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Record of the 1st NUMO Technical Advisory Committee (TAC) meeting
Tokyo, 24-26 November 2015

Background

NUMO has promoted a siting process for deep geological disposal of vitrified high-level waste
(HLW) and long-lived intermediate-level waste (termed TRU waste in Japan) based on a
volunteering approach. The Great Tohoku earthquake and Fukushima-Daiichi nuclear accident
in 2011 increased nation-wide concerns about the feasibility and reliability of geological
disposal in Japan. Since then, the Government has been rethinking this issue and concluded that
there still exist many potentially suitable sites. Based on this conclusion, the Government
approved the amended Basic Policy for the Final Disposal Act on May 22" 2015, which
includes a more active role of the Government in nominating scientifically favourable areas and
encouraging municipalities in these areas to consider accepting an initial literature survey.

In parallel with the further discussion on identification of favourable areas, NUMO is preparing
a “pre-selection, site-specific” safety case (the NUMO 2015 Safety Case), which we hope will
lead into our first phase of siting work. As part of overall programme QA, we have restarted our
Technical Advisory Committee (TAC), which includes both Japanese and foreign experts (list
of members in Appendix 1). The programme of the meeting is included as Appendix 2 and a list
of NUMO attendees in Appendix 3.

This record provides brief documentation of discussions at the meeting, following the “Chatham
House Rule” of not attributing comments to specific participants. The discussions during the
brainstorming were captured in the Argumentation Model, which includes input by both TAC
and NUMO participants. Other TAC comments that were not discussed during Blocks 1-5 were
captured in the powerpoint summary of the closed session.
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Day 1: 24th November

Block 1 Introduction & welcome

The welcome and introduction was given by Dr Shunsuke Kondo, the president of NUMO. He
provided background to the policy on nuclear power and geological disposal in Japan,
explaining the role of NUMO. He emphasised the importance of the TAC in providing both
strategic guidance and technical QA to NUMO as they prepared for the challenges of moving
forward with the site selection process following the Government’s decision to be more actively
involved here.

An overview of the programme and logistics by Tetsuo Fujiyama (NUMO TAC coordinator)
was also included in this block.

Prof Takayuki Sasaki, chairman of TAC, briefly introduced himself, followed by brief
self-introduction of TAC and NUMO participants (see Appendices 1 & 3) and an overview of
the background to the meeting for the domestic TAC members.
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Block 2 Background to 2015R

The NUMO “pre-selection, site-specific” safety case (Dr Hiroyuki Umeki)

This presentation provided background to the current “pre-selection, site-specific” safety case,
the rationale and role of the new TAC. It included an outline of the use of an Argumentation
Model (AM) to structure the SC, which will form the basis of the block 5 brainstorming.

The AM approach was recognised by TAC to be very useful. It was suggested that maybe it
could be expanded to include decision making as an explicit goal. This could be captured by
adding a question at the top AM level “How will the safety case be used?” It could be very
useful for establishing dialogue with regulator — maybe as an approach to be applied as soon as
possible. In terms of application, it was noted that this approach is now a focus for safety case
development in Belgium.
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Nuclear Waste Management

It was recommended to provide a hard copy of the full AM as a basis for the brainstorming:
could be useful to provide an overview for those who are not so familiar with the approach.

In the comparison of options, the weightings of requirements may lead to preferences being
developed at an early stage: but care should be taken that these do not exclude possibilities for
the future.

Use of advanced tools: it should be ensured that their potential communication roles are
emphasised and applied wherever possible.
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2015R: approach and overview (Dr Tetsuo Fujiyama)
This presentation gave an introduction to the approach to documentation of the safety case and
provided the context for the following presentations.

The key role of integration was emphasised and this was strongly accepted by TAC, who
considered it well organised.

The relationship between nested SDMs and their role was not very clear: may need to be better
explained.

The role of H12 needs to be better explained, which is not only technical but also socio-political.
Emphasise how problems identified with H12 lead to progress — this should be stated explicitly.
Related to the situation in the UK, where a safety case update is in progress.

