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FROM STST CLIMATE TO R&D INSURANCE

Interoperable EU-framework to harmonize
the assessment of climate-driven changes
in nuclear waste disposal site performance

StSt CLIMATE identified gaps R&D INSURANCE objectives
Conversion of climate EU-wide collaboration across
information into climate zones
parameters and process
quantification l

Harmonize available
approaches

!

Quantify climate-driven
impacts on relevant processes

Extreme and cascading effects

Non-uniform approaches
in scenario development J,

Enable consistent, improved
(site) performance assessment " X 2
-
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STRATEGIC RESEARCH AGENDA THEMES AND TOPICS

Improve treatment of climate
change,
Geoscience Climate change land use and parameter
derivation
in biosphere models

Develop state-of-the-art
Detailed site characterisation methods
and site confirmation for managing uncertainties
in site characteristics

Refine methods for
Safety Case Treatment of uncertainty sensitivity and uncertainty
analyses

Siting and licensing
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Work package organisation

19

partners
including 1 affiliated partner

TASK 1

WP management

Leader

sclkcen

SCK CEN
Posiva

(Posiva)

Logos: EURAD-2 participants

2.3 M€ 216.5 PM

budget person-months

= 6 FTE for 3 years

WORK PACKAGE LEADER

° POS“’G I
ASNR 555
| [—— pryestiomei

SCK CEN (Posiva, ASNR)
TASK 2 TASK 3 TASK 4
Knowledge Climate scenarios, Timing, rate and
management states and magnitude of
parameters harmonized
climate-dependent
processes
Leader Leader Leader
Eﬁ!mx - tGI.Ietoklioll'?Ii.!usrll(E skus ‘ ASNR e,
EIMV GTK ASNR
TNO 52"
(TNO)

TASK 5

Database, case
studies and
guidelines
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TASK 2: KNOWLEDGE MANAGEMENT

2.1 Knowledge capture

Integrate R&D findings
from this and other WPs

l

2.2 Training materials

Initial State of the Art Updated State of the Art

Address climate change and

Translate knowledge into Deliver one training extremes
practical training materials tailored to user needs in safety assessments and
cases

eu
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TASK 3: DERIVATION OF CLIMATE SCENARIOS, CLIMATE STATES AND CLIMATE
PARAMETERS

3.1 Harmonisation of climate scenario selection

Define common selection
criteria
Address uncertainty, extremes

Select consistent, traceable
scenarios

Review and compare
national and international

practices and cascades aligned with safety objectives
3.2 Climate parameters and climate states
Combine climate model Derive consistent parameters . . .
outputs and states Translqte cl;lmate |qf01;imat|on
datasets and paleoclimate across climate zones and Into harmonise
. safety-relevant inputs
analogues timeframes

eu
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TASK 4: HARMONIZED CLIMATE-DEPENDENT PROCESSES: TIMING, RATES AND
MAGNITUDE

 Subtask 4.1: Erosion of and infiltration through multi-layer covers and other engineered
components of (near-)surface disposal systems under climate change

Screen existing model outputs,
experimental and field data,
and geomorphological
analogues

Statistical modelling of Simulate infiltration rates Harmonize simulation outputs
intensity, duration through multi-layer covers . with screened evidence
and frequency of droughts and

intense rainfall

Simulate erosion rates across
climates,
soil textures, vegetation and
slopes
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TASK 4: HARMONIZED CLIMATE-DEPENDENT PROCESSES: TIMING, RATES AND
MAGNITUDE

« Subtask 4.2: Timing, rate and magnitude of landscape erosion and stability of overburdens
for shallow and deep geological repositories

~ Glacial erosion
Tunnel valleys, glacial basins
. ; !
Screen e)(|:tr|.:|g°muoec'|3els, natural E— and deformation
gues, across geological settings
geomorphological archives and
field data —
Marine and estuarine erosion - Harmonise erosion timing,
Existing data and natural rates and magnitude
analogues N to assess overburden stability

Non-glacial erosion

Extremes, AMOC, permafrost
.. . recurrence
Additional fieldwork and persistent interglacial -
in two climate zones conditions e U

L
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TASK 4: HARMONIZED CLIMATE-DEPENDENT PROCESSES: TIMING, RATES AND
MAGNITUDE

» Subtask 4.3: Climate change impact on hydrogeological and hydrological processes

Assess permafrost and
Screen existing literature, ice-sheet hydrology and
model outputs and analogue hydrogeology
evidence
Synthesise climate change
—

Assess extended dry and/or .
impacts

ezl on hydrogeological and
periods and sea-level rise yarog g
hydrological processes

Calculate groundwater
recharge
for Mediterranean (Cs) and
temperate (Cf) climates
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TASK 5: REFERENCE DATABASE, SYNTHETIC CASE STUDIES AND GUIDELINES FOR
CLIMATE CHANGE IMPACT ASSESSMENT

™\ Surface disposal with
5.1 Reference database 5.2 Case-study synthesis : rr]ultl—laygr cover

Consolidate and maintain Guidelines for climate change Erosion and infiltration

Task 3 and Task 4 outputs impact assessment

/

Mediterranean near-surface /
shallow disposal
Erosion and hydrogeological
changes
under climate and sea-level
variations

Deep geological disposal
Warm/cold climates, sea-level
variations,
extended interglacials,
permafrost

and glacial erosion .

- J eu
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ROLE OF CIVIL SOCIETY

) Contribute to task and WP

Civil society engagement meetings and workshops
across all subtasks of Tasks 3, 4 —

and 5

Cross-task dialogue Y
between civil society experts,
task leaders and interested
partners —

Support transparency
and reflect on assumptions
and system complexity

Prepare one concrete case per
task
to discuss research insights
in ICS workshops

eur-c,2
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INTERACTION WITH OTHER WP'S

Date

4 )
KM
Support database SUDOKU
discoverability, Incorporate a longer-term
dissemination and long-term perspective
reuse
- J
N O
ECOFRAME GEOSCALE
Develop data governance, Explore shared use of
life-cycle management, harmonised
provenance, traceability and climate scenarios and
interoperability processes
AN
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OUTCOMES

Harmonised climate scenario Cross-climate-zone knowledge
selection transfer
and shared safety-case from advanced to early-stage
experience programmes
Improved understanding of Better-informed site screening,
climate-related selection,
process timing, rates and design optimisation and safety
magnitude assessment

g D
Consistent communication of

User-friendly safety guide and uncertainties

database .
g S : and future disposal-system
combined with civil society
performance
engagement

to build and maintain trust
g J e Ur " 2
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