belgium is 0.2. This meaasttie average number of earthquakes per year
and per 100,000 kfis 0.2. The last appreciable earthquake occurred938 and was of class
7, which means that the acceleration was approxéigaif 100 cm/séc

11.4.7.2 Earthquakes

Information received from Belgian sources indicatest earthquakes are not taken into account in
building design. The last appreciable earthqualee(Section 11) occurred in 1938 and was of
Class 7, which is defined as producing an acceienabf 100 cm/séc No special provisions
have to be taken for earthquakes in the reactolding or control design.

The earthquake mentioned occurred on 11 June 193Be massif of Brabant. The epicentre was
located in Zulzeke-Nukerke (geographical co-ordisatat 50.783N; Lon 3.58E). The magnitude
was 5.9 and the depth of the hypocenter 24 km.iftkeesity at the epicentre was VII (MSK) with a

macro seismic region of 340 Knin the region of Mol, an intensity of IV was obsed.

In the operating license, issued after the safetyew of 1986, a study of the protection against
earthquakes was requested. The definition of tferarece earthquake had to be done according to
the procedures of 10 CFR 100, Appendix A, thouglthwhe exception that the horizontal
acceleration could be lower than 0.1 g.

For the restart of BR2 in 1997, following the reg@ment of the beryllium matrix, a seismic
gualification was asked by the authorities. A dymakalculation of the main structures of the
reactor building was made.

The study concluded that the fuel storage canaldvprovide adequate resistance to the reference
0.1g seismic event with a minimum safety factot 4.

Other External events

All barriers can be damaged due to external evéis.effect of an aeroplane impact, explosions,
etc. is discussed in a report by Belgatom datedialgnl1988 “Réévalutation de la sdreté des
installations du SCKeCEN - Etude des agressionsglhe externe”.

7.4  Atrticle 7: Design and construction of facilities

7.4.1 Doel and Tihange Installations

The design of the facilities is described in App&rid

' Belgian Engineering Test Reactor BR2 - Safety aasi@n - Final Report - Report CEN - Blg 59 - R.1996
May 1, 1961
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7.4.1.1 Appropriate measures to reduce the radiological effcts

7.4.1.1.1 Fuel cooling pools in buildings “GNH” (Doel 1/2), 'SPG” (Doel 3/4), “BAN”
(Tihange 1) and “BAN-D” (Tihange 2/3)

On each site, the spent fuel assemblies dischdrgedthe reactors are stored in the cooling ponds
of the units for radioactive decay.

The intermediate storage capacity of spent fuedrabties had to be substantially improved to cope
with the stopping of the transfer of spent fuelthe reprocessing plants. A storage building was
constructed on each site. These buildings are weditp receive and store discharged spent fuel
coming from the units under water (building DE-Tilga; see section 7.4.1.1.2. below) or in

shielded containers (‘dry storage’ -building SCGeDsee section 7.4.1.1.3 below).

The function of biological protection of the persehhandling the assemblies and operating the
pools is guaranteed in the different operation rsode

During the storage, the biological protection cetssbf an 8 meter-thick layer of water above the
plane of the subassembly heads stored in the racks.

During the transfer operations between the poalisthe transit operations in the transfer canal, the
layer of water above the assembly heads is at Beasdter thick.

To avoid emptying the pools and uncovering the spgl elements, all penetrations through the

pool surface occur 3 meter above the upper leviHefacks.

A small hole in the pipes going down to the bottofrihe pools avoids creating a siphon effect in

case of rupture of these pipes outside the pools.

Recent efforts were undertaken and implementedvéduate possible improvements related to

hardware, organization and procedures, to bettgyeswith possible extreme accident scenarios:

- complementary means and procedures were developedilt the spent fuel pools in case
of a total station black out of long duration iniaththese pools might start to lose cooling
water inventory.

- some parts of the installation were reinforced uargntee their correct functioning in case
of a beyond design earthquake.

The ALARA principle, which consists in keeping teeposure of the workers as low as reasonably
achievable, is applied.

The GRR-2001 requirements are complied with.

The following measures have been taken during tesigd of the buildings to meet these
requirements:

= use of materials avoiding the accumulation of atton and fission products.

= reduction of the length of the pipes carrying radiove fluids in the frequently accessed
areas;

use of remote-controlled valves and fittings;

installation of removable or fixed biological slus]

limitation of the surface and air contaminatiorihe areas;

accessibility to the equipments that must be rebulaspected in order to reduce the
exposure time.

The spent fuel storage ponds are designed in suayahat the fuel is only handled under water so
that the shielding is sufficient to limit the dasee at the level of the working desk.

The external wall of the building is designed totpct the external staff and the public against the
radiation of the sources present in the buildingormal as well as in accidental conditions.

7.4.1.1.2 Building DE (Tihange)
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7.4.1.1.2.1Protection against radiation

Functionally, building DE is an extension of theespfuel storage building in unit 3 (building
BAN-D). It is located within the technical perimetd unit 3.

It is designed to handle and store under watediatad fuel assemblies coming from units 1, 2 and
3.

The fuel is transferred from the three units tdding DE by means of a transfer container designed
in compliance with the international regulations the transport of radioactive material.

The function of biological protection of the statindling the assemblies and operating the pools of
building DE is the same as in the above-mentioeetian 7.4.1.1.1.

The design of building DE also meets the requirdsienf the European Directive
96/29/EURATOM of 13 May 1996 laying down the basafety standards for health protection of
the workers and the general public against the el@mayising from ionising radiation.

7.4.1.1.2.2Radiation control in the areas

Inside building DE, the activity in the pool hal permanently controlled by a gas chain and an
ambient radiation monitoring.
The objective of both chains is to:
= monitor the radiation level around the storage pamid check indirectly if the layer of
water separating the radioactive fuel from the hagdreas is thick enough ;
= monitor the radioactive noble gas concentratiothm air of the pool hall and, therefore,
control indirectly the integrity of the fuel rodsjoreover, it is possible to take manually a
gas sample in order to measure the aerosols anecélssary, the radioactive iodine.

These functions (except the sampling) are perforemtinuously. If the limits established are
exceeded, the alarms are set off, but there isitaraatic action.

7.4.1.1.2.3Ventilating building DE

The VDE ventilation system is composed of 6 differeircuits and is designed to fulfil in the first
place the safety functions during the operatiorthef spent fuel storage installations. The tasks
include:

= Keeping building DE under a slightly negative aiegsure with respect to the outside air;

» Releasing the air extracted in building DE trouigé ¢thimney of unit 3;

= Evacuate the heat generated by the pump for wlaternh the pools

The other classical functions fulfilled by the VIBEstem allow to:

= Keep the ambient temperature and the humidity idimg DE at a level allowing good
operation of the material and permanent accedyibilithe personnel;

= Limit the radioactive gas or aerosols concentratiothe air of building DE in order to
permit access to the personnel ;

= Prevent the potential contamination limited to amo from spreading to other non-
contaminated or low contaminated areas.

In normal operational conditions, the ventilatigggstem of building DE allows the flow of air from

potentially low contaminated zones to potentiallgrencontaminated zones.
As a result, all the areas are ventilated.

Page -115/192 -



“Normal operational conditions” relates to the attan when the radioactive contamination rate of
building DE is not too high and when the normalragien of the building is not disturbed by an
internal or external event.

7.4.1.1.2.4 Generation of waste and effluents

Radioactive release in the air in normal operaticpnaditions

In normal operational conditions, 2H - that occatsrace levels in the humidity of the air extrakcte
from the pool hall - is the only isotope that canrbleased in the air through the ventilation syste
of building DE. This air is filtered continuously Ipacked bed filters before it is released in tihe a
through the chimney of the Tihange unit 3. The gaseeffluents of building DE are monitored by
the existing control chains in unit 3.

Release of radioactive liquid effluents in normpémtional conditions

Fuel handling operations generate no liquid efftaen

The feedback of operational experience of fuelioggbools shows that these installations generate
very few effluents. The liquid effluents generateg the operation of building DE are first
transferred to unit 3 to be controlled a first tiarad to be temporarily stored. Afterwards, they are
transferred to unit 2 to be treated by evaporation.

The pool water of building DE is mainly contamirgatgy activation products{Mn, *®Coand®°Co)

that can be set free from the external surfacé®fiiel rods during the handling of the assemblies
under water. This contamination is (a factor of @®er than the water contamination of the fuel-
cooling pools of the three units in Tihange. Indabé assemblies must be stored at least 2 years
before being transferred to building DE. This resut a substantial reduction of the activity of th
residual deposits arising from the activation psdyalmost complete radiological decay ¥avin

and °%Co) on the fuel rods. Moreover, the permanent fmatibn of the water in the pools of
building DE keeps the contamination at a very lewel.

Generation of solid radioactive waste

The solid waste that is produced during the opemadif the building DE spent fuel storage ponds
are:
= Spent filters and spent ion exchange resins arifiogn the pools water treatment
systems
= Low contaminated dry active waste produced by tHe iDstallations and systems
maintenance and by the replacement of the predilend HEPA filters from the
building DE exhaust ventilation system.

The operation of the intermediate storage buildlogs not create other categories of radioactive

waste than these that have already been treatdéldeirtontext of the operation of the energy
generating units.

7.4.1.1.2 5Incidental releases of radioactive effluents

Incidental releases of radioactive effluents in #evironment results mainly from accidental
situations that can occur during the operation.
The accidents considered during the design of anahstallations can be divided in two categories:
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1° The accidents of external originlAEO), can be classified in two subgroups:

= the AEO resulting from natural phenomena: earthgquakolent wind and tornado,
including the projectiles and flood.

» the AEO resulting from human activities: airplamast, explosions and toxic gas.

2° The accidents of internal origin (AlIO) are considered as particular operationalagions.
These situations are grouped per category accotditigeir probability of occurrence:

» Loss of electric power

» Loss of the pool cooling

» Loss of pool water

= Fire in building DE

= Criticality accident

= Accidental drop of a container

= Drop of a spent fuel assembly; in the American l&gons, this accident is considered as a
design accident. Indeed, the nuclear experiencesiioat the probability is very low for
such an accident to occur. This conclusion alsegie for the accident of a spent fuel
assembly falling in building DE due to the many ttols and the mechanical and physical
safety measures imposed on the handling operations.

However, the safety assessment considers the dmpuel assembly being handled, leading to the
rupture of every fuel rod.

This accident leads to a release of the gaseous@atile fission products contained in the space
pellet—can. A part of these fission products isodsd by the pool water. The activity that is not
absorbed by the water passes through the air ddibgi DE and arrives in the Tihange unit 3

chimney through the ventilating system.

The accident of a falling spent fuel assembly dautsts the reference accident, which is the most
serious foreseeable accident for building DE.

Considering the different kinds of fuel that can &@red in building DE, the radiological
consequences of the fuel handling accident have assessed for MOX and YQuels having the

highest burn-up fraction and the shortest pooldersie time before being transferred to building
DE (2 years).

Given the above-mentioned residence tiff#r and129 are the only volatile isotopes remaining
in the pellet-can space that can be released dtivengccident.

The radiological consequences of the fuel handlit@dent remain for the most exposed
population groups far below the routine dischangets.

7.4.1.1.3 Building SCG (Doel)

7.4.1.1.3.1Protection against radiation

Building SCG is an isolated building used only iimeermediate storage. It consists of a dry storage
in containers qualified for transport. The contesnare filled with spent fuel assemblies and are
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conditioned and tested in the fuel building of tneits before being transferred. There is no
operation leading to discharge performed in bugdBCG. The potential incidents do not lead to
radioactive release either. Therefore the desigrthef building does not take account of the
occurrence of discharge.

Building SCG is composed of a preparation hall arstiorage hall. The latter is divided in two parts
and has a total capacity of 165 storage casks.ndjerity of the operations are performed in the
preparation hall in order to limit the exposuretbé workers. After it has been prepared, the
container is transferred to its storage place endtorage hall by means of a remotely controlled
overhead crane.

The design of the containers ensures the apprepbailogical protection of the staff. The
containers comply with the dose rate limits sethi international transport regulation (IAEA TS-
R-1), i.e. 2 mSv/h at the external surface, 0.1 fim&v 2 meter.

A redundant barrier has been designed in the pyittduof the container in order to prevent leaks.
The leak tightness of this barrier is continuouslgnitored. As regards exposure of the personnel
and the population, only external radiation mustab@n into account since there are no discharges.
The ALARA principle is implemented.
Building SCG is part of the WAB controlled areag trequirements set out in the GRR-2001 are
followed.
The following measures have been taken during tesigd of the buildings to meet these
requirements:

= Use of a remotely controlled overhead crane irstbeage hall.

= Use of concrete shielding

= Control of the contamination on the external fagkthe containers before transfer

= Accessibility of the container to reduce the resaetime during the inspections.

The external walls of the building are designeduch a way as to protect the external personnel
and the general public against the radiation ofsth@ces held in the building in normal operational
conditions.

The design of building SCG also meets the requirgsnef the EU Directive 96/29/EURATOM of
13 May 1996 laying down basic safety standardsHerprotection of the health of workers and the
general public against the dangers arising fromsiog radiation, fully transposed in the GRR-
2001.

7.4.1.1.3.2Radioactive discharges in the air

Normal operation
Every container is equipped with two metal sealge ®verpressure between the seals is monitored.

Incident/Accident

The accidents of internal or external origin ardegarized according their probability of
occurrence.

For an accident of category 1 or 2, it is checkéetiver the monitoring system of the container is
working correctly. There is no discharge.

Category 3 includes the following accidents:

loss of electric power during a long period

impact of a projectile on the container

fall of the container during the (un)loading oro(fr) the trailer
drop of a container on another container.
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Category 4 includes the following accidents:

= airplane crash on building SCG

= fire resulting from the transport

= fire resulting from an airplane crash

= wreckage of the building on the container.

In any case, the metal seals integrity is intadttie discharge is minor. Radiological consequences
of accidents have been assessed. The criteria #e# national and international regulations deglin
with the protection of the population are largelgtm

7.4.1.2 Decommissioning

Regarding the decommissioning aspects of the sjphtmanagement installations, it must be
noted that the decommissioning phase should ne¢ @ny particular technical problem given the
preliminary decommissioning plans already examiaed the experience feedback (cf. art 9,
section 7.6.1.7);

7.4.1.3 Technologies used

The technologies used for the design and construdf the spent fuel management installations
are based on the experience, the tests and th&tigtions. See appendix 1.

7.4.2 Installations of SCKeCEN: BR2

Additional information may be found in appendix 4

7.4.2.1 Discharge of liquid waste into the environment

The water of the secondary circuit is checked ideorto detect possible contamination through
leaks in the heat exchangers. Also the secondatgrwafter the heat exchanger, is checked.
Different measuring chains are installed on diffi¢fecations, monitoring th&N activity and the
y-activity.

Samples of the secondary water are regularly taikée analysed by means of spectrometry.
Pools

Two measuring chains are installed to monitor ttesidy of the water in the storage canal.

The water of the pools in the reactor building i®nmored by these chainsy-4ctivity

measurement).
Samples of the water in the pools are regularlgnak be analysed by means of spectrometry.

7.5 Article 8: Assessment of safety of facilities

7.5.1 Doel and Tihange installations

The installations are described in appendix 1.
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The construction and the commissioning of any Ifadtan, and in particular a spent fuel
management installation, are subject to a licengingcess that includes a systematic safety
assessment and an environmental assessment. Bsessraents cover its lifetime.

The application file, together with the numeroushtecal supporting documents are reviewed by
the Regulatory Body and give rise to an intensénange of questions and answers. The resulting
information and data are used to update the Safetyysis Report until it eventually becomes the
“Final Safety Analysis Report” (FSAR).

The licence conditions foresee, amongst others, to:

= have the possibility to modify the installationghibse have no adverse impact on safety,

= update the FSAR, which throughout the life of thetallation has to exactly reflect its
actual situation,

= perform ten-yearly safety reviews,

= follow up all the recommendations made in the “8afevaluation Report” established by
Bel V and which gives a synthesis of the perforrsaféty analysis. Bel V is responsible for
assessing the satisfactory nature of the respogsesn by the operator to those
recommendations.

The conformity investigation and the commissionitegts are conducted under the acceptance
inspection procedures of the installations by tleguRatory Body.

7.5.2 Installations of SCKeCEN: BR2

See articles 4 to 7

7.6 Article 9: Operation of facilities

7.6.1 Doel and Tihange installations

The installations are described in Appendix 1.

7.6.1.1 Initial license and commissioning

The licensing process and the related safety asdigse been described in detail in Article 7 @ th
Belgian National Report established for the meetihthe Contracting Parties of the Convention on
Nuclear Safety. The license is signed by the Kifigrat has been investigated in detail by the
Regulatory Body and its Scientific Council.

The commissioning test programme is discussed apdoged by Bel V, which follows-up the
tests, evaluates the test results, verifies thdocanity to the design and issues the successive
operating licenses that allows to proceed withribet step of the test programme. The FANC is
informed and can intervene if it deems it necessary

This process is complete when the final acceptegwert is delivered by Bel V and sanctioned by a
Royal Decree granting an operation license (Sese. %&ction E, art. 19, section 5.3.1.1).
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7.6.1.2 Operational limits and conditions

The Technical Specifications are referenced in libense (chapter 16 of the Safety Analysis
Report). They specify the operational limits anchditions, the requirements with respect to the
availability of the systems, the test and controhditions, and the actions to be taken if the
acceptance criteria are not met.

This applies to any status of the installation.

There are procedures related to the compliance wiéh Technical Specifications (T.S.) for
maintenance activities during plant outage andtpgaeration. Each maintenance procedure has its
own paragraph dedicated to T.S. requirements anittions. During plant outages, some safety
engineers monitor the requirements of the Techi@pealifications.

Each modification that may have an impact on tHetganust be approved by the regulatory body
before it can be implemented. In this respect, fieations to procedures, to the Technical
Specifications and to the Safety Analysis Repatidentified and discussed.

7.6.1.3 Operation in accordance with the approved procedure

A general description of the procedures in forcéhm power plant is given in section 13.5 of the

Safety Analysis Report.

The completeness (form and contents) of the praesduas been investigated on the basis of the
USNRC Regulatory Guide 1.33 which lists the sulgjdot which procedures must be established.
This investigation was conducted as part of thenking process and the acceptance of the
installations by Bel V. During the commissioningte the relevant procedures that were used by
the operators were verified for adequacy.

7.6.1.4 Engineering and technology support

The organisation and know-how of the operator, tdeih in chapter 13 of the Safety Analysis
Report, must be maintained throughout the usefal ¢f the power plant, and even after its
definitive shutdown as long as this new statusiscovered by a new license.

