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NATIONAL CONTEXT (1)

Population density Tectonic map

Tectonic
Map

» Densely populated, except geologically complex mountain regions
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NATIONAL CONTEXT (2)

Procedures and decisions at three levels: federal, cantonal
and local

Cantons and communities have a large degree of autonomy

» They can raise taxes and make their own decisions on
important matters such as education and health, but NOT on
radioactive waste disposal!

Extensive democratic rights (e.g. referendum)

Nagra-Switzerland
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ELECTRICITY PRODUCTION IN SWITZERLAND
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Ca. 60 % Hydropower Ca. 30% nuclear / in total 5 reactors, 1 in
dismantling

~84’000 m3 packed LLW and ILW and 9’300 m3
HLW, all in a Deep Geological Repository
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STREAMS OF RADIOACTIVE WASTE
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POLICY AND REGULATORY FRAMEWORK FOR
THE SITING PROCESS

Nagra-Switzerland



SITE SELECTION PROCESS - OPTIONS

Nomination Voluntary Approach

Implementor announces
criteria and call for
volunteers

One or more communities

Implementor investigates volunteer

and evaluates various
sites

Implementor investigates
and evaluates sites

7 Nagra-Switzerland

Swiss Stepwise Site *

Selection and Decision-
making Approach

Plan, criteria, roles,
responsibilities are defined and
agreed upon

Implementor proposes siting
regions

Authorities evaluate & approve

Implementor proposes (at least)
two sites

Authorities evaluate & approve

Implementor investigates and
evaluates sites

NWTRB, June 9, 2026



SECTORAL PLAN 'DEEP GEOLOGICAL REPOSITORIES’

2. April 2008

Eldgentazizches Departament fir
Umsit, Versshr, Ensrgle und Kommunisalon UVES.

Ewndscamt fr Ensrgis BFE
Apeiling Fecht und Sichemeit

Sachplan geologische Tiefenlager

Konzeptteil

Herlei o

Sachplan geologische Tiefenlager

054
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Standortevaluation

Site Selection
Process and responsibilities

Criteria (safety, environmental impact,
socio-economic issues)

g ibung und A 3
sicherheitstechnischen Kriterien for die

g der

Nagra-Switzerland

1.

Safety and
Engineering Feasibility
highest priority

Properties
of host

rock and
geologic
environment

2. Long-term
stability

4. Suitability for
construction

. Reliabiity of

geological
information
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MAIN ACTORS IN THE SITE SELECTION PROCESS

Actors in the Sectoral Plan process Roles and responsibilities clearly defined:
of the Federal Government

SFOE (Federal Office of Energy /
Government)

Defines rules

Decides (following open consultation)

Neighbouring

Cantons | Siting regions countries

& Organisations ¢ Public

Nagra SFOE ENSI
Nagra (implementor)
proposes

Parliament
Federal Council

ENSI (regulator)
evaluates

Swiss voters

) NWTRB, June 9, 2026
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Site selection: Safety criteria and stepwise
narrowing down approach

Nagra-Switzerland



SITE SELECTION: SAFETY CRITERIA

Criteria group Criteria
1. Properties of the host rock and the effective 1.1 Spatial extent
containment zone 1.2 Hydraulic barrier effect

1.3 Geochemical conditions
1.4 Release pathways

2. Long-term stability 2.1 Stability of the site and rock properties
2.2 Erosion
2.3 Repository-induced influences
2.4 Conflicts of use

3. Reliability of geological findings 3.1 Ease of characterisation of the rock
3.2 Explorability of spatial conditions
3.3 Predictability of long-term changes

4. Engineering suitability 4.1 Rock mechanical properties and conditions
4.2 Underground access and drainage

BFE 2008
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SITE SELECTION PROCESS OVERVIEW

