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Confidence in the Safety Case

Safety case as tool for synthesizing understanding and exploring significance of
uncertainties

2 Building trust through transparency and engagement
3 Learning through international collaboration: NEA IGSC and FSC
4 Practical experience — personal reflections

5  Whythe NGN is so important!
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Whose confidence?

Implementor Regulator Stakeholders

. ¢ What are their concerns?
* Technical robustness

. * Howen with th
! Safetypase author * Clarity and traceability of owe gageq‘ ©
2. Technical peers safety case, is it

- safety arguments .
3. Programme decision- . accessible?
» Satisfying regulatory

makers . * How will they trust the
requirements
safety case?
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Implementor: a tool for building
understanding

Synthesising knowledge, exploring uncertainties, identifying design requirements
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Multi-factor Safety Case

Multi-barrier ‘
1
1
. 1
Safety functions | Safety arguments
1
1
Wasteform: stabilises, Waste package: X Research Insight
limits release rate containment | understanding understanding
|
1
Buffer/Backfill: protects Geological barrier: ! Natural analogue Total system
container, limits release isolates & contains 1 studies modelling
1
1
. 3 1
Intrinsic safety ! Safety assurance

\

/

Safety Case
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Confidence in face of future uncertainties

e Broadbrush base scenario - expected
evolution

e Variant scenarios — unlikely (may be
assigned a probability weighting) but still
credible

e What if? scenarios — hypothetical, testing
robustness (e.g. to total barrier failure)

e Not attempting to predict the future!

e Needto design a facility with confidence
that all credible futures are safe
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Five strategies for managing uncertainty

o

Demonstrate the uncertainty doesn’t matter, is insignificant compared to other

features, events or processes ?
o

2 Bound the uncertainty and demonstrate bounding value is acceptable

Recognise that for certain catastrophic events (e.g. direct meteor strike), impact
on the disposal facility would be outweighed by other concerns

4 Quantify the uncertainty and address in the safety case

Adopt an agreed approach for unquantifiable uncertainties, e.g. IAEA BIOMASS
approach for future human behaviours
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Iterative development builds confidence

Site
Characterisation

The Safety

Research
Research
requirements

DGR Design
assessments

Design
requirements
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Regulator: a tool for licensing

Scrutinising safety arguments, examining robustness, authoritative confidence
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Regulatory input to confidence

CLAIM 1: Title

Introduction Q

Figure 1: CAE Extract

Independent regulatory scrutiny builds confidence L, {

Define what is meant by ‘safety’ Basis and interpretation @

Examining approach to safety

. . . Argumente
e Appropriate treatment of uncertainties
e  (Clarity of safety arguments Summary of subclaims and evidence @
Technical peer review evidence
claim —> argument :
evidence o

claim —> argument

claim —> argument —> evidence

claim
summary

sheet .
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Stakeholders: a tool for engaging and
building trust

What will this mean for my community? Can | have confidence in the proposed facility?
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What does confidence mean to stakeholders?

Truth

What does this mean for my community?

Basis for decisions (the safety case) should be accessible
to all stakeholders to enable them to participate in the
decision-making process

Some suggestions for effective communication:

Begin by explaining national regulatory framework for
ensuring safety (including defence-in-depth) - build
confidence in regulatory process and regulator
competence

Tailor presentation to engage audience

Understand stakeholder emotions behind issues
(e.g. different perceptions of risk)

Be honest about inherent uncertainties, neither
minimise nor exaggerate

Engage stakeholders in dialogue, communication is
two-way

Building trust is the prerequisite for effective engagement

Is this true?

Competence
5
Integrity

=
=

Trust

Legitimacy Authenticity
Is this right & fair? Are you honest?
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Learning through international
collaboration

NEA IGSC and Forum on Stakeholder Confidence (FSC) - bringing together technical and social

sciences
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Learning from Switzerland, 2016

i “Nothing can happen W|thOUt Safety” Seplember T-9, 2018 Deme, Switzedand

e Need confidence in the process of
delivering safety “ Gaps - Developing Sustainable
Intergenerational Decision-making in Radioactive

e Confidence in professional integrity & Waste Management”, Bern, Sept 2016

competence (implementors &

regulators) \
e Safety case (in widest sense) — vital tool “| don’t want the disposal
integrating across all aspects (operations facility near my home, but if

e lterative safety case development then | would a‘?cept that fo.r
my country.” Swiss community

essential for building & communicating
understanding stakeholder /

* Using safety case to engage & build trust .
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IGSC and FSC collaborations

CONFIDENCE THE SAFETY CASE

i" ) NEA FORUM ON INTEGRATION
. STAKEHOLDER GROUP FOR

Managing uncertainty in siting and
e Understand different perspectives on safety implementation - Creating a dialogue
and risk between science and society

Second Joint p, 9 October 2019

e |Improve safety case communication 10 2017, the Farim om Stskinbdr Contdancs (FSC) smd the etngeation Grea for th Sadety
Case (IGSC) held a Joint Workshop on Safety Case Communication. The Working Group on Public
C tion (WGPC) also The served as a platform to identify specific
topics and working ap| hes for future between the working groups. One of the

* Facilitate engagement with the safety case K 5 S o, Ll i Pt W i O

with members from the IGSC and FSC bureaux was responsible for the organisation of the joint
workshop. This flyer complles the results and general findings of the workshop.