From an engineering point of view, the licensees dbe help of Tractebel Engineering (TE) by
means of a specific partnership program for a &ahilist of critical activities. TE has indeed an
excellent knowledge of the installations as it Waes Architect-Engineer during their construction.
Moreover TE has been in charge of the investigatiand their implementation during the ten-
yearly safety reviews, of the steam generatorsacgphent projects and of a large part of minor
modifications projects, which allowed keeping upe tkompetence and knowledge of the
installations. TE is also consulted by the licensden the latter wants to proceed to a minor
modification of its installation. TE is also in alga of the follow-up of the provisioning of fuel
reloads and of core management. Through its R&Depts, training actions and technological
surveys, TE maintains a high competence in contgrtoi the state of the art. In order to reach
these goals, TE is involved in many internatioredelarch projects and is a member of various
networks (or competence centres).

The design bases of the plants, i.e. the knowlediglee design of the plants and the reasons of the
choices made in this design are an important gaheoknowledge.

The operator - with the support of the Architecgibeer - has developed a complete set of
procedures to be able to cope with incidents (fbgedures) or accidents (‘A’ procedures). These
procedures are simulated, validated and used éoolerators’ training.
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7.6.1.5 Notification of significant incidents

Section 16.6 of the Safety Analysis Report lists ¢lvents that must be notified to Bel V and/or to
the FANC, indicating for each notification the delaithin which it must be notified.

The same section also specifies the cases wheadeimceports must be supplied to the Regulatory
Body, and within which delay.

For each incident, a classification with refereteé¢he INES international scale is proposed by the
operator, discussed with Bel V, and decided byRABC.

The IRS reports are established by Bel V for thadents that this body deems interesting and
transferred for commentary to the operator anti@¢dRANC before it is distributed abroad.

7.6.1.6 Operational experience feedback

Operational experience feedback has always beesideyed essential to plant safety, both by the
operators and the regulatory body.

The license conditions prescribes that experieaedldack from the Belgian and foreign units must
be considered. Incident analysis includes an etialuaf the root cause, the lessons learnt and the
corrective actions taken.

Databases have been developed, in particular byWBéb systematise experience feedback and
facilitate the link with the safety analysis.

7.6.1.7 Decommissioning plans

The operator entrusted TE with the follow-up of @ecommissioning issue for the spent fuel
management installations.
In particular, initial decommissioning plans forngeating units have been established, including
the spent fuel storage installations; these decasioning plans are reviewed regularly.
In concrete terms, a set of provisions have bdantto facilitate the dismantling:
= Considering dismantling aspects when modifying #terage installations, in order to
facilitate these operations and to reduce as machoasible the activity level during the
dismantling;
= Giving access to the information relating to therafje buildings in order to improve the
organisation of the future dismantling operations;
= Implementing an efficient waste management pohegughout the normal operation.

7.6.2 SCKeCEN installations: BR2

A description of the BR2 may be found in appentlix

7.6.2.1 Initial license and commissioning

see Section E, article 19

7.6.2.2 Operating limits and conditions
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As described before, the Technical Specificatiores approved in the license. They specify the
operational limits and conditions, the requiremenith respect to the availability of the systems,
the test and control conditions, and the actiorisettaken if the acceptance criteria are not met.
This applies to any status of the installation.

7.6.2.3 Operation in accordance with the approved procedure

A general description of the operation procedusegiven in the Safety Analysis Report approved
by the Regulatory Body.

7.6.2.4 Engineering and technology support

The organisation and know-how of the operator rbeshaintained throughout the useful life of the
power plant, and even after its definitive shutdaagnlong as this new status is not covered by a
new license.

7.6.2.5 Notification of significant incidents

Each operating cycle of the BR2 is preceded byte nalled “start-up” justifying the operational
safety on the basis of the observations made duhi@grevious period. In particular, these notes
report the operational incidents that occurredfanah a first available database.

Since 1994, an analysis is carried out for eachatip@al incident according to a standard format.
The new database set up was completed up to 1888gio the data filed in the “start-up” notes.

A «significant event » is in fact an event/incidehat, on its own or in correlation with other
events/incidents, could put the operational safétye installations at risk.

To prevent and minimize the number of events iedior indirect link with human, precise actions
are taken to improve qualitatively the operatiod &8 control. These measures can only improve
the management of the spent fuel:

= Revision of each operational procedure: each proeed force is re-examined periodically.
Any modification of the installations requires auwtatically an adaptation of these
procedures.

= Motivation of the personnel to comply strictly witie operational procedures.

= Training of the reactor operators: initial trainiagd permanent training programmes have
been set up. During the shutdown for refurbishmeath reactor operator has followed a
theoretical and practical retraining. Since thet@awas started up again in 1997, 2X5 days
sessions have been organised for each driving &lgsel reactor operator). These training
sessions include both theoretical and practicak@sp but also general information (e.g.
modifications of the installations). Before stagtinp each cycle, a specific practical training
is organised in the reactor - as far as possilite the learning of some procedures.

= Improvement of the man-machine interface: spedafitions have been taken — remote
control of the valves — and are still taken — n@atwl panel in the reactor control room,
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new regulation of the primary temperature, emerggranel in the reactor control room -
during the refurbishment.

These measures, together with maintaining a stafdeuniform operating team for the years to
come, constitute the best way to guarantee a pai@ton.

7.6.2.6 Decommissioning plans

A fund - financed by the State — has been set umoaer obligations resulting from the

decommissionning of the installations involvedhe nhuclear activities of the SCKeCEN before 31
December 1988. This fund is called “Technical Li&piFund” (Fond du Passif technique). The
objective is to come back to thgreen field However, if other installations or parts of the
installations should be re-used for purposes dtiean the initial ones, the decommissioning would
be limited to modifying the installations or indédlon parts so that they can be re-used.
Decommissioning of BR2 is covered by this fund.

An initial decommissioning plan was worked out BRR2 and approved by ONDRAF/NIRAS and
the Technical Passive Fund administrators. Seeaaisbe 26

7.7 Article 10 :

All issues related to spent fuel disposal are de#lt in section H.
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8 Section H: Safety of Radioactive Waste Management

Section H of this report provides comprehensivermiation on safety objectives and how they
are or will be met for the following installations:

= Future disposal facilities for radioactive waste

= Future disposal facilities for spent fuel if coresield as waste, at that time,

» Existing facilities for temporary storage of raditee waste and conditioning of
radioactive waste.

As mentioned in section B of this report, Belgiusncurrently considering two options for the
back-end of the fuel cycle, reprocessing and dulesgosal of spent fuel.

For the category A waste policy decisions have ke&en in the past to develop a surface
disposal facility in Dessel. ONDRAF/NIRAS is prejay the licence application, planned to be
submitted to FANC by mid 2012.

For the category B&C waste ONDRAF/NIRAS proposeshwis final Waste Plan a policy
decision, to be taken by the federal Governmemtgémwlogical disposal in a poorly indurated
clay host rock.

The gaseous, liquid and solid radioactive wastatitnent facilities of the NPP’s are briefly
described in appendix 2

8.1 Article 11: General safety requirements

8.1.1 Safety objectives applicable for a disposal faciljt

FANC is currently developing a specific licensingstem, as well as specific safety
requirements for disposal facilities. It is alswveleping regulatory guidance for disposal. In the
meantime, international guidance, in particular teievant IAEA safety standards, and best
practices are used as bases.

A disposal facility for radioactive waste has teere a dual safety objective:

1. First, to concentrate and isolate the waste froonMad his environment for as long as this is
necessary, or equivalently, to afford Man and msi®nment adequatprotection from the
risks which this waste can pose,;

2. Second, to provide protection which can, over tibegome independent of active measures to
be taken by future generations, such as maintenacmetrols and supervision. This is the
concept opassive isolation and containment passive safety.

The protection of Man has to be assessed for tleeabpnal phase and for the period after
repository closure by providing all the argumetiat the expected radiological impact is lower
than the dose constraint imposed by the regulatdower than other complementary safety
indicators the regulator might define or imposee(séso section E, Article 19) and that all
reasonable efforts have been done to optimise girote(ALARA principle).
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ONDRAF/NIRAS has developed and implemented a systéwaste acceptance criteria to
ensure that the treatment and conditioning of tlastevis coherent with the interim storage
facility and with the reference disposal solutiatsdied. These acceptance criteria - based on
the General Rules - set out the minimum requiresmémtechanical, physical, radiological,
chemical or others) which primary packages of coowled radioactive waste must meet before
they can be accepted by ONDRAF/NIRAS within itsrsrof reference.

Irrespective of the requirements of Article 14 (ehhisets procedures for dealing with non-
conformities) and Article 15 (exemptions from theceptance criteria) of the General Rules,
each primary package of conditioned radioactivetevasiich ONDRAF/NIRAS accepts must
comply with the relevant statutes and regulatiomduding the terms of the operating licenses
of the nuclear installations concerned (mainlyrinmtestorage facilities), the General Rules and
ONDRAF/NIRAS’s own acceptance criteria. The confiiynof the accepted waste packages
with the reference disposal solutions being dewdadp periodically re-assessed, by control and
inspection campaigns of the stored waste packalgedirst time three years after acceptance
and then every ten years. Acceptance criteria igpasal facilities (i.e. post-conditioned waste
ready to be disposed of) are currently being depezildoy ONDRAF/NIRAS.
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8.1.2 Existing installations (Belgoprocess)

The storage facilities are described in appendix 3.

A set of measures are taken in order to ensuraighest level of protection of the population,
the workers and the environment during those rati@a waste processing and storage
operations:

The category C waste storage buildings are designddaid out to allow the removal, by
natural convection and radiation, of the heat peeduby this waste. Moreover, the mass of
some critical U and Pu isotopes is kept at valaesdnough to avoid any criticality risk.

The processing techniques are implemented to redsicauch as possible the quantity of
radioactive waste resulting from those operations.

The protection and safety methods applied to thestcoction and operation of the
processing and storage installations and any agarpment (containers, etc.) meet the
regulations enacted by the competent national aitike (see next articles) in accordance
with the international rules and recommendations.

Compliance with the safety regulations takes intcoant the radiological, biological,
chemical and other risks that can be linked witligactive waste management.

Some obligations must be complied with during theration of the installations so that the
future generations will not find themselves facethwoo heavy constraints in terms of
safety and financial means. That's why, from theerafional phase of the installation
onwards, funds are set up to finance the futuremeassioning operations.

8.2 Article 12: Existing facilities and past practices

The storage facilities at the Belgoprocess sitedaseribed in appendix 3.

8.2.1 Regulatory framework

As the Joint Convention came into force in Belgiom5 December 2002, every processing and
storage installation in operation on the Belgopssc&te is concerned by article 12 of the Joint
Convention.

Prior to the construction and the operation of itietallations, the operator must first comply

with all legal rules to guarantee the safety of ithsallations. Indeed, in accordance with the
regulatiorf* in force at that time, the operator had to sulantibnstruction and operating license

1 Royal Decree of 28 February 1963 (GRR-1963) pragjdhe General Regulations regarding protectiothef
population and workers against the dangers of ingizadiation (or one of the modifications). As rtiened in section
E, this regulation has been replaced by the Rogal&e of 20 July 2001 (GRR-2001).
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application. A safety analysis repGrtlescribing a set of applicable measures had smhexed
to the license application.
The most important safety-related information tied to be mentioned in this report concerns:

a. The purpose and the nature of the facility,

b. A plan of the installations,

C. A cadastral plan and a topographic survey of thgere(500 m around the installations),

d. Demographic, topographic, geologic, seismologic,drblpgic and meteorological

characteristics of the region (15 km around théaitegion) and information on the lay-out of
the site,

e. An exhaustive description of the radioactive matsri with special attention to fissile
material,
f. A report describing the most important accidenkglyi to occur in the installations and

assessing the probability and the consequencefdgpopulation and the workers (accidental
scenarios: explosion, fire, airplane crash, failfréhe ventilating system, etc.),

g. A description of the systems for the storage, mation and discharge of gaseous and liquid
waste; a description of the maximum daily and mignsttandards and quantities (in terms of
volume and activities) of discharged liquid andegas waste, the nature of the discharge, a
plan of the areas showing the discharge pointsgéseription of the local sewer system, the
flow rate of the rivers where liquid waste are Hemged, the temperatures at the chimney outlet
for the release of gaseous waste, the monitoriagoss to measure the radioactivity levels in
air; a description of the volumes and masses ad saste to store.

h. Protective measures for the personnel workingrieatlicontact with radioactive materials,
I. Staff qualification and competences.

Before the licenses are granted, this safety aisaklgport is reviewed by the competent
authorities and by the Scientific Council of the N which may consult national and
international experts.

For some waste processing installations and soarag& buildings, the operating licenses are
granted for a limited period. At the end of thigipd, a new operating license application must
be submitted, in accordance with the regulatiorforce at that time. A new license is also
necessary for any major modification or extensibthe installation.

The revision of the regulations in 1994 has oblitesloperator, from this date onwards, to add
a more detailed environmental impact assessmentcgmparison with the assessments
mentioned in f and g) to the license applicationcdrding to the date of the license application,
only building 155 and the HRA-Solarium processimgtallation were to comply with this
obligation to add a detailed environmental impaseasment to the license application.

12 The building license can be granted on the bakia Breliminary Safety Analysis Report (PSAR) wizarehe
operating license is granted on the basis of al Bafety Analysis Report. However, this report glated during the
operational phase of the installation.
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For any modification of an existing installationviveg an impact on the environment, a new
environmental impact assessment must also be addbd new license application.

8.2.2 Regulation enforcement

Bel V performs the acceptance inspection of thé&llations, including verification if the rules
and the cold tests are complied with. Accordinghte acceptance report, the starting-up is
authorised or not.

The above-mentioned Royal Decrees set out the aildig of organising an internal Health

Physics Department. This department is entrustéd tve task of organising the surveillance of
the measures necessary to comply with the regagbo workplace safety and health and with
the rules on neighbourhood safety and health.ntbsaassisted in its mission by Bel V. During
the operation, Bel V must also verify the complamith the rules, in accordance with the
regulations in force. It can propose any modifmatio improve the safety of the installations.

Belgoprocess is implementing a wide programme taitapthe liquid and gaseous discharge in
the environment and the water quality of the rivieise Nete where the discharged liquid waste
is released:

a. flow rate and volume of discharged water

b. chemical and radiological control of dischargedexdtefore and after being discharged

c. chemical and radiological control of the river weded the river bed sediment, upstream
and downstream from the discharge point

d. radioactive contamination of the river banks, od around the industrial sites

e. radiological control of air and ground water samsglem the vicinity

radiological control of the chimney emissions

-

These controls are regularly performed and arertepdwice a year to FANC and published
each year in the sustainability repasww.belgoprocess.heAll releases (liquid and gaseous)
remain far below the authorized limits and the ssisents of potential impacts due to the actual
releases remain far below the imposed dose comtstyas indicated in the publicly available
sustainability reports.

Moreover, the regulatory body also takes some obrdamples, as part of its national
surveillance and monitoring programme.

8.2.3 Storage buildings on the Belgoprocess site

The storage buildings for conditioned waste on &itef Belgoprocess are briefly described
below. It concerns the buildings 127, 129, 136,, 1881, 155 and 156 (further abbreviated as
B127, B129, etc.). This description focuses onwlaste acceptance criteria that are directly
relevant for storage..

The current storage conditions are presented imt¢kheptance criteria mentioned below, in the
safety files and in the IPA (Internal Project Aggliion of Belgoprocess).

Table 3 summarizes the conditions (with regard to theaactivity) applicable for the storage
of the packages in the different buildings whilable 4 is directly taken from the applicable
safety reports of the buildings.
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In 2003, ONDRAF/NIRAS and Belgoprocess startedsaial inspection programme for all the
stored conditioned waste drums . In case of obsensof non-conformities with the waste
acceptance criteria (e.g. degradation of waste gggesk due to corrosion phenomena) specific
measures are taken:

» regular inspections of the waste packages to gldetbw further evolutions;

» specific measures to avoid any release of activity;

* removal of damaged waste packages for individudvieup;

* investigation of the mechanisms and phenomenangaidi non-conformities (mainly
container corrosion and swelling of bitumen), indar to be able to define and
implement corrective measures.

This programme was foreseen until 2012 but waslifieé@ end of 2010. In total, 40412
conditioned waste packages were inspected.
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Table 3: Acceptance criteria/conditions with regardto radioactivity

B 127

1. The dose rate at the external surface of the padkag to remain below the limit of 2 Sv/h.

condition that the criterion regarding the dose &tl meter is observed (< 0.2 Sv/h).
emitters and to 37 TBq/fhfior beta-gamma emitters.
3. the removable surface contamination of the pringagkage needs to be below 0.4 B¢

for alpha emitters; 4 Bg/chfior beta-gamma emitters.

which do not exceed the natural radioactivity @S isotopes.

B 129

Storage building already filled.
B 136

specific acceptance criteria for more details abloeiradiological conditions.
B 150
Storage building already filled

B 151

1. the dose rate at the external surface of the packag to remain below the limit of 5 mSv.
A package with localised surface dose rate excgetthi@ limit value may be accepted on
condition that the criterion regarding the dose @t a 1 meter distance is observed (<
mSv/h).

per ton.

3. the removable alpha surface contamination has teelmv 0.04 Bg/cr that of beta/gamm
surface contamination below 0.4 Bgfcm

4. *Ra and®*Th in the primary package are only allowed in mastivity concentrations
which do not exceed the natural radioactivity @S isotopes.
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package with localized surface dose rate exceddim@gmaximum) limit value may, in close
consultation with the Health Physics Department possibly with Bel V, be accepted on the

2. The volume-activity concentration in the primaryckage is limited to 148GBg/m3 for alpha

4. *Ra and®°Th in the primary package are only allowed in mastvity concentrations

Building mainly foreseen for SYNATOM waste comimgih COGEMA (now AREVA). See

h.
he
0.5

2. the mass-activity concentration of alpha emittarghe primary package is limited to 4 GBq

js2)



B155 LAGAL

1. the dose rate at the external surface of the packag to be below or equal to 5 mSv/h. If the
surface dose rate exceeds 5 mSv/h, the radiatidnragter distance has to be below 0.5
mSv/h.

2. The?'Pu quantity has to be below 112 g per package.PLh239 quantity has to be below
219 g per package. TREU quantity has to be below 326 g per primary paekdge sum o
the proportions of the quantities of these 3 ragotides compared to the maximum
guantities of each of these radionuclides has tochaw 1.

3. The beta activity concentration, with the exceptidrihat of***Pu, has to be below 40 GBq
per primary package.

4. The removable alpha surface contamination need$etobelow 0.04 Bg/cfn that of
beta/gamma below 0.4 Bg/ém

5. ?%Ra er”Th should not exceed their natural concentrations.

B 155 RAGAL

1. The dose rate at the external surface of the packagt be below or equal to 5 mSv/h| If
above 5 mSv/h, the radiation at 1 m must be bel®arBv/h.

2. The removable alpha surface contamination musiel®ab0.04 Bg/crhwhile the removable
beta/gamma surface contamination must be beloBent.

