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RADIOACTIVE

AUTHORITY

SURAO

WASTE REPOSITORY

Progress of the Czech Republic Deep
Geological Repository Program

SURAO - Radioactive Waste Repository Authority

Jiri Slovak
Managing Director

BRIUG — SURAO Workshop on Cooperation in the Field of Deep Geological Repository Development
August 22, 2016, Dunhuang, China

~

Legislative Principles and Responssfmmy

SPRAVA ULDZIST
RADIDAKTIVNICH

ODPADD

Act on the Peaceful Uses of Nuclear Energy and lonizing Radiation
= Atomic act — 18/1997 Coll.

The main principles:

Radioactive Waste — all wastes with a contamination (content) of radionuclides (natural or
artificial nuclides) — except for those wastes occurring due to mining

The state guarantees the safe disposal of all radioactive waste.

Producers of radioactive waste are required to bear all the costs associated with its
management from the time of origin to its disposal.

In order to provide for activities associated with radioactive waste disposal, the Ministry of Industry

and Trade set up the Radioactive Waste Repository Authority (RAWRA) as a state
organization - established on 1st June 1997

The NPP operator is responsible for NPP decommissioning and the processing of RAW prior to its

final disposal
Nuclear account - Ministry of Finance, Czech National Bank
The import of radioactive waste to the Czech Republic is forbidden
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SURAO

National Strategic Documents

and latest Government Decisions

( 2002 — Government approved the CR RAWM
' concept

12/2014 — Government takes into account the

Update of the RAWM Concept (Policy)

« final approval - SEA — public hearings
expected in the first half of 2016

5 and 9/2015 — Minister of the Env. approved
licences for the 1st stage of geo. surveys for
a DGR at 7 sites

5/2015 — Government approval of the Update

of the National Energy Strategy

= 4 new NPP units (Dukovany 2 + Temelin 2)

= 2025 start of new NPP construction )
« Commissioning between 2033 - 2037

SPRAVA ULOZI3T
RADIOAKTIVNICH
0DPADU

Responsibility SURAO
Financial Aspects of RAW Disposal

'Nuclear Account = NO TAXPAYER system

More than 100 RAW producers in the CR

* Thebiggest-CEZ as. ]3] 7-11e] 401 |+ 50 K& (less than 2 €)
 Others — UJV Rez, UJP Zbraslav, hospitals, NPPs per 1 electricity
industry, ... MWh produced by
the NPP
Responsibility of producers:
« To manage RAW only by means of a licence issued Others * 30906 K¢ - for
by SONS producers = dlsposalv
« To pay charges for the disposal of RAW (today and | il /200 | gfo‘:gseK:n:iff%rture
- litre drum rorage a
also concerning the future DGR) disposal in the DGR

Nuclear account
» Operated by the Czech National Bank
* Managed by the Ministry of finance of the CR

Nuclear Account
2015 = 24.4 bil. CZK = app. 900 mil. €
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00PADU

SURAO
Spent Nuclear Fuel Management

NPP— Storage at NPP sites —Central Interim storage (optional) -DGR 2065

~

Interim Storage of SNF
CASTOR casks — transport and storage container
440/84 assemblies,
1000/19 assemblies

RADIOACTIVE
WASTE REPOSITORY
AUTHORITY

Geological Disposal of Spent Nuclear SURAO
Fuel in the Czech Republic ‘

Reference Design of CZ DGR 2011 The basic fuel back end concept
» Direct disposal of SNF in steel based

canisters in a crystalline host rock
» Surface facility — SNF / HLW reception
» Encapsulation facility — in the
underground near the Surface facility
» Disposal level — Supercontainer facility
» Disposal of HLW in separate part
Site selection and evaluation
» Final site selection till 2025
Final site aproval 2030 — 2045 — in on
site URL
onstruction 2050 - 2065
peration 2065 — 2140
Progressive construction along SNF
emplacement
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SURAO

DGR Development Strategy

Direct SNF disposal in a DGR
® 2020 — Two suitable sites = Two candidate

sites
® 2025 — Selection of final site (anc
alternate)

® 2030 — Construction of URL
® 2065 - DGR Commissioning

Ha

RADIOACTIVE
WASTE REPOSITORY
AUTHORITY

Two decades (since 1992) of DGR SURAO
siting in the CzR
I e

1992 — 2002 -+ Project development, screening of CzR, reference design of DGR, generic studies

2003 * Decision on 6 sites, starting GeoBariera project — only airborne geological survey

2003 - 2005 -+ Strong local public opposition at all sites

2005 » Government reaction - stop all geological work for ,,... to find local public
acceptance...”