Role in terms of feedbacks has to be explained to evolve as the programme develops.
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In terms of communication with stakeholders — carefully consider who these are and what their
information needs are and ensure that they are covered by documentation. In any case, all
documentation should be freely available.

Emphasis on pre-closure safety is very important. This could be a topic for a future TAC.
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Block 3 Safety case overview

Geological basis of safety case (Dr Kunio Ota for the siting team)

This presentation gave an introduction to NUMO’s site characterisation plans and provided an
introduction to the test cases used to develop the demonstrations of site-specific concept
development and associated safety assessment. Focus was on the Plutonic rock basement test
case (case 1), but the more complex Neogene sedimentary case was also introduced.

TAC thought capability to carry out synthesis well demonstrated. Use of URL data should
emphasise illustration of generic application. Caution also needed in terms of use of any
quantitative criteria, which may give problems in the future.

The perturbing factors considered are OK at the LS (Literature Survey) stage — but other
problems come into play at a more detailed level (salinity, chemistry,...). Maybe these should
be explicitly mentioned, but certainly more complex in Japan as specific repository concepts are
not defined.

No clear international analogue of the type of sedimentary environment considered (maybe
closest might be Wellenberg, although this was not studied at such a regional scale).
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Moving ahead to show how designs and safety cases are tailored to sites will be a key output of
the work. It is also important to take into account the simplicity of the site setting as a key
characteristic to consider when making decisions between sites.

Dissolved inorganic carbon (DIC) concentration cut-off seemed unusual, but was explained in
terms of risks of stress-corrosion cracking.

Wider ranges of models could be considered and it might be useful to explain how specific
models are chosen.
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Engineering basis of the safety case (Dr Satoru Suzuki for the engineering team)
Suzuki-san’s presentation covered for HLW, including common aspects for TRU, with a focus
on Chapter 4 but with some material from Chapter 5 where there were overlaps. Emphasis was
also on fitting layout to the SDM, with case 1 used as an example.

The general approach was considered reasonable, with the importance of RM to guide design
emphasised. When defining requirements / safety functions, maybe consider priorities —
especially for the key roles of buffer in H12. May be worth considering if change management
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function of RM tool could be implemented, so that evolutions of concepts / designs with
evolving knowledge can be traced. Also the iteration of examination of requirements to identify
gaps that need to be filled by R&D should be explicit.

Resistance of OP against earthquakes needs to be explained — and should be also expanded to
consider the impact on the buffer.

Grouping of plutonic and hard sediments together is not very transparent: seems to be based
predominantly on mechanical properties and may need to be expanded on to make uncertainties
/caveats more clear for both hard rock and soft rock.

Simple considerations of layout note hydro and mechanical constraints — what if these conflict
or vary within a block? This should be discussed.

Assessment of accidents: more focus on designing to facilitate recovery from accidents may be
useful (learning from WIPP).

Lots of work presented, but it was tricky to see the links involved and something that specifies
how the decision involved are made is recommended (improved version of slide 23).

Under QA (slide 11) or somewhere else, have more focus on robustness, in terms of simplicity
that makes it easy to QA. QM is mentioned in many places (also in earlier presentations) — more
explicit explanation of how it is implemented would be valuable.

For assured ease of retrieval, a better definition of the time period that is the goal may be useful
(e.g. could be about 100y). This should realistically consider possible programme changes that
could modify the present idealised implementation plan.
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Arguments for practicality of implementation (Dr Satoru Suzuki for the engineering
team)

Leading on from the previous presentation, the designs developed for TRU were discussed,
using the same structure as before.

The safety functions are not very clear for TRU (e.qg. slide 6), probably due to its complexity.
Maybe these need to be explained a bit more for different groups and how potential adverse
impacts of design components will be picked up. Certainly this is a focus for feedback from SA.
For the specific case of corrosion gas, options presented may need more emphasis on how this is
treated.