3. The alpha activity concentration must be below 2Bg& The maximum alpha Radium
concentration must be below 740 GBg/package

B 156

4. Storage of BR3 fuel assemblies in CASTOR storagksca
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Table 4: Conditions stipulated in the Safety Files

B 127

Maximum dose rate on outer walls of the building L&Sv/h. Max. activity <3.7 E10 Bg/l,

mainly beta; alpha activity negligible

B 129

Maximum dose rate on outer walls of building: 25//{bS Per package maximum alpha

activity up to 1.37E12 Bq and maximum beta activipyto 3.2E14 Bq, depending on the type

of waste.
B 136
Maximum dose rate on outer walls of building: 20/{S
Vitrified Compacted Vitrified
waste waste waste Dounreay | 400 L drums
(CSD-V) (CSD-C) (CSD-B)
: . High active| Compacted
High active Hulls and Process solutions waste
solutions ends sludges
(cemented)| (cemented)
Dose ratgSv/h)
D (contact) 1.4E4 15E2 2.8 13 1.0 EZ
D (1 meter) 4.2 E2 12 0.2 1.3 10
Activity per
primary package
(TBq)
Beta/Gamma 2.8 E4 24 E2 31 4.0 B2 4.0 ER
Alpha 141 E2 0.6 1 0.5 10
Removable
surface
contamination
(Bg/cnr)
Beta/Gamma <4 <4 <4 <4 <4
Alpha 0.4 0.4 <04 0.4 0.4
B 150

Maximum dose rate in contact with package: 5 mSaxoeptionally, 10 mSv/h. Per package
maximum alpha activity up to 2E9 Bg and maximunalsttivity up to 3E12 Bq, depending
on the type of waste.

B 151

Maximum dose rate in contact with package: 5 mSaxXiseptionally, higher if value at 1 m |s
below 0,5 mSv/h. Maximum alpha activity 4GBq/t, egtfor 160 drums from historical
production,< 75GBg/t. Maximum beta activity up3i612 Bq/ package, dependent on typ¢

AY%4

Page -133/192 -



of waste.

B 155

Maximum dose rate on outer walls of building: 10/fbiSOther conditions as in the
acceptance files

B 156

The dose rate limits outside the building are:

» surface of the storage building 10 uSv/h
» 300 m distance from the storage building 0.1 mSvly
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8.2.4 CILVA: Central Installation for Low-level Solid Was te (site 1 Belgoprocess)

The CILVA installation (Central installation for low-leveblgd waste) is designed for the
processing of low-level solid waste, mainly prodiige Belgium. This low-level solid waste
contains mainly beta-gamma waste, but also veryléwel contaminated alpha waste.

With regard to the radiological characteristicstoé waste that can be processed in these
installations, the following limits apply:

. Maximum dose ratat the surface of the primary package and of thesport package:
2 mSv/h.

. Level of surface contaminatioof primary package must not exceed 4 Bg/cm? fda-be
gamma emitters and low-toxic alpha emitters andBa4¢m? for other alpha emitters.

. Regarding solid beta-gamma waste, the activity masexceed 40 GBg/h{averaged over

volume of every primary package). No traces of alpctivity may be present up to
40 MBg/n.

. Regarding solid alpha-contaminated waste, the @@tama activity must not exceed 40
GBg/nT. The alpha-activity may not exceed 10 GBYy/m

The waste contaminated with pathogenic substarscesllected and packed for transportation
separately.

In the installations, the following activities grerformed:

Waste reception;

Pre-treatment of waste (sorting out, pre-compressaxiuction);
Compaction of waste drums;

Incineration;

Immobilisation;

Inspection and transport of the conditioned wastihé storage facilities.

8.2.4.1 General description of the building

The building has a surface of 100 m x 65 m andust lon a foundation plate resting on
compact, mainly sandy ground, at about 0.75 m depth

The building is composed of a structure in reindorconcrete.

Its height is about 10 m with the exception of eeaaof 1000 m2 which is 16 m high. The lower
part contains areas on one or two levels, deperahrfe activity, while the higher parts have a
variable number (two to five) of levels.

The roof is composed of lightweight concrete arcloesered with isolating materials and a
sealing film. The floors are made of full plateg@iforced concrete.

In the areas requiring a biological shield for tbef, the roof is made of a full concrete plate.
The walls are made of reinforced concrete or ofiestark, depending on the biological shield
required and on the supporting capacity.

8.2.4.2 Radiological protection

The storage of unconditioned and conditioned wastaell as the processing of this waste in
CILVA is performed in shielded areas. Access taséhareas is strictly limited to the necessary
operations, provided that the general and spe@figation protection procedures are observed.
These areas are defined as “processing areas ".
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The areas surrounding these areas are, dependinigewnprotection level according to the
regulations which apply to the Belgoprocess sitesgified as follows:

Radiation Description Maximum

area dose rate
(uSv/h)

I Adjacent processing premise 250

Il Intervention area 75

1] Working area not permanently occupied 25

v Working area permanently occupied 5

It must be noted that these maxima are “design dates”, which were used for the calculation
of the protection shields. During the operatiore &LARA principle is applied, implying that
the doses for the personnel are only a fractidh@flesign values.

Processing areas (Area 0

The processing areas are areas in which conditionewn-conditioned waste is stored or in
which the waste is not treated or processed manuall

The walls of these areas shield sufficiently toueasthat the maximum dose rates in the
adjacent areas are not exceeded.

Area |
Between the adjacent processing areas, the negesselding is foreseen to ensure that in case
of an intervention, the dose rate in the area iiclwthe intervention takes place, will not exceed
the limits with regard to area I. In normal opargtconditions, there are no areas belonging to
area |.

Area |l
Area Il includes the areas, which, in normal opagatonditions, are not entered, but are used
in the case of interventions in processing areas.

Area Il

The areas in which the personnel is not perman@nélsent, but during an important fraction of
the working time, belong to this area. These age the areas where the waste is manually
treated, processed and sorted out. Most of thenieshareas and passageways belong to this
area.

Area IV
Areas in which the personnel is normally permarnyeptesent, belong to this area (e.g. control
rooms, offices, ...).

8.2.4.3 Confinement

In order to prevent dispersion of radioactive sabsgs, the ventilation is designed such that a
pressure gradient provides an air current from #neas with a small probability of
contamination to those with a large probabilitycohtamination.

Radioactive liquids are stored either in 30 | flaskn storage containers, or in transport
containers. All of these recipients are storedrgaa equipped with retention tanks or leaktight
reservoirs, which, in case of a leak, collect &the liquids stored;
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The transport packages are opened under an exaadtto extract the aerosols and depositing
them then onto filters.

The opening of the primary package and the martipuls of the waste are performed either in
glove boxes or in accommodated areas.

The standard 400 | drums are filled through a lioc&rder to prevent any contamination of the
outer surface of the drum. This lock is kept in empdessure by means of a specific ventilation
system with a prefilter and an absolute filter.

8.2.4.4 Decontamination

The form and the surface finishing of the matdnahe controlled area are — as far as possible -
designed to facilitate decontamination.

The apparatus in the controlled area coated wiphotective and easy-to-decontaminate layer
(epoxy or equivalent).

The floors, and in some cases also the walls,@ted with an easy-to-decontaminate layer.

8.2.4.5 Waste produced

Conditioned solid waste

The conditioned solid waste produced in CILVA dmal product during the normal operation

of the installation, is low-level waste comparakbdethe waste received at the entry of the
installation. This waste consists mainly of paclsaagguipment, ventilation filters, and clothing

for the personnel and secondary waste generatdtellyombustion installation.

Liquid waste

There is no direct discharge of liquid radioactivaste. All the liquid waste produced in the
controlled area of the CILVA unit is collected iantainers.

Gaseous waste

The gaseous waste produced in the CILVA instaltetics, after treatment, evacuated through
the main chimney of Belgoprocess where a permanenttoring is performed.

8.2.4.6 Radiation monitoring devices

In CILVA, a radiation monitoring equipment is inka. This gives the necessary information
concerning the radioactivity levels in differentrigeof the building and in the gaseous effluents
enabling the operating personnel to take the nacgseeasures in order to keep the activity
level as low as reasonably achievable.

A distinction can be made between:

= dose rate monitoring in the areas;

= air contamination monitoring;

= monitoring of air evacuated through the chimney;

= surface contamination monitoring;

= monitoring of exposure of personnel.
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8.2.4.7 Workers’ dose

As indicated, the protection shield between thasmas calculated on the basis of the radiation
area to which these areas belong and, accordibhgbgd upon the occupation and the presence
of radioactive sources. In this regard, the agtiwf the waste treated, the dose rate at the
surface of the package, as well as the radioactmeamination of the package are limited.

Moreover, appropriate measures are taken in oa&eep the workers’ dose, resulting from
external radiation and the committed dose duedaritake of radioactive substances, as low as
reasonably achievable and below the regulatorytdimi

8.2.4.8 Fire protection

Around the building a fire strip of more than 15has been deforested.
The protection system is designed to detect thé afta fire and to extinguish a fire, or to limit
it maximally.

8.2.4.9 Accidents considered

In the safety assessments, the following accideats considered:
Accidents of internal origin

= drop of a package;

= interruption of electric power supply;
= explosion;

= fire.

accidents of external origin

= earthquake;

= airplane crash;
= heavy wind;

= flood;

= explosion

8.3 Article 13: Siting of proposed facilities

8.3.1 Existing facilities

Almost all processing installations and storagedogs in Belgium are currently located on the
Belgoprocess sites, which were formerly the SCKeCBMSTE Department (started up in
1956) and the EUROCHEMIC fuel reprocessing pil@npl(started up in 1966). All facilities
were to comply with the regulations in force attthieme. In addition to the license for the
dismantling of these former installations, changimg use of both sites required new licenses as
well (see article 12).
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8.3.2 Future disposal facilities

Disposal programme of category B&C waste

The current disposal programme of ONDRAF/NIRAS liggh-level and long-lived waste and
spent fuel is a programme ofethodologicakesearch and development. Its prime aim is to
investigate whether it is feasible, both technicalhd financially, to design and build on
Belgian territory one deep geological disposal ligcfor the considered waste that is safe,
without prejudgment on the site where such a smiutvould actually be implemented. The
actual siting of such a disposal facility will b&se a central element of the next phase of the
disposal programme. Proposed disposal facilibestiese kinds of waste are thus in a R&D
stage of development, and not yet in siting narsing phase.

Since 2000, France and Belgium have developeda@fispsooperation in the field of the safety
approach to geological disposal. A working groupsveat up and the French and Belgian
authorities that issued in 2004 a document entittgelological disposal of radioactive waste:
Elements of a safety approach”. It was decidedidb2not to lose the momentum created by the
Franco-Belgian initiative and therefore the “EurapePilot Group” (EPG) was created
gathering together high level representatives glilegors from eight European countries and
three international organisations. The EPG has maiden a study on the regulatory review of
the safety case for the geological disposal ofoactive waste. The first stage of the study led to
a first version of a report “The regulatory revieithe safety case for geological disposal of
radioactive waste” available in March 2007, covgrihe early phases of development of a
geological disposal facility. The second stage &2010) led to an updated version of the
report which covers all phases of development heckefore replaces the previous version. This
interim report has been submitted for consultatmulifferent organizations including national
regulatory bodies and international organizatidA&A, NEA ...). The participants to the EPG
proposed to undertake, a new programme of worlotsider the characteristics of wastes that
could be disposed in different types of repositofjie objective is to present an overall
perspective on the regulatory expectations for gvasteptance in a disposal facility. The work
is still ongoing and a report on “Waste acceptanatisposals” should be issued by 2012.

Siting of a geological repository for high-levelddor long-lived waste cannot start before a
decision-in-principle regarding the long term magragnt of such waste has been taken (see
Waste Plan in section 2.3).

Disposal programme of category A waste (Category Wwaste project)

An integrated project for surface disposal of categry A waste (the “cCAt” project)

The repository at Dessel will provide a solutiom thsposal of the Belgian category A
waste. This includes category A waste that is preduoday and temporarily stored in the
Belgoprocess buildings, as well as category A wagsteerated in the future, for instance
after nuclear facility dismantlement. The radioaetiwaste involved is processed and
conditioned and has to contain only limited amouwfitkng-lived radionuclides , making it
appropriate for surface disposal.

Radioactive waste management aims, 1) at immaijisadioactive substances, which
prevents their entry into the environment, andt2Xeparating those substances, to prevent
any contact with human beings.

This project combines a safe and technologicalasitde solution for Belgian category A
waste with socio-economic added value for the meggiimulating use and retention of
nuclear know-how, anticipating spatial opporturstierganising health monitoring, the
establishment of a Local Fund for financing soaor@mic projects and activities... These
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added values are a fair appreciation for the smuthunicipalities Dessel and Mol offer to a
problem that involves the entire Belgian population

Integration is essential for the cAt project: aesahd effective repository that can count on
continuous support from the population at the samee. Safety and technological
feasibility, sustainability, openness, transpareacg “collective design”, integration in the
landscape and the social surroundings are key ptsae the implementation of the cAt
project.

The structure of the project

The cAt project is subdivided in seven subprojects:

the disposal facility, the communication centree thocal Fund, participation, spatial
planning and mobility, employment and retentiomatlear know-how and finally, safety,
environment and health. Cohesion between thesdibgiblocks, both on an organisational
level and on site, is essential; it guaranteesniegrated character of the cAt project.

The disposal facility
Summarised, the disposal procedure of the cateyovgste is as follows:

1. The waste is placed in concrete caissons and sudstdy encapsulated with mortar
to form a monolith.

The monoliths block radioactive radiation and imitieb radioactive substances,
thus constituting a key safety element.

2. The monoliths containing the waste are placed imlutes: concrete bunkers with
thick reinforced walls.

After backfilling, the modules are closed off waltoncrete cover. A permanent roof
covering all modules will offer protection againgeather conditions before, during
and after backfilling.

3. Intime, the fixed roof will be replaced by a pemeat, low permeability final cover.
For realisation of this surface disposal procdss,Dessel repository comprises the
following components:

the quay for delivery of materials for the repositeia the canal;

the caisson plant for the manufacture of the casso

the monolith production facility (MPF) where the st is encapsulated into

monoliths;

the disposal modules;

the peripheral provisions: the administration buaigl the storage zone, the

maintenance building...
The repository currently provides for emplacemdrit, 600 monoliths per year. That
implies waste for 15 years of operation by 2016e-dxpected start of the operation
phase. Once this stock has been emplaced completptpbably by 2031 — the
further strategy for emplacement of the waste ftbendismantled nuclear facilities
will be determined.

The communication centre
Radioactive waste management is a delicate andalsigsue. Open and proactive
communication about the subject is in the intereét the local communities. A
communication centre will therefore be establisaethe disposal site, serving as the core of
all information and communication on the cAt préjeadioactive waste management and
radioactivity in general.
The communication centre will consist of three mast
a contact and reception centre: the contact paintpkople living in the
neighborhood on everything pertaining to the cAsjgect and the nuclear
facilities in the region;
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a digital and interactive network (DIN), which wdllow local communities

to get information from a distance, i.e. via tv andbsite, about the cAt
project and nuclear activities in the region. Tleéwork can also be used for
initiatives from the neighborhood, such as commutetevision. Operation

and feasibility of the DIN are currently being tbtas a pilot project;

a theme park about radioactive waste managemeaurit and educational
activity centre for all age groups.

The Local Fund

Radioactive waste repositories have a very lorggdifcle. Their impact on the surrounding
area will continue even after operation and closafréhe disposal modules and after the
monitoring phase.

The socio-economic added values connected witheihesitory must also be safeguarded in
the future.

A Local Fund (LF) will be established for this pose.

The LF will support and finance projects and atitgi that create sustainable opportunities
for the local communities and improve the qualityife of the local population in the short,
medium and long term.

The nature of projects and activities financed oy LF may vary: they may have a social,
economic or cultural character or be aimed at therenment, health, welfare, etc. The LF
thus provides additional opportunities for soc@lltural, ecological and economic added
values that surpass the added values created lmAthwoject itself (employment, retention
of nuclear know-how, spatial opportunities, etc.).

Management of the LF will be in the hands of thealgartnerships in Dessel and Mol. It
will consist of one joint fund with two equal subrfds.

Participation

An extraordinary participation model was developeth respect to disposal of category A
waste over the years. The inhabitants of the Demsdl Mol municipalities are closely
involved in the realization of the aggregated cAdjgct via the local partnerships STORA
and MONA.

Since participation is intended to remain an esslepart of the cAt project in the future,
ONDRAF/NIRAS is committed to maintain a partnersiifth the local communities
throughout the duration of the project.

The functions of the partnership and its operatishape may evolve in time.

Apart from having a close watch on the cAt projaself, the population wishes to be
actively involved in other nuclear activities iretlarea. This is already being implemented
today and the partnerships will also keep a broassion in the long term, through
participation in all nuclear activities in the regiin a format to be decided at a later stage.

Spatial planning & mobility

The cAt project will take up a considerable arethmnorthern nuclear zone of Dessel-Mol.
The planning and licensing part involved in the stamction of the repository is a

prerequisite for the realization of the cAt projelrt addition, the cAt project creates a
number of distinct spatial opportunities for Dessel

ONDRAF/NIRAS has undertaken to effectuate maxim@alisation of these spatial win-

win opportunities in the scope of the cAt project.

As regards mobility, ONDRAF/NIRAS opts for rationalccess to the disposal site.
Maximum use of the canal for delivery and transmdr{raw) materials minimises impact

from the disposal project on road traffic.

Employment and retention of nuclear know-how
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Regional employment stimulus is one of the distiopportunities resulting from the
repository.

The disposal site will provide temporary jobs dgrinthe construction phase, and
employment in the medium term as from the operatiphase in 2016. The disposal project
also holds indirect positive effects for employmelite caisson plant will be operated by a
private partner. If legally permitted, this partyanc develop activities other than
manufacturing and supplying caissons.

Thanks to years of experience, the area has huilinique nuclear expertise, recognised on
a national as well as an international level. hersake of employment, but also for the sake
of safety, it is imperative to keep that expertigéhin the region. ONDRAF/NIRAS will
establish a knowledge centre in the area to furtterelop know-how in the field of
radioactive waste management. Preparing qualifiecsgmnel for the project requires
specific training in radiological protection andli@active waste management.

Such training programmes already exist but desexta attention within the framework of
the project.

Safety, environment and health

The safety strategy for the repository describes tiat safety is ensured and is the starting
point for safety development and evaluation withpeet to the entire repository (waste,
monoliths, modules, site). Together with leadingioral and international research centers
and specialized research consultancies, ONDRAF/MHIR# conducting a wide range of
safety studies. Their aim is to provide feedbaaktf® development of the repository, to
evaluate the design’s safety and to establish ltbeved quantities of long-lived radioactive
substances that will be translated into acceptaritazia for the waste.

A nuclear site needs to be monitored in order targuotee the safety of the people living in
the vicinity at all times. ONDRAF/NIRAS is develoyg a programme to monitor the safety
of the repository and its surroundings in accordamgth legislation. This repository
monitoring programme can also be integrated intoegd information about the wider
nuclear site.

