BE £3 Mita NN Building, 1-23 Shiba 4-chome,
[ R i B e Minato-ku, Tokyo 108-0014, Japan
Nuclear Waste Management WWW.numo.or.jp

Organization of Japan

Record of the 9" NUMO Technical Advisory Committee (TAC)
meeting

Tokyo, 19-21 November 2024

BACKGROUND

Since the 8" meeting of TAC, NUMO has now been conducting a literature survey (noted as LS
in the following) in two volunteers, a town and a village, in Hokkaido. NUMO submitted a
"Draft LS Report" for the two municipalities to a Government Council of METI (hereinafter
“Council” in short) in February 2024, and then the Council concluded in August 2024 that,
although there were areas in need of improvement, the draft Reports were well organised. In
addition, a literature survey has been conducted in Genkai Town, Saga Prefecture since June
2024. The objectives of this meeting are the following:
1. Sharing output of the Literature Surveys for Suttu town and Kamoenai village with
TAC members;
2. Overview of recent international discussions and trends on siting criteria and screening
methods;
3. Discussion on knowledge expansion needed further to support SDM development
4. Discussion of site-specific approach and methodology for tailoring repository designs to
Japanese geological environments

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 19 NOVEMBER

Block 2 — Results of the Literature Surveys for two municipalities

2.1 Present Status of the LS (Yuto Takabayashi)

Main comments from TAC on this presentation are listed below:

The original plan for the LS was 2 years, however in reality it took approximately 4
years, including all reviews. This experience should be reflected in future planning
timelines.

Review of the results by the Council - it can be noted that, in other countries, this is
done by regulator. The interaction between NUMO and METI / NRA could be
reassessed to ensure that a “communication” needed for future licensing of repository
construction / operation be certainly fostered.

Fault exclusion - it would be useful to define the required respect distance. Note that
blocks of rock between faults may be particularly favourable for disposal area.

The geothermal exclusion criterion (100°C / km) seems to carefully be applied (much
smaller gradients utilised in other countries) although such gradients would probably
exclude construction.

(Post-Meeting Addition by NUMO) In the “Evaluation Guideline provided by
the Council for LS”, geothermal temperature is to be regarded from the viewpoints
of geothermal resources and the feasibility of construction and so on. From the
perspective of geothermal resources, the geothermal gradient well over 100 °C/km,
is applied as the criteria for avoidance. On the other hand, from the viewpoint of
the feasibility of construction, the information has been arranged with a reference
temperature of 45 °C, which would not necessitate substantial cooling
infrastructure. In the results of Suttu Town and Kamoenai Village, this condition
has been treated as notes after LS. Consequently, this approach is consistent with
the TAC comment indicating that “much smaller gradients utilised in other
countries.”

Separation of consideration of hydraulic gradient and conductivity can be misleading
The value of mineral resources is very dynamic (varying with both need and
technological development) and possibly also complex for new resources such as
geological hydrogen (or hydrogen / CO2 storage capability as a resource).

Capture of understanding integrated in a SDM: need to consider large uncertainties that
impact fundamental interpretation of siting repository.

How time gaps in initiation of LS may impact decisions to compare sites does not seem
to have been fully assessed, but this can be important (e.g. in UK).
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2.2 Output of LS for Suttu and Kamoenai (Takehiro Matsumoto)

Main comments from TAC on this presentation are listed below:

Very large report: maybe worth future consideration of modern “CoolReP” style web
communication platform which can integrate information in 3D / 4D visual materials
Making videos to capture key points, associated with communication of safety, could be
very useful for local communities
Suttu
No areas clearly excluded by any criterion, but maybe useful to assess known areas
of mineralisation shown on geological map (following from discussion of previous
presentation)

(Post-Meeting Addition by NUMO) The known mineralisation areas and others
are indicated in the "Explanatory Report on Mineral Resources and Geothermal
Resources" of the LS report.

Kamoenai

- It was noted that Mt Kumaoi would exclude entire site if actually Quaternary, so
seems the obvious focus for Preliminary Investigation (PI).
Max geothermal gradient (about 86°C /km) would exclude practical operation of a
DGR below 500m (so may be worth checking during PI)

(Post-Meeting Addition by NUMO) Regarding the temperature gradient, see
NUMO addition in Block 2.1. The geothermal temperature in Kamoenai has been



BE £3 Mita NN Building, 1-23 Shiba 4-chome,
E =/ B = Minato-ku, Tokyo 108-0014, Japan
Nuclear Waste Management WWW.Numo.or.jp
Organization of Japan

identified as matters to be specifically noted in PI from both viewpoints of the
confinement function and the feasibility of construction.