— Repeated confirmation by the Federal Council

START OF THE SECTORAL PLAN RESULTS OF STAGE 1 RESULTS OF STAGE 2 NAGRA'S SITING PROPOSAL

hatfhausen Schaffhausan Schaffhausen
() -
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Nagra’s siting proposal 20 22 ;
Start of the Sectoral Plan : 2008 Federal Council decision on Stage 1 201 1 Federal Council decision on Stage 2 20 1 8 Submission of general licence applic ati-:uu%é 2024

* * * *
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PROCESS AND METHODOLOGIES APPLIED

Nagra-Switzerland



SITE SELECTION PROCESS FOR DEEP GEOLOGICAL REPOSITORY

Nagra-Switzerland ~ NWTRB, June 9, 2026



WHY NORTHERN SWITZERLAND: TECTONIC SITUATION

Low geological complexity

Faults

Vosges- and Black Forest Massif

Midland Molasse, Tertiary of the
Upper Rhine Valley und Po Basin

Subalpine Molasse
Tabular Jura

Folded Jura

Helvetic Sediment Cover

East-Alpine Sediment Cover

East-Alpine Crystalline Cover
South-Alpine, Crystalline

South-Alpine, Sediments

Tertiary Intrusiva [Bergell und Adamello)
Tertiary Volcanic Rocks (Hegau)
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1 Primarily Mesozoic marine sediments
| Palaeozoic continental sediments
[0 Crystalline basement

2|

4| 5|

—_1 Alpine nappes of the Helvetic Zone and the Penninicum

Cenozoic flysch
Cenozoic molasse
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WHY NORTHERN SWITZERLAND: HOST ROCK AT SUITABLE DEPTH




HOST ROCK = OPALINUS CLAY (OVER-CONSOLIDATED SHALE)

« Large thickness (>100m)
* Low variability

* High clay-mineral content

» Very low hydraulic conductivity
» Efficient self-sealing behaviour

» High sorption capacity

» Well-known diffusion properties

Nagra-Switzerland
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DEFINITION OF SITING REGIONS

Main aspects considered:
- Minimum depth (400m)
- Maximum depth (1°000m)

- Distribution of regional fault zones
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FIELD INVESTIGATIONS STAGE 3: EXTENSIVE DATA BASIS

Quaternary Seismic reflection Deep boreholes
investigations data

3D seismic surveys covering 230 km?

2D regional lines bridging the 3D

9 exploration boreholes (depth: ca. 1 km)

-II III .II. 1II ﬁ; II-\ L
= (7HIAW))
= D \ry
~
_k
Long-term monitoring Rock laboratories International

experience
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DEEP EXPLORATION BOREHOLES

—
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in total ca. 10°740m drilled

(of which ca. 1°040m in Opalinus Clay)
ca. 60% cored

ca. 4’600 drill core samples

ca. 65’000 m geophysical wireline

logging

94 hydraulic packer tests

(of which ca. 35 in Opalinus Clay)
No interruption due to COVID
No serious accidents




MAIN ARGUMENTS FOR SITE SELECITON

(1) QUALITY of the rock
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MAIN ARGUMENTS FOR SITE SELECITON
(2) STABILITY of the rock




MAIN ARGUMENTS FOR SITE SELECITON

(3) Flexibility to accomodate repository
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DIGITAL GLA: WORLDWIDE INTEREST

pagra, -

dRBG V1.1

# Home  Erlauterungen(de-en-fr)~

Argumente (de-en-fr) -

Der hochste Schutz von
Mensch und Umwelt bietet das
Standortgebiet Nordlich

Lagern.

mehr lesen...

Rahmenbewilligungsgesuche der Nagra

Nutzen Sie diese Webseite, um sich
einen fundierten Uberblick tiber die

Rahmenbewilligungsgesuche fir das

geologische Tiefenlager und die
Brennelementverpackungsanlage zu
verschaffen. Als Einstieg sind die

Erlauterungen und die Griinde fiir die

Langzeitsicherheit und Standortwahl

bereitgestellt.
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Erlauterungen: Einstieg in die

Nagra-Switzerland

Gesuche

Alle Unterlagen zum Gesuch
des Tiefenlagers

Suche...

