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Swiss waste management concept

New fuel elements

HLW
High-level
| waste

1 (vitrified)

|

Interim storage

processing
SF

Spent fuel

Encapsulation facility Geological disposal

“|Repository for SFHLW/ILW

Medicine, industry,
research

Geological disposal

Interim storage Repository for L/ILW

= Spent Fuel (SF), vitrified high level waste (HLW) = HLW repository
= Long-lived intermediate waste (ILW) = HLW repository (co-disposal)

= Low and intermediate waste (L/ILW) = L/ILW repository
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Swiss programme: Stepwise approach

Demonstration of disposal feasibility (L/ILW: 1988, SF/HLW: 2006)

Site selection (‘Sectoral Plan’)
- Stage 1. selection of geological siting regions

- Stage 2: selection of sites for surface facility within siting regions,
narrowing down of siting regions to at least 2 for each repository type

- Stage 3: selection of a site for each repository type & preparation of
general licence application

General licence (~2020)
Construction licence (in situ URL: > 2020; L/ILW: > 2025; HLW: > 2035)
Operation licence

Licence for closure
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Swiss programme: Stepwise approach to site selection

= Demonstration of disposal feasibility (L/ILW: 1988, SF/HLW: 2006)

» Site selection (‘'Sectoral Plan’)
- Stage 1: selection of geological siting regions

- Stage 2: selection of sites for surface facility within siting regions,
narrowing down of siting regions to at least 2 for each repository type

- Stage 3: selection of a site for each repository type & preparation of
general licence application

General licence

Construction licence

Operation licence

Licence for closure

Final decisions concerning siting are taken at highest level (Federal Council,
for General licence: additionally parliament, optional national referendum)
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The 'Sectoral Plan' (the rules for site selection)?

= S T ... with strong societal
Involvement

2. April 2008

Sachplan geologische Tiefenlager

Konzeptteil

Standortevaluation

Properties of Long term
host rock stability

* Process & responsibilities

= Criteria (safety, environmental
Impact, socio-economic issues)

Safety: 13 technical criteria
(4 interrelated groups)

Reliability of Technical
1 available in English geological feasibility

information
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Actors In the site selection process

Roles and responsibilities as well as information flow are clearly defined

/ oY
[ Cantons

2

[ Municipalities j—

[ Neighbouring states
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Swiss programme: Stepwise approach to site selection

= Demonstration of disposal feasibility (L/ILW: 1988, SF/HLW: 2006)

= Site selection ('Sectoral Plan')
Stage 1: selection of geological siting regions

- Stage 2: selection of sites for surface facility within siting regions,
narrowing down of geological siting regions to at least 2 for each
repository type (provisional safety analyses & safety-based comparison)

- Stage 3: selection of a site for each repository type & preparation of
general licence application

General licence

Construction licence

Operation licence

Licence for closure
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Development of Nagra's proposal for siting regions ...

Geological siting regions
[ HLW (L/ILW overlaid)
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Brauner Dogger
Opalinus Clay

North of Lagern (ZH, AG)
Brauner Dogger
Opalinus Clay

Wellenberg (NW, OW)
Marl formations of the
Helveticum

starting with the whole of Switzerland

and then — in a systematic step-wise manner — narrowing down to

3 & 6 geological siting regions for the HLW- & L/ILW-repository

to ensure full transparency in the development of the proposals
(‘'why here and not there'), see illustrations in next overheads
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At a large scale: what is acceptable?

Long-term stability

Spatial conditions (space,
complexity) & explorability

L/ILW repository (100'000 a)
= All of Switzerland possible

= But: geometric complexity of Alps &
Folded Jura acknowledged

HLW repository (1 Million a)

=  Mittelland & eastern Tabular Jura
possible

= Alps & Folded Jura excluded (long-
term stability, spatial conditions)

Grossraume fur Tiefenlager SMA
mm Gunstig bis sehr glnstig
[ Unagiinstig bis bedingt glnstig

Grossraume fir Tiefenlager HAA
[ Giinstig bis sehr gunstig

[ Ungiinstig bis bedingt giinstig
[ Ungeniigend
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Which host rocks?