No matter how thorough and well thought-out theosgjory’s safety management may be,
accidents can never be ruled out. For this rea€MNDRAF/NIRAS is preparing an
emergency plan; a script containing the key rigktha site, including relevant strategies,
plans of action, procedures and instructions toawme help and to minimize the
consequences of a possible nuclear accident foahsmand the environment.
ONDRAF/NIRAS will organize a health monitoring pragnme for the Dessel and Mol
inhabitants. Together with leading knowledge orgations ONDRAF/NIRAS is conducting
a pilot project that will establish whether humdme-monitoring would be an appropriate
method.

Funding

Two ONDRAF/NIRAS funds will generate the necessargans for the cAt project: the
Long Term Fund (LTF) and the Medium Term Fund (MTF)

The LTF finances all parts of the project direbrvicing the waste producers, such as the
repository, the quay, the caisson plant... LTF finagds based on compensations paid by
the waste producers for ONDRAF/NIRAS’ services iagortion with the waste taken in by
ONDRAF/NIRAS.

The MTF finances all project components not disesirvicing the waste producers, but
with benefit to the local communities. These cones, e.g. the Local Fund, health
monitoring, etc. help to safeguard support fordisposal, now and in the future. The MTF
is fuelled by taxes and retributions (law of 29 Beber 2010)..
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8.4 Article 14: Design and construction of facilities

The Preliminary Safety Analysis Report describesv hthe following points have to be
implemented:

= protection against potential criticality (very loacceptable U and Pu quantities in the
containers),

= protection against contamination (i.e. casks imagion-resistant materials),
= protection against irradiation (thickness of thi walls calculated to remain below the dose
rate limits, installation of permanent dosimeteuse of portable dosimeters during a

handling or maintenance operation),

= expected levels of radioactivity released in norarad accidental situations and operational
limits,

= consideration of accidental scenarios (cask fatplane crash, radiolysis, failure of the
cooling or electric system, floods, explosion) émeir impact on radiological safety,

» Probability Safety Analyses available at the timéhe application.

The levels of details of the above-mentioned poimésnely the accidental scenarios considered,
depend on the type of installations.

The environmental impact is described in a reparthie environmental impact assessment of
the facility concerned. This study describes thediand indirect environmental effects in the
short, intermediate and long term of the installatiThis environmental impact assessment
covers at least:

= data similar to the general data as they are geindhe Commission Recommendation of
11 October 2010 on the application of article 3Thef Euratom Treaty,

= data necessary to identify and assess the mainanvental impact of the installation,

= adraft of the main alternative solutions inveseglaand an indication of the main reasons to
justify the choice made.

A preliminary decommissioning plan must be esthlelisduring the design of the installations.

The objective of this decommissioning plan is to:

= assess the dismantling strategies which dependactor$ such as the protection of the
operators, the public and the environment, therptanand the organisation,

= evaluate the dismantling techniques specific tarbktallations,
= list the waste produced during the dismantling,

= assess the costs generated by those operations,

Page -143/192 -



= analyse the financial funding level that shall baikable to ensure that the safety conditions
are met when those operations are performed aasidiol a too heavy financial burden on
future generations.

The decommissioning plan can be established dutiveg operation of the installation. It
includes the points described above, but also:

= the description of the installations and their thiy’,

= the description of the quality system,

= the description of the safe maintenance,

» the destination of all the waste,

= the available scientific and technical knowledge.

Finally, the techniques considered during the desigthe processing and storage installations

and used during their construction are based onirttestrial experience, on tests and on
analyses.

8.5 Article 15: Assessment of safety of facilities

8.5.1 Future disposal facilities
Before a disposal facility can be constructed,canse for creation and operation has to be
granted by the King. A safety assessment as welhaenvironmental impact assessment has to
be conducted and submitted to the FANC as a basi#lis decision to grant this license.

1. Categories B&C programme

The main elements (objectives, achievements, fyuities, ...) of the RD&D programme
for the geological disposal of category B&C wasteai poorly indurared clay host rock are
described in more depth in appendix 6. The objestiwrganization and planning of the next
phases of this RD&D programme will largely depemdtioe policy decision to be taken by the
Federal Government on the basis of ONDRAF/NIRAStevaan.

2. Cateqgory A programme

The disposal programme for low- and intermediatellshort-lived waste is since 2006 in the
last phase before the licensing, i.e. the projdwsp with the detailed design and safety
assessment of a surface disposal facility in Demgstd at submitting a license application for a
surface disposal facility in Dessel. The generaligte of the facility has been defined and all
safety assessments for the safety report havedmeucted.

Since 2006 an intensive interaction in the predsteg phase has been organised with the
FANC, addressing all main elements of the dispeyatem under development and of the
safety report in preparation by ONDRAF/NIRAS. ONDRAIRAS plans to submit the license
application to FANC in 2012. Before that the pads long-term safety of the license
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application (including main elements of designtd tacility) will be subject to an international
peer review by NEA/OECD, to be organised in theqaeNovember 2011 — June 2012.

In parallel to the actual disposal facility, a fdagifor the production of monoliths is being
developed also within the integrated surface digbpoject in Dessel. Waste will be delivered
to the disposal facility in standardised disposaits) i.e. monoliths. Monoliths consist of a
concrete container filled with waste and a cemientst backfill material. In the production
facility of monoliths, concrete containers will ihled with waste and cementitious backfill
material. Safety assessments of this facility amalar to the existing facilities for processing
and intermediate storage of radioactive waste. delucess is preparing the safety report and
license application for this category A waste escdgtion and processing facility and will
submit the license application to FANC by the ehd@il1.

8.5.2 Existing facilities

For the existing Belgoprocess installations, aticll2, 13 and 14 mention and describe the
content of the Preliminary and Final Safety AnadyRieports and of the environmental impact
assessment which are elements of the construatidioerating license applications.

Bel V reviews the Preliminary Safety Analysis Rdpand the related technical notes and it
expresses comments and remarks, which are takeraasbunt in the final version of the the
Safety Analysis Report..

The FANC also follows up the drawing up of the satmalysis report; the final version will be
submitted to the Scientific Council of the FANC fapproval (see also approval procedures,
section E, 5.3.1.1.).

8.6 Article 16: Operation of facilities

When the construction is finished, the installatioast be inspected by Bel V or by a recognized
organisation for health physics control with regémdcompliance with the regulations and the
specific conditions set in the license and to veatfon of the cold tests. The operating licensg ma
be granted if the final acceptance report issuethisyorganisation is positive.

Throughout the operation, the safety analysis teparpdated so that it reflects the real statihef
installation.

The operation, maintenance, surveillance, inspediad test conditions are described in the safety
analysis report. The internal Health Physics Depanit is entrusted with the task of implementing
the procedures necessary for complying with themsditions. These procedures will then be
controlled by Bel V or by a recognized organisation health physics control. Following the
experience feedback of any other observation, dp@ses - if necessary - the appropriate
modifications in order to improve safety.

In accordance with the regulations in force, theidants must be notified to the recognized

organisation for health physics control and clasgifvith reference to the INES international scale
after approval by Bel V and the FANC, which asse#ss useful to establish an IRS report.
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The know-how of the different parties involved metconstruction or in the modification of the
installations must remain available throughout tiperational phase of the installations for any
safety-related problem.

As mentioned in article 14, the preliminary decosgioning plan established during the design
phase is updated throughout the lifetime of th&lleions. This updating takes into account:

= The evolution of the technologies related to demambation and dismantling,

= The evolution of the regulatory aspects such asdlease limits resulting in modifications
of the estimated of waste quantities,

= the destination of the waste,

= the "historical review” of the installation (maim@nce, intervention, incidents, accidents,

),

the modification of the "quality” policy,

In accordance with the Royal Decrees of 16 Octo®®1 and 12 December 1997,
ONDRAF/NIRAS concludes an agreement with the ifetiain’s operator to set which information
related to the dismantling must be provided.

Following a proposal by the Scientific Council bEtFANC in June 2003, all Class 1 facilities had
to be subject to Periodic Safety Reviews, everyd#érs. As this was not foreseen in the existing
operating licenses of Belgoprocess, this was adddteir licenses (Royal Decree of 24 october
2004) and implemented in 2 steps

A periodic safety review of the nuclear installasoon site 2 was performed in 2006. The results of
this safety review were submitted to the Safetyh@uty in July 2006. A safety review of the
installations on site 1 has been performed andrdébalts have been submitted to the regulatory
body in July 2008.

A detailed overview of the outcomes of the firstribdic Safety Review of the Belgoprocess
facilities in given is Annex, Appendix 5.

8.7 Article 17: Institutional measures after closure

This is not yet applicable for disposal facilitiesnce no specific regulatory measures have been
imposed so far, and since the long-term managem@gframme is not yet in a detailed design
phase for disposal facilities. These measuresigpogal facilities will be developed in due time.
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9 Section I: Transboundary movements

9.1 Article 27: Transboundary movements

The provisions related to the transport of radiwactnaterial are set in chapter VIl of tGRR-
2001 This chapter stipulates that a prior licenseegquired for every shipment. This license is only
granted if it can be demonstrated that the requergmof the relevant international Conventions and
agreements are complied with.

With regard to the transboundary shipments of &xive waste and spent fuel, it was decided to
thoroughly revise chapter IV of the GRR-2001 thatald with the import, export, transit and
distribution of radioactive substances. This chiaptas replaced by a new Royal Decree of 24
March 2009 regulating import, transit and exportagfioactive substances.. This new Royal Decree
also transposes Directive 2006/117/Euratom of 20etder 2006 on the supervision and control
of the shipments of radioactive waste between Men#iates. In the procedure the advice of
ONDRAF/NIRAS in case of import and export of raditee waste is foreseen.

Currently, there are few transboundary shipmentpeht fuel and radioactive waste. Licenses have
been granted for:

= Transit of spent fuel from the Dutch nuclear powtant of Borssele to AREVA NC La
Hague in France;

= Transit of compacted radioactive waste from AREVE Na Hague to the Netherlands;

= Import of compacted radioactive waste from AREVA N&Hague to Belgoprocess Dessel.
This waste is the result of the reprocessing ohshesl of the nuclear power plants of Doel
1-2 and Tihange 1 which was transferred previofrsiyy Belgium to France;

= |Import of waste, resulting from either the decontation of Belgian materials (e.g. pumps)
or from the melting of radioactively contaminateelgdan metallic materials;

= Import of disused sealed sources from Luxemburdniwithe framework of the existing
convention between Luxemburg and Belgium.

= Export of tested spent fuel rods from the SCKeCEd$€arch centre) to Germany.

= Import of cemented waste form DSRL Dounreay (UKB&goprocess Dessel. This waste
is the result of the reprocessing of fuel assemhiiethe reactor BR2 from SCKeCEN Mol
which was transferred previously from Belgium te thK.

13 ADR : European agreement concerning the internakicarriage of dangerous goods by road.

RID: Regulation concerning the International Cayeiaf Dangerous Goods by Rail, appendix C to the
Convention concerning International Carriage byl FGOTIF).

ICAQ: Technical Instructions for the Safe TransmmfrDangerous Goods by air, of the InternationaflCi
Aviation Organisation.

IMDG: The International Maritime Dangerous Goodsi€of the International Maritime Organisation
(IMO).

ADNR: Regulation concerning the Carriage of DangerGoods on the Rhine.
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10 Section J: Disused sealed sources

10.1 Article 28: Disused sealed sources

Belgium has no specific regulation with regard isuded sealed sources. The same conditions and
licenses are applicable to these sources as thgaeding new sources: operation licenses, transport
licenses for the carriers and import licenses arpiired as well as the application of the ruling
European regulation 1493/93 on shipments of rativasubstances between Member States.

The user/holder can either transport these sou&3NDRAF/NIRAS as declared radioactive
waste or, if it is stipulated in the contract, la@ ceturn them to the deliverer/producer.

In case a Belgian producer takes back the soutbey, are subject to the same regulatory
requirements as those regarding the import of newrces, including the application of the
regulation 1493/93. The producer has to take thessel sources in “decay storage” or has to
transfer them to ONDRAF/NIRAS.

Aware of the risks associated with the use of skadglioactive sources and, in particular, of
“orphan sources”, the European Union has promuibatelirective (2003/122/Euratonan the
control of these sources. This initiative findsjitstification in the significant number of acciden
that happened worldwide during these recent years.

The purpose of this directive is to prevent the ligubnd the workers from being exposed to
ionising radiation resulting from an inadequatetoanof sealed sources. Its provisions will cover
all sources emitting, at the time of its productiandose flow equal or greater than 1 mSv/h at 1
meter, and all orphan sources. This directive cetepl the Directive 96/29/EURATOM laying
down basic safety standards for the health prateaif the general public and workers against the
hazards of ionising radiation, already integratethe Belgian Law.

The Directive sets out the obligation for each MemBtate to set up a system requiring prior
license for the holder of a sealed source. Thendieewill only be granted if the competent
authorities have imposed appropriate measureshtorsafe use of the source, including when it
becomes disused. A financial guarantee will havbeaaet up for the disposal and storage of the
source when it becomes disused, or arrangemengttonr the source to the supplier or to a
recognised storage installation will have to be enad

The license must cover different fields: resporisiés of the holders, staff competencies,
information and training requirements for workersd apeople working in the vicinity of the
sources, minimum equipment and packaging performamiteria, procedures to be followed in
case of an accident, transfer modalities ...

Each source will be identified by a standard reirélet indicating, among others, the name of the
holder, the location, the transfers, the naturthefradio-isotopes and the results of regular nitteg
tests. The packaging and, if possible, the soustiébe marked by a unique identification number.
The competent authorities receive regularly updatgry of these sheets.

The holder has the obligation to check regulargylttation and the good state of the sources in his
possession and to warn immediately the competethtodaty of any disappearance or accidents
having led to an exposure. The competent authoaityperform any useful control to check that the
directive is correctly applied. The holder is atsotransfer forthwith every disused source to a
recognised installation or to the supplier, acargdo the arrangements made.
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The competent authorities must establish apprappatvisions in order to recover orphan sources
and to deal with radiological emergencies resultiogh any misuse of these sources. The Member
States are encouraged to develop controls aiméetetting orphan sources in places where orphan
sources may be encountered such as metal scragimgcystallations. Campaigns for recovering
the orphan sources shall be organised.

A fund financed by guarantees shall be establigbecbver the costs for recovering the orphan
sources when the liabilities cannot be identified when the liable person is insolvent.

This Directive has been transposed in the Belgggnilations by the Royal Decree of 26 May 2006,
amending accordingly the GRR-2001.
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11 Section K: Planned activities to improve safety

From theRegulatory body side, the planned measures to improve safety asedbon several
pillars:

* The implementation of the safety improvement acptans set up by the licensees, namely in
the frame of :
o the periodic (10-yearly) safety reviews of Belgamss, of the BR2, of the NPP and
their associated on-site waste and spent fueb@tonstallations,
0 The audit related to the management of safety tfdpeocess.

« The improvement of the regulatory framework relatéol waste management and
decommissioning activities:
Several regulatory proposals drafted by the FANE rasw in the stage of finalisation or are
ready for engaging the legislative process of chason, approval and promulgation. These
regulatory proposals are:
o0 The regulatory proposal related to the WENRA rafeeelevels for Decommissioning,
developed by the WGWD (Working Group on Waste aedddnmissioning)
0 The regulatory proposal related to the WENRA-WGWé&erence levels for waste
storage.
o The future law proposal for reinforcement of theulatory framework regarding
interventions and remediation of sites.
0 The regulatory proposals related to the licensygjesn and the safety requirements for
disposal facilities.

* The “Stress tests” of fuel cycle facilities

Following the accident that occurred on 11 March?@t the Japanese Fukushima-Daiichi nuclear
power plant, a wide-scale targeted safety reasssggmmogramme was set up among the member
states of the European Union operating such fesglifThis “stress tests” program is designed to re-
assess the safety margins of the European nuoteeer plants when faced with extreme natural
events, and to take relevant action wherever needed

According to the recommendation of the Belgian iRarént’'s Subcommittee for nuclear safety of
the 18 May 2011 that was incorporated in a resmutif the Belgian Parliament on 16 June 2011,
Belgium decided to include the other class | nudaailities in the Belgian stress tests programme.
Consequently, the regulatory body published italfsiress tests specifications applicable to Alass
facilities on 4 July 2011, and formally communiahteese requirements to the licensees.

The following radioactive and spent fuel managenfacitities will be subject to the “Stress tests”:
- Radioactive waste processing and storage facikti¢se Belgoprocess site 1 and 2,
- The "Water en Afvalbehandelingsgebouw” (WAB), thaste treatment and storage facility
at the Doel Site
- The Spent fuel storage installations: Building D3h& Tihange site and the SCG facility at
the Doel site

These “stress tests” are scheduled for the secalihdfi2012.

» Continuation of the participation to internatiogabups
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Belgium will continue to be active in internationgdoups, such as the Waste Safety Standards
Committee (WASSC) of the IAEA, the Radioactive WaManagement Committee (RWMC) of
the NEA, and in European Union initiatives. In parar, Belgium will continue it participation to
the WENRA working group devoted to waste disposal.

 The development of a regulatory framework regardihg security of waste storage and
disposal facilities

Several regulatory projects (Proposals for Laws Rogal Decrees) are being developed at the
FANC to set up a legislative and regulatory frameiwimr the security (physical protection) of
nuclear materials and others radioactive materialparticular, the FANC is currently addressing
the security of waste (treatment and storage)ifies) in view of the licence application for the
future SL-LILW surface disposal facility.

» The safety review of the licence application fifelte future surface waste disposal facility
* The transposition of the European Directive 201/Hdatom.

FANC and ONDRAF/NIRAS are members of the ENSREGugrovhich advised the European
Commission for the development of the Europeanctire 2011/70/Euratom of 19 July 2011,
establishing a Community framework for the resplolesand safe management of spent fuel and
radioactive waste.

As a result of this directive, the European Menmdtates are obliged to establish and maintain a
national legislative, regulatory and organisatioinaimework (‘national framework’) for spent fuel
and radioactive waste management. The FANC and ONIIRIRAS will be actively involved in
the preparation of an effective transposition a# firovisions of this directive into the Belgian
national framework, and in the activities requirtm implement the directive, such as the
implementation of a national programme and the ntegpon the implementation of the directive
for the first time by August, 23, 2015.

In addition, the FANC and ONDRAF/NIRAS participadetively in the working group called
“WG2” (Working Group 2) set up by ENSREG for degliwith waste management issues, and
more specifically with the obligations for EU membstates from the European Directive
2011/70/Euratom related to member state reportmigsalf-assessment and peer reviews .

* R&D Programme of Bel V

Regarding the present development of Belgian ratiaawaste repositories Bel V has developed
an R&D programme aiming at maintaining and furtdeweloping the knowledge and the skills
related to the safety assessment in these fields.

