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Record of the 8" NUMO Technical Advisory Committee (TAC) meeting
Tokyo, 12-15 September 2023

BACKGROUND

Since the 7™ meeting of TAC, NUMO has used the input provided by them to finalise the “pre-
siting, SDM-based” safety case (the NUMO Safety Case, noted as NUMO SC in the following).
This was after an international review by the NEA was completed, the review report was
published in January 2023, and online technical briefing was held in June of the same year.
In parallel, NUMO has now been conducting a literature survey (noted as LS in the following)
in two towns and villages in Hokkaido. The objectives of this meeting are the following:

1. Discussion of current status of the LSs for Suttu town and Kamoenai village

2. Discussion of a general concept of Preliminary Investigations (PI) and the strategy of

safety case development
3. Discussion of the strategy of safety communication

The list of participants of the meeting is given in Appendix 1 (TAC members), while the
programme of the meeting is included as Appendix 2.

This record provides brief documentation of discussions at the meeting, following the “Chatham
House Rule” of not attributing comments to specific participants.
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DAY 1: TUESDAY 12 SEPTEMBER

Block 2 — Results of the Literature Surveys for two municipalities
2.1 Current status of the siting process in Japan (Tetsuo Fujiyama)

In this session, NUMO shared the key input and overview of the siting process in Japan. Main
comments from TAC on this presentation are listed below:

TAC congratulates NUMO for making steady progress towards completing the LS work
and for the progress being made in the site selection process. It can be noted that the
delays experienced in finalising the associated documentation is consistent with
international experience.
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2.2 Concept of evaluation at the literature survey phase (through the national council)
(Hideaki Hyodo)

In this session, NUMO explained the proposed evaluation approach at the literature review
stage, which is being discussed at the national council. Main comments from TAC on this
presentation are listed below:

TAC noted that the process for assessing the LS results was very well structured and the
aim to ensure transparency was good

The challenge was clearly to reformulate vague legal requirements in terms of a clear
assessment approach - some components of which need to be clearly explained to key
stakeholders (especially use of information from intermediate disposal)

It is sensible to clarify specific terms like “in the future”, but consensus is required when a
cut-off time like 100ky is decided. Note also potential inconsistency with PA calculations to
10Ma, which needs to carefully explained

Favourable conditions in terms of chemistry are related to past very conservative
assessments and hence should be treated with care

Natural resource definition may need to be expanded to include new uses - e.g. use of
formations to store gas (maybe check comparison with METI maps of potential storage
locations) and alkaline volcanics as sources of REE
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2.3 Current status of LS for Suttu town and Kamoenai village (Kenji Amano)

In this session, NUMO explained the status of the literature review in Suttsu Town and
Kamoenai Village in terms of the statutory requirements etc. Main comments from TAC on this
presentation are listed below.

TAC found the large amount of information presented and the way in which it was well
integrated

In terms of the faults, it might be useful to consider / discuss any influenced area around
them (even if this is not specifically required in the exclusion criteria)

»  Maybe consider also the particular caution needed when defining the end of a fault
The estimation of terrace ages should include a discussion of uncertainties, which can
impact the interpretation
High thermal gradients - may be a suggestion of possible volcanic influences.

In terms of communication, check arguments for credible construction & operation and also
on representativeness of the generic SC. This could also increase the importance of safety
measures during drilling - especially in light of the recent accident (steam blow-out) in
Hokkaido.

Maybe be worth to discuss how potential host rocks could be ranked in terms of
heterogeneity (especially hyaloclastite)
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2.4 Main considerations of LS for Suttu Town and Kamoenai Village (Tsunenori Ishimaru)

In this session, NUMO explained a summary study focusing on the main features to be
considered in case of next step based on the knowledge gained from the LS. Main comments
from TAC on this presentation are listed below.

Gains in knowledge of subsurface structure will be significance (seismic combined with
boreholes is particularly important).

It may be useful to consider other geophysical methods to identify magma chambers, dykes
etc. — especially subsea

Although high temperature limits on construction can be avoided if automated technology is
assumed, this cannot be assumed at present but may be worth explicitly noting.

For coring difficult rocks, a triple-barrel technique may help.
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2.5 Possible future LS volunteers and impact of these on the overall programme
(Hiroyuki Umeki)

In this session, the possibility of an increase in LS based on government policy and the impact of
this on NUMO's implementation plan was discussed.

An active role of Government is very important for obtaining more sites. Maybe more on

leadership by utilities or focus by Government in solicitation process should be pushed.

» For the utilities, there could be benefits in coupling site solicitation to
decommissioning of NPPs

» The advantage of having more sites for LS gives more chance that the DI phase 2
work would be done in a location well suited for implementation

NUMO could consider open discussions of the long-term nuclear programme and what

that means in terms of continuing the call for volunteers. Although this is beyond the

current mandate, it would be valuable if this could be included in the future.

