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NUMO responses to the IRT Report are
documented here
https://www.numo.or.jp/
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2002 KO EREAEZ (T AN BSOS L LR 555 E) DR

In 2002, NUMO announced open solicitation of all municipalities in
Japan to accept a literature survey and, since then, has promoted
public dialogue on the importance and safety of GD of HARW.
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Consent-based stepwise site selection process
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FAEDY A MEEI OTADHER

Recent Progress in the DGD Site Selection Process

In November 2020, NUMO started Literature Surveys, the first stage
of the DGD site selection process, in two municipalities in Hokkaido.

Mayor Takahashi
v /\
- O ¢
v #EAR : Kamoenai village made the
decision to accept the government offer for - \ 1
a literature survey, after discussion Kamoenai village ‘

between the village council and residents.

v’ F#PH] : Suttu town made the decision to

allow an application for a literature survey ,.,3{'_,_"
after discussion between the town council 7 QL
. ‘\\.
and residents. ) Suttu town
(W population: around 3,000
= YHARE  BRPRAEROD MR EV O AFRSHERRENCEDIIS ORI EIRITI(C

F92EHRICEDVHEU D E R e 4 O F iRl E
A LS is a desk study of the geological environment of applied areas, that
assesses the feasibility of GD based on available, open documentation.

NUMO
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SIEN IR SEZO/ER (2013~2021)
Production of the NUMO Safety Case Report

SIENRGNIRE « DHEICHBI TR MEL D DEIR
— BRYA MDEE (CEF T —I0F745 —ADIEE — ]
The NUMO Pre-siting SDM-based Safety Case

» BEINCAIENARPEMZHRSU. EfFEAREL T DHEIOHERIBICHULTEZE
IRHIfE D7 EIR T BIebD 5 A7 %A -
As the implementing organisation, NUMO has integrated the latest scientific

knowledge and technology to explain how to implement safe geological disposal
in Japan:

v 28 2 RENFED | LIBEORFTAMRE(CEDE. DHEI(CHITBHIEN 5 OFRATEYRESE
IR BTRE4 %R Confirmed the technical feasibility of geological disposal in
Japan based on findings since the H12 Report.

v BEDYA MW REVBWD IRIYI IR —TF7 40 —AEUTIERK

Created a safety case for generic sites, not for specific sites.

» ERNLHE SNSRI RMEFEE(C OV T DM ZKke. OECD/NEAICERLE1—%
fx¥8 (2021%E11H) : Requested the OECD/NEA to conduct an international

peer review to evaluate the technical reliability of the SC from an international
perspective (November 2021)

NUMO
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WEIRIZET IICED(—JF715—ARFEDIH
Objective of Developing a SDM-based Safety Case

» REREBEOAHERICE DK BIRITIEIRZOL(C. DHEOH TIRSBCACD I D =TE ED
SRECIRMEBIRIGET) (SDM) Z{ERk: Create three site descriptive models
(SDMs) for representative rocks, widely distributed at relevant depths in Japan.

» HWESIRIGET ) 2 W REVIAL D I5E%ETDER: For each SDM, design repository system,
including both surface and underground facilities, and the operational system for
waste handling and disposal.

= ICRPREDEZEZHZEE(CUEZEMDIHYT |DiELNDIZORZEFTHMDENM: Based on
safety guidelines proposed by the ICRP and other relevant international
organisations, conduct operational and post-closure safety assessment of the
repository system designs.
R SRR vt At G =L
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=EEOERE(ONIIMMEIRIEET )L Site descriptive models for three rock types
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SIEN BT ST DMER: NUMO Safety Case output

—f%EmeE U CONHEICHITDMBUD DRZ 2RO RIBUZHERR

BFEDYA M REUI T —TF7 15— AZERL T DI DR RS (72T —N) DORF
I%ﬁ%ﬂ;iﬁ:é@ﬁﬁﬁ%ﬁBﬁ(:ﬁ@fc&)wﬁﬁiﬂ’ﬂEﬁﬁ#ﬁiﬁ%ﬁﬁ%ﬁb\ SEROBEERIINGRELERS
HZFIE

By use of a SDM-based approach for the demonstration of safe geological
disposal of HARW, NUMO increased the confidence in the basic feasibility of
implementation in Japan, and confirmed the level of NUMQ'’s technological
readiness for this. The safety case also serves as a template for future
application to specific sites and identifies key future challenges and priorities for
supporting R&D activities.