Concerning the safety of waste disposal facilitiBs| V strengthens its technical skills (use of
simulation tools, for instance) and contributesthe rulemaking by participating to dedicated
symposia and international working groups, sucthasPRISM network coordinated by the IAEA.

Bel V has also participated and is presently pgdiing in projects of the 6th and 7th Framework
Program of the European Commission concerning dpwent of technical expertise for the safety
assessment of geological radioactive waste disposal

Concerning the safety of decommissioning, the nask of the R&D programme was issuing a

draft to be used by Bel V in order to have a breigev on decommissioning issues in general, and
more specifically to support Bel V to understand ttamework of a decommissioning project and
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to be able to fulfill its mission as subsidiarytbé FANC (assessing and reviewing the documents,
and follow up on the dismantling and decontamimatia the field). The dismantling of the BR3
research reactor at SCK-CEN and the Eurochemi@cepsing plant at Belgoprocess have been
major pilot projects that brought a valuable exgrece in these fields. Bel V is equally involved in
international working groups dedicated to the dem@ssioning, such as the FaSa project
coordinated by the IAEA and aiming at organizingl atructuring the information and experience
collected on decommissioning.

Specific actions, on-going or planned ®NDRAF/NIRAS are listed and explained below:

For the long-term management of the short-lived tevaSL-LILW or category A waste)
ONDRAF/NIRAS is preparing, in the pre-licensing pbainteraction with the FANC/AFCN, the
licence application file (including the safety reppand the environmental impact assessment) for a
near surface repository in Dessel. ONDRAF/NIRASpl#o apply mid 2012 for a construction and
operation licence for the surface disposal fagiityview of an operational facility by 2016. Bedor
the license application, the ONDRAF/NIRAS safetgeavill be submitted to an international Peer
Review organised by the OECD/NEA, as requestedhéyBelgian Federal Government.

In collaboration with its subsidiary company Belgogess ONDRAF/NIRAS is preparing the
licence application file for the post-conditionirigcility for the production of the monoliths
(emplacement of conditioned category A waste anglsiply, non-conditioned waste, e.g.
decommissioning waste, in a concrete box for saerflisposal). Belgoprocess plans to apply for a
construction and operation licence for this fagibty the end of 2011. Once this post-conditioning
facility operational (planned by 2016) the storedegory A waste drums in the storage buildings
150 and 151 on the Belgoprocess site, can be poslitoned for surface disposal and, after
acceptance for disposal, transfer to the reposdanystart.

ONDRAF/NIRAS and Belgoprocess will continue themspection programme of all the
conditioned waste in the storage buildings on tleg&process site 1 in view of a complete
inspection of all stored waste by 2012. The anslyand investigations of the degradation
mechanisms leading to non —conform waste packagesogion of waste packages and swelling of
bituminous waste) will be continued in order toidefand implement the required corrective
measures. The post-conditioning of the categorya&terpackages in monoliths for surface disposal
will be an important step towards the long-term agement of non-conform category A waste
packages.

With the adopted Waste Plan, together with its agzanying Strategic Environmental Assessment
(SEA), submitted by ONDRAF/NIRAS to the Federal @mment in September 2011, the
Government does have all the necessary elemeritgkéoa “decision in principle” regarding the
Belgian policy for the long-term management of Highel and/or long-lived radioactive waste
(including spent fuel if declared as waste). Sucéciglon in principle is needed by
ONDRAF/NIRAS to complete its management system hyirig a final destination for all the
radioactive waste it has to take in charge.

Pending a decision in principle to be made by kdower government and in order to ensure the
continuity of ONDRAF/NIRAS’ public service tasks) particular the agency’s activities in the

field of long-term management of category B and &te, the supervising Ministers (the Minister
for Climate and Energy and the Minister of Econoingye entrusted, by letter of October 3, 2011,
ONDRAF/NIRAS with the responsibility of implemengrthe following six tasks:
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1) continue RD&D in the field of disposal in poorlydarated clay (Boom Clay or Ypresian
Clays) with a view to confirming and refining theientific and technical bases of this
solution, and ensure its financing by the wast@pcers at the appropriate level;

2) further define the gradual, adaptable, particiggtivansparent and continuous decision-
making process that will take place in parallelhatite development and implementation of
the management solution; this process will stgptiari with the making of a decision in
principle;

3) develop a proposal for a normative system framhwgy implementation of the Waste
Plan; this system should include the creation ofngiependent monitoring body entrusted
with ensuring that the decision-making process ades in completely documented stages,
that it is adaptable and transparent, and thahsumees continuity and integration of the
social and technical aspects;

4) develop the social dimension of the B&C programme @nsure the related financing;

5) clarify, in consultation with all stakeholders, themands arising from the consultations
concerning operational reversibility and retrieViépiof the waste disposed of, monitoring
of the good functioning, transfer of knowledge be tisposal, including the memory of its
location, and on the waste it contains; and

6) follow the evolutions regarding management optithrad were examined but not chosen
in the Waste Plan.

This request prejudges neither the making of asttatiin principle on the long-term management
of the waste concerned in Belgium nor the contehtkis decision.

Among the issues raised in the Waste Plan, ther@aged to the long-term management of large
amounts of (mostly low-level) radium-bearing wastainly at the site of Umicore in Olen and
activities from historical production of radium, lixdeserve particular attention the next years. For
the definition of a strategy for long-term managatnef this radium-bearing waste in Belgium
ONDRAF/NIRAS will develop a second Waste Plan arfstrategic Environmental Assessment in
the coming years.

Based on the recommendations formulated in its rgkgoventory report of nuclear liabilities
(December 2007), ONDRAF/NIRAS was given the tasktbysupervising Minister to analyse the
financial coverage of the nuclear liabilities, inder to be able to fully apply the polluter pays
principle. A complete analysis of the coverage adts for decommissioning of the NPPs and the
management of the spent fuel has already been nradesms of sufficiency and availability of
financial means to cover the liabilities. A secomdlalysis, focussing on all the other nuclear
facilities, is ongoing, in view of the developmdayt 2015 of a global system of financial coverage
of all nuclear liabilities, based on the pillars responsibility, security and control. This global
system will be taken up in the legal system.

ONDRAF/NIRAS will establish the third report on theventory of nuclear liabilities by the end of
2012, and issue it to its supervising Minister(s).

With the future planned licensing and constructddrthe surface disposal facility for category A
waste, ONDRAF/NIRAS will become license holder aoperator of a nuclear facility. For
preparing this step, ONDRAF/NIRAS is developinghtegrated Management System (IMS) for all
its activities as a radioactive waste managemesn@gand as a operator of a disposal facility. This
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IMS will also take account of the interdependen®@ésll radioactive waste management steps
(radioactive waste production, transport, procegsstorage and disposal) — see scheme below. The
timing of the development and implementation of S will be in line with the timing of the
licensing process, and the processes of construetml commissioning of the disposal facility.
ONDRAF/NIRAS will also take the required steps he torganisationlaorganisational level to
integrate all required functions and processesrfciear operator (e.g. health physics department).

Overview of waste management system

IMS nuclear operators (facilities and activities)
/\
o N

IMS for long-term waste management and safety

.:

RD&D Disposal facilities
Disposal

Radwaste production Transport Processing &
in nuclear facilities Storage facilities

Interdependencies of all steps of waste management

Decommissioning of LEWC/HEWC-storage tanks of Eteroic

The decommissiong of the experimental reprocesgitent Eurochemic, operated by an
international consortium from 1966 until the end 174, is an important activity on the
Belgoprocess BP1 site. Currently, ONDRAF/NIRAS @wlgoprocess are working together with
the awarded contractors on detailed studies forothezall project for the decommissiong of the
LEWC/HEWC-storage tanks and for the decontaminatguipment. The construction of the
infrastructures to be foreseen around the buildidg®X/122X will start in 2015. The

decontamination activities are planned in 2018/2019
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12 Section L: Appendices

12.1APPENDIX 1: Description of the spent fuel storagadilities at the nuclear
sites of Doel and Tihange

12.1.1 Introduction

The aim of this appendix is to provide both a geheverview and a list of the principal
characteristics of the arrangements for the intestionage of spent fuel originating from the nuclear
energy production units in Belgium at the thessaéDoel and Tihange.

The technically-proven methods for the interim ag@ of spent fuel are: underwater storage in
racks in the storage pools at the production iitsange and Doel), underwater storage in racks in
the storage pools of the DE building (Tihange), dndstorage in shielded containers (Doel).

12.1.2 Belgian policy on the interim storage of spent fuel

At each site, the spent fuel assemblies removenh filoe reactors are fed for the purpose of
radioactive cooling into the deactivation pondsated at each of the production units.

Following the decision of the Belgian Parliament December 1993 on the conclusion and
implementation of any new reprocessing, a signii¢acrease in interim storage capacity for spent
fuel assemblies became necessary. A storage buyivais therefore constructed at each site. These
buildings have been designed to receive and sherespent fuel elements from the units, either in
underwater storage (Tihange) or in dry storagéiielded containers (Doel).

12.1.3 The sites

The nuclear power plants in Belgium are locatediwa sites, one in the south of the country
(Tihange) and the other in the northern part ofish (Doel).

[y
&
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Tihange

Fleurus

[ X )
o
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12.1.3.1The Doel Site

The Doel Site, which is located on the banks of 8uhelde 15 kilometres downstream from
Antwerp, hosts the following installations:

The twin nuclear power unit Doel 1 and 2 (A);

The nuclear power plant Doel 3 (B);

The nuclear power plant Doel 4 (C);

The centralised installations for radioactive edfiti and waste treatment and conditioning
(WAB) (D);

The building SCG for dry storage of spent fuel @@ in containers) (E).

(E) (D) (C) (B) (&)

The total storage capacity at the Doel site wikhlde the spent fuel from all the units at the site
be stored for a period of 40 years.
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12.1.3.2The Tihange Site

The Tihange Site, located near Huy on the banklseoMeuse 30 kilometres upstream from Liege,
comprises the following installations:

* The nuclear power plant Tihange 1 (A);
* The nuclear power plant Tihange 2 (B);
* The nuclear power plant Tihange 3 (C);
* The building for wet storage of spent fuel (storagpools) “DE” (D).

(Cy (L] (B) (4]

12.1.4 Spent fuel storage systems

1.4.1 Deactivation ponds

The spent fuel assemblies removed from each ureBstor core are temporarily stored in the
deactivation ponds of the corresponding unit betoeang transported and stored in the interim
storage building of the same site (Doel or Tihange)

The deactivation ponds are located in buildings FGNDoel 1/2), ‘SPG’ (Doel 3/4), ‘BAN’
(Tihange 1) and ‘BAN-D’ (Tihange 2/3).

The water treatment circuit of the deactivationg®at each unit (PL in Doel and CTP in Tihange)
consists of two identical but independent loopse Tincuit is designed to evacuate, in both normal
and emergency situations, the residual power reteay the spent fuel assemblies and ensure an
acceptable environment for the personnel workinghim vicinity of the pond. It also makes it
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possible to maintain an appropriate level of watethe ponds so as to ensure adequate biological
protection. Another function of this circuit is tallow the water from the ponds to be
decontaminated and treated.

When the water from the decay tank is being coalsdl decontaminated, the spent fuel assemblies
are placed in an upright position in the storadks.ce

The storage capacities of the deactivation pondsenigossible to store at least one complete core
plus the core already present in the reactor.

12.1.5 Interim storage building at each site

The purpose of the spent fuel interim storage Inglét each site is to increase the storage capacit
of the site as a whole.

12.1.5.1Interim storage unit at Doel (SCG building)

The spent fuel elements from the 4 units at Doel@aced in sealed containers similar to those
approved for their off-site shipment.

The exterior of the filled containers is decontaatén before the containers are loaded onto a
semitrailer for transfer to the SCG building. Thérey are unloaded onto their storage location by
an overhead crane.

The outer casing of the containers consists of asima steel wall. This casing guarantees the
structural integrity of the elements throughoutirtti@nsportation on-site, their interim storagel an
their transfer to offsite facilities. It also enssra satisfactory level of biological protectiomeT
dose rate limits in the interim storage building & mSv/h at the surface of the container and 0.1
mSv/h at 2m from the container.

The leaktightness of the container is ensured bgwer fitted with a double sealing system. The
volume between the gaskets of each container ssprsed and connected to a helium system to
make leak-detection possible.

The containers are cooled by natural convectioreirTthesign foreseen minimum and maximum
external ambient temperatures of -10°C and +45°%Csforage, and of -40°C and +38°C for
transport. Their present capacity varies from 23#duel assemblies.

The interim storage building consists of a loaduad) and two storage halls (with a total capacity o
165 storage casks). Several types of containeravaitable so as to make due allowance for the
differing lengths of the fuel elements and theatiht types of assembly originating at the 4 units
on the site. Concerning the duration of the speeilt$torage, a continuous monitoring of the
pressure between the gaskets of the primary ltefiry casks stored is performed. The efficient
drying of the SF elements and inertization by Halimjection in the cavity prior to cask sealing
should prevent corrosion to occur. Moreover thd hesad dissipation is periodically monitored in
order to avoid hot spots in the storage area. Arsgible effort is paid to guarantee the extended

life of the stored SF elements and to investigafiermation regarding the best practices abroad and
experience gained in countries were SF behavionguairy storage.

12.1.5.2Interim storage cell at Tihange (DE building)

The purpose of the spent fuel interim storage aethe power station at Tihange (again known as
the DE building) is to increase the storage capadithe site at Tihange as a whole.

The fuel from the 3 units is transported to thelRiding in transfer containers.

The ponds and related equipment have been desighadcommodate spent fuel assemblies of
different lengths and to allow different kinds adrisport containers to be manipulated.

The DE building is designed to store a total of B@8semblies distributed over 8 identical storage
pools with a unit capacity of 465 assemblies addsagn similar to that of unit 3.

The container-unloading pond is also equipped witetorage module consisting of 30 cells in

which the assemblies extracted from the contairetemporarily placed - immersed in the tank -

during unloading operations.
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The ponds’ cooling and water treatment circuit (piEPdesigned to evacuate the residual power
released by the spent fuel assemblies while theyiadergoing interim storage in the storage pools
and to maintain in those ponds a temperature b8@\& under all circumstances.

The racks in which the spent fuel assemblies apeedtcan accommodate without difficulty
assemblies from all 3 units at the Tihange site.

The DE building is an extension of the existingrgédael storage building (building D) of unit 3. It
has been erected parallel to the cask storageitgiNdthin the technical perimeter of unit 3.
Concerning the duration of the spent fuel storfigere are no detection until now of any indication
of leakage on the SF stored in the centralizechg®opond DE. The fact that only sound and tight
SF elements may be transferred to the storage guacntees that the corrosion of the pellets by
the water will not occur. Moreover the low temparatof the fuel elements in the pond due to its
permanent cooling by the water is a favorable patamAny possible effort is paid to guarantee

the extended life of the stored SF elements amb&stigate information regarding the best
practices abroad and experience gained in countees SF behavior during wet storage.
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12.2APPENDIX 2: Description of Belgian Nuclear Power Bht Radioactive
Waste Management Facilities

12.2.1 Radioactive waste management principles

The radioactive waste generated at the Doel andngé Nuclear Power Plants are in gaseous,
liquid or solid form. Corresponding treatment/cdimiing systems and systems for release to the
environment are provided in order to process thetevim a safe, reliable and controlled manner and
to maintain the level of radiation exposure to plbdlic and plant personnel as low as reasonably
achievable, in compliance with the authorised knfidr plant discharge to the environment and the
applicable regulations. In particular, the solidsteatreatment and conditioning systems ensure that
the resulting waste-form meets the requirementsoffisite transport, interim storage and future
disposal. A small number of large items of discdrdquipment is stored on both sites in dedicated
storage buildings awaiting later treatment/conditig, possibly at the same time as the plants’
decommissioning.

12.2.2 Gaseous waste

The hydrogenated gaseous effluents produced by henical and Volume Control System, the
Pressuriser of the Reactor Coolant System and ¢henBRecycle Hold-up Tanks are accumulated
in deactivation tanks located at each unit. Hydnaged effluents are transported by compressors to
pressurised storage tanks. After filling, the steréank is isolated for a period of several weeks,
which allows the radioactivity of the fission gagesdecay. After that decay period, samples are
taken and analysed to check if the tank contentsyamnditions for release. If it does, the content
then released into the atmosphere via a filtradgstem or a ventilation exhaust system that is
either specific to each building or shared by athem.

12.2.3Liquid waste

Liquid waste is collected by category: hydrogenatederated effluents of Reactor Coolant quality,
chemical effluents, laundry and changing-room effiis, floor drains and (in the case of Doel)
polishing effluents. This waste is collected iniwas dedicated tanks located at the different units
of each site. Where necessary, pretreatment ionpeetl in the unit before the effluents are
transferred, at each site, into the centraliseduididg/Vaste Treatment Systems. These systems
consist of treatment equipment, such as filtens,exchangers, gas-strippers and evaporators. After
treatment, measurements are performed to verify e purified effluents comply with the
radiological, physical and chemical release linfisntinuous redundant radioactivity monitoring is
performed during effluent release.

Secondary Solid wastes generated by the Liquid &/astatment Systems are conditioned (see
below), while the boric acid recovered from the &eaCoolant quality (hydrogenated) effluents is
generally recycled.

12.2.4 Operational solid waste

Two main categories of operational radioactivedswolaste are distinguished:

the ‘wet’ solid waste that is treated/conditionddttee Doel and Tihange sites and the resulting
conditioned waste being sent for interim storag@edtjoprocess;

the ‘dry’ active waste (DAW) that is pre-treatedtlaé Doel and Tihange sites and then sent for
treatment/conditioning at Belgoprocess in the ClLMmAtallation.

12.2.4.1Waste conditioned at the NPPs

The wet solid waste from the auxiliary systems #radliquid effluent treatment systems (spent ion
exchange resins, spent filters, evaporator coratsy as well as various solid wastes generally
with a surface dose rate higher than 2 mSv/h anéitoned in metallic 40@ drums in the Solid
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Waste Conditioning Facility at each site. A quabtion file has been submitted for approval by
ONDRAF/NIRAS regarding the use of the 400 drums for the conditioning of waste at the
Belgian NPPs.

The treatment and conditioning facilities of the RéPare qualified by ONDRAF/NIRAS. The
treatment and conditioning of the solid waste isfqyened within the framework of a Quality
Assurance Programme established by the utility @mp Inspections and control of these
operations are performed by ONDRAF/NIRAS.

After checking and acceptance by ONDRAF/NIRAS af ttonditioned waste at the conditioning
site, the waste is transported to Belgoprocesmfterim storage in Buildings 151 or 127.

12.2.4.2Waste not conditioned at the NPPs

Dry active solid waste (paper, clothes, plasticgoay ventilation filters, etc.) is collected
selectively at the NPPs.