Alle Unterlagen zum Gesuch

der Verpackungsanlage

www.drbg.ch

LAND

Switzerland

Germany

Japan

United States

United Kingdom

South Korea

France

@ -

EREIGNISANZA..

414
173
169

94

70
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http://www.drbg.ch/
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WHAT NEXT?
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OUTLOOK - SITE PROPOSAL IS THE BEGINNING...

Federal Council ' eeeeeeeeeeeeee

2008

2011 2018

SITE SELECTION PROCESS

26 Nagra-Switzerland

SUBMISSION OF
GENERAL
LICENCE

APPLICATIONS

GENERAL LICENCES GRANTED BY:
Federal Council - Parliament - People

Today

: Optional

2022 2024

2029 2030 2031

REVIEW OF GENERAL
LICENCE APPLICATIONS

—

TERRADURA project development

2034 2045 2050/2060

CONSTRUCTION AND OPERATION

NWTRB, June 9, 2026



OPPORTUNITIES OF TERRADURA PROJECT DEVELOPMENT

Provisional Design
as submitted (GLA)

27 Nagra-Switzerland

Concept variant of
repository design

NWTRB, June 9, 2026
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IN ADDITION
UPCOMING PREPARATORY WORK AT THE SELECTED SITE

« Shaft design and construction (c. 2034+)

» Shaft exploration boreholes (planning
and execution, 2028+)

« Establish on-site monitoring system
(baseline, construction activities, continues
and expands to site)

« Environmental impact assessment

« Data acquisition for update/confirmation
reference models and safety case

28 Nagra-Switzerland NWTRB, June 9, 2026



WHAT PATHED THE WAY AND
A FEW TAKEAWAY POINTS

Nagra-Switzerland



AGREED AND ACCEPTED PROCESS

i nossenschaft Hauptabteilung fiir die Sicherheit der Kernanlagen HSK

Division principale de la sécurité des installations nudéaires DSN
Divisione principale della sicurezza degli impianti nucleari DSN
Swiss Federal Nudear Safety Inspectorate HSK

Sectoral Plan
Deep Geological Repositories (2008)
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Sachplan geologische Tiefenlager

Herleitung, Beschreibung und Anwendung der
sicherheitstechnischen Kriterien fiir die
Standortevaluation
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Clearly defined roles and responsibilities

Safety criteria-driven, high-quality data
approach

Effective stakeholder engagement (e.g. incl.
Regional Conferences)

» Trust in the process and its participants

NWTRB, June 9, 2026
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© ENSI @ SFOE ' nagra, © Zurich

Swiss Federal Nuclear Safety Inspectorate ENSI Swiss Federal Office of Energy SFOE National Cooperative for the Disposal of Canton (State) of Zurich
Radioactive Waste - Nagra

”ALL* THERE, IN DIFFERENT ROLES, BUT TOGETHER AS A TEAM!




SITE INVESTIGATIONS AS A TRUST BUILDING PROCESS

» Inform partners and stakeholders about your
plans with adequated time to think and react

« Talk to the people in person!

32 Nagra-Switzerland NWTRB, June 9, 2026



SITE INVESTIGATIONS AS A TRUST BUILDING PROCESS

x v \ ‘l

QIR TN,
e

di
) %%%ﬁi&w%; )

5% %&z&;\

AFin RN

SAANNE R T e

REANRN e & g e p
R TR

G
‘&!‘%u*

Nagra-Switzerland

Number of surveys 3
Informed landowners 3999
Vibro-/Shotpoints 34031 / 6208

Permits 97 - 99 %
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KEEP LISTENING AND ACT

34

Solve any issues as quick as possible.
= Noise. Traffic. Anything.

Provide a variety of formats for information,
consultation and complaint.