Specifications of tunnel dimensions seems very conservative (slide 17): maybe worth
considering if there is potential for optimisation, e.g. allowing for higher temperatures or
spreading high heat waste among lower heat material.

The move from fork lift to an overhead crane needs to be explicitly taken into account when
examining drop heights for accident scenarios.

Thermal assessment may need to consider possible chemical heat, e.g. due to cement hydration
or reactions in specific waste types.

Mechanical models need to consider impact of fractures carefully, on a location-specific basis.
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Assessment of pre-closure safety (Dr Satoru Suzuki for the engineering team)
To complete the output from the engineering team, pre-closure safety aspects were overviewed.

TAC noted that this work is very advanced and more detailed than in many other advanced
programmes. Assessing impacts of natural disasters and combinations of accidents seems very
important and it is important to ensure all credible scenarios are included, as some may be
forgotten with the post-1F emphasis on large earthquakes and tsunamis.

Considering conventional and radiological safety separately could give problems, as conflicts
may arise in some cases (e.g. in case of fires). This should be reconsidered.

It would be good to explicitly mention when accident would need repackaging waste (especially
for TRU) or whether it would still be acceptable for disposal, possibly as part of consideration
between conflicts between operational and post-closure safety.

More consideration of large-scale design implications of accidents would be worthwhile (e.g.
again learning from WIPP).

TRU bituminised fire scenario is not the most extreme possible, so should be extended —
including, for example, pressure change in the drums due to temperature rise. Maybe useful
information available from Sandia. Also note longer durations of fires assumed in the UK —
maybe check that assumptions are reasonable.

Consider Black Swans — could be the basis of an international project, leading to a focus on
resilience.
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Day 2:25th November

Block 4 Post-closure safety

Post-closure safety case (Dr Susumu Kurosawa for the SA team)
This presentation outlined the approach to and results from post-closure safety assessment.

The general process illustrated conforms with general practice, but details of FEPs and their
relationships (slides 11-14) seems strange in places: maybe needs careful review as part of QA.
Some of this runs already using domestic members, but may usefully be checked by key
international experts who understand the NUMO boundary conditions (at some stage, maybe
next FY).

Including chemotoxic elements in safety cases is something to be considered — e.g. as in the UK.
There are, however, limited databases or relevant international regulations (check previous
review carried out by MCM). JAEA is responsible for RI waste, where this has been considered
and resulted in a push for appropriate regulations. In any case, probably something to be
considered here only after 2015R.

The way the presentation emphasised safety functions was considered to be very useful. These
may be related more clearly to specific barrier roles and pick up timescales involved for the
operation of the barrier function. Some of this may be captured by the storyboard approach. The
treatment of FEPs using arguments may be complemented by scoping calculations to support
the qualitative material presented. Effectively this is same as Posiva approach — where the
completeness was questioned and, therefore, maybe bottom-up checks need more emphasis.

The very detailed study of FEPs is useful but a lot of work: maybe for 2015R there should be
more emphasis on top-level functions.

Focus on realism is good, but uncertainties in conceptual models should be picked up to identify
differences between sites and disposal concepts. It may be focused on key FEPs rather than
analytical modelling. This may be especially the case for sediments, where
repository-introduced impacts may be a lot more important. It is important, however, that
international experience on sediments is not taken over directly.
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Nuclear Waste Management

Communication is very important — especially if SA gives different results for sites, which can
be over-interpreted by the general public. Maybe present results in a manner other than doses
(e.g. using storyboards).

Terminology: “containment” not directly equivalent to that in Scandinavia — although similar to
uses in some other countries (may be worth explicitly noted).

In terms of failure times, possible consideration of early failure (of a few OPs) may be
worthwhile to examine sensitivity in terms of impact on doses (probably very little)

“Near field” model focuses only on fracture networks: it will be important to decide how the
sediment case will be handled. Generally, more description of how the other cases will be
handled is needed and could be a focus for a future TAC.