Quality as radionuclide barrier,
sufficient strength, sufficient thickness

Pre-selection of 26 host rocks:
= HLW repository: Opalinus Clay

= L/ILW repository: Opalinus Clay,
'‘Brauner Dogger', Effinger Schichten

Marl (Helvetikum, Alps)
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Siting regions: locally, what needs to be avoided? (HLW)

jillp:.

k Zones to be
_ avoided
i (Neotectonics)

Regional fracture zones
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Densely structured
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Endpoint of stage 1. Nagra's proposal for siting regions ...

Geological siting regions
[ HLW [L/ILW overlaid)
e LW
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Opalinus Clay
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y e Brauner Dogger
Basel ~ ol Opalinus Clay
M : e . Jura Ost (AG) 5
oy s @ ‘ Zirich .St_ Gallen BrRliAGECTEY North of Lagern (ZH, AG)
& u ' Brauner Dogger
) Opalinus Clay
B Luzern
ern u T ~
. Chur
° " <P
g Lausanne
| —~ { Jura-Siidfuss (SO, AG) Wellenberg [NW, OW)
— 5 3 e Effingen Beds Marl formations of the
/Genéve { 4 AT Opalinus Clay Helveticum
feo 2 y / 4 =
“ Lugano
o ol
b

accepted by Federal Council (Nov 30, 2011), based on thorough
review by safety authorities and broad consultation

are basis for selecting the sites for general licence application
(stage 2 and stage 3 of Sectoral Plan)

13 Zu/041113

Eurosafe Zuidema 041113

nagra,




Endpoint of stage 1: ... and participation formally organised

Communities formally involved in stage 2 (through regional conference &
working groups (surface facilities, safety, socio-economic & ecologic issues))

(P.S.: changes possible for stage 3)
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Swiss programme: Stepwise approach to site selection

= Demonstration of disposal feasibility (L/ILW: 1988, SF/HLW: 2006)

= Site selection ('Sectoral Plan')
- Stage 1: selection of geological siting regions

- Stage 2: selection of sites for surface facility within siting regions,
narrowing down of geological siting regions to at least 2 for each
repository type (provisional safety analyses & safety-based comparison)

- Stage 3: selection of a site for each repository type & preparation of
general licence application

General licence

Construction licence

Operation licence

Licence for closure
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Surface facilities: Proposed sites (within siting regions)

20 sites for surface infrastructure in 6 siting regions (January 2012; NTB 11-01)

.. with 13 additional proposals
(developed in co-operation
between siting regions, siting

Landires cantons & Nagra)
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In Switzerland, there is always somebody close by ...

. and this leads to strong public involvement through a participatory
process (normally in a critical, but constructive manner)

(NTB 11-01)
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Siting of surface facilities: important factors / criteria

= Safety & technical feasibility
- Access from existing rail / road network (distance, conflicts, ...)
- Situation at site (size, topography, geotechnical conditions, ..)
- Access to underground (groundwater, geotechnical conditions, ...)
- Safety = «external events» (flooding/erosion, landslides, dams
(breaching), military facilities, gas pipelines, ...)

= Compatibility with land use planning & environmental impact
legislation
- Residential areas, nature conservation, landscape protection, forests,
valuable farm land, wild life, ...

- Water protection (surface waters, groundwater (different levels of
protection))

= |ntegration into region
- Current land use (used/unused industry, gravel pits, ...)

- Relation / distance to towns, villages, ...; relation to recreational areas,
parks, ...
- Visibility, compatibility with landscape (skyline, ...) (NAB 12-07)
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Siting of surface facilities: important factors / criteria

= Safety & technical feasibility
- Access from existing rail / road network (distance, conflicts, ...)
- Situation at site (size, topography, geotechnical conditions, ..)
- Access to underground (groundwater, geotechnical conditions, ...)
- Safety = «external events» (flooding/erosion, landslides, dams
(breaching), military facilities, gas pipelines, ...)
= Compatibility with land use planning & environmental impact
legislation
- Dnacidantial arnac natiirn enncarvuatinn landecann nratactinn foracet
Different weighting of criteria leads to different sites
_ | (together with different stakeholders: regions, cantons)

protection))

= |ntegration into region
- Current land use (used/unused industry, gravel pits, ...)

