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The recommendations from International Review Team (IRT) to NUMO described in the OECD/NEA review report are listed in the middle column, and the observations from
IRT related to those recommendations are listed in the left column (section numbers and pages in the review report are listed together).

NUMO's response to each recommendation is listed in the right column.
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2. Findings according to the remit of the review
2.1 Safety strategy

N Observations from IRT Recommendations from IRT NUMO’s responses to comments
0. > S N — L.
LB o —0 R LE 2 —IZEO< RS NUMO D %fJix

2.1-1 | 2.1 The IRT notes that, overall, NUMO relies on the most up- | 2.1 The IRT recommends that NUMO continue to establish the | In line with the basic strategies described in Chapters 2 and 7 of the NUMO Safety Case,
p.17 | to-date science and technology for methods implemented | p.17 | reliability of geological disposal based on the latest scientific | NUMO will continue to collect the latest scientific knowledge from both Japan and abroad
in developing safety assessments and safety cases. knowledge and on continuous reviews. and to develop the technology required for implementation of the project. This will be
facilitated by the Coordination Council on Research and Development of Geological

e | IRT IZ, Ak L LT, NUMO L, Z2MiliE £ —7 | g | IRT L. NUMO 2341 b 55 OB Ak & kst 72 Disposal (hereinafter "the Coordination Council") and the Overall Research and

T — A OBROEM ST B LR OB | 5 | b Ea—I1T ST, HUE LS OfEHENE 2 et Lt Development Plan for the Geological Disposal Program, which will be formulated by the
p-20 WL LTV D S D L3R 5, P- DI AT A, Coordination Council working with relevant organisations. NUMO will develop a safety

case at project milestones and present technical confidence in geological disposal to
stakeholders. During these technology and safety case development activities, we will
obtain expert advice and external reviews to confirm their reliability.
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2.1-2 | 2.1.1 | NUMO relies on regulatory requirements published by | 2.1.1 | More details on the waste types from Japan’s waste | To evaluate the effects of potential variations in the waste inventory on both design and
p.17 | various national authorities in other countries or guidance | p.17 | producers; on their physical, chemical and radiological | safety of the geological repository, NUMO has gathered information on uncertainties in the
from international organisations involved in the properties; and on the potential evolution of these inventories | characteristic of vitrified HLW and TRU waste (burnup conditions of spent fuel,
development of geological disposal projects, pending the would facilitate NUMO’s continued waste management | reprocessing conditions such as cooling time before reprocessing, storage period after
establishment of dedicated regulatory requirements in work. The IRT recommends carrying out sensitivity analyses | reprocessing, variability of physical and chemical properties and volume of TRU waste) in
Japan. in order to bound the hypotheses and to have more | cooperation with the waste producers. NUMO has also developed methodologies to assess
The characteristics of the waste forms are broadly defined comprehensive representations of the geological repository’s | the characteristics of wastes. NUMO continues these technical developments as mentioned
at this stage. However, waste inventory imposes key safety boundaries and safety assessment. Such a sensitivity | in the “Overall Research and Development Plan for Geological Disposal Programme

requirements on the waste management programme. analysis could also help demonstrate the flexibility of the | (FY2023-FY2027)” (hereinafter "the Overall R&D Plan").
geological repository design approach and the robustness of | Considering the potential impacts of these uncertainties, a sensitivity analysis using the
HER | H AT DGRZHF L U7 LTI B D L S5 £ T the safety case, in particular with regard to ﬂ.lture changes in | NUMO Safety Case as a reference is planned in order to assess the effects on the repository
p20 | NUMO 3. fE DY RRAR L BHIEE, HE the regglgtory framework. and the .1n'ventory and | design and the pre- and post-closure safety assessment. The results will be used for an
MAST a7 N OBFICE S 5 E R & characterlstlcs of waste to be dlSpOSCq of. This is an asset that | assessment of the robustness of the disposal concept, repository design optimisation and
HA K AR L TN 5, a generlch sgfety Cased could Pr(iVlfle- A clefar fxampli“ development of waste acceptance criteria. Technical issues regarding assessing future waste
S8 e concerns the inventory data, not only in terms of volumes of | characteristics will be identified and required R&D initiated. The results of this work will

% O@Lﬁf 75) E \ %i;ﬁi@ ;i?% %ﬁiggi; o ﬁqj ij; wa-ste but also on their natur§ and evolution (e.g. possibility | be reflected in the future safety case.
S A EBEAEME A LTI D to include MOX fuel,‘to consider ot}}er types of spent fuel or | R D on reprocessing of spent MOX fuel is underway. NUMO recognises that potential
TRU waste), including the durations of storage before | j;)nacts on the repository concept and safety assessment due to including wastes generated
disposal. by MOX fuel reprocessing should be assessed in the future. We will continue to enhance the
reliability and robustness of the geological disposal programme by keeping in mind possible
g | A AROBERMFEAEENG, BEFMOTIHA, T 5O | changes in the waste inventory.
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NUMO'’s responses to comments
NUMO D%}t

2.1-3

2.5.1
p.28

Wi
p.33

The methodology seeks completeness and a consistent
treatment of uncertainties. Many assumptions leading to
conservatism are consistently utilised. This makes the
conclusions robust as regards the potential for long-term
safety, but also reduces the ability to distinguish between
different design and host rock options. The IRT expects that
future models and datasets will be more specific once the
number of candidate sites/host formations, with associated
repository designs, is narrowed down.
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P2 KB 2RENTME T 5, IRT 1%, fE#iY1 b
[BEAE D72 & NG T DAV OF%FH LD A
NIX ko ET NV ET =By MILV ML LT
LD/ D EEZTND,

2.1.2
p.18

FHRR AR
p.21

The IRT recommends that NUMO further highlight the
importance of delaying and mitigating the migration of
radionuclides in the geosphere. The identification and
evaluation of related site characteristics could be decisive in
the search for a site.

IRT X NUMO (Zxf L, HiPEIZ 31T B bR O BT
LY, BT 52 OEEEEZ S HICHMT D X
IEET D, BET LV A MEFEORE LRI, Y
A MREICBWTRENRER &7 D /RN H 5,

As no site has been identified at this stage, we focus on a repository design that can be
flexibly adapted to a wide range of geological environments. Thus, in the NUMO Safety
Case, we demonstrated the feasibility of a geological disposal system by considering
geosphere containment performance conservatively, due to large uncertainties in this at the
present time. However, as the IRT points out, the nuclide migration characteristics of the
geosphere from the host rock around the repository to the biosphere could be a decisive
factor in determining the suitability of a site. Therefore, after the site is specified, especially
in the Preliminary Investigation and later stages, NUMO will investigate and evaluate key
nuclide migration characteristics of the geosphere, including the uncertainties associated
with them. NUMO is currently developing a method to analyze three-dimensional nuclide
migration behavior on the large scale extending from underground facilities to the biosphere
and continuous refinement of this work is included in the Overall Plan.

A FMDFFE ST AR WBLBERE Tl IRV HVE BREE I FdRI T I C & 5457
e g Y 1 MR SO 52 s o= e S AR @ s G N 5 X VAT = VAN < oY = S YA RO R B
= B ATEENC T 5 B fEIkIZ 351 5 PA UIADPERE 2 PR SFRUIC E S IS g L
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) A CREM IR L 72 D[RR H D, Z D7D, A "B E 72 o7k, R
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TR E DRI A 77—V &kt 5 & L C IR TTR 72 R T 258 & fif b rlRE 72 T
EORBZED TR, 5% b2 OEEIZHIT BB EZMkET 5 2 & 225
EIZRLTW5,

2.1.2
p.18

p.21

The two key safety functions adopted by NUMO are
isolation and containment. These encompass the
requirements for operational safety as well as for post-
closure safety. From these key functions, second or even
lower-level functions are identified that have also been
taken into account to verify or ensure the proper
functioning of the disposal system over time.

NUMO DEH L TWA 2 2O EEARLZLHEREIL. R
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2.1.2
p-18

FHAR AL
p.21

In order to assess efficiency of the developed system for
geological disposal, the IRT recommends to NUMO for the
following stages of the project development to define safety
function indicators or, when relevant, minimum acceptable
performance target, also as a function of time.

HJE ALy FICBRASE LT AT L DR 2 39 % 72
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’ET 5,

In the NUMO Safety Case, dose was evaluated as an indicator to assess long-term, post-
closure safety of the geological disposal system. In the future, according to the
recommendations from IRT, NUMO will consider performance indicators that can more
efficiently evaluate the functions of each component contributing to the safety of the entire
geological disposal system. For example, we will study application and establishment of
target values for indicators of rock properties that have a significant impact on the
containment function of the host rock (e.g., permeability, chemical composition of ground
water), performance indicators associated with components of the engineered barrier system
(e.g., lifetime of overpack or container of TRU wastes), and site characteristics such as travel
time from waste package to the biosphere depending on the layout of underground facilities.
These studies are described in the Overall R&D Plan.
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2.1-5 | 2.1.4 | The repository’s design is adapted to the characteristics of | 2.1.4 | Starting from an initial outline of design solutions, a | NUMO is developing design options such as the development of protective coating for
p.19 | each SDM, aiming to contain radionuclides and limit their | p.19 | representation of the disposal facility architecture and its | overpacks and retrievable PEMs for TRU waste, expanding from the design specifications
migration. At the current stage, the design approach aims components is proposed. As knowledge of the sites is | given in the H12 Report (JNC, 2000) and TRU-2 Report (JAEA and FEPC, 2007). JAEA
for robust solutions, offering a sufficient margin given the acquired, and regulations and requirements become clearer, | (Japan Atomic Energy Agency) is also continuing to study direct disposal of spent fuel and
inherent uncertainties both in the geological data and in the the choices of technological solutions are refined. The IRT | investigate deep borehole disposal. NUMO will retain as many design options as possible
concepts themselves. suggests keeping the design options open for as long as | in order to secure flexibility to respond to changing circumstances. In addition, NUMO will
possible in order to retain the ability to adapt to potential | study strategies for narrowing down design options and development targets as site selection
FHAR WSS e MR FR D B LL ¥ L BTN & B iy & evolutions in the project. progress. We also take into account the possibility that, in the future, the regulatory body
p.22 L TR HE BT L ORI S by TR AN, may require selection of the best design based on comparison of a range of design options.
B D7 7 1 —F 3 ﬂﬁ’féfT 2 LA E R | BIRUR | e ?Jr VU a—a OB EA RS I L DD Furthermore, in order to compare designs, a methodology for selecting the most appropriate
NTET D REEEME AR E 2 7y b -w - | p-23 L SRR OREYE LR B AR T AR NER options will be developed, based on established design factors (operational safety, long term
v a—a A EETLDER-TNS, Zi”L 50 A MBI 2 AR5 S L. OB A safety, engineering feasibility, retrievability, economic rationality, environmental impact,
WEIZ 72 BTN T, Y Y 2 —3 9 » OBIREN monitoring etc.). These technical developments are described in the Overall R&D Plan.
BVIAEND, IRT X, 70 = 7 bB3ELT 5 ARk
(2 Ly SEISHE) ZMERF T D 7201, BRETA T Y 2 > | NUMO I, 25 2 IRED £ &6 (INC, 1999) <°%5 2 IR TRU L AN— |k (B - INC,
ZATREZRIRY A — 7 N L TR 2 L2 1R—ET D, m%)Tﬁéﬂkﬁ%%i%boo\%ﬂ~?4yﬁﬁ~ﬂ~ﬂ/7®%% TRU
FEFE DN TNY 7 % AU ATREME S AL 72 PEM SRS T 5 72 EDRREHA 7 v 3 v~
DT ZHED TN D, F72 JAEA T, [EHEAL OWFFE0E R LSS ODpﬂﬁé‘f%I%
BEEHED TN D, SEIERRWEITTIKITHIETE D L 5. NUMO (L7T6e
RO KA T a r2ffFFT 25 & &I, FERIICHRIZEM L LTRFA T v a
v DILRIC & % il 72 3t OIRIROHRRDR D B D AT & GLEFIC A7 28
B, BT A MBEICIL UK 7Y a3 Y ORKR D IAZHFE BEREIZET 5
BEIK OfRET A D D, Fio, BEHA TV 3 Ol E ABIZAT O T2, BREHAT
(el atE, PRSI RWIZ 2t TPy 328ite, B rTaer:, BRI S BEME
REfRE, £=2 Y 7)) ZiHliOf R & LT, KERREIA 7Y = /%LTRTE)
FiEimDOBRAFE R E 2D TV, T b OEMBATREITEEFHHICRH SN TV D,
2.1-6 |32 The political and social context of the development of | 2.1.4 | Requirements = management, including  knowledge | The Overall R&D Plan indicates that NUMO will further strengthen its framework for
p.37 | geological disposal projects also has its own requirements | p.19 | management, will be key to support future development of | identifying evolving requirements as the project progresses, acquiring and producing
and dynamics that must be taken into account. Management the geological repository project. The IRT notes that the | knowledge to meet these requirements, and managing intra-generational knowledge
systems have been put in place to adequately integrate all teams in charge of the project promote a systematic search | preservation and communication. Through active participation in international projects,
the information available at any one time and to reproduce and use of the best available technology, which is highly | such as NEA's WP-IDKM activities, systematic mining and utilisation of the latest national
the studies and their results. NUMO has set up these recommendable. and international knowledge and technology will be facilitated. The general use of advanced
systems to allow it to ensure good control of its projects. It knowledge engineering technologies will be promoted, including the development of tools
will be able to continue its studies in later phases, ensuring HEVES A S OB, ST a2 F D for these specific purposes.
adequate quality management. BRI | v se DB A 3 2 B4 L 70 5 IRT 1. Fuo=/s M
P-23 | Mg 2 JNF T FTAEZR IR U e O 5 A (KR IITHR | NUMO 13, S DMERIIE U TERMLd 2V 5 B A HE L, Z OB
B | BT 0 Y = 7 N OREOBURHIER L UMt KL TWDRERBD, Thamm#HET 2, ZN 73T O D FNRR DR - A PE, RN OIF & AR O K Z N REIC~ 1D
p44 | SRICH BET NSMA DI L AT I 7 AND A2 R LTOLAERAZ XYL LTS 2 ENREFHEICR SN TVWS, NEA
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2.1-7 | 2.1.4 | The retrievability of waste is taken into account in the | 2.1.4 | Monitoring and surveillance are above all intended to ensure | Since monitoring and surveillance strategies are highly dependent on site-specific
p.19 | facility design. The aspect of the reversibility of decisions | p.19 | that the geological repository operates under conditions that | conditions, the corresponding repository design, and expected safety features, these are only
is more a matter of management issues that will need to be comply with those sought by design. They are therefore also | briefly outlined in the NUMO Safety Case at this time. More specific and detailed
investigated in due course, requiring strong interaction with intended to detect as early as possible any anomaly that could | considerations of these topics will occur after sites are identified. By the time of initiation
stakeholders and future decision makers. Monitoring and lead to additional preventive measures in relation to long- | of the Preliminary Investigation phase, a comprehensive strategy will be developed for each
surveillance are also well taken into account. term safety. The programme should also be explicitly linked | phase of the project, including baseline monitoring, performance confirmation monitoring
to the issue of the reversibility of decisions, consistent with | leading to a final closure decision, and post-closure monitoring for the sites to be studied.
ﬁmEﬁEﬁd"C IEEEE DAY FTREME N Z R SN TN, NEA definitions (NEA, 2012a), and the retrievability of | In doing so, in line with the Basic Policy on Final Disposal of Designated Radioactive
RHARR ERREOTHEICE LTI Eb b Wz 34% waste packages. Monitoring and surveillance programmes | Wastes (hereinafter “Basic Policy on Final Disposal”) that requires to ensure the
p.23 BET ARG FORMBETHY AT — 7 R F—=0 should be developed and started at an early stage in order to | reversibility of the project and the retrievability of the waste in order to reserve options for
GO EEBREE L OB TOELERL Y FY ARANE L produce a baseline of the sites being investigated before any | future generations, we will make these requirements clearly linked to the monitoring and
A E= A Y LS LERE VNS AL LS ZEANT major field work. surveillance strategies, as IRT recommended. Development of the measurement technology
W5, for determining baseline underground characteristics at the site (temperature, groundwater
s | T YL LB L0 b HUBALY A SR E) [ | pressure, water quality, gg.?, as required for‘ the ﬁ.rst step of t'he }?r.ehrmnary Ianstlgatlon
KDOLNTWALE T TBE L T3 = & @ﬁﬁmu % H | phase, has already been initiated. Here we will verify the applicability and durability of the