Long-term erosion — should be based on site- and design-specific characteristics (uplift rate,
disposal depth).

In terms of overall arguments for safety (slide 34), QA is noted — but how is this done and
documented needs to be described in more detail (maybe a general requirement for the safety
case).

Tnuy 74 AHBEEHOREME
OB EMICET I E—TT 4 Fr— 2 (GiEHE . BiEi)

AN, W531% DR AT TFEORINE & Z DR EZ R LI D TH 5.

BRRENIE N FE TO R TIEICHES TV DN, FEPRZDOREOHIE (A7 A K
p.11-14) (X & Z AL ZARBENZ VAR D20, WEHERO—ELELTOLE2—%
HEEATORERD D, HoHICIEBECENOEMFIZL > TLE2—RNThihvTnb
23, NUMODIRIZEEME L TV AESN D EBRHMFICL 2RO AR TH D (RFEEIC
RBHIEAD)

=77 4 = 2BV TUIMEFFIEIC O T L HAFRER VLI RX LEZ2 N5,
Bl Z IZEECBWTZ ) LERANREN TS, L, T—F_N—Z0lE 4 5 EER
H 2RI O TIR STV D (MCMIZ L BDIlRED L B a—2R0 Z &) |, WigehiR
SRR DAL IZONWTEIE A2 FFDIAEALL, ZORIEICHOWTHRHF L TE TRV, mylk
HEIOHIEEZBIAL LTS, WTFRIZE X, ZHIF205ROBZICEESINDINEZ & Th
A9,

LARWREIZEH LI LIRI3ERICHER E B A bND, T DREHEEEFFD
ATeZ LT ST, @RI T O&EIZ L BHICBERMIT D & LB, N TREEED
B AR — 2OV TR UL Z ENAREE 725, ZHUE, AM—UR—=FKZH\57T
T —FICBWTRAESNTWD, it T V&2 HWZFEPO BRI OWTIE, RENT
WD EMMRRIE A a— U VT K> T T2 EnTEn EE2LND, 291
T eREEE R W5 7 7' —F13, PosivaTh AR FiEad HWCTEB W B FiETH DR,
MBI D D & SNTWAMNS, R NLT v PR HERIEEN S - LM S5
EThD,

FEPIZX T 25T HI A RN, FEFICH NEETDH, Lion-T, 2015RTIE, &
FRBREIC KX VEREH TTITHY RETH D,

BEMICEREYTH W T e —F 3R LD TH LM, RidA N0y
BESBOBEWE I ST 57201201, BEET T /VICE TN D RHEFNEIC OV TRET L T
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BLIEBYVETHD, ZOX)7eBihE, e Ts vbaxdgt oL 0H kv,

T LABHEBERFEPIZXILTITY) 2 LD B2 bbb, WWnihadstd5Z LItk TE
TOWENREREL D LB ONAHEFES T AT LTI, FRHTZ O LIoBmahnE &
mHEEbins, L, BAROHR SO L S eS8 EIC b FI23 e <, HERE
AT 2 EERA e A2 BRI T 2 Z L IETE RN,

FRZ, REFMOFERNYTA ML TEZRDGE, ARITIZDOL D REROENZE
BLTHIRTDEENH LMD, ala=br—2a VIFERICEETH S, BELL
HNOFERO/RLUEFNEEL /A Bz, A —UR—=FOFARE)

2015V 7R — Mz 5 TBACIAD | W) HEEOERIL, FOERTHWLR TS
HHAOHE L BN, ATz2—FT 2« 74T FTERLTWL LD LE2LFETLDOTIE
2 (ZOMTARMICER L TEBLERWE-EDND) |

T ==Xy 7 ORI OWTIE, RHNCBE T 2546 (27 LB T 54— —
PNy ZIIEARRRE) BB LT, ME~OEEL W IBRTREZRHI T LW (B
FOLEEBIIIZEAE RN EEZLND)