Organisational changes may be needed to allow for many LS projects to be carried out in

parallel, which could become critical if more than about 2-3 further sites come forward.
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DAY 2: WEDNESDAY 13 SEPTEMBER

Block 3 — Concept of Preliminary Investigation

In this block, NUMO introduced the general concept of the Preliminary Investigation and the
strategy of safety case development. Main comments from TAC on this presentation are listed
below.

The terminology “Detailed Investigation” and difference between PI and DI should be
clarified - maybe mainly for external communication. Also flow chart of siting stages
should be tidied up to highlight key decision points / milestones.

Critical to ensure enough flexibility of funding so that this does not block progress.

The confirmation of no risk of geological perturbations only in PI is unreasonable and
needs to be included in DI plan, even if not specified in Act.

Maybe build the work flow to incorporate the SDMs of NUMO SC as a basis on which
to build a modification using the LS data (applies also to design and safety assessment).
Because of site complexity, the SDM model may need to greatly change with time,
which can be very difficult to communicate, so bear in mind / prepare for this.

The design strategy maybe needs to emphasise that flexibility to change options is
retained (and can respond to both technical and socio-political factors).

The goals of the SC should not be ambitious but focus on safety arguments with caveats
that are linked to DI plans.

Focus on producing many “reports” results in difficult quality and knowledge
management: consider moving into an integrated web-based system as expected with
the DX concept.
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Block 4 — Knowledge Management roadmap

4.1 Outline of Knowledge Management roadmap (Takeshi Ebashi)

NUMO explained the approach to organize the knowledge to be developed in the future in a
hierarchical manner from the perspective of decision-making, deliverables, and RD&D. Main
comments from TAC on this presentation are listed below:

The approach is good, although it is acknowledged to be tricky to do.

Remember need to balance fundamental science in additions to applied work (also
important to build HR)

There could be more emphasis on collaboration with partner organisations, as many of
the identified issues are of general interest

Consideration of design variants could be wider in terms of taking advantage of
developing technology

There is a need to fully justify all decisions and preserve the basis of the arguments
involved

Key issue is identifying the date of decision points: started by NUMO but complicated
by political constraints

Building trust: maybe helped by building a “community” that shares knowledge and
experience and develops common views. Maybe worth considering as a topic a future
TAC.
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4.2 Discussion: comments for NUMO (All)
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Internal communication easier with a smaller organisation; important to consider if you

be able to maintain this as the organisation expands

Transition from science-based to implementation bases and coupled move from bottom-

up to top-down: this is required but seen to be very demanding, needing good leadership
» Maybe helped by clear delegation of accountability for specific deliverables.
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DAY 3: THURSDAY 14 SEPTEMBER

Block 5 — Digital tools (DX)
5.1 NUMO concepts (Takafumi Hamamoto)

In this session, NUMO explained the tool for managing safety assessment information and the
efficiency of calculations using machine learning.

Avoid coding directly, take over existing tools that are good enough wherever possible.
The ideas for machine learning and a knowledge portal for safety assessment are
reasonable, but the identified need for information flow management for P1/ SDM
development seems more urgent (requires to be in place within a year or so) and this
needs to be seriously by NUMO

Focusing the knowledge portal using an ontology seems sensible but, ideally, this
should go beyond post-closure safety to include pre-closure and EI (maybe also
repository design...) in order to facilitate interaction between groups.

The calculation flow diagram is very good and encourages consistency of treatment.
Potentially there could be benefits to linking the calculation flow directly to
requirements / decisions, which may need to be checked / changed in the future (e.g.
changing from conservatism to realism). This reduces risks of errors

Ontology — check for completeness — essential to ensure key areas aren’t missed (start
from storyboard and then through ontology)

Knowledge layers: it was noted that there was no mention of uncertainty analysis / error
propagation, which must be always kept in mind

Machine learning: many simplifications in the model used for training (Partridge): even
if the Al is tested against other test cases model is not “validated” in a strict sense so use
the term “verification”.

Cluster analysis seems like effective pattern recognition, which Al is good at, but the
clusters themselves need careful analysis by humans

In other programmes there is still a separation of different sub-systems, so this seems
like an advance

Encouraging user involvement is a general challenge and has been approached in
different ways in other counties (either top-driven or based on bottom-up user input
Machine learning also of general interest and a possible collaboration topic
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5.3 Wrap-up on DX (Prof. Sasaki & 1. McKinley)

TAC agrees that this was a good topic on which to collect overviews of the partner
programmes

There are common aims and priorities, with the countries closer to implementation
being further ahead with implementation. Challenge for NUMO is to catch up as rapidly
as properly

International work can be of interest to young staff — maybe exchanges between
organisations could be beneficial. For this, maybe a digital focus would help motivation
General digital environment with single unique data environment should be a goal for
the near future, but a special focus on geosynthesis is sensible for NUMO
User-friendliness of systems is critical to motivating staff (and retaining them)
Documenting decisions is critical, even if known to be difficult & complex
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Block 6 — Safety communication

6.1 Introduction (Chiho Mori)

In this session, NUMO explained examples of NUMO's dialogue activities and problems when
explaining safety assessment results for TRU waste.