p-23 monitoring equipment and management of accumulated data through demonstration tests.
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Monitoring and surveillance strategies and the development of corresponding technology
are issues that will require particular focus in the future and are clearly stated in the Overall
R&D Plan.
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2.3 Repository Design Approach
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Observations from IRT

Recommendations from IRT

NUMO’s responses to comments

FREIZ R o T2
THHH LTV 5D,

WZEET _RERD AT v FITO0

DHFRR—AZGET DL L, T—HOEEEEZE
O D RERER 2 A28 0D BB 2 5l L 72\, AL RO BE
W) E RN (FRCRBWEREEDOER) b ¥, H
At T 2 BN H DIRENRTERE VL D,

No. L ¥ 20 R Lba—c SRS NUMO 0%t 5s

2.3-1 |23 The IRT recognises the considerable work that NUMO has | 2.3.1 | A major input data for repository design is, as already | As mentioned in the response to comment 2.1-2, to evaluate the effects of potential
p.24 | already produced to date. NUMO’s work also outlines the | p.24 | indicated, the waste inventory. The IRT stresses the | variations in the waste inventory on both design and safety of the geological repository,
next steps to be addressed when more information on waste importance of improving the existing knowledge base and of | NUMO has gathered information on uncertainties in the characteristic of vitrified HLW and
inventory and on potential sites for geological disposal continuing studies on increasingly reliable data. The waste | TRU waste (burnup conditions of spent fuel, reprocessing conditions such as cooling time
becomes available. management strategy before disposal is also decisive | before reprocessing, storage period after reprocessing, variability of physical and chemical
information that will need to be clarified, in particular for | properties and volume of TRU waste) in cooperation with the waste producers. NUMO has
) IRT 3. NUMO ZSEEITAYS 72 2R LTV 5 b heat-emitting waste. also developed methodologies to assess the characteristics of wastes. NUMO continues

BRI L LTS, NUMO Tl BESEMA v | these technical developments as mentioned in the Overall R&D Plan.
p.29 ) OB AVMERHIZEI LT X W £ < OERAATF FHAR S WS T BT A EE 2 A5 —# 3. 3+ Tlzsx L | Considering the potential impacts of these uncertainties, a sensitivity analysis using the
P29 | cvsEy. ggﬁqa@/( VR MU TH A, IRT 1%, BEA7E | NUMO Safety Case as a reference is planned in order to assess the effects on the repository

design and the pre- and post-closure safety assessment. The results will be used for an
assessment of the robustness of the disposal concept, repository design optimisation and
development of waste acceptance criteria. Technical issues regarding assessing future waste
characteristics will be identified and required R&D initiated. The results of this work will
be reflected in the future safety case.

R&D on reprocessing of spent MOX fuel is underway. NUMO recognises that potential
impacts on the repository concept and safety assessment due to including wastes generated
by MOX fuel reprocessing should be assessed in the future. We will continue to enhance the
reliability and robustness of the geological disposal programme by keeping in mind possible
changes in the waste inventory.
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N Observations from IRT Recommendations from IRT NUMO’s responses to comments
o LB o—0 R LEa—C SRS NUMO D%t
232 |23 Tests and studies undertaken, as well as modelling, allow | 2.3.1 | In developing subsequent phases of the project, the IRT | NUMO will continue to develop numerical models for analyzing processes occurring in the
p.24 | the progressive characterisation of the phenomena to be | p.25 | recommends considering more in-depth studies of certain | repository, supported by laboratory and in-situ experiments, often in cooperation with
evaluated — facilitating future tasks. Major phenomena phenomena such as radiolysis, gas generation and | related organisations. This will allow us to deepen our understanding of key processes and
have at this stage been taken into account. comprehensive couplings or interactions between barrier | to reflect these in developing repository designs and safety assessment scenarios. Key issues
. system materials. mentioned by the IRT, especially those related to complex processes occurring in the near
ﬁ;ﬁ;ﬁ T ST RER LR B L OEF AL, B~ field, are shown below and included in the Overall R&D plan. NUMO will evaluate
P S BB OBBSI AR WL L RRO S A | | TV ORI R BT DI, My | potential effects of radiolysis for these issues.
OMEIIZ D72 R > TV 5D, il HAFE, NY T AT AMEHREOAIER 72 5 v Improvement of RN release and transport models
P30 | Sy o R & s T B A KO TS Improvement of models of interaction / coupling between near field components
2.3.1 Knowledge of waste behaviour is expected to guide the B LIZAWTHRET S 2 & & IRT (3RS 2. and processes
p-25 development of the repository concepts so that the main Further development and assessment of models of gas generation and migration
functions, particularly in the post-closure phase, are Development of evaluation methods for colloids, organics and microorganisms
satisfied. Much data is already available; their major Development of nitrate impact models.
f:haracterlstlcs., essentl.ally in terms of stability, are taken NUMO will develop models of such processes and accumulate required model parameters
mnto account n a satisfactory manner for the design of together with the technology to integrate them in order to more realistically describe the
disposal facilities. evolution of the near field.
IR - . BB o T s
p30 | PERRMOETCEIT S kL A5 PHBER O Bef T 1 HUBALSY S A7 BCHE W CR IR AT 2 BRI T 2 MM AR, Zhb

PR 2Tl S/ 5 72 DI W SIS O BAR D5t
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Observations from IRT Recommendations from IRT NUMO’s responses to comments
No. Lt —0 iR Lo — e S RS NUMO 0%
2.3-3 |23 Repository design follows the progressive strategy put in | 2.3.2 | The IRT draws attention to the fact that the choice between | The choice between ramp (which may be spiral or straight) and shaft, and their layout, will
p.24 | place by NUMO, with development gradually integrating | p.25 | ramp and shaft may be impacted by the real hydrogeologic | be designed with due attention to the hydrogeological conditions at the host site, as noted
knowledge acquired on site and evaluated through safety conditions of the host site (e.g. ramp can be more challenging | by the IRT. In addition to this, the design of access tunnels will be optimised by considering
assessments. At this stage of NUMO’s SDM-based safety to implement if permeable water-bearing formations are | various aspects such as safety and efficiency of wastes transportation, impacts on the local
case, the design bases stem from achievements of previous crossed). environment and construction costs. To implement these, the comprehensive design
studies presented in reports H12 (JNC, 2000a; INC, 2000b; methodology based on design factors presented in the NUMO Safety Case will be further
AEASJ, 2019) and TRU-2 (JAEA, 2007), after having | IRT I3, A & STHLD 85 B 258403 3 2%, H A koo | developed.
verified that requirements and functions sought are met. BRI BT BT 5 B O KFHVE 22050 k- TR %
They are brought together in a catalogue of options, | P30 | = 3 2 arfiep iy 5 SUCEEE (R L2V (BIZIE, 3B | HUFRIRA~OT 7 £ AHUE & L TR (X530 FARMIL L ERAHLO5E 15 5)
including innovative solutions developed by NUMO. The KD B DG KB A AT HEE . BIOFEEIRE | L O EE L A2RINT S0, F f:%@@ﬂ% ToNnTIR. BRECH A LI A
design bases are adapted to the three studied geological 272 B RN B 5. DRPEICEH BKIMIHAARIFIC L 5 DRI L Ctite it 5.
formations: Plutonic rocks, Neogene sedimentary rocks DI LNz T BEEIRIEEIC ggj«;é AP | HURBR S~ D B 2
and Pre-Neogene sedimentary rocks. RS ESERBENOREEIToTT 7 B APE DR 2 EEL LTV, =
NS %z FEhi 9 5 72 O I OFE R HAN E S F Tm LesREHR IS B Ry 7aEr
| G R EH T NUMO 2378 9 % BERE R 216 RFFEOBREE S HIHED D,
PR 1358 -G8 2 S0 & 22 R RTA A WA RIS HE B LT
p-29 %héommowmgﬁﬁ%?w THSL -7
TAT—RIBT D ZORBETIT RO D =B L
R ﬁ‘(?»ﬁf_ SNTWDZ Lo Lz BT
FH12  (JNC,2000a ; INC,2000b ; AESJ,2019) ¥ K&
' TRU-2 (JAEA, 2007) THER ST SEATHRFE D RRR:
INRFFN—A L7 %, ZhbiE, NUMO 73BH%E LT
EHRY ) a—varagiedrvarohsn
TICEEHBINTND, REFN—R L, etxtge e L
7= 3 FEFHOMEREE THh DR, HTH —ACHER
T AR A ICE S S b D Lo T
W5,
2.3-4 | 2.3.4 | The technical design solutions proposed by NUMO make | 2.3.4 | To inform future decisions, the IRT recommends that the | Reversibility is related to the issue of decision-making in society. We will specify which
p-26 | it possible to reconcile safety requirements, which must in | p.26 | observation and monitoring programme for disposal | cases and what options need to be considered for our specific project boundary conditions
no way be altered, with retrievability objectives. facilities explicitly take into account the question of | and implementation. As pointed out by the IRT, we will proactively develop a dialogue on
Developments and technological tests are still planned in reversibility, in addition to generating information on the | this issue with stakeholders, in parallel to the development of related retrieval technologies
order to verify the conditions of retrievability, and to performance of the geological repository. Finally, the | and monitoring strategies, as mentioned in the response to comment 2.1-7.
optimise them. NUMO has embarked on an encouraging question of the future investigation of reversibility needs to
technological programme relating to retrievability. be clarified and proposed for social debate. NUMO should | wy 5 |2 B4~ 2 FHREIC S\ Tl 210 BT 2 S ERE L BE L TBY . 2o
be proactive in proposing options in this field. LOREANIT. EOLohA T g 7%01/ VC%%@ YD 51T B BN 54T
ARl NUMO 7% U 7 BEH BT S Bty ¥ U = — DmEBMKIE L, = AL | 217 ~OEEITEAT & 510, B % A o B
P32 ik, FUMCTRERED B, P L CRR L CHAR S A | BRI SR OEEIGEIC i TR ARG 57000, 0 | e =0 ) 2 7l L DT, JEHICH 5 851 (R 2 L CL
WERBE L S D I L A2 AREIC LTV D, [ | p32 @ﬁ LE=FY T OTa s T AT, ML | <.

