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What does ONDRAF/NIRAS do?

ONDRAF/NIRAS (= Belgian Agency for Radioactive Waste and Enriched
Fissile Materials)

o Created by the law of August 8, 1980

o Supervising authority: Ministers for Economic Affairs and Energy

o Management of Belgian e Dismantling and 9 Inventory 0 Fissile materials e Scientific research
: radioactive waste remediation management -

_ . Temporarystarays G Policy preparation o Soclo-economic investments 6 Participation and involvement
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Our vision

Who are we?

Science & technique Economy & finance

SUSTAINABLE

Environment & safety Ethics & society
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ONDRAF/NIRAS and its partners

Underground
Mil’listers laboratory
in charge operation
of Energy

and Economy
BELGOPROCESS

CONTRACTS Processing

Storage
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Federal

WASTE
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FINANCING

OTHER
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Minister Wit ol Services
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HOW DO WE MANAGE
RADIOACTIVE WASTE?

ONDRAF/NIRAS



Origins of radioactive waste

Electricity production Applications in research, Dismantling of
by nuclear energy medicine, industry nuclear facilities
and agriculture

Nuciear power plant Nuclesr fusl production Nuciear fuel
operaton

E b B WH®
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Our waste management system

LONG-TERM WASTE
SHORT- AND MEDIUM-TERM WASTE MANAGEMENT MANAGEMENT
a Prevention at source e Identification Acceptance o Disposal
. . Surface disposal
e Processing @ Temporary storage
' : Geologicat disposal
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Transport

Transports in Belgium

Return transports

: Low-level &
: medium-level waste
- Unprocessed waste

: Low-level &
: medium-level waste
- Processed waste

: Medium-level

&'!@D

¢ Medium-level
: & high-level waste
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When? “ra

(in 2014)

13
{in 2014}

2000-2007 High-level vitnfied waste:14
2010-2013 Medium-level compacted waste:9
2012-2014 Medium-level cemented waste: 21
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LONG-TERM WASTE MANAGEMENT
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Long-term subdivision

Low-level waste

Short-lived waste Category A
Long-lived waste Category B
Volame Category A

*+ 26.000 monoliths

HOW DO WE MANAGE THE WASTE?

Medium-level waste High-level waste
Category A Category C
Category B Category C

Category B Category C

*+4.500 a 5.000* monoliths + 2.000* 3 3.000 supercontainers

*In case of full reprocessing

17
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Frame of reference for long-term management

Policy measures Technical solution

Category Policy decisions January 1998 Surface disposal in
A waste and June 2006 Dessel
Category Policy decisions to be taken Proposal ONDRAF/NIRAS:
B&C waste geological disposal in poorly

indurated clay

1. Missing regulatory
elements to define waste
inventory

Radioactive
radium-bearing
materials
2. Waste Plan & SEA to be
drawn up to compare
possible management

options and policy
decision proposal

To be defined

Radioactive
(TE)NORM
substances
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Frame of reference for long-term management

| Policy measures | Technical solution

Category Policy decisions January 1998 Surface disposal in

A waste and June 2006 Dessel

Category
B&C waste

Policy decisions to be taken Proposal ONDRAF/NIRAS:
geological disposal in poorly

indurated clay

1. Missing regulatory
elements to define waste
inventory

Radioactive
radium-bearing
materials
2. Waste Plan & SEA to be
drawn up to compare
possible management

options and policy
decision proposal

To be defined

Radioactive
(TE)NORM
substances
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Co-design with local partnerships

Local partnerships STORA (Dessel) and MONA (Mol) are key partners
during the whole life span of the repository.
All aspects of surface disposal are elaborated by co-design: technical

design + societal projects

Communications
center

Consultation &
participation

<> STORA < @lyoma

planning &

2
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Path followed by short-lived waste

Temporary storage

Monolith

Caisson Two tumuli

plant

HOW DO WE MANAGE THE WASTE? Z
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The near-surface repository