TRL W BRI 2 SO MEE 2 IS F X TOMBU D DRIREZ2HEER I DL =B RIS,
RTFHBARE(CEDVWTSDMZ/ER L CaET - 5l Z =, CDcsh. IRTICHIgRENIIED, &
29\ —SEESIGFROL A 770 M B IRIBDIE VE S F X T b9 SEWDFEA . AHESE
M DEEE DIEHE(CI% I DFETTDRE OFHI/EENRSNILEDELR DT,

As NUMO focused on demonstration of the basic feasibility of safe geological
disposal of HLW and TRU waste in Japan, the SDMs incorporated conservative
assumptions based on stylised models. Therefore, to date, NUMO hasn’t made
much effort to determine either the sensitivity of system performance to waste
package design, the layout of repository systems, and uncertainties in the
geological environment. Results of sensitivity analyses should be useful for
design optimisation; as pointed out in the IRT report.
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EELE1— DR % Key Observations made by the IRT

Q NUMOFIREDTOY S LT+ CBIENRT—I715— X% 1ERk:
Aspects covered by NUMO through the SDM-based safety case show the
ability of NUMQO's teams to carry out a safety analysis of geological
disposal in Japan and to provide complete safety case documentation
adapted to this stage of the project.

O NUMOIIHFEY A hCosHifERAENS A EREY - 2= T BERNRETERS
92— I71T— ADHFEEE N EAFRAE 2 3E5IE
NUMO has demonstrated its capability and maturity in developing a
safety case, including the methodologies and tools that will be used for
the assessment at specific sites, which is consistent with international

practice.
Q BAROMBFNESZZZEL. MELDDOEIRAIEEODERNEIEIN TODE B

Having reviewed the various points necessary for the realization of
geological disposal of radioactive waste, and taking into account the
geological context of Japan, the IRT considers that elements of its
feasibility have been demonstrated, though the fact remains that many
studies are still necessary for the next steps, in particular, according to
the characteristics of the sites that will be considered.
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EFEREDIZT1=r—>3>:Communication with relevant organisations

>

NUMO

E(IHEN D BZE(RDIAFTRHARSTEOSNEICEFLU. =L, HRIREEZ2NK .
NUMOIZZDSCICEDEEDEHE - k. sAZRICEHES.

The government recently revised the research and development plan for the
geological disposal project. NUMO contributed to coordination of this plan
based on input from the SC.

FREPREERE O B FIm O /S ORSIRE R38R P H EFRE 2 ki

NUMO will continue to foster mutual benefits by actively participating in, and
collaborating with, relevant international organisations.

ZDONUMO-SCYIREZFENSCZ R R = /e DX EaICE R
NUMO will use SCs as part of the dialogue with the NRA, aiming to clarify their
expectations and required steps before the formal licensing process.

NUMOEEHILHE EEHNICEE L. AENSRISOMBIRIT(CEE I IR
BFENNE, WD IREBRDBETERZEYIDIEIROCIEEIRAREDT —IZZEBLTE
C(CERERMLTD S AT L ssi5T CEDSL Oz ED S

NUMO meets regularly to share information with waste producers in order to
continuously refine the reference radioactive waste inventory. NUMO believes
this is important to assure the capability to design optimised repository
systems tailored to given geological environments.
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5 E3.4E1DHMTEYIR S i Technical recommendations in 3.4 of the Report (1)

d

NUMO

IRT : NUMOIZS AT ADMHEEIRFR(CHIT T, IREMRET ) TIRL VVRE
HreEhml. 55T OmEEEDIEIELRECICERIINL

NUMO should consider developing sensitivity cases with the site
properties of alternative types of host rocks, covering the range

of possible host rock characteristics that can reasonably be
expected.

> SDIRERRUTT S AT ADEEEIREEDIZHDILIBAT — )V DI AEIZA TE )
P27 74—V RTEUSEEIRFRO M0 f Fo = ik
NUMO are further developing performance assessment
technology to evaluate various phenomena that occur in the
near field and assess nuclide transport on a wide scale from
the underground facilities to the biosphere. NUMO is also
establishing the capability to adapt the design of the

repository system to the characteristics of the sites that will
be considered.
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5 E3.4E1DHMTEYIR S i Technical recommendations in 3.4 of the Report (2)

Q IRT: RN ESNIEE(ERETOZERMEZ T TERLD, ZADRETAT a2 %
TEBARITRA=TUCUTHCE, BRETA TS A DR M 2 MERT I 218, ZEICEHT
PEAV T2 ERREIRS AT A ZERUTEIETS . Continue design
development with a view to adapting to site characteristics to be
considered in future studies as well as keeping as many design options
as possible open long enough to maintain flexibility in the design of the
disposal system as additional knowledge is acquired, using a
configuration management system to manage changes.

> ETATI A ORREEEROGRRORFE

NUMO continues design development, keeping as many options as
possible open to assure flexibility in disposal system design.