FIREMED IR 2 WRGEE L, T 5 & il k™% 72 80 DB
P & BATRIRRBRIT R TZRHIE S T 5, NUMO i,
[BLR FTREPELZ 17 F C S 2 O & 2 Biff 7 = 7
7 BIETF LI

SOVEREIZ BT D IE WA 2., Al R RE 2 B
%%K%E#é:&%me%ﬁﬁéo%%K\ﬂ@
P DWW TRRRIICIRFT T R E EZBgICT 5 & &
HIT|EL T, ﬁ%’ﬁaﬁ%ﬁé%%ﬁ%é NUMO
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2.4 Operational Safety Assessment
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NUMO’s response to comments

VERRRIT D Z L IRT ITHESE T 5,

No. LB =—0 R L Ea— 2SS NUMO D%}
24-1 |24 The approach to operational safety is at a preliminary stage. | 2.4 With respect to the waste inventory, it will be important for | Waste inventories play an important role not only in repository design and post-closure
p.27 | The focus of the operational safety assessment at this stage | p.27 | NUMO to identify the radionuclides, determining the | safety assessment, but also in operational technology and safety assurance, as noted by the
is the development of concepts and methodologies of potential impacts during the operating phase. It will then be | IRT. In the future, as mentioned in the response to comment 2.1-2, safety measures will be
radiological safety assessment, and the evaluation of the possible to verify whether the provisions envisaged in the | further studied by examining the impact of inventory variability / uncertainties on the
robustness of the conceptual design. conceptual design are likely to limit the impacts sufficiently, | operational concept, as presented in the NUMO Safety Case.
) or even eliminate them. In addition, with regard to the pre-closure safety assessment methodology presented in the
HRI BRSO M~ T Fa —F T I B, = NUMO Safety Case, we are continuing to develop a methodology to produce more
p-32 D BT O 22 A O & ST B R 2l %t BEFEMIA > X2 F U2V TIE, NUMO 7232 By s | comprehensive operational safety assessment scenarios and quantitative evaluation
+ 2 A OB & & EFROBISE . B L O ARG o | B | o BB wTREME A T D T O I RS T & R g 3 | techniques. Together with such assessment development, we will promote the design of
fEEOFMTH D, P33 | AZELNEELARD, ZNIZE o T, AR E TAEE | more robust and resilient operational system.
SNTWVDRIRICE > T, B2+ 8dl, H250
p-27 | The IRT notes that at the current stage of the programme, !i%éil?%kﬁ%?% DMEDIPERRET D Z EDFREL | BUHREA v b VIR, VSR O EHCIS% O R ARG ) TR <, T 2T
the evaluations remain hypothetical and the realism of the ROIEB 5. SNTVD LS ICEEDT O DHITRC L BMRICB W TEERERIZ R4, 4
operational safety assessment would be greatly improved %, AAL B 212 ~DOEFIZBNWTRRZEBYD A X2 b OEEDEFERY
with concrete site configurations. HINFHREE TR LX) R BEL AT 2OMRICHE 2 DB LT 2 LICX
- 0. BRMNE S HIRA LT,
p; IRT 1%, 70 7T LAOBUEDBFETIE, R RHLAY E7o AUEREAN A &R LD BRI O Z 2RI TEIC DWW, S & ft S
' REFETHY VA MERPEMBLINDZ LTk o ZaRHE S T ) A & L0 RIS ET D kRS, BEELERIROMEREI B
THEER 2 R O BRI KIBIC KB SN 5 T % 5 B 2 BRI AT DRl 72 £ A T Y | R b T X 0 B TlE
29 RERH L TH <, TEPED S VEE S 2T LAOBEHEHED T E LY,
2.4-2 2.4 For future safety cases, the IRT also recommends | In the design study for operations, risks during operations will be reduced through the
p.27 | considering additional design options for mitigation of | stepwise refinement of the repository design and operation methods as site selection
operational risks (e.g. fire). progresses. The effectiveness of the design and safety measures to the identified risks will
be confirmed using advanced safety assessment methodologies, as described in the response
P IR DY—TF ( r— AN, B Y =2 t9 the comment 2.4—. 1. Desigr.l QPtions that effectively contribute to reducing the identified
033 (K872 8) ZRIT 5 7= o DB B3 47 5 risks should be considered, utilising the latest knowledge at each stage, for example, for fire

risks, the use of fire-resistant equipment and incombustible materials.

BT D RRFHRFHIB W TIX, %OV A MREOERIZIS Ui a st
BT RO B PER 2RI St B D U A7 BRI D L L biT, 3 A
k2.4-1 ~DEE TR G ELEZ D TV D LEFETFIEIC L > THESEY
AKX RO MR T D, T OB, Bl Xk Y 2 712
U T KA N T2 3O FE f M B ORI 72 &L Z O BFEIC I 1T 5 e O A
RAEEHLT, L7z 27 ORI TS T o547 v a vizon
THREZITO,
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Observations from IRT
LB =—0 R

Recommendations from IRT
LE2— |l KS<RE

NUMO’s response to comments
NUMO D%t

24-3

24
p.27

FHARAR
p.32

Worker exposure was not calculated as no perturbation
scenario considered at this preliminary stage resulted in a
loss of containment of radionuclides, based on the
assumption of a robust design with remote handling
wherever practical and adequate protection measures. At
this stage, NUMO considers that there are no potential
releases of radionuclides, and only the potential direct
exposure of the public to radiation outside the boundary
fence is analysed.

R ERAEIZ DWW CIRBLEN 2D U) 7 B i % 5
U7 7R i 3 24T 9 & ORHRICHS X | Z OfIH B
BECTEEINT-RE T & TIIHS RO T
ADINKDOIND L) b RIS 2o T2z AE
(EB~OHIXITHE SN Do T, ZOBEMETI,
NUMO &, MO aTaetE X e b o L35
2R T = ZADIMANZ I 1T D AR O E Y 72 Kt
BIE L OFEEME D BN ST 5,

24
p.27

LEIEND
p.33

Quantitative analyses are recommended for assessing the
performance of operational safety measures.

BB DR ERDONRT §—~ v AT 5 728
2. EESITZITO Z LRI 5,

As mentioned in the response to comment 2.4-1, the pre-closure safety assessment
methodology, presented in the NUMO Safety Case, will be continuously improved. We have
quantitatively evaluated the effects of some extreme safety assessment scenarios, such as
the impact force on waste packages due to falls, and the thermal effects on waste in the event
of fire. In accordance with the Overall R&D Plan, we will continue to develop safety
measures for the design options of facilities and equipment for a series of operational
processes, including waste reception, inspection, packaging, transportation in access
tunnels, and emplacement in disposal tunnels, focusing on operational failures with
relatively high risk of releasing radioactive materials. We will also develop a method to
quantitatively evaluate the performance of these measures.

I AR 2.4-1 ~OEE T A2 I ) ARSI S E Cor L7 AT 25
FIEOREAEED TV D, Bl ZIZBEREROE T 72 82 X D FEEMRICRHT 5 EE
FIDFHMRC, KKIFIZ I 2 BEEW 3t 2 B B O 72 £, L 0 aiEICEE
L7 BT T U A ST L EEMICFHMET 2 72D O H i 2 %4 L T
W5, BlEkiE, BEFEIZIH > T, FEERSZ AN - R - B, 77 8 250Nk
e, AV HHEN SO &\ o Fo— T O#RE TR 6 2 il - B SICBET Dk
FA T g AT ONT, BEEE ORISR’ B U A 7 SR @A T
Va U EMBICEE R E BRI LT, Ee, FNOOXRICEST D MHREE E
BINCEHET 2 HEOBRE 2D T <,

2.4-4

24
p.27

TR
p.33

NUMO plans to extend this analysis once site-specific
information becomes available, by more comprehensively
considering scenarios leading to a potential release of
radionuclides and their impact on the public near the
repository.

The IRT notes that at the current stage of the programme,
the evaluations remain hypothetical and the realism of the
operational safety assessment would be greatly improved
with concrete site configurations.

NUMO T4 %, A MNEA OFE®RS AT AIEEIC
72 o TS T SR OIS S RN b T U
R0, WS BAHE DR A~D B A 10 AFERIC RS
L. SOICHEMCONT 5 TETH D,

IRT X, 7077 LAOBAEDEMETIL, s
REETHY YA MERDEMSKfLEINDZ LEITL -
THEERFZ 2T OB EME I KIB IS ESIND TH
A9 Rz L T,

24
p.27

THRR AR
p.33

The IRT also recommends that the safety assessment be
supplemented by including additional scenarios, such as
potential failures of the protections envisaged by the
conceptual design, and by including all potential exposure
pathways to workers, to the public and to the environment.

IRT (ZF 72, MEEHFHT L - THRE SN D BN L
L7 Ee 0TIV A 28MT5 2 L, BILOEE
BROAR, BEICHT DT RO TREM: 23T
EHDHEICL ST, eI ZMTET S 2 & LR
T 5,

As mentioned in the response to comment 2.4-1, and in line with the Overall R&D Plan, the
safety assessment scenarios considered will be further expanded to improve the coverage of
external events such as earthquakes and tsunamis, together with internal perturbing events
that are expected to occur in the repository. In addition, we will develop scenarios for
common-factor failure modes that could cause loss of multiple safety functions.

We intend also evaluate potential impacts of radionuclide release, even in only as what-if
scenarios. Based on such a more comprehensive scenario setting, we will analyze exposure
pathways to workers and the public, based initially on examples of repository designs
presented in the NUMO Safety Case. This will allow us to study necessary safety counter-
measures, as well as utilising safety assessment to plan measures to be taken in the event of
a hypothetical release of radionuclides.

IR R 241 ~OEFE TR L HIC, BEEHEICH - T, S HEirssE T
et L7 2 2iilis U A2 L0 U, MR, EEEoNTES, B0 ny
W CHRAEDNEE SN AN FRICET 27N> F U AoMEiEtEDm EE2 X5, *
7o, BEEOLZEHEEE KD L O B ERMEE— NIZBET 527 U T OB,
What-if U A& UTHAMEYE OIRIEIZEET 27 > 7 U A OFHIZH Y 1
Lo,

O Lz, KON ) AREICHESE | EHEE O 2 HE LIS A
ORFITBE L TH ., SRS £ TR LI A0 TE% ORI 72 S1o kS < E
ELRNRITHT DL RIBFO ST 2TV, LB L e DB RERGTT D
BT, XY AR Z TN ZED D,
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2.5 Post-closure Safety Assessment
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No. Lt a0 R L2t < HRE NUMO 0%t
2.5-1 | 2.5.1 | The post-closure safety assessment methodology is well- | 2.5.2 | Tools and concepts like integrated FEPs, state variables and | NUMO-FEPs are expanded and revised regularly, based on the international state-of-the-art,
p.27 | designed and informed by best practices and international | p.28 | impact analyses are useful in the derivation of scenarios | and will be updated to reflect the site-specific characteristic when developing site-specific
recommendations (NEA/IAEA). from FEPs and the IRT encourages the further development | safety cases. Additionally, the next generation of scenario development tools will improve
of these techniques. usability and traceability. These are mentioned in the Overall R&D Plan.
s | PSR DZRTHMO FIERIC OV T, AR S
033 N AR NTT 7T 4 AL ERERR NS (NEA/TAEA) | g | S8 FEPCIRRBZSE BT EOY — /L EREEIT, | BRI BT E CHEAH L 72 FEP IZ-DW T, e i & RO L CHE o il L &
NI NT=b D L 7o TN D, 034 FEP 72D F U A DEHIIRILD Z Lvb IRT & | EHIRNCAT O L L bIZ, BETA bt =77 4 75— R 2R3 2 BRI,
' INODOEIRDO S 6 LB EHET 5, YA FEADOSRMZ KB LT FEP IZEHT T %, €D 9 AT, T UARREY —1&
552 The analysis of the complex systems of a geological ;«T?*'J@‘ﬁ%%?ﬁﬁ%‘@@&%%o T, 29 LEHEIRBIFIC W TR
"~ | repository for radioactive waste, where a multitude of AT RS TR D,
p-28 phenomena have to be taken into account on considerable
spatial and temporal scales, is, in accordance with
international practice, done by NUMO by defining a set of
evolution scenarios. The scenarios resulting from the
application of NUMO’s scenario developing methodology
are generally consistent and sound.
g | NUMO (&, [EERARIEATICHE Y, —#HOZE T
o34 | AEIERT BT LIS ST ARG, R
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2.5-2

252
p.28

N
p.34

In the bottom up approach, FEPs are screened from a long-
term safety point of view. The starting point of analysis is
the NEA International FEP list (NEA, 2019; NEA, 2020).
This list is adapted on the basis of the specificities of the
Japanese programme: FEPs are selected and removed
from, and newly added to, the list in function of the
boundary conditions for waste and system characteristics.

RELT v 7T Fu—FTiL, B2 eo8
WG FEP 2 A7 ) —=u 7452 L2720 5T
D HFE X, NEA [EERFEP U 2 | (NEA, 2019 ; NEA,
2020) THDH, ZOU AR NI, BAOT v 7T LADF
FRYEICHAD W T S AL B & > AT DREPEIT %
T B EEREATIS U C FEP OEIR « B « BN T
bhTns,

252
p.29

LEIEND
p.35

All decisions to screen any FEPs out should be
systematically supported by arguments on their irrelevance.
More detailed FEP description in underlying reports should
be referenced, summarising the main arguments in the
safety case main report. This would increase the
transparency and traceability of the screening process for
the next stages.

FEP OV AT % IRIE 21T 5 ATt 20
TR O LR KRR - L BUETH D,
HHT LA RETX VM FEP O 221
L. B=7 7 4 7 —AKITEO LR SO BRI 12 &
NHERETHBDH, ZHUTL Y ROBEBEICAT 722
J—= 7Tk AOEPE L BB TR B
5,

FEPs that are irrelevant to state variables defining safety functions are screened out in the
NUMO Safety Case. The approach and result of screening are described in Supporting Report
6-5. To improve the transparency and traceability of the screening process, in the future better
descriptions, e.g., further explanation of the reasons for the exclusion of each FEP, will be
provided both in supporting reports and the scenario development section of the main safety
case reports.

The computerised information management tool, which enables tracking relevance and
evidence, is under development to integrate the relationships between FEPs and state
variables with information on how these can support development of scenarios, including
associated uncertainties. The practical application of this tool will improve the transparency
and traceability of scenario development, including FEP screening.

In the future, the NUMO FEP list will be provided to the international OECD/NEA FEP
database, so that international experts will be able to view it. This will contribute to NUMO’s
arguments that this reflects the latest international knowledge.