The combustible fraction of this waste is subjecteda pretreatment in the centralised waste
treatment facilities of the two NPPs. This pretneait consists of sorting, shredding and
compaction before wrapping in plastic bags andstliEsequent packaging of these bags in transport
containers.

The compressible fraction of this waste is gengnalecompacted before being packed in metallic
packagings suitable for further supercompactioBelgoprocess. Some metallic components are
treated abroad by a melting operation; the secgndaste concentrating the radioactivity comes
back and is handled following the standards fomibienal solid waste streams.

The different kinds of waste are packaged and pa@msd to Belgoprocess site in adequate
standardised packagings (200drums, 1 m3 stainless steel containers, etc.)cooralance with
ONDRAF/NIRAS specifications. In particular, the dogte of the transport packages must be
below 2 mSv/h

12.2.4.3 Non- routine large solid used materials

The old Steam Generators of various units and #ec®r Vessel Head of Tihange 1 which have
now been replaced are presently stored in dedidatédies at the Doel and Tihange sites.

12.2.5Radioactive Waste Management Facilities at Doel NPP
12.2.5.15aseous waste treatment systems

The Gaseous waste treatment systems (called G\Wnsgstare located in the Nuclear Auxiliary
Building GNH of each unit. They comprise the foliogy equipment:

For Doel 1-2, in the twin units’ shared building BN3 compressors, 5 storage/deactivation tanks;
For Doel 3 and for Doel 4, in the GNH of each uBitcompressors, 10 storage tanks and 2 catalytic
recombiners.

12.2.5.2Liquid waste treatment systems

The liquid waste produced by the different unitstta Doel site is treated in the WAB, the

centralised waste treatment building.

After their collection, the Reactor coolant qualiyype effluents are pretreated by means of filters,
ion exchange columns and gas strippers in the GNiHeounit at which they are produced before
being sent to the WAB. Some other effluents alsjuire a filtration in the unit where they are

produced before being sent to the WAB.

In the WAB, the waste is received in dedicated dngtorage pools, maintaining the upstream
segregation. The secondary waste produced in th& WakIf is collected according to the same
categories.

Apart from filters and ion exchange columns, fivagorator units (evaporation capacity = 5 m3/h)
are available. Three of them process the reactlanbquality-type effluents, allowing boric acid
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recovery. The other two are dedicated to the afyps of liquid effluents and generate evaporator
concentrates that have to be further immobilizeith wement.

Various control tanks are provided, allowing foflednt control before release to the Scheldt
through a unique release collector.

12.2.5.3Solid Waste Systems

12.2.5.3.1Waste conditioned at Doel

The Solid Waste System (SW) comprises 2 bufferdgdoklon Exchange Resins and 3 buffer tanks
for evaporator concentrates (plus 3 spare tanks).

The conditioning process is based on the incormorabf waste with concrete using a batch
radioactive mixer.

Evaporator concentrates or lon Exchange Resins) (BB mixed with cement (Portland type
cement), various aggregates and, in the case Rf ¢Bemical additives, in carefully controlled
proportions according to recipes certified accaydmWaste Acceptance Criteria.

Spent Filter Cartridges and/or various radioac{pessibly compacted and, for ALARA reasons,
eventually handled by a remote controlled robatitallation) solid wastes are immobilised with
non-radioactive concrete or with concrete plus evafor concentrates.

One batch mixer with an associated concrete andeggte silo is therefore used. An automatic
magnetic guided carriage is provided for the drwamgportation. After filling, a coverlid is put on
the drum by an automatic lid-fixing device.

Buffer storage is provided for the drums awaitirapsportation to the Belgoprocess site for interim
storage..

12.2.5.3.2Waste not conditioned at Doel

A shredder-compactor is installed in the WAB, emablcombustible waste to be shredded, slight
compacted and packaged in small plastic bags oftanass of 15-20 kg.
Compressible waste may be compacted by an in-dttoripress.

12.2.5.3.3Non-routine large solid used materials

The 10 steam generators removed at Doel 1,2, Paetl4 are stored as ‘closed sources’ (i.e. all
fittings/openings are sealed) in 3 dedicated s®agldings called GSG

12.2.6 Radioactive Waste Management Facilities at Tihany@P
12.2.6.XGaseous waste treatment systems

The Gaseous waste treatment systems (called TE®nsyks are located in one of the Nuclear
Auxiliary Buildings of each unit. They comprise tfelowing equipment:

For Tihange 1: in the BAN-EST 2 compressors, 3agfefdecay tanks and in the building extension
called TEG: 2 storage/decay tanks

For Tihange 2 and 3: in Building D of each unitdinpressors, 8 and 7 storage tanks respectively
and 2 catalytic recombiners.

In each unit a specific filtration system, comprgsHEPA, charcoal and HEPA filters in series, is
provided on the decayed gas release line. Thisisirmnnected to a building ventilation exhaust
duct, allowing the discharge of the gaseous eftkiario the atmosphere via the Unit Stack.

12.2.6.2Liquid waste treatment systems

Liquid waste treatment systems are installed inNbielear Auxiliary Building of Tihange 1. The
treatment parts of these systems are no longeelvice, except for some filters, ions resins
exchangers and resins and concentrates storage tamkall the radioactive effluents produced on-
site, the liquid waste treatment is performed ie thuxiliary Nuclear Building N of unit 2.
Collection tanks are provided in unit 3 togethethwéome filters and resins storage tanks. The
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waste categories are the same in all three uniid, segregation between the different waste
categories is maintained from collection as faireatment.

The non-aerated reactor coolant quality-type effflsere treated by filters, ion exchange columns
and gas strippers before buffer storage and thapogation, allowing for boric acid recovery. One
evaporator package (evaporation capacity = 5 ng/ti¢dicated to this task.

Other effluents are treated by filtration and/oagoeration and/or passage through ion exchange
columns. A flocculation system is also installeskolevaporator packages (evaporation capacity =
5 m3/h) are available to process these effluemtsgjyring evaporator concentrates that have to be
further immobilized with cement.

Various control tanks are provided, allowing foflednt control before release to the River Meuse
through 2 large ‘transfer’ tanks installed in eatlhe three units.

12.2.6.3Solid Waste Systems
12.2.6.3.1Waste conditioned at Tihange
* Wet solid waste systems at Tihange 1 (TES)

Tlhange 1 is provided with:

1 buffer storage tank for Evaporator Concentrated 2 buffer storage tanks for
Spent lon Exchange Resins

- afacility allowing for the casking of spent filseand of various solid waste, which is
then transported to Unit 2 for conditioning

- a conditioning facility (no longer in use).

- Evaporator concentrates are no longer producedhainge 1. Spent ion exchange
resins are transported, using a shielded caskhemge 3 for conditioning.

* Wet solid waste systems at Tihange 2

The Solid Waste System (TDS) of Tihange 2 compyigesng other things:
- 2 buffer storage tanks for evaporator concentr@ésiffer storage drums for IER
- afacility allowing for the drumming of spent &lts and of various solid wastes
- aconditioning facility for evaporator concentrabased on an in- drum mixer
- an immobilisation facility for drummed spent filseand various solid wastes
- a large buffer storage for conditioned waste drumsaiting transport to
Belgoprocess.

* Wet solid waste systems at Tihange 3

Two Spent lon Exchange Resins Storage tanks atalleds as well as a facility for the
drumming of spent filters and various solid wastes.

Spent lon Exchange Resins, produced by all thes wmitsite, are conditioned by an outside
company by means of a mobile unit using a polymedibhg agent. This task is performed
within the framework of a Process QualificationeFdpproved by ONDRAF/NIRAS A new
installation for conditioning the Spent lon Excharigesins in the premises of Tihange 3 is
currently in construction and test phase. This nastallation works with a thermo-
compaction process: the Resins are first warmetdnpaloosed drum, supercompacted, and
finally immobilized in concrete. A process qualdton file will be submitted to the
approbation by ONDRAF/NIRAS.

12.2.6.3.2 Waste not conditioned at Tihange

The pre-treatment and packaging of the ‘dry’ actaste are performed in Buildirg of Tihange

2. A shredder-compactor is installed, allowing éombustible waste-shredding, slight compaction
and packaging in small plastic bags of a unit nod5-20 kg.

Non-combustible compressible waste is pre-treatedunit comprising hydraulic shears, a metallic
scrap press and, for the cut and/or compacted wa&@0t drum-filling station.
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Filled transport container monitoring systems amvijged upstream of a dedicated buffer storage.

12.2.6.3.3 Non-routine large solid used materials

The 9 steam generators removed at Tihange 1, Bard stored as ‘sealed sources’ (i.e. all the
fittings/openings are sealed) in a dedicated swiaglding. The superseded Reactor Vessel Head

of Tihange 1 is also stored in the same building
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12.3APPENDIX 3: description of the storage buildings #te Belgoprocess site

A general view of the Belgoprocess site is showtherpicture below.
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The different buildings of interest for waste sgare identified (in red) on the following picture

L]
u]

SEC 1558

\ 151K

1870
197R % 1870
. h

S TIE
19T
I|I L._,_._ {1871
i — . 187K
b, 1974
] AT = .E_
i *1a78 =
1 (1]
\ \ )
A 5 e
| KR g
= L
1 ]
i 356 a5 ][ e

y B

Fanh

1950

Page -166/192 -



12.3.1Building 127

Exterior view of Building 127

Building 127 consists primarily of four bunkers amak been in use since 1976. Each of the bunkers
has the following dimensions:

length = 64 m,
width =12 m,
height = 8.2 m.

Most of the walls of this concrete structure arec8® thick and the roof is 75 cm thick, which
ensures a dose rate lower than 25 puSv/h outsidauilding.

Two bunkers were originally build. Over the couagdime, two supplementary bunkers have been
added. The design of the building allows for a madextension to 8 bunkers. Bunkers ‘1’ to ‘3’
are suitable for 220drums, while bunker ‘4’ accommodates 4@Dums.

Unshielded waste from building 126 (bituminised teass transported on a trolley from room 101

through corridor 103. A gantry with a 2-ton capgpaidises the drums and places them in the
bunker. Waste of a different origin enters lock bdda truck. The covers of the transport shielding
are removed. A gantry places the drums on thestratl room 102.

The drums are stacked 4-high, allowing a capadi§000 x 22@ drums for each of the bunkers ‘1’

to ‘3’. Bunker ‘4’ can accommodate up to 3370 x 4@dums in 4 layers. Each layer consists of a
square pattern with a radial shift in each directib can be necessary to remove 29 drums to reach
a particular drum. In this case, the space aboeelttayers allows sufficient room for an interim
storage of these 29 drums. Figure 3 hereafter gimasterior view of a bunker.
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Interior view of a bunker in building 127

When a bunker is full the gantry is moved to thatneunker. For this purpose there are two
gantries in corridor 103. The bunker is sealed wahd-filled boxes and concrete blocks. A small

opening allows ventilation (1.5 air renewals pew,ditered discharge by chimney stack on
building 126).

12.3.2 Building 129

Exterior view of Building 129

Building 129 consists primarily of two shielded lens with a hall on the top. Since 1985 it has
been used for the storage of high-level vitrifi&thmela” waste from the former pilot reprocessing
plant Eurochemic. Each bunker has the followingetisons:

length = 18 m,
width = 12.2 m,
height = 20 m, including the hall.

It originally consisted of only one bunker (no. 1ihich was constructed in such a way to enable

further extension. Later on, a second bunker (rid) Wwas put into service. Bunker 110 can
accommodate F0Pamela containers, while bunker 111 is suitabi¢aiger 15@ containers.
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The concrete walls of this bunker structure are @20thick, ensuring a dose rate lower than 25
M Sv/h outside the building.

The shielded waste is transported on a small rgilweck into a lock (101). A gantry with a 40-ton
lifting capacity places a flask on top of the tyamg shielding and pulls the container into thekla
The gantry lifts up the flask and moves it into Hal (310) located above the storage zones of the
bunkers (figure 7). The flask is placed on top st@ on the middle floor and the stop is removed.
After this operation the container sinks into airytical basket and the stop returns to its pasitio
This protection mechanism guarantees the safetheopersonnel throughout the whole handling
procedure.

Bunker 110 contains 252 baskets in which 6 contaiaee placed on the top of each other (i.e. a
total of 1512 containers). Bunker 111 contains a6kkts for 5 containers and 160 baskets for 6
containers placed on the top of each other (a witalO60 containers). To reach a particular
container, it can be necessary to manipulate Saguars. In that case the removed containers must
be placed in another basket.

Forced ventilation is provided in order to cool ttwntainers. A ventilation of approximately 10 air
renewals per hour through the bunkers per hourasiged for this purpose. The extracted air
passes through a filter before being dischargedutiir the 5-metre chimneystack on the top of
building 129

Hall above the storage bunkers
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12.3.3 Building 136

Exterior view of Building 136

Interior view of building 136

The design of Building 136 (partially in use fro@@® onwards) is radically different from the
other buildings of the site. Building 136 is notlyomtended for storage, but can also be used as a
dispatch and reception station for the site.

The Synatom waste from the reprocessing of Belgient fuel by COGEMA (now AREVA-
France) is housed in building 136. Synatom wastssists of:

vitrified high-level waste,

compacted hulls and ends and technological waste,
bituminised medium-level waste,
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The total storage capacity is distributed over tiwmkers. The capacity is shown in table 3
hereafter

Table 3: Storage capacity of building 136.

Vitrified high-level Compacted Bituminized
waste waste sludges
Primary 180¢ CSD-V 180¢ CSD-C | 21(¢
packaging
Capacity 590 pcs 820 pcs 2042 pcs

Since the design and construction of the buildiB§ AREVA is making the necessary steps to
change the way of conditioning of the hulls and pretes and of the technological waste. Only one
type of standard canister with compacted hulls emmdi pieces together with technological waste is
actually foreseen by AREVA. The storage capacitypwiding 136 for these new waste forms is

being reassessed.

Receiving Hall (101)

The transport packages or containers arriving ersite or which are due to leave it are handled in
the Receiving Hall; these transport packages amthoters are fastened to a special semi-trailer
pulled by a tractor.

The hall is equipped with a crane of 1300 kN tothie transport packages or containers and place
them on an unloading wagon on rails. The wagonreagive the various transport packages and
containers vertically. The 1300 kN gantry of theaiging hall is equipped with grippers with which
all the types of transport packages and contaemreuntered can be manipulated.

Lock (110)

The lock is located between the receiving hall #ra unloading cell. It contains the equipment
necessary for checking the transport packagesééiese are opened for unloading and before the
transport packages are sent abroad. The lock als@ios the equipment needed to perform any
decontamination of a transport packaging that meyelguired. The lock is equipped with a gantry
with a capacity of 200 kN.

Unloading cell (130)

The unloading cell is designed to handle transporttainers for primary packages of vitrified

waste, compacted waste and bituminised waste ahdd#gical alpha waste. The unloading cell is
equipped to send these primary packages to theopgie storage hall. The equipment is also
suitable for the handling of a transport contaiokprimary packages containing vitrified Pamela
waste.

The bottom of the unloading cell has two differéabrs: one at 0 m (level of the receiving hall),
and one at 4 m (level of the transfer corridornglevhich the primary packages of hulls and end-
parts, bituminised waste and medium-level techriold@lpha-waste are transferred).

The unloading cell contains two cell gantries @& operated from the control room. The gangway
of the upper gantry is equipped with a lifting €yatwith a capacity of 200 kN; this serves for the
handling of the lids of the transport containeisweell as for the handling of the baskets for the
primary packages of bituminised waste. The gangefathe lower gantry is equipped with two

lifting systems: the first one has a capacity ofkN)and is used for the handling of the primary
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packages containing vitrified waste; the second loa®e a capacity of 50 kN and is used for the
handling of the other types of primary packages.

The lift, which is operated from the control roobrings the primary packages of vitrified waste
from the upper level of the transport packagindbétow the ceiling of the cell, from which the
primary package is removed by the loading machifribeostorage cell.

The transfer cart for the packages is intendedanster the primary packages of hulls and end-
pieces, bituminised waste and medium-level teclgicéd alpha waste from the unloading cell to
the storage bunker.

Transfer hall for vitrified waste

The packages of vitrified waste are transferrethftbe unloading cell to the storage cell with the
help of a loading machine located in the transtdl. his loading machine comprises a shielded
casing and is manipulated by a gantry to whick @¢dnnected. This operation is performed with the
650 kN gantry.

Bunkers 140/141

The storage cell has a capacity of 590 primary ageg&. This cell is subdivided into 2 modules,
which are separated from each other by a wall $eates as a biological shield. Each module
consists of three rows of 10 vertical pits. Eachgoinsists of a tube which is fixed into a metal
frame in which are stacked, from bottom to top,hack absorber, ten waste packages and an
isolation stop.

The internal dimensions of the 140/141 bunkers are:

length = 15.1 m,
width = 11.2 m,

The wall thickness of the storage modules is detexdhin accordance with the radiological
protection regulations, and makes due allowancariaaircraft crash. The thickness is 140 cm, with
a further interior wall of 40 cm thickness. The tgem between the two bunkers is 60 cm thick.
This wall and the other exterior walls are suffiti¢o ensure a dose rate lower than 20 uSv/h
outside the building.

Transfer corridor

The transfer corridor connects the unloading cethe storage bunker for the primary packages of
casings and end-parts, bituminised waste and meldiueh technological alpha-waste. The storage
bunker stands perpendicular to the axis of thesfemncorridor. The primary packages are

transported to the storage bunker on a transféer car

Storage bunker for non-vitrified waste (170)

Originally, storage of 820 packages containingshahd end-parts was planned in this bunker. As a
consequence of the changes in conditioning modkeohulls and endpieces and the technological
waste by AREVA this is being reassessed.

The packages containing bituminised waste, rougblO in total, are stacked across four levels,

with each package resting on four packages of tidenying layer. The packages containing
bituminised waste are stacked at the entranceetsttitage bunker.
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The internal dimensions of this bunker are:

length = 60 m,
width = 15 m,
height = 12 m.

The wall thickness is 2 m, enabling to reduce theedate to 25 puSv/h outside the bunker
Ventilation

The building is equipped with a complex ventilateystem. The air renewal rates are: 2-6/hours for
the unloading cells, 4-33/hours for the storagekbus 140/141 of and0.5/hours for the storage
bunker 170.

The extracted air is filtered and discharged thihowwgp chimneystacks (30 m and 6 m in height).

12.3.4 Building 150

Building 150 has been in use since 1986 and is t=telp filled with low-level waste with a
maximum surface dose rate of 5 mSv/h. The follovtymes of packages are stored in the building:

Table 4 Packages stored in building 150

Packages| Material Matrix

220¢ Steel Bitumen, concrete,
cement

400¢ Steel Bitumen, concrete,
cement

600¢ Steel Concrete, cement

1000¢ Haematite Cement

concrete

1500¢ Concrete Cement+polystyrene

1600¢ Concrete Cement+polystyrene

1800¢ Steel Concrete
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The external dimensions of the building are:

length = 60.5 m,
width = 19.7 m,
height = 7.9 m.