2008 * Focus on military (and others) areas, Military area Boletice site as back site

2010 * New additional site — Kravi hora — near U-mining

* New strategy for selection of 4 sites based on VOLUNTARY participation of local
municipalities
» Establishing of Working Group for Dialogue about DGR in the CzR

2012 * New strategy (2010) showed up be unworkable option, responsibility is not
possible to give to municipalities — responsibility is role of the state

2013 * Modification of the site selection strategy ...... (ORI EXIENEY)
» 3 stages of the investigation, first stage to narrow down number of sites as well as
affected municipalities by only surface geological survey




Current

GR Site Selection Strategy [] surao
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40 + Less 20

Less 10

Concerned Mu

v V
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(2015 — 2017) Surface Geo survey
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Stages and Activities of DGR Siting

RADIOACTIVE
WASTE REPOSITORY
AUTHORITY

SURAO

STAGE ACTIVITIES / DECISION MAKING DOCUMENTS No. OF SITES | SCHEDULE
Areas Surface geological investigation 7 2013 - 2016
Reduction Boundary of host rock massive determination
+ Estimation of faults and fracture zones with deep preselected
Tentative sites water circulation sites
selection Prefeasibility studies updating
Safety cases - used only generic data
Public opinion poll — on site and regional studies
Geological investigation using drilling 4 2017 - 2020
Two Candidate Boundary of host rock massive in the depth o
sites selection Preliminary host rock characterisation potential sites
Site specific feasibility studies
Preliminary site specific safety cases
Local municipalities statements
Detail geological investigation (borehole drilling) 2 2020 - 2025
Final site Detail host rock characterisation . .
selection DGR's Site specific design candidate sites
EIA studies
Site specific Safety cases
Local municipalities statement
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Main Objectives of the RD&D [F] surao
Programme in the period 2015 - 2025

®* To support the siting programme for the selection
of the most suitable candidate sites for DGR
siting

®* To adapt a DGR design suitable for candidate
sites

®* To support the Safety Case of the disposal
concept and its adaptation at the selected sites

®* To support environmental impact assessments

® To facilitate the communication of the results to
stakeholders and increase DGR acceptability

H
n
The role of URL research in [C] SURAO| e
the DGR development programme
BOHEMIAN MASSIF
o - 2 Generic research in
Bedfichov Water
o @;;_ L Supply Tunnel
e % Y
1::51:"“ R
Demonstration research at = P s " (NG ?
CTU Josef Gallery . 'T',::::“ ;
P Rock characterisation
=g - ‘ag " o research at Bukov URL
o ) 7 A
P (e GERE gy o
S 14°E .|:lbﬁr.'llﬁl‘r'

MKk i, 0

[ Piutoris rocks fundiferentated) [[.] Carnbian - Lewer Carbonifetaus sedimentasy sequences
Il Hizh-grade matamarphic units

[ Yourger sedimantary saquences
[ Low grade metamarghic units
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[C] surAO
Ongoing R&D activities
" National level — Experimental projects

» Laboratories (CTU, UJV, CVR)
v" Material corrossion tests
v" Bentonite behaviour

» Bedfichov Water Supply Tunnel
v" supporting methodologies (structural, hydrogeological mapping,..)

v development of the monitoring system (seismic, geophysica
measurements) ’ St

v' support for mathematical modelling \; :

* URC Josef (Josef Gallery)
v in situ experiments:
v thermal load
v' bentonite changes
v plug and seal experiments

 URF Bukov
v" methodology (mining operation, characterization)
L v' experimental program
H

RADIOACTIVE
WASTE REPOSITORY
AUTHORITY

[C] surAO

Ongoing R&D activities

Joint research activities at the bilateral or international level W

« |AEA
v URF network

« NEA-OECD
v" Member of RWMC , IGSC groups
v" RepMet, TBD, RK&M projects

» |IGD-TP (Implementing Geological Disposal — Technology Platform)
v' DOPAS, CAST, PETRUS lll, JOPRAD, MODERN 2020, CEBAMA,
BELBAR

» Bilateral (Nagra - Grimsel)
v' LTD, LASMO, MaCoTe, FEBEX-DP

« DECOVALEX 2015, EBS Task Force (SKB)

LI
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[C] surAO

Bukov Underground Research Facility

Location in the separate part of U-mine
in the crystalline rocks, close to site
Kravi hora

Construction
Depth — 550 m below surface

Construction — 8/2013 — 6/2016
e 1stresearch project parallel with
construction — Pilot Rock
Characterisation / Site
Descriptive Model
Operation until 2025...?77 — till final
DGR site selection)

Geology

+ Crystalline rocks — gneisses,
migmatites with lenses of
amphibolites

» NNW-SSE and NE-SW trending
fractures and fault zones

RADIOACTIVE
WASTE REPOSITORY
AUTHORITY

[C] surAO

Bukov URF

Phase I: Construction (2013-2015)
Design - 2 facilities:

1. 20 m technological niche in two profiles
0-10 m: 9,2 m?

e 10-20 m: 14,5 m?