BED =77 40—/ R FTWMIEBREEZNG L LTRADR Yy NT—27 OBRITE
REDHTTEY, #EEOLAICED LS BRIV PN T 20N EEIZR->TL b, — K
2, By N UADERANE 2 b HMMOEFE ED X 5 IZHY 5 MO0 T
i, KV TEICRHRRTL2ZENRMETHY, TACICEBW TS EKiEm T 7T —~D—>T
B5,

EWCh 2238 25HlE, YA b X ORREHTE A ORFE (P AL 751
FEIRE) TSI RE LD TH S,

LAVEICEE T DA EEMEOR (A T4 Fp.34) IZBIL T, SWERIECELSH
TVDER, TR EDOL TN TED I HIZTLELEINDENITHONT, LR
WTAVERSS (ZHUTE—T7FT 4 7 —RTRD DR EREFETHS) |

Integration of the pre-selection site-specific SC (Dr. Tetsuo Fujiyama)
The final NUMO presentation overviewed how the work of the different groups is integrated
and incorporated into the 2015R.

The presentation was considered to be useful and might be usefully captured in the report (e.g.
Chapters 2 or 8).

The complex tools to visualise the hydrogeological conditions in and around the EBS are very
useful — not only for RN release assessment, but also related to EBS practicality (e.g. bentonite
stability). It is also important to capture uncertainties when discussing output.

Moisture control — this is clearly a very important issue for pit emplacement and there is
currently no practical solution that would be applicable to expected Japanese inflow rates.

PEMs have many attractions, but modelling the system in detail is required to support the safety
case. A particular issue is the backfilling — which needs further consideration. For both buffer
and backfill that are using natural materials, inherent heterogeneity needs to be taken into
account.

The fault distribution looks a bit strange (slide 6), but related to stochastic approach: in real sites,
a more rational set of faults / distribution of their properties would result.
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At the present stage, the use of Spider’s web diagrams was recognised to be very useful,
especially if based on top-level attributes, rather than more quantitative methods like MAA.
Consideration of cost (or a related attribute) might also be included.

O” YA MEMHIIE SN DEAITEPE (the pre-selection site-specific) “D&—7F 4
r—ADKE FRAE : BILEHE)

NUMO 76 D% DL, B2 25 7V —FOEEEZVINIHEA L, 2015 4FELR— k&
LCELEDDIDICONTHBLLIZ LD TH D,

CZTHHESNIEARITIAER RO TH Y, GfEMHETREEOHICY <RSI T
W5 (Flzix, 2%, 8%) ,

AIA)7W%kiU%@HL@*@%E?%&x#%TﬁM?%t%ﬁﬁf&%ﬁy
— WX, BRRBITIMO 72 5P AT AN 7OERGAM (Bl 21E, <v b A bR ER)
ERAT 29 A THIEWICANTH D, £io, MEEEBLRT HBICAMEEZITET S D
X TCHLEETHD,

KGOEHITE vy MLy HFRICB W TIEFICEERZ LIIHATH L, BLERET
RIZBWTHEE SN HHEKEIC %%?%%5@%%%&ﬂ%ﬁ@wioubbmé

PEM IZIZZ < DN DD DN, =TT 4 r—RAEWET 5 ETIE, A7 L0/
TFIALNKETH D, B, HORELICOWTIES S04 5T 5, EEH & bR
LAMITIE R BN WS D Z 2D, BT /MEICB W I B O R E M2 ZE L7
TR B,

ME T 70 —FIC L > TRASEEWBOSHITOCHFRICEDNS (RTF7141F6) ,
EEEOY A T, WifE & ZDRIED AR OMAE LRI, & o4 LEICE > 72 THE
LTW5b,

BLEEBETIE, FRICOUBESICBE T 2 EAL o BIEICEEE U CHREAE 21T 9 O ThHIE,
MAA D L5732 L0 ERAFELV S, A X —0 = 7KEZFHT 213 BDETH S
LEZOND, ZOT T —FICLHBmENIE, 2 A MHDIWIEENICEET S EEAE S
WLZEBARETHA I,

Block 5 Brainstorming: safety case completeness

Moderated brainstorming: this was focused by use on an initial argumentation model (AM) that
was modified in real time to reflect input by TAC and NUMO participants. The output is
available in the form of a functional pdf, which allows convenient reading of the AM.