Genkai
It was noted that this area is coloured grey in the METI nationwide map, so NUMO
may carefully consider how they assess suitability of such a site, although this is
recognised to be sensitive.

(Post-Meeting Addition by NUMO) The METI nationwide map includes a note
stating that there are areas within the grey region where the presence of minerals has
not been confirmed. In making of the map, during the confirmation of the coalfields
where the coal reserves are indicated, the "Map of Coalfields and Carbonaceous
Regions of Kyushu" (Figure V-1) in Mineral Resources of Japan V-a: Coal
(compiled by the Geological Survey of Japan, 1960), was referenced. This map
shows that only a portion of the southern part of Genkai Town is considered a
coalfield area. Therefore, it can be said that areas where the presence of minerals has
not been confirmed could be identified in Genkai Town.
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Block 3 — Siting criteria and screening method for site selection
3.1 Concept of site evaluation based on legal requirements (Tetsuo Fujiyama)

Main comments from TAC on this presentation are listed below:

As the legal requirements are vague / qualitative (e.g., “the probability that these
adversely affect underground facilities is expected to be low”), clear guidance is
required on how their probabilities / significances are assessed. Moreover, when
evaluating such probabilities, relevant timescale needs to be considered. It is good that
NUMO acknowledges this, but it will be important to be commonly agreed by relevant
stakeholders.

Criteria of ground water flow relevant to RN retention: needs to be developed carefully
to ensure that they are applicable to all host rocks / geological settings and associated
repository concepts.

Regarding the requirement to avoid mineral resources, after obtaining some background
information on the types of geology, an argument should be made based on the
geological structure, asserting that a given type of rock is unlikely to have economic
mineral resources.
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3.2 Examples of siting criteria and screening methods overseas

International TAC members provided presentations on siting criteria and screening methods of
each programme. Input from TAC is included in the presentations, but associated discussions
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indicated that this needs to be taken over with care as no programme has the same boundary
conditions as Japan. Main comments from TAC on this presentation are listed below:

Something to learn from other programmes is also the timescales needed to allow siting
to be based on required understanding.

Regarding long-term post-closure safety, present focus is on evaluation of groundwater
migrations - but uplift/erosion may be more significant in Japan.

In terms of criteria, at an early stage identification of key issues is to be considered
rather than numerical values.
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3.3 Discussion on key points for development of siting criteria and screening method (All)

Based on the input from NUMO regarding Japan's legal requirements in Section 3.1 and the
discussions in Section 3.2, key points were discussed that would be useful for NUMO in
developing siting criteria and screening method. Main comments from TAC on this presentation
are listed below:

It is important to clarify siting criteria & processes, and during the site selection, it is
essential to provide information, demonstrating NUMO follows these criteria.
Clarification of timescales for the evaluation is also important.

More focus on siting factors rather than on specification of criteria. This needs to go
beyond safety (e.g. Environmental Impact) and involves both surface and underground
facilities (there are some guidance references from national / international experience).
It should be noted that site comparison is particularly time consuming.

Suitability in terms of radiological impacts is fundamental, but unlikely to distinguish
between sites with a conservative evaluation (unless exclusion factors rule them out).
Site assessment needs to be coupled to evolving designs and associated safety
assessment.

Economics not considered explicitly as a siting factor, but this can be an important
factor to support decisions (even if this is sensitive, maybe capture in factor that scales
with costs - e.g. tunnel excavation volume may relate to both cost and environmental
impact).
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DAY 2: WEDNESDAY 20 NOVEMBER

Block 4 — Knowledge expansion on NUMO SC for future SDM development

4.1 Conceptualisation of geological environment characteristics for rocks that have both
igneous and sedimentary rock characteristics (1) (Hiromitsu Saegusa)

Main comments from TAC on this presentation are listed below:

Hyaloclastic rocks were recognised at quite distinctly different from three rock types
previously considered in NUMO SC, and the way in which they are being assessed is
good.
In many cases characteristics of hyaloclastite are more similar to sediments than other
hard volcanic rocks.
Hyaloclastic rocks indicated to have very low strength - but this could be linked to lack
of data at relevant depths.
Heterogeneity is a critical factor, so it may be misleading when the SDM indicates a
smgle feeder dyke:
A key aspect of heterogeneity is the spatial distribution of different degrees of
weathering and hence how this can be characterised by seismics / boreholes
should be discussed. Possibly the variation in THMC properties can be captured
by geostatistical methods.
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Testing the validity of the analytical models based on this SDM needs to be
considered and the possibility of utilising field tests for this purpose should be
considered.
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4.2 Conceptualisation of geological environment characteristics for rocks that have both
igneous and sedimentary rock characteristics (2) (Keisuke Ishida)