Nagra-Switzerland
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SHARING IS CARING

Discuss your Data and arguments

Continuously with
* Regulator
« Stakeholder’s experts

* Local public

Allow people to digest and react to the data.

Avoid surprises.

35 Nagra-Switzerland NWTRB, June 9, 2026



LESSONS LEARNED: PLANNING OF EXPLORATION CAMPAIGN

« Ensure flexibility for implementation (number of drilling locations, drilling sequence, work
programs)

« Know your aims and focus the data aquisition accordingly

« Plan drilling activities, based on agreed priorities among teams (e.g. geology, safety) and
feasibility (from deep drilling project team)

« Multi-purpose boreholes can be tricky to handle, but the results are easier to integrate
« Use/create opportunities for training (e.g. in underground rock labs, pilot boreholes)

» Define workflows and measurement protocols early and make sure they are supported by
the regulator and their experts (e.g. conditioning of samples, protocols for lab
measurements).

« Make sure terminologies are clear and applied consistently

36 Nagra-Switzerland NWTRB, June 9, 2026



DEEP DRILLING CAMPAIGN: KEY DATASETS

«Felsenkalke»
+«Massenkalk»

Schwarzbach Fm.

Villigen Fm.

Wildegg Fm.

Wutach Fmn «Herrenwis
' Uni

«Murch.-
Ool. Fm.»

Opalinus Clay

Staffelegg Fm.
Klettgau Fm.

Bankerjoch Fm.

Schinznach Fm.

o

HYDRAULIC
PACKER
TESTS

5| DIFFUSION

PARAMETERS 2

PORE-
WATER
CHEMISTRY

>

* IMINERALOGY »°

27

29

53

27
16

233

84
60

53

32

Focus/priority:

Parameters with relevance for

) radionuclide transport

5 - Focus on Opalinus Clay, low-permeability
confining units rocks and confining

“ aquifers

» Robust data basis for site comparison and
demonstration of safety

E Limestone

E Limestone (argill.]

E Dolostone

Calc. marl (silty) Silty claystone [calc.)

@ Biohermal limestone Silty marl

37

Dol. marl [silty) Fine sandstone [calc.)
Argill. marl

Anhydrite (argill.)

Nagra-Switzerland

N, = Total Number
of Measurements

Data Availability

Before TBO Campaign
After TBO Campaign

NWTRB, June 9, 2026



GEOMETRIES AND PROPERTIES KNOWN - DOSE CALCULATIONS
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DEEP DRILLING CAMPAIGN: VISUALISATION OF KEY RESULTS

Depositional Clay Structure Hydraulic Natural Tracer
_____ BEN Environment  Content Frequency Conductivity Profile
S
T 1 —
1 - Malm
S . <_Aquifer
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=y e =
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T 1 °
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F--—1 A + Opalinus
— o — | Clay
o £ ¥
— £i
c l 1 { o't X Keuper
A — A e Aquifer
o A—A—NT] o ¥
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— e * i —
77 ( Muschelkalk
T—. ' '.I ‘ I Aquifer
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terr.| marine wt.-% P32 (m2/m3) log K [-) 8D (%ol
(1) Fluvial, lacustrine, sabkha to shall. lagoon Boreholes
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(4) Shallow and mid epicontinental BEN
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Data-based delimitation
and characterisation:

» Host rock

» Low-permeability
confining units

» Confining aquifers

NWTRB, June 9, 2026



DEEP DRILLING CAMPAIGN: VISUALISATION OF KEY RESULTS
NORDLICH LAGERN - ZURICH NORDOST
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DEEP DRILLING CAMPAIGN: VISUALISATION OF KEY RESULTS

o
4

10°°7 A Packertest intervals with
small-scale fault zone
10 Aquifers

Upper confining units
«Herrenwis Unit»

Hydraulic conductivity (m/s]