TSR HANTHREE TR, ZoWEZHET 2 IREE L FEP & O EMEO S HTIZE
BT DMENRWNFEP #4 (R 27 ) —=7) LTEY., TOBINDOE 2 J7 L4
BIIMHEE 6-5 IR LT\, A7 U —= 7imEOEHME L B2 m E &
L7120, [HEEICKIT 54 FEP ORABEBICET 5 R 2 I DIZIERTHE LD
W2, Bk, BE—T7 T 4 = ADKRRIZ ORI DB 2 i Ei#E T 70 E, CEICY
7->TLREITH,

F£72. FEP LREEEE OB EME, RHEFEMEEZZBE L2 U A O/ERICE S —
DIERE 2 8 a—H ETROMHT . A A O BIEME R LUE & 2 BB C & D1 HE
Y — LORBICEFLTBY, 2OV —ILE2EMELTHZETFEPDODRY J —=
VMR E G DT ) AERICE DB - BEMEA ] EXEDEETH D,
728, FFRAIZIEL OECD/NEA 23 iEE L CWAERR FEP 7 — % X— X |[ZHAD 1
Yx 7 FNFEP & LT L, #ANEORME LR AL 725 2 & TEORPIM%
FmODHELE BT, WHADOEFMAOKMEITNTT5Z 52 HET,

2.5-3

252
p.29

p.35

As mentioned above, the set of scenarios appears generally
to be comprehensive at this stage of NUMO’s programme.

FRDEY . NUMO O 1 ¥ 5 LD = DERETI.,
U UAEy MIEL TEEERNRLD Lo TN D,

252
p-29

THRR AR
p.35

A possible additional variant scenario that could be
considered is one where the buffer is lost due to chemical
erosion in the long term. This, as recognised by NUMO,
could occur if the buffer is exposed to low salinity
groundwater. The bounding lower limit salinities
considered by NUMO are in fact such that erosion may
occur. Future iterations of the safety case could preferably
include a variant scenario where advective rather than
diffusive conditions arise in the buffer.

BMOESE Y 4L LTELLND DT EZ
{EFRNREBIC L - TRREM D Kb &) DT
H5H, NUMO HLiRik L CWD 0 . Z idsEfEss 23
R OH T KRIZE B SNTGEITHET 5 A ReME
N5, FEEE. NUMO NEET D5 FROME
ETIHREREOMRRENS D, E—T T 4 r—AD
WA fPRET HBRT, TEAUL, JERRY 7RI &
Db BRI IR LD R ER N THAET L EH TV
FrEETLZENEEND,

NUMO is developing a quantitative evaluation method for buffer erosion, supported by
laboratory and/or in-situ experiments, considering the groundwater chemistry and hydrology
in Japan. This is supported by a natural analogue study in a Japanese bentonite mine, as noted
in the Overall R&D Plan.

As well as selecting a location for the repository where the potential for buffer erosion is as
low as possible, safety assessment for advective conditions within the buffer will be
considered in any site-specific case where such a scenario is credible.

FRE R DIREIZHOW T, Bl & & RGN - T, HWORE L ORBBRLED,
HACTHE S5 F KO FREISA B X O 22005 % Z 18 L 7= B NGB RN
RER, F72. ROV M A MELCBIT DT T a7 a7zl
T, EENFHETEOREEZED S,

FEYA NOv—7TF 4 r—A%BAT 2B UE, FREM ORB O AHEMEN
TEXDLIETRNG T 2 Wi ORESITE L TRET S & &bl it
ZOFHMNFEEZBEH T 5 2 LI X o TR RIS EEM N THRAT 5 aletElc
DOWTHH L, TG CT=v T ) A 2EET D,
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2.5-4

253
p.29

FHARAR
p.35

The IRT appreciates the decision to present scenarios in
post-closure system behaviour in the form of storyboards,
similar to several international examples (e.g. France and
the United States). This approach could be extended to all
scenarios and made more selfexplanatory for an external
reader. Segmentation of representations in space is likely to
facilitate the analysis of relevant physical phenomena,
supporting the development of a comprehensive
assessment.

IRT 1%, W< DD ERRR 7261 (7 F 2 ARKE 2 )
RIS AR DY AT ADSDEVICET S
VA% A=V —R— RO TIERT D LWV RE
AT 5, 27 Fa—FiL, TXTOIF U AT
WHTE  AEOFREICE > TH O RoT U, 224
BIOFI L, BET 2B R O 2 K5 2 L., 8
FER) 725 D BT 2N D,

253
p.29

LEIEND
p.35

The storyboards are a valuable tool for communication
across different disciplines involved in the description of
the evolution of the repository on a range of spatial scales.
The IRT understands that NUMO intends to further develop
the storyboard technique so that it may, in future
assessments, also contribute in a technical and scientific
way to an improved understanding of the system, and this
development is encouraged.

A h—=VU—R— NI, & FEIERZEMA T — BT
DA D 5D FNTEET D RRaR 23T L 0 BRI
a3l a=hr—i g0 Y— e LTEDR S 5,
IRT /&, NUMO 23R DM I THATHI 2~ %}
FHRGTIE T AT AOBER FICHbEBRCTE 5 &
I EHBA M= —R— N2 S BIZBZ T 55t
THHEHEMLTBY, ZNEEEITLIHOTH D,

NUMO also recognises the storyboards are a valuable tool as the IRT noted. Following the
Overall R&D Plan, the storyboard technique is being improved to describe the understanding
of system temporal and spatial information in a more detailed and visually-attractive manner.

In addition, storyboards that comprehensively represent the behavior of geological disposal
systems are used to guide the development of computerised tools, described in the response
to comment 2.5-2, that link the processes of scenario development, modelling and dataset of
nuclide migration analysis, which will efficiently manage information related to their
decision-making and evidence. NUMO will develop this tool in line with the Overall R&D
Plan.

A R—=VU—=AR—RNZ, RSN TV X RMlifliaH T2V — L Thd LML T
W5, AFEREIFREECRLIEA M=) —R— 2L LT, VAT LD
D EWEET DR - 2N ERE L VRN O E Y 2 T UIRT A =1 —
R— RORBFIECONT, 2FFHEICHLRLIZEB VAR L EEEZED TN,
Flo. MBS AT LDSDLENEUEIIIRET DA M=V —4R— NOFE %
JERAL, AV R 252 ~OEE TR, 222 Bl & LT FEP O34 lhE
Mz B LT=v T U A OGN O BT O 7 — AR EE TO T mt X7
5HIW ORFECRE R, ZOMMAE a2 —% ETHOMT, X b=V —FR—F%
LTINS —HOFEREZDRANTERT 5 HEOREZED TR Y | G
o TINEKGET 5,

2.5-5

253
p.29

THRR AR
p.36

The IRT notes that the proper consideration of the main
phenomena and processes, at different space and time
scales, shows a good command of analysis in the geological
repository project.

IRT 1%, B2 528 LRI R 7y — /L CEEBSL L 7 'n
T AZWEUNCEE L WA Z LT By T a Y -
7 NCBITDENT- O ETRTHLOLEE XD,

253
p-29

LEEND
p.36

During later phases of development, the importance of
phenomena considered secondary at this stage must
systematically be assessed in relation to the major
processes and phenomena taken into account in the present
assessment. Among the secondary phenomena, the IRT
notes all interactions between materials of different natures,
and also those on a large scale, such as, for example, the
modifications of hydrodynamic regimes linked to climate
change. The key to the analysis is assessing whether the
functions sought at each stage of the repository's life are
maintained. Also, a more comprehensive account of the
gradual deterioration in the ability of the components to
fulfil their functions would enhance the set of scenarios
analysed.

BRI D% OB T, ZOBRM TR EEZEZOND
RS OBEEM 2 BLEMEOFI THEE Lo FE 27 v
TR L BIG L BE A TSRS 5 B B
Bo IREIZRBIROWTYH, IRT X, B2 5 E O
BHE O R TOMAENER & B 21X 2882 B
DRI F 2 DB & KRB 22 A BEAERIIZ S
WTHER L TR E 2, oo, 5o 7 A~
T A 7 NV OEBRETRD 5N DHERENHERF ST
HNEIMEFHNT D2 E TH D, £, ARk
FRNEWEEZ R TRE I OWIRIN 2B k% L vl
FEICHAT 2 2 L T ot ROy TV A1y M3
bansi=59,

NUMO recognises that it is necessary to analyse primary and secondary processes in a
comprehensive and systematic manner. Secondary phenomena which will occur in the
repository are treated rather simply in the NUMO Safety Case, but these will receive more
attention in future safety cases as part of our goal to enhance assessment reliability. In
collaboration with partner organisations, NUMO is developing technologies which evaluate
evolution and degradation processes occurring in near field more realistically (see the
response to comment 2.3-2). We are also developing a site descriptive model which can
include changes of deep subsurface environments in time and space in a realistic manner (4-
dimensional site descriptive model).

Generally, NUMO will develop technology for evaluation of interaction between processes
occurring in the repository as specified in the Overall R&D Plan, together with revision of
relevant FEPs (see the response to comment 2.5-1), to improve the reliability of assessment
of long-term safety function evolution.

RO LB WG RT S EHE SNDHRITHONWT, ARERHITH LS £
BWTE IR EB X TZBRICONT S, EEARBRG L OFRLED Th <k
RENZHT LT 9 2T, A5OSR R IR T 2 L 2RO BRI 72 58 %
FHET D 2 LN, REFHMEIT TV A OB EICKT AEEE AR LSS 9 2 THE
ERRERLTWA, INET, BBREEEEE LN L, =7 7 4 — L RIZBWTAE
U2 % BEMICFHET 28507 (2 22 b 23250) o, BEWlCh- 5 A
Lo « WK YEZS BN (T PE S . M) B HE FYEERIC I8 1) 5 MV BR BE45 1 0D I FET Y
e B L A BLIEMIC R BT A HUEBRIRE 7V (WRGTHVEBREEE T /L) DOREE
Hiffi7e OB D TN D, 1% i A2 KM U7= FEP OB H (2 A2 b 2.5-
1 ~DEESMR) EAbE T, SEIFRBELOMAEERC L 2 BN E[E T hE

72 % KON EIm BT O E B A A REHENZ IS © Tk L. B IR 722 0553 00 22 4k
REDEBEDFHEIC W T EEMEZE D T L,
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> Lt = — 0 RE L eSS NUMO 0%
2.5-6 | 2.5.4 | The high level of conservatism at this stage of the | 2.5.4 | Inthe IRT’s view, a brief summary in the main report of the | Based on IRT’s recommendation, NUMO has begun to construct a flowchart which describes
p.30 | assessment is expected to tend towards more realism, based | p.30 | mathematical models and their limitations (assumptions, | all the models and codes for assessing the THMC evolution of the repository within the
on less conservative assumptions. To facilitate the analysis simplifications) vis-a-vis the conceptual process models | NUMO Safety Case. This includes analysis of radionuclide migration for scenarios developed
of the geological disposal performance, NUMO relied on would improve clarity of the safety case. A chart of the | on the basis of such THMC evolution and resultant calculated dose rates, with explicit
the implementation of simplified models which are suitable models implemented would also be useful to illustrate the | illustration of input and output links between assessment models.
for the current generic phase. link between the complexity of the physical processes | Models and codes developed or improved after the NUMO Safety Case are being added to
analysed and simplifications essential for a macroscopic | the flowchart implemented in NUMO?’s information management system for post-closure
BRI | =0 0 = o BY G B2 I ARSI Cdp B = & 1L A% 7 representation. Both these measures would make the safety | safety assessment (see the responses to comments 2.5-2 and 2.5-4). To improve the
P36 | 1T PIRSERY TV RIC S % LI HIEERICK case clearer for generalists, and also provide context for | transparency of our safety case, NUMO is planning to enhance the flowchart by adding brief
SEEDO~NERBITL TN & PRI S, S specialists involved in detailed analyses. descriptions for all models and codes used to support the safety case. This will be
OMEREZ T T 5725, NUMO FBfEDOY = 1Y » complemented by information on all safety case models and codes within NUMO’s
7 RBBEIC S S LWEMIE SN2 E T VO FEEED | gy | IRT O RAETIE, EEAR C, 7' n20&E 7 | information management system.
KILL TS, 036 | KT BHEET L ZORR (RE, WD) &
BT 2 2 &M =TT 4 F—AOWES £ @O D | RIS - C A HAMT S # 1T - 724453850 THMC RIEZSEIC BT 5 FFAH 5>
ERDND, FELIZETVOF ¥ — F X, 90 | 5, ZhICES< U I - T BFERATHNT. SRS TG I 2 2 — B O AT
U 7= BB R O HMERE & EARAO Z2 REUC AR AT AR BE | S V2B 7 L DR & B 7RO T — & 0% L % AL L7 3HIE 71
b E OHIDY > 7 ZBATL1OICAATHAS 9, | BLa— R+ 7a—F v — FOEELZBBL WS, 207 —F vy —h
RIFE B REH L > TE—=T T o =2 &DD | (T AH TR E BRI - ZRET->T0DHET /L E a— FHBERMAT
DT <THELBIT, FMAIITEEDSHMFIC | o0 | BGHRLATMICET 2 HWERE Y 27 A (2 A2 k2528 L002.54 ~0
EoTHERMGHEFRHT D Z LT D, EABI) ICEELTND, Sk, =TT 47— AOHIMWEL A LSBT0,
BT 2SI E T L - T = — RSB DBERe, £E7 V7 n—F ¥ — b2
EOREZKY | HWREBS AT LAOHFHT—mICEE L TN,
2.5-7 | 2.1.1 | NUMO relies on regulatory requirements published by | 2.5.4 | For future assessments, the IRT recommends taking into | At present, the specifications for some TRU wastes are limited or incomplete, in particular
p.17 | various national authorities in other countries or guidance | p.30 | account the chemical toxicity aspects of the waste, as well | with regard to chemotoxic components. We plan to extend studies of the risks of radioactive
from international organisations involved in the as the chemical risks associated with non-radioactive | elements to include the identification of toxic chemical substances, and their release and
development of geological disposal projects, pending the elements. If these aspects are required by future regulations | migration characteristics, in cooperation with the reprocessing plant operators who produce
establishment of dedicated regulatory requirements in in Japan, their inclusion would of course be mandatory. this waste. In addition, consideration will be given to trends in domestic and international
Japan. regulations on hazardous chemical substances and their handling within safety cases in other
) ) IFE DI AT . IRT IRFETE Db 2275 oo fa) | countries, as well as wider consideration of chemical risk assessment methods.
PR | | kG DGR ICHHE LI RIS T S5 T | P00 g b S o M e C B B AL Y 22 & Z IS
P20 | NUMO i3, flE Y mAAE LI HBIZERC, Mg | P37 | 22 L 2#58T 5, S%OAROHEEITINLOM | BB CIIBEEROMTREAIE L TRV TRU BEEMAIEE LTV D 2 LR &
oy 7 my = b OBFICEE T 5 ERRERE S O HRERSNDGEIE, URRRLTNOEF0D | b, AFECEWEOFMIIIEN L TWRWAS, 4%, U7 ZEkIER KU TRU BFEEE
A AR L T D, ZENMHEERD, W EH EN DI ROATFHI Y X7 @D & 5 FWE DR E L = Dl
- BATRHEIZ DWW, REMFAEE L LR R 2 ED TWLSEHETH 5,
Fo. AFFWEICET 2 ERAORBIENC, #EAEOE—TT 4 =2k
FOERDBNFIZONWTERET DL & bIT, FHY 27 OF I GIEFIC OV TR
At atEd %,
2.5-8 | 2.5.4 | For radionuclide migration, as well as for the biosphere | 2.5.4 | It will also be appropriate to extend the analysis of transfers | In order to enhance confidence of reliability biosphere assessment, as recommended,
p.30 | model in general, future improvements will mainly be | p.30 |in the biosphere by considering the geochemical | NUMO will consider geochemical mechanisms that cause reconcentration of chemical forms
required in the quality or representativity of data and mechanisms of reconcentration of chemical forms, for | at locations such as interfaces between soil horizons or along redox fronts when developing
assumptions. example at an interface between soil horizons or along | the current biosphere model further.
redox fronts.
e | BEHEBRRO BT, A BT 7 e T | - B G, ATHETHROIEIIER LI T, 500125 5 50 R SR 8 7 o
037 (3.7 — 272 b ONRE DESREEDUED 414 D37 Fro. Pl TR ORESCRRIET Y v MM ¥ MR 2 T AP RE DO R MEIZ BT 2 HIER L PR A 1 = X L DBEIZHOW T, Bl