Main comments from TAC on this presentation are listed below:

Scale which is larger than “Near Field scale (= 100m>100mx100m)” should be
considered for assessing radionuclide transport which may be dominated by rare
conductive features in host rock.
Goal of more realistic modelling is to be supported. For such models it is a good idea to
organise the parameters used as:
1) those that can be obtained through standard testing,
2) those that could be obtained through testing, but where the testing itself is
difficult, and
3) those that cannot be easily obtained through testing and must be based on
assumptions or extrapolations (although differentiating between 2) and 3) may be
tricky).
Validity tests for modelling may start at lab. scale but should include field tests.
Integration of ground water flow model and radionuclide migration model can be
useful, especially if fractures play a role as radionuclide migration pathway.
It is necessary to consider uncertainties relevant to fracture connection via EDZ in the
assessment.
Effects of colloids on radionuclide migration in water conductive fractures may also be
needed to be considered.
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Block 5 — Special topic on site investigation
5.1 Environmental monitoring for a deep geological repository: baseline (Susie Hardie)

Main comments from TAC on this presentation are listed below:

The need for such monitoring must be specified and agreed with key stakeholders.

Environmental monitoring needs to be handled carefully especially in term of RNs but

might engage communities to learn more in this important area.
How can gap between PI and DI be bridged:
Gap should be avoided.
Maybe look at advances in technology.
Criteria for potential surface impacts to be considered:
But more should be taken into consideration at other stages (construction,
operation, etc) comes later.
Seen to be extremely important in active programmes.
Need to consider environmental requirements.
Maybe get info for NPP cases.
Need to consider also possible accidents.

Not only nuclear, but e.g. toxic elements from possible accidents during drilling

can have large impacts (e.g. hydrothermal borehole accident).
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Block 6 — Improved PEM concept
6.1 Background (Satoru Suzuki)
Main comments from TAC on this presentation are listed below:

Through this technological development, it has become clearer that the improved PEM
developed by NUMO is beneficial for the practical implementation of waste disposal,
even under conditions that hinder the on-site construction of buffer materials, such as
the high humidity environment within underground facilities.

Since the on-site construction of engineered barrier systems is unique to geological
disposal, they should be advanced before in-situ demonstration tests at underground
research facilities performed during detailed investigations. It is recommended to
advance technological development and practical application early, with sufficient
experience at off-site facilities and by referring to similar test cases conducted both
domestically and internationally.

It is necessary to conduct performance verification tests of engineered barrier systems
on a full scale, but the saturation of bentonite takes decades, and under high-temperature
conditions, groundwater infiltration is suppressed, which may require a longer period.
The utilisation of THM coupled analysis should also be incorporated into the plan.
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BRI 10 ERAL ORI 2 332 B, IBENEWSM T, I FKDIRE S I
Enbn, RMEAZEST 5 aMRerEN S 5, THM EEARHT OFE H b FHE 2k 0 1A
LRI TH D,
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6.2 Design (Yusuke Ogawa)
Main comments from TAC on this presentation are listed below:

6.2

At present, low permeability is expected from the backfill material. However,
depending on the geological environment, even without expecting low permeability
from the backfill material, there is a possibility that the disposal tunnel will not become
a dominant migration pathway for radioactive materials. In such cases, the backfill
material in the disposal tunnel only needs to provide mechanical support for the buffer
material, and the use of sand, for example, could be considered. Additionally,
minimising the gap between the disposal tunnel and the PEM as much as possible and
eliminating the backfill material could also be considered as an option.

If measures can be taken during operation to prevent the swelling of the buffer material
due to moisture from the surroundings, such as promptly backfilling after the placement
of the PEM, eliminating the PEM container, as in the Canadian concept, could also be
considered as an option.

The video explanation regarding the transportation and placement process of the PEM
was effective in understanding the new concept. Such efforts are recommended in the
future as well.