) 20 40 60 Opalinus Clay
Average clay mineral content in test intervals [wt.-%] Lower confining units
low clay mineral content high

Clay mineral content determines key processes:
» hydraulic conductivity
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® N — “!—'I_
THE ROLE OF GENERIC UNDERGROUND ROCK LABS e b | 1 B EOS +

Grimsel Test Site (GTS), crystalline rock, since 1984
Mont Terri (MT), Opalinus Clay, since 1996

Extremely valuable for:

» Develop & Test workflows

» Support argumentation for safety case
» Test & demonstrate technologies

» Build up international networks

» Communicate with stakeholders

Rock Laboratory Mont Terri

Nagra-Switzerland

PROPOSED SITE IN LICENSE APPLICATION

Germany‘

Mont Terri Laboratory

Austria

France 1 SWITZERLAND

Lucemne m_¢
‘—® Berne y <

Grimsel Test Site .@

Geneva
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LOOK AHEAD: MID-TERM PLANNING

STAGED APPROACH -> WHAT DO WE NEED TO KNOWN WHEN AND AT
WHICH LEVEL OF DETAIL?

Mid-term planning Roadmaps RD&D plan

2032 w1 2037 T

2025 ‘TV 00 | = | 2060
2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 L : :
Site Selection/General Licence Constructian and Operation of
SGT KEG/KEV nagra 2
z - - T
Securing of sites Political legitimisation S— : " |
SUBMISSION OF COMPLETION OF ENS| EXPERT * * . Milestanes 1
GEN. LICENCE APPL. ENSI REVIEW OPINION ; i
Expert bodies * CDFUE;EJéILPARLI.AMENT \ISIJ\.1{|E5R‘55 [ : : o et TECHNICAL
STATEMENTS ww |l Tty o Carment ] Concrate recines J
Regions and siting cantans Container } | l R E PO RT 26 02
Sectoral Plan bodies m I Serial produ P - -
——1——— riority plan
EVALUATION T | o a
Public display period R |
. 5 [ Canister options investigation and valuation
Preparation of general ;Cnmmuni:ative support wilh;Suppurt of authorities during & after application process g HLW Canister — nagra.
icence apllications ithe goal of , successfully ! |5 —
icompleting Stage 3 of S6T" {Communicative work in prep. for naticnal referendum 5 %
H E =2
z D ber 2026
Project development i SUBMISSION OF CONSTRUCTION E ‘ e SO e A et l Beemel INTERNER BERICHT
| LICENCE APPLICATION [ Development of L/ILW backIl material NIB 26-xyz
Buffer & o
Backfills ‘ RO&D Priority Plan
[ ‘ Devalop mant of AL Tl ;[(;;:S;(‘\;‘?A(wmes for
H I
‘ Dowelopment of s#e-speciic ropozhary sealing 1
cancest
Seals I Tyt
Optimisation e Januar 2026
0. Leupin & N. Diomidis

Nagra | National Cooperative for the
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SUMMARY: WHAT WORKED IN SWITZERLAND (SO FAR)

« Science based approach

« Staged data collection, confirmation and
legitimation of decisions

 Team Switzerland drives the siting process
(Partners in defined roles)

* Flexibility in location and implementation is key
(Plan B and C and D)

« Listen. And do as you say.

« Discuss your data to prepare for site
announcement. —

Result: no more delays since 2016.

44 Nagra-Switzerland NWTRB, June 9, 2026



SUMMARY: LOOKING AHEAD - PROJECT TERRADURA | = '

As site selection process completed successfully:

« Nagra is adapting to the new phases ahead - project development
to the selected site (incl. preparation of Construction License)

« Multi-objective Optimisation is key for deep geological disposal —
higher or similar level of safety!

« International exchange and collaboration was, is, will be of great
value to Nagra

 URLSs as platforms for international exchange and collaboration
were, are and will be an integral part of our program

45 Nagra-Switzerland NWTRB, June 9, 2026
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