FITRDBENDTEAS D,

h > T, ALFATZRE O FHRMNE O MERL R A T = X
EERET DI LIy, AEEICBT 5BITo &
JEET 52 L bEYUTHAS D,

ROFME T L ~Di L Z R L T,
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0- > ) N e L.
LB =2 — 0 RLfig LB a2 — &SRS NUMO D %fJix
2.5-9 | 2.1.1 | NUMO relies on regulatory requirements published by | 2.5.4 | The potential impact on non-human organisms should also | The need for rac'liological protegtion of t.he envi'ronment, in_dufiing non-human specie.s, has
p.17 | various national authorities in other countries or guidance | p.30 | complete the analysis, in particular if an evaluation of been' suggested in reco.mmenda.tlons bY international organisations such as ICRP, bUt' 18 not
from international organisations involved in the impact is required by future legislation. specifically addressed in many international safety regulations and the nuclear regulations in
development of geological disposal projects, pending the Japan. It is thus not considered in the NUMO Safety Case. However, in the future, we will
establishment of dedicated regulatory req’uirements in N e gy _ vt mum | PAY close attention to international discussions and national and international regulatory
I PN * ZL“—\ ﬂ\\*\ﬁ GEEED f bO LT DI FHSEER, 258 | rends regarding impact analyses on non-human biota and introduce such considerations as
apan. 037 | OFEEAERIC RSN & A5, AMBUSROAH | necessary.
- DL EE L T % Th 5,
PPl B AT DGRCHHE U 72 BRI B 3L S D £ T . o) TS .
P20 | NUMO 13 mﬁé%%ﬁﬁibfﬁﬁ%@% o NRIASA D AW % G e BREEA S X 2 TS RR BT O M FEVEIZ DUV T ICRP 72 K O[F

Wiy 7 my =2 b OBIFICBEG-T 5 EEERE S O
TA L ZNHHLL TN D,

BREEBE DY S TIIRR SN TV D b DD, £ < OFFFMEI D22 2RI T H BARAIZ I
DFHONTNRNZ LD | BRI EE TIIMG ORISR E LT, 5%,
NS DA R 2 58RI B LT [EIBRAY 22 am -0 (= P Ak oo B 8l ) 2 1
BL., FERAICHIHITRO 5N 5 AT D & 2 B2 TREICHE LR 6 M3
IS LT DM 2D 5,
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2.6 Management systems
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Observations from IRT

Recommendations from IRT

NUMO’s responses to comments

%o WO T FEREFIH ATRE 2R B 2 3 X Clylic & &
O AR L EDOREREFIT HI2ODE T AT LR
S T\Wb, NUMO (X, 7urvy=27 hE@milic
BHTEZDLIIZ, INOLDOVAT AEBEL TR
D, ABOLEROBEME T EZHTHZ LKV, i
U7 B A MR T D Z E R AREE A D,

NUMO MR LS 27 A& BIRT 5 2 & 2 HER
Do

No. LE 2 —0 RfiE L Ea— 2SS NUMO D%}
2.6-1 | 2.6 It is recognised by the IRT as being in line with good | 2.6 The IRT recommends that a system be considered and | NUMO has cooperation agreements with the waste producers - Japan Nuclear Fuel Limited
p.30 | practice, including its inherent set of iterations. It is notably | p.30 | implemented in order to co-ordinate well with the authorities | (JNFL), JAEA and electric power companies. Based on these agreements, we discuss with
aimed at ensuring adequate coupling and maintaining and producers of radioactive waste the fundamental | them on how to share information necessary for setting up waste inventories for repository
flexibility. Flexibility is seen as a way to adapt the project assumptions on waste inventories on which the whole project | design and safety assessment (e.g., spent fuel reprocessing conditions and quality records
to site characteristics, to developments in science and is based. during waste package production). We also consider with them how to improve
technology, and to evolving regulations and societal methodologies of waste characterisation and waste package production that contribute to
demands. IRT 1%, 7= RO L 725 TN S FEEEY) repository safety (e.g., reducing hydrogen gas production associated with radiolysis). We
A major type of input data for this management strategy | 9% | ¢+ Sy |y oARAR 7 RS PE 2 3 )2 J5 o hick vk | Will strength such collaboration further in the future.
regards the characteristics and inventory of radioactive | P-38 | g T DOIEEEZ L WYNCTHET A =D D> 27 A& | NUMO needs to explain in detail the rationale and processes for setting the reference waste
waste, for which knowledge will evolve over time. L. EfiTAHZ L EAHEET A, inventory in the safety cases. We will consider with the government what kind of
communication with the regulatory authorities is possible in order to understand their
@ | IRT 13 NUMO O~ 3% A v R 25 Lk . NIET 5 expectations for this.
p37 | KEBRLED. 7y NT T2 7 4 XiTih-Te bk
L TR0 %, HRIC, )l 2 Ok L, Rtk 2 NUMO (%, BEFEMRAEE Th L HAFRE LU JAEA, Bttt & B E %
FFI2Z2HME LTV D EDBEH I D, FRHRME ATED | ARG ORRGHRL eI ORME L 72 b4 2 b U REICKLE R TER
X, TeT = b YA FORRE, BRI OFEE, (FHLEE AP BRSSO i B TG W) DI | BESEMRME O BUS B0, AL
AL 2 BSOS R ESRITH IS T D 7o b D I7ik L 538 DEAENER b (B 2 AT BRI R FE D KR T ZH AR OARRD (2% 53 5 B
HIREND, FRREBAN OB IOV TEm T I B EL T D, SR IDEEEZ S S
ZOVIY AL MR O EE IR AT T =S DEA T (ifE LT <,
D 1 O, BHVEEEDOREL A o~k UICE NUMO (%, BEFEWA >~ b Y OBRERIWSCEHET v AZ =TT 47— R
THHLOTHY ., TOHEIIRFHE L & b T D, BWTEHAICHAT 2 H0EN D 5, TS 282 RO SR FEZ RS 2
e BREEDE IRl a=lr—2 g URARENIZOWT, E & RITHRET L T
W<,
2.6-2 |32 The political and social context of the development of | 2.6 Given the large number of cases studied within the | A wide range of studies will need to be carried out in response to various conditions in the
p.37 | geological disposal projects also has its own requirements | p.30 | framework of the geological disposal project, and in order to | future, such as changes of waste inventory, updates of the Site Describe Model to reflect the
and dynamics that must be taken into account. Management find one's way among the different versions, each with | progress of site investigations. We assess impacts on repository design and safety
systems have been put in place to adequately integrate all different input data and different results, the IRT | assessmentbased on this information. To ensure that changes to the safety cases due to these
the information available at any one time and to reproduce recommends that in addition to the requirements | studies are implemented consistently and transparently, and to manage the complexity of
the studies and their results. NUMO has set up these management system, NUMO develop a configuration | handling different versions of input data and resulting output from these studies, we agree
systems to allow it to ensure good control of its projects. It management system. with the comment from the IRT that it is necessary to apply a configuration management
will be able to continue its studies in later phases, ensuring system. This will be integrated with requirements management, so that evolving case studies
adequate quality management. R | @y 7y = 7 b ORSHO T CRia S iz A — | can be managed in an integrated manner throughout the entire lifecycle. Therefore, we will
P38 | AMBNT LEBER . . ANF—X LEEENE continue to study the development of a system suitable for geological disposal projects,
wavs | B 7 a2 = 7 R OBROBIENE LA NENRAELSESE A= g L O S EGE R referring to examples of the application of configuration management systems in general
pdd | SUIRICH EET < XA DEEL 44 F 7 200 S AWM, IRT 5, BEH S A7 Aoz C, | industry and related nuclear facilities.

BEDOLBY, 5%, BEEWMA 0 N UIERO BRI, 1 MR OER & Km
LI-HEBRETT VO EH, 510060 U AR X OV 23T 0 320 75
ELEEIEREMITH LTI OE 2Bt 21T H ERH Y | Z 9 LRI
k=TT 4 = AOEENEERI DT> TEAMICERESND L HICTH 2
R0, REFHZAWD —HD AN T — & LRGSR O N—T 3 VEBRE OIS
RIGET B0, TA THA 7NV EEEZBEETCINOZ —KICEH TS L), &
HEH L CORE B AT LADEANMLETHH L EZTNWD, ZTDdh, —
X PE B RR IS BT DEARE Y AT AOWHERI /R EEsE L Loo, M
JEAV Gy FETHE L= v AT MBS ICIANT Tt &2 T,
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2.7 Research and Development
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Observations from IRT

Recommendations from IRT

NUMO’s responses to comments

Bl T3 7 Jnik & 22 2 2 Wik s st & L CHED
HiLd, NUMO OHUEREET MICES<&8—7
T AT —AIBIT D ZOBRETIEI RO D _RXHf: L
VEHEREN - SN TWD Z L 2R L ETOlE
FEHI2 (JNC,2000a ; INC,2000b ; AESJ,2019) &K
N TRU-2 (JAEA,2007) TR ST SEATHSE D AR
MEREFF_N—R L7725, ZhbiX, NUMO HBA% L7-
BEHHR Y ) a—varvEghdA Sy arohin
TICEEHBINTND, REFN—R L, etxtge e L
7= 3 FEHOMEREE Ch DIRBCETE, BT O HERE
A TR AR IO E S S b D Lo T
Wb,

e LEa—0 R L a5 R NUMO D%fi5
2.7-1 | 2.7 In the presented documents, NUMO lists a large series of | 2.7 The R&D programme calls appropriately for the study of | To select potential materials for engineered barriers, which is necessary to focus R&D, as
p.32 | scientific and technological topics that would deserve | p.32 | alternative materials for engineered barriers, in particular for | mentioned in the response to comment 2.1-4, NUMO agree to specify indicators and criteria
further R&D; however, relatively little mention on key the reduction of corrosion-induced gas build-up or for cost | that express sufficiency of design requirements based on sensitivity analysis. NUMO will
R&D programme priorities for the next development stage reasons. The IRT is again of the opinion that sensitivity | progress these activities.
is made. analyses could help NUMO focus its R&D programme.
o | I \ | AT S Y T B O 0 S R R A TS 2 BPEL AR E LT
PR SN2 EOHF T NUMO 1L, & 672 5058856 R&D 7' 77 LTI FHICBEICE > TRAET LA | <A, T AL b 2.1-4 ~DORIE TR LD ITREFHEATS 2 e et 2R
PV fid B ORI X OEARI 7 By 2 o— | P | SRR A b EORE NG, AT T ORES | BEREEA RIMET B L & blo, ZRBRT BRI 2RI LT Z LIzl
TaR L TWD 2 ROBAFEEFSC & > THEERMSE MBIOIFEZAT S 2 ENRD ATV L DITEEITH | Tk, BEICEFT D, T LIEFHEHEZED THEZL,
P37 1 77 L OBFNBRLIZ DN T AT~ TIE 5, ZZTH IRT IZ, NUMO O#FZEBRFE 7' m 77 LD
EAEBRISNTNRUY, BREAR DB, BT B RSLOATREME DS & D & D
BRTHD,
272 |23 Repository design follows the progressive strategy put in | 2.7 The IRT also suggests that the research explore alternative | As recommended, especially for the TRU waste package, NUMO recognises the importance
p.24 | place by NUMO, with development gradually integrating | p.32 | materials better suited to safe disposal in the geological | of future studies of alternative materials to reduce amount of gas generation and also
knowledge acquired on site and evaluated through safety medium to be studied. An interesting point of the programme | alternative packaging containers enhancing confinement in the case of gas pressurisation,
assessments. At this stage of NUMO’s SDM-based safety concerns the packaging of TRU waste, particularly with | considering applicability of these for relevant geological environments.
case, the design bases stem from achievements of previous regard to gas generation. This aspect, which had also been | For this reason, from the viewpoint of further improvement of safety arguments, NUMO
studies presented in reports H12 (JNC, 2000a; JINC, 2000b; raised by the IRT, must be the subject of attention for long- | will continue to study alternative materials for primary engineered barriers, backfill, and
AEASJ, 2019) and TRU-2 (JAEA, 2007), after having term safety. supplementary materials for construction and operation (such as grouting material), aiming
verified that requirements and functions sought are met. to balance contributions to both operational safety and long-term safety. NUMO will also
They are brought together in a catalogue of options, | BiRif | [RT 1T FE 7. RSO U AR F T2 424y % | monitor international trends in this topic.
inclluding innovative solutions developed b}./ NUMO. The P39 | DIZ LV LB A SR B T ORFSE AT 5
cosian bases are adapted to fhe three studied eeological SLERRET D, RTINSO, S AR | BEDOLBY | FHIC TRU BT S r— SRBITH LTI, BRI
ormations: Plutonic rocks, Neogene sedimentary rocks L OBBEICIST D TRU BEFEMD /S r— D0 U8 | K350 23 e DA [ T (R < o o — P DFERS . 7 2 D EIEIm % L
and Pre- Neogene sedimentary rocks. BDRZE Y, S0 % IRT BT CIBE L TWER, B | TR UIADIEE S 78y o DR BROME 7 Sl T U~ A
—_— N \ \ MR 72 ZBIEDTDIEET D RED D D, CEREL TR T a v 2 BT 52 813, ABROEERMEBR LTV D,
0,29 BL53 55 DRXEHT NUMO 237 0 2 BEFERIHRI I HE W ZD7H, WG OMERTE L UPAHREM OMEIZ OV T AT A% &0 7RH