> FFREBROREENARI A M ATAICEWT, sEETRE{EP T —J717 - AR E&IChIE
DEESNREEEIE(CMITABREES AT AZIRET
The functionality of configuration management will be incorporated
into the knowledge management system currently under
development.
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HEE3.480DH YIRS : Technical recommendations in 3.4 of the Report (3)

Q IRT: MBS IGICKROOND T EREEE | THROEFE T, BIEERIRD . T2 HEE
FEENRMEREIERE —EE. IEERIGEE. STl ie R EEL— ﬂé’dé«.
& RIERATZEY) ([OEES BB IEADEE DX, DML E I 5%, H
BRI D RIREMEN' DD,
Match the safety functions with quantitative performance indicators and, when
possible, with criteria for acceptable performance and suggest the possibility

that the capacity of the geological medium to provide an appropriate delay of

radionuclide transport would be used as a discriminating criterion in the event
several volunteer communities arise.

> TER(CRAITAHIMMELEDOHODNDPITEIETEICBVWTKYIBRETHD, (BX9 mie%
DT, BE. R OHIBICHIEH T, MBEADRBE HZESICHIBIRAE(CT S
AJEEMEICDVTIE. FEPFFES AT ADIBRERZEZ RN TRIBELTVRZERNS,
BEE(CHIGUIEL,

Use of explicit performance indicators is recognised as being an important
aspect to consider when planning system design. In terms of using the
capacity of the geological medium as a discriminating criterion in the siting
process, NUMO need to take care, as construction of defence-in-depth is
included as a principle for repository design.

NUMO
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HEE3.4680DH MR E : Technical recommendations in 3.4 of the Report (4)

d

NUMO

IRT: AL ETE EOERBRTEDALE S ; FFOREARDIZHDEREZZL DD, H/E
W3 DEZRATE CERORBERETOCAZIRR I B L, EIUNATEEEZE=S)>
JOBICEDANDE

To assure reversibility of decisions in the promotion of geological
disposal activities for the next generation, NUMO should prepare
monitoring capability in relation to retrievability.

» NUMO(ZEIX eI ge DR T BAR(CE AR R % 3Ehth, [BIUXB]EEE(COWTE. €
DL BROEZ R I IEZIRFTU. ENZZH THEEDXTFEZEDHD
RFHANSR B EE258L THD. ENIRD T EEERBIRE I ERIBIRMSSNDEZ
AU HERE R R R T ANEEERL,

NUMO has been promoting technology development that will

ensure the feasibility of retrieval of emplaced waste. NUMO
recognises that a time will come when a decision on termination of
retrievability, from the viewpoint of assurance of post-closure safety,
will need to be made after consultation with the public. NUMO
believe that DGR monitoring functions should be developed for
supporting such a consultation/decision.




HEE3.4680DH YIRS : Technical recommendations in 3.4 of the Report (5)

Q IRT: EFEERDBIREAIEEN DT —H2 I0MEFEL TR HBIEZIRFRIDET. —HR{EUIER
Nl —h—RZzFFIBE : Develop generalised storyboards by seeking a more
exhaustive representation of the underlying information and the data to be
processed.

O IRT: FHACEFENDEETERET I ENSOER. BLUBEI-RZYWE>TI5E, EIUC
SO TETIUEDEDHEHFOEZRLU. DIFLANIVNSISU TERAEN 3 EEERY - Ze7BATE
BEICTRELEDIC, IT’FEINTVBRETILRIROEGEZ LRI 2IRARZIREDHDE © Map the
various models included in the assessment, their couplings, and the associated
codes for having an overview of the modeling efforts, making it possible to
illustrate the adaptation of the various tools at the level of analysis and improve
understanding of the simplifications of the representations involved.

QO IRT: ©5IILEETEY-ILOMEE (validation)lCmFzEWN#EHZ58{b 3L & Increase
efforts to validate models and computing tools in the near future.

> NUMOIE., T2 sHMifsfiaBRIES L ICES T, MBS S 27 ADIRARE ZOIRILE
$REZ MU~ RENL TRIB I BRI, SHHET)L - J— RICE g3 vy I o0—K
DEfE. ARV ERDEERECDOVT. EAETEICHY TEREICEN :
With a view to improving the interpretation of future safety assessments, NUMO
is further developing technology to enhance the understanding of the evolution
of the geological disposal system and its basic information, using storyboards
linked to maps and flow charts of associated assessment model codes. In
addition, NUMO is promoting efforts for V&V of models and computing tools and
will continue to work in this area, as specified in the overall R&D plan.
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fE=m « Conclusions

NUMO (3. IRTOIREZIEFA T, RExbE (BIZAEEPE) Ot—TJ74
T — ADVER N EEDRE - Bl FE(CEXDFHA . TORERICOVWTAIMS
FIELTSDET,

NUMO will strive to make the best use of IRT observations
and recommendations to strengthen its role as the Japanese
Implementer of geological waste disposal. In particular,
NUMO will continue the process of producing realistic safety
cases, extract technical issues from them and reflect these in
the research and development plan. Key output will continue
to be communicated to stakeholders.

BREHONESITENERLUIZ.
Thank you for your kind attention

BElzH2ITUET,
Any questions?
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