. Quay and access road
. Caisson plant

. Monolith production
facility (IPM)

. Disposal modules
. Access cluster

. Storage building for

low-level waste
. Communication centre

. Demonstration test
and test cover

HOW DO WE MANAGE THE WASTE? Z
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Frame of reference for long-term management
|
|
|
|
|
|
|
|

Category Policy decisions to be taken Proposal ONDRAF/NIRAS:

Policy measures Technical solution

Category
A waste

Policy decisions
January 1998 and June 2006

Surface disposal in
Dessel

B&C waste geological disposal in poorly
indurated clay

1. Missing regulatory
elements to define waste
inventory

Radioactive
radium-bearing
materials
2. Waste Plan & SEA to be
drawn up to compare
possible management

options and policy
decision proposal

To be defined

Radioactive
(TE)NORM
substances
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Reference solution = geological disposal in clay

HOW DO WE MANAGE THE WASTE? 7
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Footprint of geological disposal

WASTE VOLUMES TO BE DISPOSED OF

category B:
UNDERGROUND DISPOSAL 4.500 a2 5.000* monoliths
SITE SURFACE category C: COST PRICE
2 - 3km? 2.000* 4 3.000 supercontainers about 3 billion EUR

*in case of full reprocessing

START OF DISPOSA
2035 at the earliest
TOTAL GALLERY LENGTH DURATION OF REPOSITORY OPERATION
24 - 30km about 70 years

HOW DO WE MANAGE THE WASTE?
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Waste disposal in clay: why?

o Clay layers are stable in the long term

o Radioactivity moves very slowly through clay = retain + retardation of
radioactivity dissemination

o Clay is self-healing

HOW DO WE MANAGE THE WASTE? 7
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Boom Clay

Leuven

Q
\ Brussel
\f‘\\ e

' )
.I voorkomen Boomse Klei aan oppervlakte ._\\ (\
______ diepte van de basis van de Boomse Klei t.o.v. zeeniveau (m) \'\ \J‘r’f
?

= actieve breuklijn

0_1():2:0 e op basis van de gegevens van de Belgische Geologische Dienst
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Ypresian Clay

>150m

!' 100 - 150 m
!' 50 - 100 m
_] 0-50m

— )
I onvolledig door erosie

------ diepte van de basis van de leperiaanklei t.o.v. zeeniveau (m) \J\
—— oude kustlijn ,
R E0 A op basis van de gegevens van de Belgische Geologische Dienst
HOW DO WE MANAGE THE WASTE? //
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40 years of research

Policy steps

2010-2011
Public consultation in
preparation to the Waste Plan
2011
Waste Plan handed over to
1080 2001 competegaizthorlty
7 ) SAFIR 2: second 3 June 2014:
Publication SAFIR: integration research transposition
integration research results results European directive
fssearen 1980-1984 2006
Construction Construc-
HADES tion of
1974 1998-2002 the 2015
Start of the 1987 Second extension PRACLAY Start of the
studies Extension HADES HADES gallery PRACLAY
Heating
Experiment
= 2 B @ 5 - @ 2. 528%:-3¢2 8 a4 I A
o o & O o o M o o o o =) o o o o
— e — — — — — — N ™ Lo ] 5 I
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Waste Plan 2011:
Based on 40 years of research
Strategic environmental impact assessment (SEA)

Societal dialogue: public forum 2010 (with King Baudouin Foundation),

legal public consultation 2010
26 September 2011: presentation Waste Plan to federal government

3 June 2014: Transposition European directive 2011/70/Euratom
ONDRAF/NIRAS to propose national policy for radioactive waste and spent
fuel

May 2015: policy proposal based on Waste Plan

— No decision taken yet

30 NIRAS



Policy decision is first step towards geological disposal in poorly indurated clay

Next steps:
Development of:
Reversibility
Retrievability
Monitoring
Development of decision-making process
Gradual progress, participative, adaptable, transparent and credible

Ensure continuity (continuity of knowledge)
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