5, ZEMD S R 510 EOBLRNG, NT AU TH-CHD R LM DI, 1K
70 MEORER - BREERHICHW D MBI E 2 &0, FESNE OBha bR L e
O, AT va LR VISR 2 kRl L T <,
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2.7-3 | 2.3.3 | An interesting issue addressed by NUMO relates to the | 2.7 From the facility design point of view, the IRT recommends | The features of design options tailored to the hydrogeological environment were illustrated
p.26 | arrangement of disposal structures in relation to the | p32 | integrating the  geological and  hydrogeological | in the NUMO Safety Case. For example, the PEM has advantages in terms of reducing the
possible characteristics of the sites to be studied. NUMO is characteristics of the site into the general architecture of the | risk of erosion of the bentonite buffer in case of water inflow during waste emplacement in
also developing its capacity in this area, which it will be repository and the design of its various components. the disposal tunnel, while dead-end type disposal tunnels have more flexibility in terms of
able to mobilise during the next phases of the geological avoiding highly permeable hydrogeological structures. NUMO will develop the facility
disposal project. ) W22 D8 6 IRT Tld. YA F OHVE 224 1 | design methodology to tailor the various design concepts and their components to the
FHARfB UK BRHIET 2 M % U538 D — R 70k vE & 2 oD X features of geological environment in a more concrete and detailed manner.
FIE | NUMO 28585 LT3 BUREOIIRED | o, i [P | 8 E7a0F—% FORIHIHAT 5 2 & &l
P3L 1B L 2 A P TE X HNDERE L BIE Ly T 5, CIR BT F T, BRI, BEREAE [E RS O TE BRI 63 D R E R it U
MIEORE TH D, NUMO [TFE-, ZDO5E TORE Xﬁﬁﬁ@ﬁmﬁ%imMLﬂﬁ#%ékk\m@*%L®Eﬁkwﬁﬁﬁﬁm
ﬁ%%%@%f%@ﬂfﬂf7mym7b®&®& ?/Piyhﬂwmﬁﬁﬁﬂiﬂ ﬁﬁb%?“&wot\mﬁﬂE%L’mE
PETITIES 2 Z L3 WREL 725 9, m#ﬁ7/a/@%@%$mm_k@bt@é%\gﬁﬁﬂﬁ% At S}
SRR ELSR 2 AR I \%Eﬁﬁﬁﬁwﬁﬁﬁﬁébt%&§#®%xﬁ%ﬁ
%%KOVT\%E%ﬁ®%@ﬁiDEW%ﬁO%%K&%éMt%@&LT%
fi 2t DTS,
2.7-4 | 2.3.4 | The technical provisions intended to ensure the | 2.7 Retrievability is also considered; on this issue, the IRT | NUMO recognises that monitoring as a means of surveying the conditions of the disposal
p.26 | retrievability of disposed waste are taken into account at the | p.32 | recommends integrating disposal monitoring and following | system can be linked to retrievability, in order to respond if an unacceptable perturbation
design study stage. Retrievability is a practical way to up with relevant parameters in terms of retrievability. The | (i.e., one which exceeds design specification) occurs in the repository before closure.
implement the reversibility of some decisions, which is a information generated will be able to feed into decision- | NUMO will develop a monitoring strategy in accordance with the Overall R&D Plan to
responsibility of society, including key stakeholders, local making in terms of reversibility, an issue that remains to be | make clear what information should be monitored to assess key conditions of the repository
communities as well as NUMO. It is important to consider investigated. system. As mentioned to the response to comment 2.3-4, the process of evaluation of the
what information might be needed for future decision- repository performance based on monitoring as part of the decision-making process for
making steps, and which stakeholders should be consulted. | it [N FTEEME & ZE STV 5, “HIZE LT, IRT (3. | Process reversal will be discussed with stakeholders during such studies.
P39 | U ATEEMEOBLED D AABOT=5 ) v T R A
B | BEHEY) ORI ATRENE 2 fE LR35 72 3D O BT B HE(H 1 L. PHE T A — ﬁ%k%?é*k%%ﬂTéo%: oy DB E TITA S 2DBLHIZ L 0 #JgiLsy o AT AR TERVEED
p.32 | REMRFTEE CTERIN TV D, [ ATREMEIT, RE O DOIEM A FEOBLE D BERIREICT 4 — F | ERHEZE R D ELRDNRE L LIS T D7), Mgy AT LOWKEE

FIAO AWk 2 BT D720 DBEN R FETHY |
CHFFEERAT— I RN E—, Mol a=7 1,
NUMO # & tENFFOREFTO D ThDH, 4
BOBEREIZED L RERNBLET, EORT —
ITHENE =B REES RENERFTDHZENE
EThD,

Ny 7T ENTELN, ZORITEBRBRETSND
NRELINTHRETH D,

EEMRTOITERELTE= &)/7%EWT EMEEREODUT, ML v AT A
@%%mﬁ%&m%ﬁot CEDE I RERET =L T T DHMENRD DD
[ZOWT, EREE OT%H%E’VN%J%{TO“UK TR IS
J& 4L 53 /%7A®&ﬁ#%%TL@®E%&m IRt B e AoV TIEL,
TR R 234 ~OEFETHIRRT L D2, Lo 2D > D, AT —27 KL
X —DEIMbEEE 2 THREZ21T 9.
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2.7-5 | 2.5.3 | The formulation and illustration of the system behaviour | 2.7 Safety assessments are also the subject of the research effort | As mentioned in the response to the comment 2.3-2, NUMO will continue to develop
p.29 | through storyboards is informative and useful. p.32 | relating to improved consideration of the phenomenological | numerical models for analysing processes occurring in the repository, supported by
The IRT appreciates the decision to present scenarios in evolution of the disposal system and its modelling, in line laboratory and in-situ experiments, often in cooperation with related organisations. This will
post-closure system behaviour in the form of storyboards, with the opinions of the IRT. It also calls for the allow us to deepen our understanding of key processes and to reflect these in developing
similar to several international examples (e.g. France and improvement of information management tools for the repository designs and safety assessment scenarios. Key issues mentioned by the IRT,
the United States). This approach could be extended to all migration of radionuclides and FEPs, in particular through especially those related to complex processes occurring in the near field, are listed below
scenarios and made more selfexplanatory for an external storyboards. The examples presented in the SDM-based and included in the Overall R&D plan. NUMO will evaluate potential effects of radiolysis
reader. Segmentation of representations in space is likely to safety case illustrate that this work is underway, and the IRT | for these issues.
facilitate the analysis of relevant physical phenomena, strongly encourages its continuation. Improvement of RN release and transport models
supporting  the development of a comprehensive Improvement of models of interaction / coupling between near field components and
assessment. B | ZRFHMICBI L TH L IRT OF R > T W55 AT processes
p.40 | LOBGEHNEE L ZDOETT Y 7\0)1%?#@ Ch A Further development and assessment of models of gas generation and migration
wig | VAT ADSLFVEERL TS DA~ — TORZ ifjcﬁ Do 7o, %EX ;‘ Joa- N LT Development of evaluation methods for colloids, organics and microorganisms
p.35 V—R— FIZOfFlERIEL, FTHD, 75&%1: E2 @%ﬁi FEP O E“EE‘/H}V?B&%%*&? Development of nitrate impact models.
IRT Lj‘\ W< ODDOEER P (7 T 2 ARLKE S E) w5, MERETT VIC %E < ﬂz 7 ? 7 — 7~ NUMO will develop models of such processes and accumulate required model parameters
LIRS PABER OV AT LD 5L FNIHT 5T ASRIBIE, = DIERAEIT T CHS 2 ERARLT ] ther with the technology to integrate them in order to more realistically describe th
DA% % b U A RO TG 5 e F30 . IRT 137 Ok %10 < HESS 7% ogether w e technology to integrate the order to more realistically describe the
_ ] X - - evolution of the near field.
f’i’aﬂ?fﬂﬁ?‘éo = 0):7::7 2—Fx, T_XTOTFY i e In addition, as mentioned in the response to comment 2.5-4, storyboards that
WHCTE AN OFTEIZL > TH b RF W, Z2[H] ’ : Ly .
s . . comprehensively represent the behaviour of geological disposal systems are used to guide
AIOBIAIL, BLET 5 W HIGOMP 2RI L, & the development of computerised tools that link th f scenario development
FE ) 7 SEAT 0 B3 1 s selopment of computerised tools that link the processes of scenario development,
modelling, and dataset production for radionuclide migration analysis. This also efficiently
manages information related to decision-making and the evidence used to support such
p.29 | The IRT notes that the proper consideration of the main decisions. NUMO will carry out this work in line with the Overall R&D Plan.
phenomena and processes, at different space and time
scales., shows z'lgood co'mmand of analysis in the geological ALk 230 ~OELITIRAT L 51T, By S 25 MC BT E BRI
Fepos1tory project. During later pbases of development, th.e AT AP ATED . D A REIHME S T U A ORI
importance of phen(.)mena considered §econda.ry at this T B0, AT AOWEESELE L BENNOEEIICRRT A L4 E’J &
stage must systematically be assessed. in relation to the L 72 BIGRAT £ 7 L OB & ENERC RN E R A D 5 2 L2 Lo Thike T
major processes and phenomena taken into account in the 5, RSN REL S, B ROEELEZE Lo, UTE2HEL LEETL
present assessment. {LEEAFOBI%E & AR L TR D . HFEICED T,
. i ) BEFERN D ORZFEE T 7 L ORI L
RORIRT (3, 5472 % 20 R 2 7 — LT LRSS L T 0 R T S RT BT (O 4
P36 | L RAEZWUNCEE L CNDZ LT Ly ey B AFAEE T O T 248
. =
U NEBY BEREEN E R T DL E XD, B e s
FO%DEMETIE, = DBIT KA &% 2 b H AR AR RO
SOEENZ BB CEE L EE R T nk R O