o Build trust

Objectives

Three Joint IGSC/FSC workshops: | S e e ety
* 1GSC: To better how are « Long :u«:x.ns.;«gugmcy (NEA) status

perceived by different stakeholders and what role
report (e.g. "Communication of uncertainties during
SHaY pivyin Hstmin, pir delpatac govmsace nd siting and implementation ~ ideas to imprave the

1. Sept2017 -identified value and goals for S e b L

* For both: To develop joint views on ways towards
nd

IGSC/FSC collaboration R e

2. 0Oct 2019 - Safety case communication T T

After an Introduction by the chalrs of the IGSC and Atotal of 79 participants from the IGSC, the FSC and the
FSC, presentations ware given by David Brazier, WGSC from 18 countries, including 14 representatives
Anne Eckhardt and Behnam Taebl. Three rounds of from 3 (NEA,

discussion with the World Café-method followed. The for Economic Co-aperation and Development [OECD],

3. May 2022 - Buildin g Confidence in the face of ikl AN e Rl e

Behnam Taebi (Belgium).

uncertainty (with national stakeholders) —

(@Ez)

Lucy Bailey
Consulting Ltd



May 2022 Joint IGSC and FSC stakeholder workshop

What are your concerns? Demonstrations of

. safety over a
2
What do yog r?ot believe: : e EEE
What characteristics or behaviour difficult to grasp

do you not find trustworthy?

An arrogant expert that has
complete confidence that they

have the solution is not
trustworthy

Itis impossible to fully
represent the real world
in a mathematical model

The project will
cost more and
take longer than
we expect
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Workshop (cont)

Which type of uncertainty is
perceived as most critical in

Validity of models the safety case?

& data

...but what we need
is trust, aligned
values and control

Timing of glacial
events

Not taking full
advantage of new
technology
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Workshop (cont)

Improved scientific
understandingin the
community will
create trust

Yes! The public have expertise & can
build competence. Diversity across
public brings creative insights &
learning from other areas.

Yes! A desire to understand the
science behind the safety case can

lead them to pose critical questions Does the safety case offer the possibility for the
that inspire further work. . .- .
population of a siting region affected by a (future)
geological repository to participate as well?

No! The safety case is an expert
e e Can participation inspire the required scientific

public can understand scientific . .
complexity is limited. research? If yes, how could this be realized?
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Key messages from IGSC-FSC collaboration

Understanding Valuing Diversity Building Trust

« Recognise different levels ’ sDtI;/IZShgdogrzxcl:oaerr\tlSri\?izreoss * Trust in‘ expertise of those
of understanding & areas o provi assessing safety
e creat!ve insights, bringing * Trustin integrity of experts

. Empathise with each learning from other areas & organisations
Sl GOl EETE » Strengthens safety case « Trustin regulatory process

Empowering community stakeholders through early dialogue and
developing the safety case in a way that reflects their needs & expectations
increases both the robustness of the safety case and confidence in the .
safety case
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Using the safety case in communications

Personalreflections from experience — the good and the not so good!
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1996 UK Nirex RCF Inquiry - learning the hard way!

e Friends of the Earth ‘Trojan Horse’
publicity stunt

e  “Uncertainty” in Nirex evidence
e  Adversarial

e Role of safety assessment ‘what if?’
modelling

e  Subsequently, learning shared via IAEA
“Going Underground” project
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EC PAMINA Project (2006-2009)

Comprehensive Review of Methodologies and
Experiences

Performance Assessment Methodology

in Application l l
Treatment of uncertainty important Treatment of Methodological
component Uncertainty Advances
Linked assessment methodologies I I

with engagement and communication Relevance of Sophisticated
Workshop with ‘antagonistic’ Approaches in Practical Cases
stakeholders I

Training, Knowledge Management &
Dissemination of Knowledge
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EC PAMINA NGO Workshop Outputs (1)

e (Gave standard safety case presentation
...... and scissors!

e Participants produced posters of what was
meaningful to them
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EC PAMINA NGO Workshop Outputs (2)

e Didn’tlike graphs...
e ...orpiecharts

e Interested in natural analogues (with
unbiased explanations)

e  Mostly interested in framing
questions, why? how?

@z

Lucy Bailey
Consulting Ltd



Low-heat generating, L/ILW  High-heat generating, HLW/SF

UK DSSC 2010 Overview

Chemical -~ G_aoluqical Ganlpgical
conditioning containment isolation containment
Re po rt Higher Bentonite clay
strength
rock
Focus on safety narrative (granite)

Cement-based
backfill material

Conceptillustrations (6 illustrative
concept designs for 3 environment types)

Geological
containment

B corieront
Natural analogue illustrations Lower Shotcrete
strength
NO graphs in Overview sedimentary Geclogica
rock (clay) S
clay

ILW  Concrete
container  floor

Cement-based
backfill material

Many sections framed as questions:

Steel
container

B . . .
What is radioactivity? Geological
fei et o containment

conditioning containment

Sacks of magnesium
oxide (MgO)

- What are the wastes?

Evaporites

- How much waste is there? (salt)
Salt host

Geological rock

isolation

Crushed
salt

- Where are the wastes?

Steel
container

- What is being done with the wastes?

Vitrified HLW or
spent nuclear fuel




Final reflections

Confidence built through clear technical understanding and
management of uncertainties — focus on all audiences

Safety case authors need to engage authentically and clearly to

build trust
: Diversity of input, different experts working together, always
open to learning, strengthens safety case robustness
A Learn from the past, look to the future (but don’t try to
predict the future!), be open to possibilities
- Safety case is a journey, working across multiple generations —who A& =

are you guiding, to whom will you pass the baton?
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Thank You
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