- Relation / distance to towns, villages, ...; relation to recreational areas,
parks, ...
- Visibility, compatibility with landscape (skyline, ...) (NAB 12-07)
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Regional conference at work

Discussions
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Interaction also at the national level: TIME RIDEY
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Swiss programme: Stepwise approach to site selection

= Demonstration of disposal feasibility (L/ILW: 1988, SF/HLW: 2006)

= Site selection ('Sectoral Plan')
- Stage 1: selection of geological siting regions

- Stage 2: selection of sites for surface facility within siting regions,
narrowing down of geological siting regions to at least 2 for each
repository type (provisional safety analyses & safety-based comparison)

- Stage 3: selection of a site for each repository type & preparation of
general licence application

General licence

Construction licence

Operation licence

Licence for closure
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Stage 2: narrowing down of geological siting regions

= Formal assessment of relevance of uncertainties for narrowing down
number of siting regions (are available data in siting regions sufficient?)

Focussed collection of additional data
= Safety-based comparison (clear disadvantages?) of siting regions underway
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Swiss programme: Stepwise approach to site selection

= Demonstration of disposal feasibility (L/ILW: 1988, SF/HLW: 2006)

= Site selection ('Sectoral Plan')
- Stage 1: selection of geological siting regions

- Stage 2: selection of sites for surface facility within siting regions,
narrowing down of geological siting regions to at least 2 for each
repository type (provisional safety analyses & safety-based comparison)

‘ Stage 3: selection of a site for each repository type & preparation of
general licence application

General licence

Construction licence

Operation licence

Licence for closure
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Some personal observations (the story is not yet finished ...)

= Success requires ...
- technically & scientifically sound projects (with well chosen sites)
- adequate acceptance by (local) society
- support by politics (the need for disposal & to make a step forward now)

= This is can be achieved in a stepwise process ...

- ... with clearly defined criteria to develop & refine the project proposals in
a transparent manner (based on the principle 'first priority to safety’)

- ... with clearly defined rules in decision-making (roles & responsibilities of
the different stakeholders, ensuring strong involvement of society)

- ... with decisions taken at the highest level (Federal Council) based on ...
a thorough technical review by a competent regulator (& other technical groups)
a broad consultation involving all stakeholders
= This should allow (local) society to become an informed partner ...
- ... by getting the necessary information in an understandable format
- ... by developing an understanding of 'why here and not there'

- ... and through involvement in developing (parts) of project (transition from
'siting’ to 'hosting’)
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The societal process ...

. Is often like a meandering river: not always the direct path, it may
take more time
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The societal process ...

. Is often like a meandering river: not always the direct path, it may
take more time

... but as long as it stays within certain bounds (the basic rules are
observed), this is acceptable
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Success factors (but: the story is not yet finished ...)

National commitment to progress with disposal of radioactive waste

Clarity in stepwise process (defined before start of site selection)

phases & milestones with adequate objectives (stepwise refinement of
options and narrowing down of options)

suitable criteria to develop & independently evaluate the options

roles & responsibilities to reach sustainable decisions at the highest level
(taking the views of the different stakeholder into account)

Correct & professional behaviour of all stakeholders ensured through
a capable & strong process owner (government agency)

Projects of high technical quality, considering the needs (= benefits)

of local society (developed by competent implementer & reviewed by credible
and independent regulator)

Information & communication understandable for the respective
stakeholders to become familiar with the issues

28

Zu/041113 Eurosafe Zuidema 041113 n a g ra
@



Summary and conclusions

In Switzerland a suitable framework is available for implementation
of disposal facilities (law, sectoral plan, other documents)

Stage 1 of sectoral plan (geological siting regions for HLW- & L/ILW-
repository identified; participation defined) successfully completed

Stage 2 of sectoral plan underway; participatory process to identify
sites for surface facilities requires hard work by all stakeholders
Involved, but seems to be successful (not yet finalised everywhere)

Narrowing down of number of geological siting regions underway,
based on safety-oriented comparison of different regions

Key factors

Clearly defined stepwise process & criteria defined before start of site
selection

All stakeholders prepared to engage and work together (and to accept
basic rules defined beforehand)

Importance of strong process owner to keep project on track
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thank you
for your attention

nagra,