A & BIG L BT TIRRESRHIE T 2 LR H 5,

FREOFET NRRECEE ST DT A= O EWITL T, 2N S E#EA L.,

7 4 =)V REROIRREE LT 5 12 O A b B 2 54 5,

Fo, T A B 254 ~OEZFIZHRARTZL DI, B G AT LADSDFENED

FERNCEBLT D5 A b=V —AR— NOFEEIEH L, 2l L FEP ©

%iTAi%%ﬁLty%Jﬁ@% LD EREBITIIT O r —AREE TO T 1
BT D O R, F0MmIlE B a—Z ETHRONMNIT, A h—

) T M%ﬁbf N —EHOEREZ L RTERT LY — LD A D T

BY ., BEHEIZH > TINEMET D,
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2.7-6 | 2.5.4 | The set of calculations carried out for different disposal | 2.7 The IRT recommends a sustained effort be made to validate | As IRT noted, validation of simulation models and codes is crucially important to build
p.30 | configurations and conditions illustrates the capability of | p.32 | models and codes intended to evaluate disposal behaviour | confidence in the safety case. We are developing a systematic methodology of verification
NUMO to adequately represent the system for various and performance. This is all the more important since the | and validation, including both testing against observational data and critical expert review.
conditions, and to carry out the required set of consequence spatial and temporal scales in question are outside the usual | According to the Overall R&D Plan, NUMO will continue to expand verification and
calculations underpinning a safety case. The numerical scope, and it is therefore essential to strengthen the | validation of simulation models and codes in the future.
modelling seems mature enough to simulate site-specific confidence of all stakeholders.
systems, and to consider different disposal configurations o LB | T ET VB L2 — FOfEE (validation) |[E—77 4 7 —AD
and conditions. BN\ RT (3, BT L A TR B 720 DE TV | I A TR B 5 2 TR TEE L B L TR Y, RBRT— ¥ & O kg
PA0 | L o — RORERE (validate) IHESEIARS N A 2L | FO L E 2 —7 Y &8 U7 (KR M7 BFE (verification) $5 J OV 24 1 e 72
IR | S F S E RSO & R L THEITS L RIS 5, T, BE ORI % 5 24P+ | (validation) DT VERRAMELE L TV 2 & 2 REEHIIIR L TWD, AREHEIZ
p.36 | —HOFHEFERIT, NUMO ¥ S F SEREMITH L R A r — VA2 BSE R D L —BEETHY . Lz | ho T, rET VL a— FOREMICET DM it L T <,
TYAT LEMUNCERBLL =TT 4 r— A& HAS BoT, TRTDRAT =7 HRAL =0 b DEHEE E D
FHOMBER OB RS DN 2T b DIZDITARAIRTH B,
DEVZRD, ZOBEETMIHSITHALIZ SO
T YA MARYT 4w IRV AT L% I2b—h
TE SESERRD GO LRI BB T D L
INTELEBEZADND,
2.7-7 | 2.7 The IRT notes the Coordination Council on R&D of | 2.7 The five-year R&D plan will terminate shortly. The | With the completion of the Overall R&D Plan for FY 2018-2022, the subsequent Overall
p.31 | Geological Disposal between METI, NUMO, JAEA and | p.33 | recommendations resulting from this review could | R&D Plan for FY 2023-2027 was published on the website of the Agency for Natural
other R&D organisations. Additionally, the IRT preferably be integrated in a new forthcoming R&D | Resources and Energy (ANRE) of the Ministry of Economy, Trade and Industry (METI) in
understands that NUMO’s primary role is to identify R&D programme. March 2023 (Coordination Council, 2023). In the process of developing the Overall R&D
needs and integrate results in the safety case. The Plan (FY2023-2027) by the Coordinating Council, the recommendations of the NEA
expression of R&D needs should be a logical result of the |5 HEOEERIEIIELRLSKTTS, DL Review Report on the NUMO Safety Case published in January 2023 were explicitly
SDM-based safety case. FIRRIR P a—nb0EREN. 5% TEIITVS S e considered and acted upon.
PAY | B 75 AT ARBILD T E MEE LU,
BAUS | IRT 1%, #R5PESEE . NUMO, JAEA B X UMb oOFSE 2018~2022 FEDORKFHE O TIZ & b2, Tk < 2023~2027 4 D4R
P-39 | BB S I3 2 | Mg ALy BIFSEBR JE A B i T T ATEIDY 2023 4 3 JICHE kﬁ?%ﬁé‘i@}?i*wﬂ? JEDAR— L= IZAFENT-

H4 5, &5IZIRT 1. NUMO O E72%&ENL, A5t
AR D =—XEFE L EREE—T7 T 07— RITH
BETHIETHD EHEL T D, R&D =— X3,
WEBETT IS B —TF 4 r— A DN
RFERE LTRBEINDIRETH D,

GREE 3. 2023), FWiK R D ZORREE (2023~2027 ) OVERLIETRE
iz j’ou\f L2023 1 Hi _/\%émz LRI S T 5 NEA L E =2 —
WMEEORSIZOVTHMRFINThIL, WYUK TN D
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2.7-8 | 2.7 The R&D programme for geological disposal in Japan and | 2.7 Moving from a generic safety case to site- and waste-specific | NUMO identified many important technical issues through the process of developing the
p.31 | its funding are established under the leadership of METIL. | p.33 | safety case(s) would require strong steering by NUMO on | Safety Case and discussed their priority for improving confidence of future safety cases at
The IRT notes the Coordination Council on R&D of R&D priorities and their adequacy. To advise METI on the | Coordination Council meetings, together with METI and related R&D organisations. The
Geological Disposal between METI, NUMO, JAEA and R&D programme and associated budget, the IRT | Overall R&D Plan (FY 2018-2022) was revised based on these discussions and NUMO
other R&D organisations. Additionally, the IRT recommends that NUMO develop an R&D proposal based | conducted R&D activities on this basis.
understands that NUMO’s primary role is to identify R&D on the current safety case. Such a proposal should clearly | While formulating the Overall R&D Plan (FY2023-FY2027), R&D achievements from the
needs and integrate results in the safety case. The define and substantiate key R&D priorities to inform the next | previous Overall Plan and recent changes related to progress of the program (e.g., the
expression of R&D needs should be a logical result of the phase of siting and the next safety case. initiation of the Literature Survey and the Nuclear Regulation Authority's decision on "the
SDM-based safety case. In the presented documents, Considerations to ensure nuclear safety in the site selection phases for geological disposal™)
NUMO lists a large series of scientific and technological | ##i | =% v 7 7ot —7F 4 — A5 FHE 0 | have been taken into account. Necessary R&D topics to address recommendations from the
topics that would deserve further R&D; however, relatively | p40 | 4 FCEEEMIHHL L7t — 7T 4 77— A 2179 5 | NEA international review have been also included. As recommended by IRT, NUMO will
little mention on key R&D programme priorities for the 121 NUMO 2322 RE % OB S 3518 b F D 3224 4 & | continue the process of identifying key issues within developing safety cases and reflecting
next development stage is made. LELUTHRETAZ ENMEF S S, NUMO 25, #2264 | these into the Overall R&D Plan via the Coordinating Council. Thus we can appropriately
. 7a 75 AL EETPEIZHOWT METI (2B E9 % 7= | play our implementer role in steering R&D planning in Japan.
| BRI D MBS ORI T B ST L 20 0, BUTOE—T 7 4 = 22 THIE B S
P | e, BYENE OEHO FICHL STV S, EAERT 5 85 IRTIMERT 5, %9 LIRETIE, | NUMO 13, [UERSREROSERLEL TS ROKIREE T 5 L &
IRT I3, $HPELE . NUMO. JAEA 35 L OMlLoORiZe KOBIEDYA MBI L KD —TF 4 r— AU | o, REAHIC B CRETEEE (MET) 55 OBIRBIEHE & 24 & ok
PR HERIAS SIS % | HUBAL Sy TR BRI A 1 B AT 5 b, AT ORI D | I v — 77 A AD IR L S BLAH B B L, A REHE (2018~

H9 5, &5IZIRT X, NUMO O F72%&EX, #F5¢
DO =—X%HE L ERE =TT 0 r—AITHt
ATHZLTHD EHMEL TS, R&D =— X,
WEBETT IS B —T7F 4 7 — XD
RFERLE L TR EINDIRETH D SN E
OHTNUMO X, S 572258 ICET 2 —HED
BB IO vy 70— EZ2RLTWD
DN IR DBHFEEEPEC & > CEHEERFIEHE v 7 7 A
DEFNEALIZ DWW T MR TIZEAEE LI
EQAYAAN

TR L., TNENVFETRETH D,

2022 4EJE) AAEIE L7 NI 2O C& 7o, 2RFHE (2023~2027 4-F)
DREICYT=>TiE, 9 LEMEBROBRESLHFEREDOEN CUFAA DB
A, R HIBRBIITIC L 2B EFEHERORERY) 2HExs L bic, KEEL
Ba—IllXo OURSNTRE - #HERFHIZHIGT 2 72O OMFFEBA% 2 KK LT
5, BEDLBY  ABLHBREHE LB LT, =TT 4 r—ADOERR AR L L
tﬁ%%%ﬁ%@%m&iwﬁﬁmmﬁ%kw5?mtx%ﬁﬁb EFNEUND)
BRI R E 2 U HED D Z ENTEH L O FEMERE L TokB =R L T
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3. Conclusion and recommendations

Summary of key observations and recommendations
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Observations from IRT

Recommendations from IRT

NUMO’s responses to comments

ELL#Aﬁétw®ﬁmfﬁ@%&ﬁ%f%é
L TWA, IRT 1%, BRIZBITAZNE T
LSy DY — 77 ¢ /r— A (INC, 2000a) (JAEA,
2007) (X LT, WEBREET VT TXVBLFER) <
HDHZ EEERMLTE, NUMO X, ERBy720 A
N CORMIIZER S ki & Y — L2 g T H
BREGRMBIT AT D —T T  r— ADBAREE
ERRRAEZFEREL TV 5,

No. . . N — -
LB o — 0 R LB 2 —IZEO< RS NUMO O %t i
3-1 3.1 The IRT recognises that the SDM-based safety case is an | 3 To continue efforts to further increase its understanding of | As mentioned in the response to comment 2.3-2, NUMO will continue to develop numerical
p.35 | adequate iterative way to describe and integrate existing | p.34 | the systems in order to be able to analyse them. models for analyzing processes occurring in the repository, supported by laboratory and in-
knowledge at various time and space scales. The IRT notes situ experiments, often in cooperation with related organisations. This will allow us to
the i‘more realistic” nature of the. SDMS' vis-a-vis the B | AR L VAT AOFMRAETRD . ST TE D K I deepen our understanding of key pr.ocesses a}nd to reflect these in developing reposithy
previous safety cases for geological disposal in Japan (JNC, 41 | TO e, designs and safety assessment scenarios. Key issues related to complex processes occurring
2000a; JAEA, 2007). NUMO has demonstrated its p- in the near field are shown below and included in the Overall R&D plan. NUMO will
capability and maturity in developing a safety case, evaluate potential effects of radiolysis for these issues.
including the methodologies and tools that will be used for Improvement of RN release and transport models
the assessment at specific sites, which is consistent with Improvement of models of interaction / coupling between near field components
international practice. and processes
Further development and assessment of models of gas generation and migration
. s ) — = — . . . . .
g | IRT f@%ﬁﬂ :ET/‘/ (CHES =TT 94 7 ff Development of evaluation methods for colloids, organics and microorganisms
pa2 | P S % E A2UFHA - 22RO R o — L CREAR O S Development of nitrate impact models.

NUMO will develop models of such processes and accumulate required model parameters
together with the technology to integrate them in order to more realistically describe the
evolution of the near field.

NUMO is also currently developing a method to analyze three-dimensional nuclide
migration behavior on the large scale extending from underground facilities to the biosphere
and continuous refinement of this work is included in the Overall Plan (see the response to
comment 2.1-3).

TR k232 ~DEEITHART- L 9T, #FELS S AT MR W TEBICREA
T HREBIRIC %?6@%%@®\_hgéﬂﬂ%mmﬁ%ﬁéﬁﬁv%)ﬁ@%
FITHEUNI KT B 720, AT AORIEZELZ L 0 BLEMN ) OEEMICERTLT
é_eéamkbtﬁ%mﬁ%rwﬁﬁgm%\%%%%kL%Lﬁﬁgimi
BRClE R A D D Z LT K o Tkt 32, FFIC, BHERBIR A0S =7
74—V RIZBE LT, UTZ%EE LETT EERNOBR A D 5 2 & 22k
FHENZ R L TRV | FHRICED T, 26 OFBEIZB W T TN TR RO
BAEEETD,

- BRI D OBRERHTET VO REIE

NY T AT BAEHE OF BAEHSOHE B S

H AEAR L OBITES)

anvA R - HiY - EM O

TH R 0D 52 28
FROEFIVERICEE T AT A= DR EWITLT, ZnbrxEHL=T
T 4 =)V REROEE LT 5 720 O b 25+ 5,
F 7=, BUE, #I FhEa% 0 5 ATREICE D IR A r— )V &2 kb5 & LT ZRooH) e ki ff
BATZE B &2 AT P RE 7 FIEO B R 2D TR . 5% b T O&EEICm T 2B %
kT 5 2 & A REREEIR L TWS (A2 |k 2.1-3 ~DEIESMR),
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3-2 2.7 The R&D programme for geological disposal in Japan and | 3 To reinforce its role as specifier of R&D studies and | As mentioned in the response to comment 2.7-8, NUMO identified many important
p.31 | its funding are established under the leadership of METI. | p.34 | integrator of the results obtained with the support of | technical issues through the process of developing the Safety Case and discussed their
The IRT notes the Coordination Council on R&D of specialised research institutions in Japan. To rely on the | priority for improving confidence of future safety cases at Coordination Council meetings,
Geological Disposal between METI, NUMO, JAEA and lessons of the SDM-based safety case to specify R&D needs, | together with METI and related R&D organisations. The Overall R&D Plan (FY 2018-2022)
other R&D organisations. Additionally, the IRT prioritise them and submit them to the institutions in charge | was revised based on these discussions and NUMO conducted R&D activities on this basis.
understands that NUMO’s primary role is to identify R&D of conducting studies and research. While formulating the Overall R&D Plan (FY2023-FY2027), R&D achievements from the
needs and integrate results in the safety case. The previous Overall Plan and recent changes related to progress of the program (e.g., the
expression of R&D needs should be a logical result of the | #R | e g gecam ug o perer 45 1 08 | A 0D B P 72 BE o> 3 $2 | initiation of the Literature Survey and the Nuclear Regulation Authority's decision on "the
SDM-based safety case. In the presented documents, | P-41 753 = ‘} THE LN BT B OFE A & W 9 #fE & L | Considerations to ensure nuclear safety in the site selection phases for geological disposal")
NUMO lists a large series of scientific and technological wE A iffb+ 52 L, HERE TS /L2 < | have been taken into account. Necessary R&D topics to address recommendations from the
topics that would deserve further R&D; however, relatively —{z — 7 T A4 —ZADEINEIED L, WF3EEE% =— X% | NEA international review have been also included. As recommended by IRT, NUMO will
little mention on key R&D programme priorities for the B U, BEENEST 2 401F T, F 2 FAFSE 2+ 9 # | continue the process of identifying key issues within developing safety cases and reflecting
next development stage is made. BT A L, these into the Overall R&D Plan via the Coordinating Council. Thus we can appropriately

P play our implementer role in steering R&D planning in Japan.

o8 | BARICEE BB OWEMET 0 Y 5 AL 20

BT, BFEREOTEO TICHL SN TWD, AR 278 ~DEIETIHRARIZE F Y | NUMO 1 aﬁm&ﬁﬁ%%@W%@ﬁ

IRT 1%, RRFPEFEL . NUMO. JAEA B L OO
BAFEHSBE N S5 5 | B ALV iF FE BRI IR Sl Ik
H9 5, &5IZIRT X, NUMO O F72%&EX, #F5¢
DO =—X%HE L ERE =TT 0 r—AITHt
ATHZLTHD EHMEL TS, R&D =— X,
WEBETT IS B —T7F 4 7 — XD
RFERLE L TCRIAINDIRETH D SN E
OHTNUMO X, S 572258 ICET 2 —HED
BB IO vy 70— EZ2RLTWD
DN IR DBHFEEEPEC & > CEHEERFIEHE v 7 7 A
DEFNEALIZ DWW T MR TIZEAEE LI
EQAYAAN