ZFEH BERE - /N BE)

ZOFVLEBUT—2a T A TAC)HbDOERa A M ELLTFIZRT,

BUR CIHHLRE LM ITIRE AR Z R L T 525, HUEBREEIC L - TIIRE LMK
%Kﬁ%%ﬁ&ﬁk% %VW&%%@#@% @ﬁﬂbt% TRERE & 1T 7R B 720 NAT
REMED B 5, £OHAITIE, QWrYuE O R UM ITRER & )P 3t il

i<\W2ﬁ@@ﬁﬁ%%i%ﬂé@fﬁﬁwﬂoik\ﬂ%ﬁﬁkﬁM®@%
ARV /NS L, R LMERLETDZE AT va vt L TEZILND
D TIEZRD,

PEM % E &%, HONIHRE L2172 %, HERNTIIT 5 DK K 5%
MO ~O R EZT D Z LN TEIX, DT X OED L 5 IC PEM EdRx 72 L
LT AT art LTEZILNDD TRV,

PEM O#fii% « EiE TREIZ DWW CENE TN & - 7= D138 L WS 2 B4 % E
THEN ThHHoTz, 5% bID LD B MAEHELET 5,

6.3 Safety assessment (Takafumi Hamamoto)
Main comments from TAC on this presentation are listed below:

To compare options, it is necessary to move from very conservative approach to more
realistic one.
To make more general evaluation, a focus might be on radionuclide fluxes from the
near field:
Different dose breakthrough curves may reflect on variations between host rocks.
It can be informative to check the performance of disposal system components as
done in other countries.
Detail explanation of result for higher fracture connectivity case is preferable and may
be avoided when focus is on EBS design.
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6.3 Z2Fl (FiAE : kAER)
TOFLBUT—a TS TAC )LD ERa A &L TR,

F7 T a RS DI, IEFITRSTFRZR T e —F b LD BEN S DOICE
1TTOVEND L,
L O PHBRFHIIC T 27212, =7 7 14—/ R L OB MHEFIED 7 Z v 7 AT
,n%éféﬁmquDfiﬁu%>
BRIE < AR B OB HAR OE OIS D SRk % KB LT 5 ATREME D &
Do
FANETITORIN T WD Lo 1T, s AT AORRRESE OVERE A Mgl 3
5 EEBEIC ﬁéﬁ%bhﬁwo
mb%wﬁﬁﬁ%ﬁﬁbk%ﬁ#— 2B 2 BRI TERRIC I S D 2 &
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QAN

6.5 Concept for selecting design according to the geological environment (Hiroyuki Umeki)
Main comments from TAC on this presentation are listed below:

Heat generation from vitrified waste is a factor that must be considered in repository
design, but such heat can be seen as a resource rather than a problem:
Therefore, rather than reducing thermal footprint, reduced C-footprint, could be
important to obtain increased acceptance from stakeholders regarding such design;
Considering heat as resources introduces questions on whether this “resource”
should be disposed, so must be considered carefully.
Need to identify the drivers to go further with alternatives related to improved
understanding of potential site conditions. This will:
Allow selection of preferred options to look at further;
Could also be coupled to improved understanding of stakeholder concerns;
Could effectively lead to an update of the repository concept catalogue;
Maybe needs to be extended for TRU waste repository.
Other options (such as deep boreholes) for current mined repository concept may need
to be considered at least at a conceptual level.
Use R&D resources of other J organisations to look at these options further.

6.5 HEIREIIL CRHBROEB 2 FH GRAAE : K #2)
ZOTVEUT =g BT A TAC LD X a X M &ELLFITRT,

7T AFEUCAED & OFBUTI R FHI B W TE BT RER T TlEb o208, s
LT?@@<§%&LT&%Ké_kﬂT EThH D,
ZOED, BNCE D7y F 7Y hOBIEEY ., H— fy7/%f)y%
DHIEIZ, AT —7 AN F—EZORFHIE LTI VEMEED -2
EEL D AREERD D,
Ba TG LLTEBHRDE, ZNELASTRENE I NE WD BN
LD, EEICHRETH20ERH D,
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ZHUCED, ELITEIERWTRETT 27O DBENA 7> a VBT
5 k0D,
AT =7 RV — DRI 2 BfR OB LI b 272 RN D ATREME N B D
WSk 2 v 7 ORI FETCHFGT D EEZBND,
’RU%%ﬁ%%AF;%ﬁﬁétbﬁﬁﬁﬂzgk%z%ﬂé
ﬁﬁ@hﬁ%%ﬂkA% WX L, oy OB IREE (RIS 1, Diel &
BRIV TRETT O RERH D,
NS DBIRAICHOWT ESICHETT 5 ETlE. BAROM OB O3S
REERT D2 2B ET &,

Final comments

It would be nice if the option for TAC members could visit relevant sites. This will
contribute to the generation of useful recommendations from TAC members and
provide an opportunity for the younger generation to discuss with overseas experts.
For the next TAC, more discussion on PI planning and a strategy for comparison of
sites would be useful if possible.

Inventory uncertainties may also be worth discussing and its relationship to siting
strategy.

Assuring the more active involvement of and knowledge transfer to future generations
is certainly a key issue as realised a TAC open session - which we might come back to
again.
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Appendices
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2. Meeting Programme
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