Although not strictly part of the safety case completeness, TAC noted the great challenges
associated with producing safety cases covering a range of HLW / TRU waste repository
designs fitted to 3 very different geological settings. Although this is a reasonable aim given
NUMO’s boundary conditions, it is a challenge which is beyond anything previously attempted
by a waste management organisation. It may be worth considering focusing on a single test case
to allow more depth to be obtained from the limited human resources available — but it was
recognised that this may not be acceptable from a socio-political viewpoint. In any case, the
decision on the degree of width / depth of studies may be worth mentioning in the introduction
to the 2015R.

Ty l5: T V—VAR =3I F =TT 4 r—ADOEMRME

IDOTVL— A M= U7 T, BERETL (AM) OFEZRICK LT, TAC & NUMO &
MEICLEDERZ Y TNHA LMK ESERNHLBEEZITY W) FIERER LN, 20
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FERIE, AM ZFite D (E R 7Z2 X 51 Mindmap >~ 7 b 7 = 7 REEERT & @ PDF I TR ©
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TAC X, B—77 4 7 —ADOFEEME & W D BLUR ST IO TR L2 0D,
ZODRKREXRENDD HEMITHEA L2 HLW & TRU FEEEY OBE ALY O R% 5 %
THEINCE—TT 4 r—AENERRT D Z LT THRERA R R LA TH D L EZ T
%o ZAUX NUMO BENPIVTWAEREMEEE Z T ZYB 720 W TIEH DD, EINES
GO T-BFEFEYE RIS DT HIREILH E B2 niRkA Th 5, FIF e/ ABE TR O]
REBZE, —2oOr =22 VERETAZEICEFENT A EEEZIHRETZLER
DD, fﬁ:"ﬁ/‘*é’)&%ﬁﬁ%%zé&%ﬂiﬁn LBT-WT 7 —FThA HHZ L
fiECx b, WTFHICZLTH, EZETOHRIAT, EOREDES TR ZLED D IO
T, 20015 FLAR— FOFHIZEA L THES ERVWEEZ DILD,

Day 3:26th November

Block 6 TAC closed session & wrap up

TAC key observations were captured in ppt format and presented to NUMO by the chairman.
Comments from NUMO were captured in the expansion of this presentation. All TAC members
will provide their input on draft materials (this record, the closed session powerpoint and the
AM) within 1 week. Such input is incorporated directly into Appendix 5.

Next meeting: provisionally set as 30th May — 1st June 2016, to be reconfirmed by NUMO.

Closing address by Umeki-san emphasised how useful and efficient this meeting has been and
encouraged further participation in the future.

TR 76 : TACDIHDEZE L SERTE

TACIZ LB ERFIIIANT —KRA > MERHZE L B, ZEED S NUMO 2R S
oo ZHUTKIT D NUMO D A v b aEE 2T, ARDEIESCHIEN Tz, T
D TAC A N—=nh, K77 MROEE (RigEFek, FFEABRFEDO T —RA v NEE
AM) (ZxT 53 A baE THBIDNICE R L CWETEL 2t polz, ZTNHDa AL B
ECRE TN pﬁé)ﬁ@%éﬂé

WIRIOEETE, 2016 4F-5 A 30 H~6 H 1 HIZBAET 5 Z & AEEICIRE S 4, NUMO
DAL ﬁ”énﬁ“é Ll LT,

PASIZHTZY, AR LD, SRIOSENIEFICHER TORMN D o7 2 & 35l S 41,
TAC A U NR—ICHEREELND E LB, B LBIEHE ZORERIISML TV
XTWENRBRRS T,

Appendices
1. TAC Participants list
2. TAC meeting programme
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