Testing different drill and blastning methods

2. 90 m laboratory tunnel
(E-W trending)
* 4 experimental niches

e ,smooth blasting”
Phase Il: Experiments (2016-2020)
* |n progress
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SURAO

URF Bukov

p
®* Experiment location

ransaae

" Wa
N
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SURAO

URF Bukov - Development of RD plan

7 areas of underground research:

® Characterization - performed
® Monitoring

® Transport

® Materials behaviour

®* EDZ development

® Construction techniques

®* Demonstration of repository




RADIOACTIVE
WASTE REPOSITORY
AUTHORITY

International Information Exchange SURAO
and Cooperation in RAWM

An important assumption for successful and credible site selection

General level — exchange of information

v' Club of Agencies

v' Regular Bilateral Meetings with Germany and Austria — nuclear safety and RAWM
Cooperative level

v MoU - ANDRA

v/ Cooperation Agreement NAGRA, Posiva, GRS

v IGD TP membership
Technical level

v’ SKB — technical support of new CR Reference design 2011

v" Participation in international projects

v IGDTP/ DOPAS, CEBAMA, Modern, Cast, Petrus Il, JOPRAD

v Nagra/ GTS - LTD, MaCoTe, Lasmo, FEBEX DP

v" Decovalex 2011, 2015, EBS Task Force
g v' NEA/OECD - FSC, IAEA— URF network, )
|
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Working group for Dialogue on a DGR SURAO
= Public Involving Strategy

Institutionalization of WG for Dialogue:

2010 — establishment of WG for Dialogue on a DGR — advisory group

2015 - New WG for Dialogue - a regular part of the Government Energy
and Raw Materials Strategy Committee

* 5 delegates of ministries and state organisations — MTI (3), MEnv. (1), SONS (1)

» 2 delegates from concerned local municipalities — in total 14

« 1 delegate from local NGO — in total 7

e 2 delegates from CR NGOs

* 2 delegates from both chambers of Parliament

* 1 representative from SURAO

* 1 lawyer - delegate nominated by municipalities

* 1 expert nominated from the Sociological Institute of the CR Academy of Sciences

* 1 scientific expert nominated by municipalities

New WG for Dialogue

34 delegates

A




RADIOACTIVE
WASTE REFOSITORY
AUTHORITY

[C] surAO
Successful Site Selection — how to do it?

.. . : R
Guarantees and Motivation — main issues for WG for Dialogue meetings
GUARANTEE = clear decision-making process (supported by
legislation)
®* Who will decide? (before commencing standard application)
e At present SURAO only decides and the Government approves SURAQO’s plans
®* How will the issue be decided?
e Clear site selection criteria - SURAO has issued the Site Selection Criteria for the First stage of the
process
® Clear role of municipalities concerned
* Currently municipalities participate in the standard procedure and can set up conditions only
*  Future — local Public control and information committee
MOTIVATION / ADDED VALUE
* Direct payment into municipality budgets
® Support for local development — local development projects
® Support for regional development — microregional development projects
H N
Candidate and Final Site Decision Making Process [[F] SGRAOQ | it
Discussion at the WG Dialogue - new DG¥act - Specialis:
~

How to involve Municipalities
Senate

into Site Selection Process NO: Request of A
Senate Resolution Public

Y: Czech Hearing

,, Government g Senate
Geo Investigations Resolution

. - Government Government
Site specific Resolution Resolution
Feasibility and SC Proposal R R 5

Candidate Sites, -
Proposal for Area
Protection

Application on
Geological Protected
Area (for DGR)

V2 - Municipalities don't Accept
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Conclusions

Current progress in RAWM
v' SURAO is implementing the national strategy for RAW disposal

v/ SURAO is fulfilling its responsibility to prepare a DGR for the future disposal of SNF /
HLW; progress in the DGR siting process is evident

v Transparency and informing the public forms an integral part of SURAQ’s everyday
work

Future Challenges

v" Successful Site selection of two candidate and final site till 2025

v Disposal concept fitted site specific conditions and fully meets safety requirements

4 Involving URF Bukov into international cooperation to increase SURAO capability for
successful implementing of DGR development

4 Specific Act on how the public will be involved in the decision-making process to select
two candidate sites and one final site for the future DGR

v’ Fair and balanced added value for participating municipalities in the DGR decision-
making process )

H
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N

Thank you for your attention
slovak@surao.cz
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The GNMZ bentonite deposit is located in the northern Chinese Inner Mongolia
autonomous region, 300 km northwest from Beijing. There are 160 million tons

with 120 million tons Na-bentonite reserves in the deposit and the mine area is
about 72 km?,
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