It is a fully prefabricated building made of reinded concrete, with 25-cm thick walls. The
construction and the stacking method ensure a iddsdower than 25 uSv/h outside the building.
The floor and interior walls have a smooth concfietish. The walls are windowless.

The waste is brought in on trucks. The packagesialicaded and stacked with two forklift trucks,

one of 3 tons and one of 10 tons capacity. Theddiffs are also used for the stacking. The
packages are stacked vertically with the apertatethe top, with each package resting on two
packages of the underlying layer. The various pge&are stacked according to table 5.

Table 5 Packages stored in building 150

Packages| Number of | Total height
layers (m)
2200 5 4.40
4000 4 4.40
600¢ 3 3.75
1000¢ 2 2.50
1500¢ 3 3.90
16000 3 3.90
1800¢ 2 2.73

Around the stacks, the free space is wide enougtiider checking and inspection. The stacking is
designed and performed in such a way that the pgeskaith the lowest dose rate are placed on the
external sides, while the most radioactive onestaeked in the central part.

No forced ventilation is provided.

12.3.5 Building 151
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Exterior view of building 151

Building 151 consists primarily of four halls, ahds been put into service in 1988 for the storage
of low-level bituminised waste and low-level cemeghtechnological waste.

The following types of packages are stored:

Table 6: Packages stored in building 151

Packages | Material Matrix
220¢ Steel Bitumen, concrete,
cement
400¢ Steel Bitumen, concrete,
cement
600¢ Steel Concrete, cement
665¢ Asbestos Cement
cement
1000¢ Haematite Cement
concrete
1200¢ Asbestos Cement
cement
1500¢ Concrete Cement+polystyrer
1600¢ Concrete Cement+polystyren
2200¢ Steel Concrete

e

Building 151 has been constructed in two phaseas®h construction (length: 72.5m) consists of
two parallel and adjacent halls (A and B). Hallwith a width of 17.2 m, is preferred for packages
of 220, 600, 665, 1000, 1200, 1500, 1600 and 2204all B, with a width of 21.2 m, is preferred
for 400 ¢ drums. The two halls are separated by a continu@lls Phase 2 construction is similar
but has a length of 84.5m. Figure 18 shows aniorterew of a hall.

Figure 18: Interior view of a hall in building 151.

Page -175/192 -



The last compartment of hall B and the last two gartments of hall A form a corridor that is
reserved for unloading actions. The ends of thisidar are closed off with metal overhead doors
of a sufficient height to enable trucks to passeadim them. Each hall (108=A, 109=B, 111=C,
112=D) has a chicane to protect workers from reagivadiation from the stacks. These do not
extend all the way upwards, in order to allow derobridge to pass through. Halls A and C are
equipped with a manually-operated 10 t roller beidBackages can be delivered with a shielded
forklift truck, so that all types of packages candccommodated. Halls B and D are equipped with
an automatic roller bridge and are reserved fort4d@ms. Halls A and B are now completely
filled. Given the future supply will consist exciusly of 400t drums, the 10 t roller bridge in hall

C should be equipped with a 2 t device or, altévebt, the building will have to be expanded.

The 40@ drums are stacked in a triangular way, with aalashift between the layers. The stacking
of the other drums can be different. The capaditthe halls is 1900f(A), 3900n7 (B), 3000nT
(C), and 5200rh(D).

No forced ventilation is provided. The wall thiclesds 25 cm.

12.3.6 Building 155

Exterior view of building 151

Building 155 is in operation since 2005. It is painty intended for the storage of low-level long-

lived waste (Pu-contaminated) and long-lived wastetaining radium which are stored separately
in two halls.

The various types of packages that will be storetthé building are shown below (the last four OV
packages are non-standard packages).

Table 7: Packages suitable for storage in buildin@55

2000

4000

400t BL
6000
OVv9o00
OV900BL
OVSP
OVv30
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Given the similarity of the planning and of thedseen final destination of the waste concerned (i.e
geological storage), it was decided to to desidnuigding with two separate storage bunkers. The
capacity of the bunker for low-level long-lived wass ~2000 by 1200 m, the capacity of the
bunker for long-lived waste containing radium igt5@ n? by 1200 m.

Layout description

The most important parts of building 155 are:

* an unloading hall (101) where the packages areadeld from a truck onto a small railway
truck (one per bunker) using a 100 kN gantry (acteically-driven pallet is provided for
the standard packages),

* alock (102) between the unloading hall and theagi® bunkers,

» two separated storage bunkers (105 for low-levaddived waste, 106 for long-lived waste
containing radium), each equipped with a 30 kN gaahd an interim storage facility on
rollers (103, 104); each of the bunkers has tHeviahg dimensions:

length = 67 m,
width =19 m,
height = 12 m.

* a storage bunker (no. 115: 7.5 m long; 7.5 m wittk &2.5 m high) for the standard waste
packages (especially poison rods).

Stacking and manipulation of the packages

Preference is given for a stacking method in agyidar pattern in which the upper row of drums
rests on the lower row of drums, which are stackealtrapezium shape in two groups of five (like
the dots on a dice), in order to maximise stabilltye number of stacking levels is limited to:

- 4 for 40@ packages

- 4 for 20@ packages

~ 3 for 60@ drums

- 1 for all non-standard packages

The different types of packagesll not be mixed. The stacking will allow for imeentions that
might have to be made in the bunkers in the evEanancident (e.g.. drop of a package) or for
maintenance. No special corridors are providedHerinspection of individual packages. It should
be possible to remove any package or drum fromstaek at any time. To be able to access a
particular drum or package, free space is providezhch storage bunker where the removed drums
can be stacked (maximum of 40 for a stack 4 leigls). Between the packages there is a distance
of ~5 cm. Taking this into account, the storageaneeach bunker is 1200°m

The standard packages are manipulated with a gantrie non-standard packages are handled
with a forklift.

Radiation and contamination aspects

The most radioactive packages are, if possibleseplan the centre of the stack. The thickness of
the bunker walls is 45 cm, which ensures a doseloater than 10 pSv/h outside the bunker.

The building has two separate ventilation circuitise for low-level long-lived waste and the other
for long-lived waste containing radium. These disdorce the extraction air (if necessary after
filtering) into a common chimneystack. Under norncaicumstances the extraction air is not
filtered, but the filters are switched on when wastbeing manipulated. The ventilation system in
the bunker for long-lived waste containing radiuen cbe expanded to ensure that sufficient

Page -177/192 -



amounts of radon are always discharged.

The air renewal rate is 0.5/hour.

12.3.7 Building 156

CASTOR BR¥ casks are stored in Building 156

The storage building (L x W x H: 23.5 x 8.8 x 8.5 ponsists of a storage area with 8 cask

positions and a receiving area. A radiation trgpasa&tes the storage area from the receiving area.
Access to the storage area is via a metal slidoay dquipped with a personnel entrance. Handling

and maintenance of the casks is performed in tteivieg area, which consists of the maintenance

station, a storage room to house related equiparaht sliding entrance door for cask and material

transports by truck. This entrance door allows @emgl entrance. The handling of the casks in the
storage building is performed by a 320 kN crane.

The dose rate limits outside the building are:
» surface of the storage building : 10 pSv/h
* 300 m distance from the storage building : 0.1 mSv/

The decay heat is removed by natural convection.

The leak-tightness during storage is guaranteethéyprimary lid as the first barrier and by the
secondary lid as the second barrier. For both tigks,long-term sealing is guaranteed by metal-
seals. A well-established monitoring system witprassure sensor and signal transmitter ensures
the permanent surveillance of the leak-tightnedb®tasks.

As only seven casks are loaded, the eighth CAST@®R®&cask can be used as a ‘spare’ cask in
case of a deficient cask (containing the spentffoeh this cask into the spare cask). This openatio
can be performed in the hot cell of the existingrage building for high level waste at the
Belgoprocess site, situated some 50 metres fronstdrage building. After this intervention, the
newly-loaded cask can be re-transferred to thegtobuilding and the faulted cask checked for the
cause of failure.
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12.4APPENDIX 4 : Description of the installations of SKCEN: BR2

The BR2 reactor, in service since 1963, is a &mttor with a high neutron flux for the irradiation
of materials. Its main purpose is the irradiatidnnaterials under high neutron flux (maximum
thermal neutron flux of the order of th. cm? s%). These materials are irradiated in experimental
rigs, the complexity of which depends on the natfréhe irradiation and the intended objectives.
The reactor loading is defined (fuel elements, dntods) in the light of the experimental
specifications, and is adjusted for each cyclds Itooled by pressurised water (nominal value:
1.235 Map or 12.6 kg/cfrat the entrance of the reactor), which also seagea moderator. The
beryllium matrix comprises 79 cylindrical channelad contains fuel elements, control rods,
experimental set-ups or reflector stops made ofilogn.

The reactor operation regime consists of successyekes, each cycle consisting of a period of
shutdown and a period of operation (21 days).

The fuel elements are composed of six (sometimesrjeconcentric pipes, which are composed of
a combination of uranium and aluminium and which mrade according the technique of powder
metallurgy. The plates produced in this way areecest on both sides with an aluminium alloy
cladding.

The uranium used is highly enriched (90 to 93 %)thie future, lower enrichments can be used,
preferably with an increased density of the uraninrthe nuclear fuel plates. Most of the elements
contain burnable neutron absorbersGB SmOs) in the nuclear fuel plates.

There are two types of control rods, one type fompensation and safety and another for
regulation; their absorbent part is made of cadmitowered with aluminium.

The compensation and safety rods can be droppedhatreactor to cause a quick stop (‘scram’);
the regulation rods are permanently attached to teplacement mechanism and are therefore
unable to cooperate in a scram action. Each roesmmside a guide tube with cooling gaps.

The nuclear instrumentation consists of neutronitomand radiation detectors, partly around and
close to the reactor, partly at the reactor extheaneighbourhood of the primary circuit.

These can trigger alarms and can also automaticadiyce the power of the reactor. The speed of
this power reduction depends on the seriousnediseofecorded deviation. Similar actions can be
commanded by instrument channels that monitor doéirgy flow, the pressure and the temperature
of the cooling water, the activity level of the iatbn in water circuits or the radiation leveltime
buildings caused by malfunctions or faults of thexgicity distribution network or the compressed
air system, or during experiments.

The beryllium matrix, already renewed twice (in @¥d 1996), contains a large number of rods in
the form of hexagonal prisms with cylindrical dntjs (these form the reactor channels), which
together form a cylindrical structure. It is placedio the central part of the reactor vessel. This
vessel, made of aluminium alloy, contains an ugaet and a lower part in the form of truncated
cones, connected at both ends with a central aflirfstainless steel covers seal the vessel at each
end. The upper cover has 79 round openings, whadespond to the 79 channels of the central
part made of beryllium. Each opening is connectedrte of these channels by a guide tube; the
openings are sealed off with plugs during the dpmreof the reactor. In the lower cover there are
only 18 round openings, which are normally sealfdmih plugs and are also connected to the
reactor channels. They allow experimental set-updé¢ moved to a shielded room situated
underneath the reactor.
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Fuel elements, control and safety rods, regulataals, irradiation experiments or plugs made of
beryllium can be loaded into the channels of theyllbem matrix; the reactor load configuration
depends on the experimental requirements and ttexi@rthat have to be fulfilled to guarantee
safety during operation.

The reactor is cooled by the forced circulatiorthe water that enters the reactor vessel at the top
and leaves the vessel at the bottom.

This primary water is sent through heat exchangées;heat is transferred to a closed secondary
circuit equipped with cooling towers. These cooliogers allow the operation of the reactor up to
125 MW.

The reactor is placed in a pool (the reactor paa a water level more than 7 m above the upper
cover. This offers sufficient shielding to the pmmsel during the operation of the reactor. During

reactor shutdown, the water level can be lowereglltav access to the reactor cover. Two adjacent
pools are used to store the irradiated equipmenhful elements unloaded from the reactor and for
gamma irradiations.

The reactor, the three pools and the reactor conb@mm are situated in a metallic cylindrical
building, which is regularly inspected.

In an adjacent building (the ‘machine building’eth are several auxiliary installations: a storage
channel connected to the reactor pool through resfiea tube, dismantling cells connected to the
storage channel, the pumps and heat exchangehe girimary circuit of the reactor, purification
circuits, etc.

Other buildings house the ventilation fans (bloweag filters, the electrical emergency groups, ai
compressors, the experiment hall, etc.

The solid and liquid waste is collected and serthéowaste treatment installations at Belgoprocess.
The gaseous effluents are released, after filmatlmough a 60-metre chimneystack.

It is possible to purify the atmosphere of the teabuilding and the cells by means of active coal
filters.

An elaborate system monitors the activity levelshaf primary and secondary circuits, the activity

of the pools and the storage channel in the madtuiiding, the activity of the atmosphere of the
reactor building, the activity of the air releasethrough the chimneystack, etc.
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12.5APPENDIX 5: Overview of the Periodic Safety Reviewstcomes of the
Belgoprocess installations

There were in total 42 actions defined for site 2.

Some of the more important actions that were ddfexe a result of the periodic safety review
for the nuclear installations on site 2 are:
» Storage facilities for radioactive waste:
0 establishment and implementation of an evacuatiogramme for existing waste in
the Stelcon-hall;
o assessment of the further use of the Stelcon-dnadl,in relation to this, re-
assessment of the safety measures of this sttaeijy;
o Study of the explosion risks of the remaining sadibearing waste;
* Waste treatment installations:
0 assessment of the fire safety of the Mummie irediath (building 234H);
o HAZOP analysis of the Mummie installation (buildiagg4H);
0 Inspection of underground liquid waste pipes;
» Safety provisions
0 assessment of fire compartmentalization of thenstesm;
0 Selectivity of the electric supply network;
o Renewal of alarm system.

By mid of 2011, the half of these actions are wesaay closed and most of the remaining
actions weare realized or close to be. Some ingments concerning the documentation of the
actions have been agreed between the license@amegulatory Body.

There were in total 36 actions defined for site 1.

Some of the more important actions that were ddfexe a result of the periodic safety review
for the nuclear installations on site 1 are:

* General safety theme’sareas:

o Emergency preparedness: actions were defined riegaad update of the
intervention plans and source terms, training f@llgp training for emergency
preparedness personnel;

o Operational feedback experience: a thorough arsabfghe available data has been
planned;

o External hazards: a general action has been detiineerify that the safety distance
between buildings is sufficient;

o Decommissioning: the specific arrangements conegmuclear installations in
future decommissioning (relevant remaining safatctions of a stand-by
installation, keeping of records, ...) are the ainmafre thorough analysis;

» Storage and processing of radioactive waste
o Optimization of the ventilation and humidity levahsstorage buildings;

o Development and implementation of a programmetergeriodic follow-up of
radioactive waste drums in storage buildings;
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o Follow-up of the radon-concentration in storagddngs;

o Development and implementation of preventive maiatee and control
programme of safety equipments (building 105X, 124xd 122X);

» Safety provisions

o Write Drafting of an inspection and maintenancegpaame for the underground
release-stack corridors;

o Evaluation of the air-sampling system in the mailease stack;
o0 Need for a back-up water supply for fire extinction

o Inventory of existing liquid waste pipes, their gioal state and evaluation of the
existing inspection and supervision programme;

o Inventory and evaluation of the existing alarmssia 1. Definition of a periodic
tests programme.

One of the most important actions common for ba#sss the update of safety assessment
reports. The licensee is currently working on #ason.

By mid of 2011, more than the half of the actionsste 1 is was already closed and most of the
remaining actions weare in an advanced state.
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12.6 Appendix 6 : RD&D related to Geological disposal anpoorly indurated clay
(Boom Clay or Ypresian Clay).

The solution recommended by ONDRAF/NIRAS for thagderm management of both existing
high-level and/or long-lived waste (and this in&@adspent fuels when they have been declared
waste) and those whose production is planned, ipaflg in the framework of the current
electronuclear programme, is geological disposalaimpoorly indurated clay (Boom Clay or
Ypresian Clay). This solution has attained an adedrdegree of technical maturity, enough for it
to be the object of a decision in principle. It hewever necessary to make it the object of
complementary RD&D activities, which will progregsly change in nature, evolving towards the
confirmation and the refinement of knowledge, praepan of the industrial phase of
implementation and the preparation of files foetice application.

Actually, at the stage of methodological RD&D, theogram of ONDRAF/NIRAS as regards
geological disposal focuses on the Boom Clay at-Diedsel, without however prejudging the site
on which a repository will eventually be implemahtehe Ypresian Clay is researched as an
alternative host formation. The RD&D programme nglispensable because of the fact that the
disposal system to be designed needs to have unlpracteristics, in particular because it must
provide a maximum adequacy between wastes to lposhd of, engineered barriers and host
formation. In order to do this, ONDRAF/NIRAS hasopted an approach that is prudent,
systematic and in stages, aiming to ensure thenabs# insurmountable obstacles, whether this is
in regard to safety (operational and long-termssilzal and nuclear) or feasibility.

Since the promising nature of the scientific anchtécal results obtained from the 1970’s by
Belgium as regards geological disposal in a poodyrated clay, and in particular the Boom Clay,
have never been challenged either in terms of ysafiefeasibility, and have been progressively
confirmed on different occasions, notably duringmpeeviews, ONDRAF/NIRAS is today able to
propose a solution for the long-term managemeB&dE waste.

The current RD&D programme aims to strengthen aefineg the scientific and technical
foundations of the proposed solution. The peeresgsiand the recognition of achievements by the
academic and industrial worlds play an essential irothis context. The evolution of the Belgian
program as regards geological disposal is charaeteby a succession of decisions, first of all by
SCK-CEN, and then the ONDRAF/NIRAS, the effect dfigh has been to focus the research on
the Boom Clay in Mol-Dessel, the Ypresian Clay heresearched in an exploratory fashion as
alternative host formation. The RD&D programme @gards the geological disposal of high-level
and/or long-lived waste (and this includes spemisfuvhen they have been declared waste) is
progressive and has gradually passed from basic [RD& (semi-) industrial demonstration
activities and activities to confirm achievements.

Description of the disposal system in a poorly raded clay

ONDRAF/NIRAS has formalised a safety strategy om lasis of functions that must ensure the
various components of the disposal system (hostdton + engineered barriers + waste) during

the different periods of the life of the system.isTistrategy thus proceeds from a systematic
approach and enables the retention of every pessjition as regards the design of the repository
and the priorities of RD&D. This safety strateggabrovides for a step-by-step process before a
geological disposal can be implemented and theilgbigs of adding external demands and/or

conditions to its further step-by-step developn{aiways in the framework of a systems approach).
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The director elements on which ONDRAF/NIRAS bagsslfi to design a repository for B&C
waste in a poorly indurated clay capable of gua@ing operational safety and long-term safety can
be summarised as follows.