Good structure for communication and wide range of activities. Very consistent with
other programmes.

Maybe worth including something about natural background radiation?

Experience with communication should be directly reflected in SC documentation
(confusing presentation of very conservative data).

Experience better than telling or showing — bentonite experiment or visiting nuclear
facilities may have more impact
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6.2 Needs and challenges in Japan (Atsuya Kosaki)
In this session, NUMO clarified the gaps in understanding that often occur between experts in
different fields in safety communication and explained methods to resolve these gaps.
Problems with terminology are found in most national programmes, but geological
stability may be a particular challenge in Japan.
» Again here problem may be presentation of SA results — e.g. to 10My, despite
the fact that the conceptual model is applicable for times <1 My
The problems of communicating key concepts exists because you need to communicate
to a diverse range of audiences. There are tools that can be used to automatically
highlight sensitive terms.
» Additionally, a “Bottom-line up-front” approach may help
For major reports, production of a special non-technical report with input by
communication specialists (maybe with review by non-technical audiences) can be
useful
Also some additional issues are associated with translation into other languages.
NUMO communication should be coordinated with other groups with communication
activities — Governments, utilities. ..

11
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FZEICET ARBEIZIZEACOEO 0 7S5 ATRONAD., HARTITHE DOZE
PENRFICRRE L 72 D ATREME N B B
> ZZTHREIT. #EOFET L 100 HTERMOWIBICE A FRETH DT
B BT, LR R 1,000 HEZ HRICERL TV D AICH
%,
HEPAEEZ ABICRIENBAET ADIT. SFEIERRBE L DILEND
HI2DThbD, BUERHEEZ AEIICERAER R T D2 7-DIFEHTE Y —A 2 H
60
> XBIZ R TA Ty 7N T —FRNETONE LA
Uy,
FEALRLAR—=MIOWTIX, 23a=r—2a VOEMFOERZEY ANT-IEE
Wi 72— O LR — b (I Tl niEa oL v a—bate) 21ERT 5 &
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6.1 0 Discussion: comments for NUMO (All)
Special concern earthquakes (general public and, sometimes, regulators): can be
communicated using simulations, e.g. Nagra Time trip / JAEA Geofuture
Very close link of DX and communication of safety: can be a key role of digital twins
(maybe technical communicators in media are a target audience here as they may be
able to use such material)
Communication of impacts of perturbations caused by the repository is tricky, but is a
common public concern
It was noted that there was little communication of natural radiation environment or
natural existence of radwaste (Oklo) which was a past focus
Peer reviews by professional societies to provide technical support for SC and as a
conduit for communication to the regulator
Consider a move away from focus on post-closure safety to much more on operational
safety and environmental impact, which are seen to be concerns as work becomes site-
specific

6.10 &ZFim: NUMO (2452 b (28)

Brpl 7S FE CH LI HE (— hm& LA Lo TGS R) 1IconTiE, &~
Ralb—varaH L TUsEEE,  (fl : Nagra Time trip / JAEA ¥4 7 4 —F
¥ —)

DX EZettnala=r—r a0 TUXVY A N EBEREE LD
REMENHD (AT 47 THIRIZOW TR Z D AX 1T, 20X BRI 2HTE %

ATREVEDN D D),
o35 Z Ko THRAT LBEELOEL LA L2 DFEH LV, EROIEDR.LFET
b5,
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DAY 4: FRIDAY 15 SEPTEMBER

Block 7 TAC wrap up
7.1 TAC closed session (Lead Prof. Sasaki & lan McKinley (TAC member))

TAC key observations and other output from the closed session were summarised.
Comments and questions from NUMO mainly involved clarification. TAC is aware that
the Fukushima accident disrupted the NUMO programme but notes that this now seems
to be recovering inertia.

TITACZ B—RX Rt vi gy

TAC ZE DB DFFHITHE S ERFTR EZDMOFE RN E L HT-, NUMO 7 H D
REEMIZEICHHADOH R Z RO D LD TH - 72, TACIE, EEOFHKIZ XL Y NUMO ®
FEHEN PR SN0, BUEIIEEIED SN TNDHZ EEFHEL TV D,

Appendices
1. Participants List
2. Meeting Programme
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