. Long-term safety:
-- The containment of high-level waste (heat-gatieg) must be ensured by the engineered
barriers during the period in which the properbéshe host formation can be temporarily

disrupted, in particular because of the temperahaease that it causes (thermal phase). This
period goes from a few hundred years for vitrifvegiste to a few thousand years for non-
reprocessed spent fuel (average prior cooling inurfase storage lasting 60 years).

-- Isolation of the repository in relation to extal disruptions, like climactic or seismic
changes, must be ensured by the clay layer aggdai®gical environment.

-- Delay of the migration of radionuclides and heal contaminants which will end
up being released from the waste and from the eegia barriers is principally  ensured by
trapping them in the clay.

--  The design of the repository, including theoick of techniques and materials, is

done in such a way to limit, as much as possithle, disruptions induced in the clay,

which constitutes the most important obstacl®tmiterm safety.
. Operational safety:

-- The engineered barriers should ensure radimbghielding of waste during every

operational phase (around 100 years) and thisn flee moment when the conditioned

waste containers are post-conditioned, on theserfin order to form supercontainers or
monoliths.

The geological repository foreseen for the B&C wasinsists of a network of horizontal galleries
constructed at mid-thickness of the layer of cktya sufficient depth. The shafts give access to a
principal gallery, linking with the repository gafles of smallest diameter. These are distributed t
numerous sections dedicated to the waste groupsoeihparable characteristics (for example, the
heat they release, their chemical composition arrathe nature of their conditioning matrix).

The system of engineered barriers foreseen forenasihe high-level category is based on the use
of supercontainers intended to ensure completeasonent of radionuclides and chemical
contaminants during the thermal phase. These sup@ioers are units formed by a watertight
overpack of carbon steel (and the container(s)itofied waste or the spent fuel that it contains)
and the thick protection layer of cement matermt tsurrounds it. The use of carbon steel in a
cement environment is widely known, well charastedi and robust in the expected environmental
conditions of geological disposal. The long-livecste (non-heat-generating) is, for handling
purposes, placed in the cement tanks and immotilisethe cement in such a way as to form
monoliths. Both the supercontainers as well asrtbaoliths provide radiological shielding for the
workers during the operational phase and the dosirase of the repository.

Once the wastes are deposited, the empty spacéseimepository galleries are packed with
materials chosen for their ability to contributethe overall safety of the system. All of the asces
galleries and all the shafts are packed and semled the underground activities are completed,
possibly after a period of on-site controls. Thsteg is then in a passive state.

After closure, the geological repository will bentwlled from the surface and future generations
will be able to prolong the controls as long ag/timesh. The controls will continue to be obligatory
in the event of disposal of spent fuel, in ordeavoid the risks of nuclear proliferation.

Principal scientific and technical achievementshaf RD&D programme relative to the repository
in the Boom Clay
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The current system of B&C waste disposal in therBd@lay is, according to the current state of
knowledge and evaluations, able to ensure opegdti@ammd long-term safety, and it is technically
feasible.

Boom Clay as a barrier
Boom Clay offers various characteristics that mike quality natural barrier to the migration of
radionuclides and chemical contaminants towardstiteace environment.

-- It is of very low permeability. That is to sayere is thus no movement of water within it, and
therefore no transport of radionuclides and chehaicataminants by this vector. Consequently, the
transport of radionuclides and contaminants is régdly diffusive, that is to say, it is of the
migrating species as a result of their concentnagoadient and is not among those that do not
migrate with moving water in the pore water. Amoathers, this property was able to be
demonstrated owing to the more than 20 years ofrgpce in the underground laboratory.

-- It offers a great capacity for trapping radiolides and chemical contaminants. Their migration
through the clay is therefore significantly slowgbsorption capacity, favourable geochemical
properties, ...).

-- It has a great capacity for buffering chemidadmges (for ex., introduction of oxygen during the
excavation and operational phase and the diffusioan alkaline plume from the cement used),
whereby only a very small amount of clay is afféecte

-- It is plastic. The fractures and fissures whichuld be generated there thus have the tendency to
close (auto-sealing capacity).

-- As a result, the Boom Clay does not offer preriéial paths for the migration of radionuclides
and chemical contaminants progressively released the repository.

-- The Boom Clay is also relatively homogeneousroAs its entire thickness of approximately
100m, the Boom Clay consists of various layers waithttle more or a little less clay. But the
transport qualities of radionuclides and chemicaltaminants is very homogeneous across almost
the entire thickness. Furthermore, the Boom Clageaps within simple geological structures
ensuring an important lateral continuity: these twaperties facilitate its characterisation.

-- It offers hydrogeological, geochemical and natbal stability over periods of geological time;
that is to say, over millions of years.

--  The components of the Boom Clay have remainadhanged since shortly after the

establishment of the formation, 35 million year®s.aQuring this entire period, the natural changes
(seismic, fluctuations in sea level, glacial pesiodtc.) have not affected the favourable propertie
of the clay.

-- The migration of natural chemical species tgitothe Boom Clay has remained diffusive at least
over the course of the last million years.
Evaluation of feasibility

The principal achievements concerning feasibiliy the following:

-- demonstration of the possibility of achievimg tindustrial method of shafts and galleries within
the Boom Clay at more than 200 metres depth, asasghe possibility of constructing a crossing
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between two galleries, all the while limiting theagnechanical disturbances of the clay; these
demonstrations constitute the first:

-- demonstration of the artificial nature of fnais observed in the Boom Clay during the course of
the excavations: these fractures, which are indbgetie crossing, seal over time;

-- demonstration of the possibility of achievinguality sealing in a shaft;

-- demonstration of the possibility of filling tlempty spaces between the coating of the repository
galleries and the supercontainers or monoliths wiginout mixture

-- possibilities for handling the supercontainansl monoliths in shafts and galleries according to
known industrial methods;

-- capacity for a cost estimation of the repogsitand the margins for technological hazards and the
projection of associated uncertainties.

Evaluation of long-term safety

The principal achievements concerning the evalnatfolong-term safety under normal conditions
have been obtained for a repository intended todmstructed in the environment of the layer of the
Boom Clay 100 metres think in the region of Mol-Bels They can be summarised as follows:

-- Itis the Boom Clay that contributes the greaiteng-term safety.

-- The role of the waste matrixes and the engetdrarriers for long-term safety is marginal,
except in what concerns the UO2 matrix of nucleaid.

-- The maximum dosage produced by the reposisigferior to the regulatory limit by at least a
factor of 10:

o the principal contributors to the dosage are tloelpets of fission not trapped by the Boom
Clay (1291, 36Cl, 14C, ...),

o the actinides (U, Pu, Am, Cm and Np) only contrébuery little to the dosage,

-- most of the radionuclides decrease to negkgddltivities during their stay within the enginekre
barriers and their transport route through the B&iay.

-- The most mobile products of fission leave tleoB Clay after a duration in the order of tens of
thousands of years; the actinides leave the Boay &fter several hundred thousand years. In both
cases, the quantities are minimal.

-- The exploitation of the aquifers (water bearlager) on both sides of the Boom Clay are not
endangered by the presence of the repository.

Ypresian Clay as a host formation

There is only little in-depth knowledge of the Ygign Clay in Belgium. Several studies and
exploratory drillings have taken place at the atitie of the ONDRAF/NIRAS. The interpretation
of the results is ongoing. The Ypresian Clay offeveral potential advantages as a host formation
compared to the Boom Clay:
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-- they are present in certain places at mordfgignt depths the Boom Clay;

-- they offer several zones richer in argillacemiserals than the Boom Clay, these minerals being
those at the origin of trapping the radionuclided with the capacity to seal the formation;

-- they are surrounded by saline aquifers;
-- they sit on top of other argillaceous formasiavhich constitute a natural multi-barrier whole.

Certain characteristics of the Ypresian Clay ndwadeiss constitute potential difficulties, which do
not seem insurmountable but if need be would havee analysed in greater detail. So, given that
it is very swollen clay, the construction of undengnd installations within them at depths of the
order of 300 to 400 metres, raises questions. Mamredhe presence of salt water imposes different
geochemical conditions than those in the Boom Ghdych could have an impact on the corrosion
of metal engineered barriers and the migratioradfanuclides and chemical contaminants.

Finally, the Ypresian Clay displays its own chagaistics which merit particular attention, such as
the presence of structural discontinuities (faudis) an inferior capacity to dissipate heat conghare
to that of the Boom Clay. The circulation of watarthe geological environment of this clay
equally merits particular attention.

Principle future activities of RD&D in view of thdevelopment and progressive implementation of
a geological repository

Concretely, the RD&D will have to allow the estabinent of case statements which will have to
support the decisions punctuating the decision-ngakprocess. And so it will aim at the
confirmation, refinement and integration of the iaghments (the way to reduce the remaining
uncertainties and to augment the margins of cdytaithe development of certain areas of
knowledge (in particular as concerns the Ypresiy)Cthe direct or indirect demonstration of all
the aspects of the construction that have not d&réeen demonstrated, the exploitation and the
closing of a repository, as well as the demonstmatf cost control.) The protection of aquifer
(water bearing layers) resources is part of theomajeoccupations of ONDRAF/NIRAS and the
studies already underway on this subject will betiomed and developed as necessary.

The principal axes of the RD&D and its objectives e summarised as follows. They will be
developed in the RD&D programme currently in pregpian by the ONDRAF/NIRAS.

Boom Clay

For the host formation:

-- Establishment of acceptable disturbances (tagrhrydraulic, mechanical, chemical, ...) in the
Boom Clay. (This includes taking into consideratithre indirect disturbances induced by the
presence of certain compounds in the materials issdtle construction of engineered barriers.)

-- Evaluation of disturbances generated in therBd@lay by the production of hydrogen after
closure of the repository (and analysis of the iohjpm the design of the repository.)

-- Confirmation, through the on-site PRACLAY derstnation experience, of the capacity of the
Boom Clay and the coating of the galleries to suppie thermal load imposed by the heat-
generating waste, this load being one of the nmagbrtant transients that the repository and the
host formation will have to undergo. PRACLAY wouidve to strengthen the results obtained by
the small-scale, on-site tests and help supporfidence in the models, their fundamental
hypotheses and their predictions. This test orddwametric scale and over a period of ten years has
been conceived in order to be independent of tegdef engineered barriers as well as the type of
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heat-generating waste. The results relative toiritil heating phase, during which the thermal
gradient will be most important, should be avaigibl 2013-2014.

-- Detailed understanding of the phenomena of ¢bpture of radionuclides and chemical
contaminants by the Boom Clay.

-- Confirmation research completed

-- Compatibility with other usage, exploration aexploitation of the subsoil (including drinking
water extraction)

-- Long-term geological stability as concerns thepttl, thickness, homogeneity and horizontal
continuity of the host formation, impact of earth§as and climate changes

-- Self-sealing and low permeability on a largels

-- Limited impact of radiation and cement interaston the positive qualities of the clay

-- Radionuclide migration

For the waste:

-- Verification of the new types of waste whos@darction can be anticipated (for example,
presence of spent fuels at higher combustion tthis currently) does not raise new questions in

relation to those already taken into account inrésearch.

-- Refinement of the understanding of the durgbiif the glass matrixes and of the UO2 in the
cement environment.

-- Improvement of the definition of the charactéds of spent fuel taking into account their
intrinsic evolution during the storage period reqdifor their cooling, and taking this evolutiotan
account in the research concerning their conditigraind their post-conditioning.

-- Confirmation of the compatibility of the bitumsed matrixes with the Boom Clay. The swelling
of the Eurochemic bituminised waste and the ovemqunes that ensue are indeed important.

-- Reduction of the uncertainties of the sourcetéfiew retarded components, gaseous components,

)

For the installations:

-- Demonstrating every production stage and thellvam of the supercontainers and monoliths and
verification of the reinforcement needs (includinghe event of a drop).

-- Defining the requirements relative to the seglii the galleries and shafts and refinement of the
sealing strategy to be implemented (taking intamaaot a possible period of reversibility).

-- Establishing the operational requirements coring the presence of gas during the disposal and
analysis of the impacts on the design of the itstah and the engineered barriers.

-- Defining a strategy and analysis of the pratgmessibilities for controlling the repository ihe
operational phase, during its progressive closnd aeventually, post-closure.
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-- Developing measures concerning security andysafels.

-- Analysis, from a scientific and technical, sgfand financial perspective, in the framework of a
broad community dialogue, of the conditions for iempenting a geological repository in terms of
the ability to control the repository, to recuper#ite stored waste and the transfer of knowledge
(including the memory of the repository’s locatipim) order to define their objectives, scope and
respective limitations and to be able to integthtam in to the project of the repository, if need b
initiating complementary RD&D activities.

For the evaluation of safety and impact on the remvhent:
-- Evaluation of operational safety.

-- Refining the methods for managing uncertaintiethe evaluations of the radiological safety of a
system of geological disposal and the evaluatidits @anpact on the environment.

-- Evaluation of the radiological safety of thesmbhsal system according to a wide range of
scenarios (and their variants). This evaluationtnuparticular make it possible to ensure that the
quality of the water resources is not jeopardisgthe presence of the repository.

-- Evaluation of the impact of chemical contamiisareleased by the disposal system in order to
ensure, in particular, that this impact does nopgdise the quality of the water resources and,
more generally, does not affect the environmenthef disposal system in an unacceptable way,
including the surface environment and human beings.

-- Evaluation of the impact of increasing the temgure on the physico-chemical conditions and
underground processes (disposal, ...), biologicardity, flora, fauna and soil elevation.

-- Integrating the whole of arguments relativehe different components of the disposal system on
which the safety of the system rests and makingdgment as to the level of confidence that one
can have in this safety.

-- Reliability of simulations and models.

Ypresian Clay

Since the Ypresian Clay displays qualities comdar&t Boom Clay, it is supposed that the same
safety strategy can be applied, a similar designbsaused and that a great deal of the knowledge
about the Boom Clay is also applicable to the Yipre€lay. It should be mentioned that the safety
strategy is an iterative process and thus allows,tte basis of the knowledge gained, the
implementation of step-by-step adjustments androtmif necessary.
On the basis of the previous, the strategy wasldped to take the systematic definition of the
primary requirements and more detailed RD&D aspfectthe Boom Clay and adopt them as such
for the Ypresian Clay. A systematic evaluation wikn take place for the Ypresian Clay, namely:

« the extent to which the knowledge developed forBoem Clay is applicable as such to

Ypresian Clay (for ex., the expected climate chahge

« the extent to which the knowledge of the Boom G#alyansferable to the Ypresian Clay on
the basis of a number of fundamental parametens ascfor instance, mineralogy, pore
water chemistry, and so on (for ex., self-sealihgt,tfor instance, is controlled by the
presence of swelling clay)
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« the extent to which detailed research must be laeohén order to determine or develop
specific parameters and models for the Ypresiary Cfiar ex., specific geomechanical
parameters to evaluate the feasibility of excavetio

The results of this exercise, research and calonktto explore the direction to take will make
possible an initial approximation in order to as@ierwhether the safety strategy should be adjusted
or if it is possible to move on to a first assesshué the Ypresian Clay as a host formation. On the
basis of this, in the next phase further develograed guidance of an RD&D programme for the
Ypresian Clay will be developed.

On the basis of a first evaluation/screening, tbeu$ will probably be on the feasibility of
excavations, the origin and influence of structuwtadcontinuities, the determination of thermal
conductivity, the determination of the hydro-geatad) framework, and improving the knowledge
of the composition of pore water and the possimigact of a vertical heterogeneity.

On the basis of the strategy of systematic evalnatif the Ypresian Clay, it is the opinion of
ONDRAF/NIRAS that an underground laboratory in ¥gresian Clay is not necessary. In function
of the results of future research and evaluatignsiay be determined up to which phase in the
decision-making process the Ypresian Clay as amnative host formation is taken. If necessary,
there is still the possibility of developing a cheterisation facility (= research facility on theesof

the eventual repository) in the Ypresian Clay isecd is finally decided in favour of a repositany
the Ypresian Clay.
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12.7 List of acronyms

ANS:
ANDRA:

AVN:
SCKeCEN:

Bel V
BP1/2:
BSS:
CGCCR:
CSD-C:
CSD-V:
EU:
FANC:
FBFC:

GRR-2001

GRR-1963:

HAZOP
HPD:
IAEA:
INES:
IRE :
IRS:
KCD:
MOX:
NDA:

NEA (OECD):

NORM:
NUSS:
NUSSC:

ONDRAF/NIRAS:

RGPT:

SAFIR-2:
SEA
USNRC:

American Nuclear Standards.

Agence Nationale pour la gestion des déchetaatifs, France (French
Agency for the Management of Radioactive Waste).

Association Vincotte Nuclear.

Studiecentrum voor Kernenergie/Centre d’Etudes I'&nergie Nucléaire/,
Nuclear Research Centre, situated at Mol, Belgium.

Subsidiary of the Federal Agency for Nuclear Cdntro which its provides
technical expertise

Belgoprocess site 1/2.

Basic Safety Standards.

Comité Gouvernemental de Coordination et de Ctlee Governmental Centre
for Coordination and Emergencies).

Conteneur Standard Déchets Compactés (Standarai@emfor Compacted
Waste).

Conteneur Standard Déchets Vitrifiés (Standard &oet for Vitrified Waste).
European Union.

Federal Agency for Nuclear Control.

Franco-Belge de Fabrication de Combustible (Fradelgian Company for
Fuel Manufacturing).

General Regulations for the protection of workdfe population and the
environment against the hazards of ionizing Raoimatiaid down by Royal
Decree of 20 July 2001.

General Regulations for the protection of the kees, the population and the
environment against the hazards of ionizing Raalatiaid down by Royal
Decree of 28 February 1963.

Health Physics Department.

International Atomic Energy Agency.
International Nuclear Event Scale (IAEA).
National Institute of Radioelemen(sstitut national des Radio-€léments).
Incident Reporting System (NEA/OECD-IAEA).
Kerncentrale Doel (Doel Nuclear Power Station).
Mixed-oxide UQ-PuG.

Non Destructive Analysis.

Nuclear Energy Agency (OECD).

Naturally Occurring Radioactive Material.
Nuclear Safety Standards programme (IAEA).
Nuclear Safety Standards Committee (IAEA).

Organisme National pour les Déchets RadioactiftegtMatiéres Fissiles
Enrichies/ Nationale Instelling voor Radioactievefvd#l en verrijkte
Splijtstoffen (Belgian Agency for the managementRafdioactive Waste and
Enriched Fissile Materials).

Reglement Général pour la Protection du Travailc(@ational Health and
Safety Regulations).

Safety Assessment and Feasibility Interim Report 2.

Strategic Environmental Assessment

United States Nuclear Regulatory Commission.
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TE: Tractebel Engineering.

TENORM: Technologically-Enhanced Naturally Occurring Radtose Material.
WASSC: Waste Safety Standards Committee (AIEA).
WENRA: Western European Nuclear Regulators’ Association.

Page -192/192 -






FANC®

federal agency for nuclear control