Zi@ L Th %@&ﬁﬁ%%%r?é&k%_\ﬁﬁA IBWTRFEES
(METI) 35 X OBIFRAFZEREES & 2 & O SEIRf % 4 & — 774#~X®%ﬁﬁ
M EE WO B GHER L, EHHE (2018~2022 FJE) ZEE L7 5HFHE
RAEAEDTE -, WEHE (2023~2027 4£E) OREIZHT=->TiE, 95 LIz
ZEBAFE D AR HE EBREE DO 2L CCRFAE DB, [+ HHHTIC L 2 B EHHED

PERE) ZEsEZ DL BT, AEBLE 2—I2 Lo TURSNTIRS - HELEEIE
KT AT DF B Z L TS, IS0 LB A% bIBSHAL T

T, B—=77 4 r—2ADOMERE FElh & U7 ZERA s i E o & 2R E~D
MLl WS Fae R Efke L, HARSEROMERREH B2 @I ED D Z LT
HEIEEMRE L TOREZRE-L TN,
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3-3 3.1 NUMO has conducted significant work to produce the | 3 To continue its investments in international activities, both | International cooperation is an extremely important element in advancing Japan's geological
p.34 | SDM-based safety case. This is based on the experience | p.34 | with the international bodies, the NEA, IAEA and the EC, | disposal program. NUMO is currently an active participant in most OECD/NEA working
developed over the years from previous safety cases, and with the organisations abroad working on geological | groups and expert groups related to radioactive waste disposal. NUMO is also an active
adequate consideration of foreign practices, extensive disposal projects. member of EDRAM, participating in collaboration activities of the leading national
R&D, experiments in URLs and NUMO’s sustained geological disposal implementers. We are also involved in expert meetings and international
activities within international bodies. . NEA. IAEA. EC 7¢ & OEEHERT. 72 & N HIB LSy conferences organised by the IAEA. In addition, joint research and other activities are
TR FuPx s MO T HESMER O W & O ERIEE) conducted based on bilateral Cooperation Agreements with overseas implementers and
R | NUMO 13 - DOHEEEEF I ESS v —TF ¢ p.41 ~DOIERIB I A s+ = L research institutions. This international network enables us to learn from the latest
pA4l | 4—x VERR DT 8 R I N2 5 T » T X -, T HUIE. developments in other countries, as well as to share the results of technological development
TNETOE—TF 4 r— RS BEORE Wi and experiences in dialogue and communication with various stakeholders. We will
WTOWEITFO4 7 keE . RE7 2% . URL O certainly continue to participate in such international cooperation and activities.
KER, NUMO O[EEHERE N T Ok i) 2 ih B2 5
NTWN D, EIBR 7013 B AR O MU ALy 3 2 D TS 5 2 T CERERERTH 5,
NUMO (3H/E, OECD/NEA DS EBEFEMILSY IZBIE D 1F & A & ORI A %
BIR 7 —7 | TAEA 3BT 2 M FE R E-CER SR, = O HE L5y
m%%’iwﬁ%éﬂfwéEMMM®E@M’%@%K£MbTw60ik\
A it AR FERREE & o> EIR 0 0 1R IS A D < SERIMFSESE & SR L T
Do ZOX D REBRNRA Y P U =7 KT D 2 k’in\%%ﬁmﬁﬁé%%
DRPLREBRIZ S & & BT, AARDOHIEAS FHEIZ 61T 2 HABH T D AR S
FIERAT IRV E =L OHFERLAI 2= —v 3 VITRBIT D RBROILE
E%& T kbfwéo7%%;®i9@l%%@%ﬁ\%@“@§M%ﬂM¢éo
3-4 33 The IRT understands that the NRA is in the process of | 3 To use the NUMO pre-siting SDM-based safety case to guide | In August 2022, NRA issued “the Considerations to ensure nuclear safety in the site
p.37 | developing dedicated DGR regulations and would like to | p.34 | dialogue with the NRA. The pre-license dialogue’s objective | selection phases for geological disposal”. In creating this NRA guide, METI and NUMO
emphasise the importance of having a first set of such is to clarify expectations and steps until formal licensing | openly exchanged opinions with the NRA, following an invitation from them. We hope that
regulations as early as possible. International experience phases. the dialogue between NRA and NUMO will continue and be strengthened in the future,
shows that regulatory requirements can and should evolve while ensuring that transparency is preserved. In order to enhance dialogue with the NRA,
as knowledge of disposal increases. With this approach, the | NUMO OHBEBEEEFAICES S 1 MREoRE | NUMO will actively provide information on how dialogue between regulatory authorities
first set of regulatory requirements would not need to cover RHARIB BT B —TF 1 /— A% NRA & OXIZEDES and implementors is implemented at the international level, as well as on the efforts in this
all detailed level requirements related to the DGR safety. | p-41 LB L. SAELARORED BMIL. EX/ S | area in different countries. Also, NUMO will actively communicate the process of
International experience shows that a pre-licensing A AEBEE TONSEE L T 2T S - responding to the IRT recommendations on the NUMO Safety Case, particularly in terms
dialogue between the implementer and the nuclear LThD, of related R&D plans and expected output, so that opinions on these can be obtained from
regulatory  authority (without compromising the the NRA.
independency of the regulatory authorities) provides the
implementer with an understanding of regulatory JEA TR T ESIT 2022 45 8 HICHE Ui [ ELER AT Hi X 25 O B & R 2 2 e
expectations, and is an important element for successful AR L EBEBINARXIEHE | OFEBRRICBWT, B /X — f“j’o Ig0)
DGR development. NUMO Z#i& ., ARDHZITIWTE AT Z Efi L7z, 20X D ftk % etk
L7252 381 28 25 & NUMO & Oxtalns 41k & biflkfc - b S s 2 & &
BRI | [RT 13, NRA 7% DGR IZHBHE L7- Bl 2 H @ T % ﬁbfwé HHIZEB S L OMFEOIFEMALIC SR 5 K 5| [FEEEA L~UL T &
PAS | DL APRLCBY . ZD LD BREEORNOY v R VTN 5 B R & R M AR O XTFE DR D RS E O IR Y 77 EICB T 5 1

%TA&@DEQ’W%?ézkwégﬁ%ﬁ%T
o [EBRR 72 REERIL, A3 IZBET 5 Rk O LRI -
Tﬁ%ﬂ%ﬁ%wm?“éﬁ HERHY, T, 255D
REZELEBRLTWS, ZO7 7 —F T, &AD
—EHOHHIEEIL, DGR OLAMEICE L TR L
LTI RT M@ 20 E8IT R0,
FEIBR Y 7o iR BRI, 20 AR & L1~ )3 2 Ry & RIS
BiT25 G ROMSIMEZH 2DV i 7 e
Y AFTOXEEC L - T, FEhE E R = o EE

EREMAINCRET S L & bic, BENEFRSEEOEEEL B a—Cranizt—
TT A= ADUGEIZET DR E ~ORSIEEESC, BT 2 BN REE & E
WD < 72 A FEMRAIZ B LT <,
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APETE, £ DGR AR DEERERTHH Z
LZTILTND,
3-5 33 Regarding waste inventory and characterisation, the IRT | 3 To organise the exchange between waste producers and | As mentioned in the response to commnet 2.6-1, NUMO has cooperation agreements with
p.38 | recognises that NUMO works within the boundaries of | p.34 | NUMO in order to refine the data on the characteristics and | the waste producers - Japan Nuclear Fuel Limited (JNFL), JAEA and electric power
Japan’s Final Disposal Act (METI, 2000 and 2015) and inventory of radioactive waste to be disposed of in the | companies. Based on these agreements, we discuss with them on how to share information
Final Disposal Plan. The IRT notes that the utilised geological repository. Requested data should also ideally | necessary for setting up waste inventories for repository design and safety assessment (e.g.,
inventory in the safety case dates back to 2008 and is cover potential evolutions of waste inventories and | spent fuel reprocessing conditions and quality records during waste package production).
generic in nature. characteristics. We also consider with them how to improve methodologies of waste characterisation and
waste package production that contribute to repository safety (e.g., reducing hydrogen gas
EHENT BEFEM A Ly kU EEESERICE LTIt NUMO EHEND Hi R ALAY BT LSS S D HUEVEBETE D ERIE & A production associated with radiolysis). We will strength such collaboration further in the
PA6 | DYEYIT AARDRAILSE (METL 2000,2015) 5% [ P4 | o RV ICBT 27— 2T 2 7wic, pesem s | future.
O ARy GBI OFEFAN CTd D = & % IRT 1338 L AF & NUMO Do) L 2w 5 2 L, RIS
TW5, IRTIE, =774 r—A TR ShizA >~ (X, BRT DT —ZIBEFTHOA R b U ERED | 3 A2 R 2.6-1 ~DOEEEICEBWTRARZE Y NUMO 13, BEEMREETHDHH
Ny MY F—=ZX2008 FFITHY . R EE TH LD AREME S Z D D, KIS L OVJAEA, EHEHEEHAHE LA TR | o ORGSO R
LT EAEREMLTRER, DHAF LI DA X2 MU RECKHERTER (BB RE IR RGO M E
) OIAG | BEFWRAE O BUSEAN-C, W58 D2z artm b (B 2 T # 5y
FRIZ A D KFEAT AFARORE) (2553 2 BERAREE R OBAF I >V Ckin
EATOHEREL TND, 4% IOEEEE S 5@ L TS,
3-6 |33 Based on international experience, a national framework | 3 To consider, for the next phase of site selection, an | We recognise the value of the suggestion of an international peer review (such as an IAEA
p.38 | including stepwise licensing and clear roles for different | p.34 | international peer review (such as an IAEA Artemis mission) | Artemis) focusing on the overall DGR programme. This would include R&D frameworks
organisations is a prerequisite for the successful focused on the overall program and regulatory framework of | covered by the Coordination Council (as described in the response to the comment 2.7-8),
implementation of a DGR. the DGR, which is useful to support the successful | regulatory frameworks and roles of related agencies. We will discuss this further with METI
development of the DGR. in the future.
g | HPRHURREBRIC ST L, DGR OKHia HR L E | . o N ) ~ ‘ ‘
0.46 @@Ui&%%@ﬁ%ﬂ?mtx%éiéiﬁﬁﬁ]ﬂl KDY A FEEBFE TIL, DGR ORIKN 27 0 7T A | GBI MEEO L) Rt —T7 T 4 r—A~DOE7 L a—7IF T, aA

DEND Bl %2 & TeE N O AAE © DS FiTHE S
LD,

CHBIOMMEAICESEZY CEERBET L E 2 —
(IAEA Artemis X v > a7 ¥) Z#Rardsrz s, *
AU DGR DOPAR RIS O TH A 9,

¥k 2.7-8 ~DHIE Tl 7- L 9 RS A LT AFE B OB Ok 7. B
BT HEBEORE R ELEDEEEEO T 7T AT HEBENRET
t'=— (IAEA ® ARTEMIS 72 &) OF IO W TITEE RS L T1ED, A
RIS IZ DWW TIEA T, BRFEES L L T,
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3.1-1 | 3.1 The IRT recognises that NUMO has compiled a sufficiently | 3.1 Given the large uncertainties associated with the basis for | Based on the experience gained during the development of the NUMO Safety Case, as IRT
p.35 | comprehensive safety case for the current programme | p.35 | NUMO’s SDM-based safety case, including fundamental | noted, it is recognised that future safety cases should include a range of sensitivity analyses.
stage. programme uncertainties related to the waste inventory and | These will help understand the impacts of the possible range of waste inventories, geological
regulatory requirements, the IRT also considers that | environmental characteristics (such as permeability of the rock that can have a significant
g | IRT 13, NUMO WHAED T 1 75 LB/ NUMQ’S programme dev'eloprnjm'lt could .b'er.leﬁt frf)m impact on .radior'luclide migration), and engineer.ed Pgﬂier specifications on ‘performance.of
Bt —TF 4 r— 2R ER LT = & 23R 5, extending its safety case with additional sensitivity studies. | the geological disposal system as a whole, or of individual components of this. Such studies
p-42 Such studies could, for example, cover a range of | will demonstrate flexibility and robustness regarding the concept of geological disposal and
inventories, different levels of requirements, data ranges of | the methodology used in the safety case and we will continue to develop the technical basis

site properties such as rock permeability, or variation of | for this purpose.
technical specification like engineered barrier thicknesses. | Therefore, we will continue to study indicators that can evaluate the performance of each
Such an approach, used in other countries in the framework | component in terms of the safety function of the overall system (as described in the response
of pre-licensing studies, would be an effective way to | to comment 2.1-4) and to develop analytical models that can more realistically evaluate
illustrate the flexibility and the robustness of the proposed | system performance without excessive conservatism (as described in the response to

geological disposal concepts and of the methodology used in | comment 2.3-2).

the safety case.

A AR HREZE TR LI =T T 4 F—AWEDOT T e —F 2 iz, 5%
FIRIR | e A vy b U OB BB D BANAR T R | v — T F 4 =AW, D D LB 0 BEERA LR R RO S
PAZ | 7T AORHEFNER & NUMO QMBI 7 /T | i/ U TRMEIC R & 708 4 S BRBEE, A TN 7 OfbiEe &

S —=TT 4 r—AD T HRICEE T DK E R RS
PEAEEE %2 . IRT 1L, NUMO O ~7 1 275 LBHFEIC & -
TREMNT 2 N2 T —T T 4 r— AL HEET 5 2
ELAWEBEZD, TOL D R TIIFI IR, A v
R MY OIERLEESER LV OEM, BT K
P ol FEET — 2 O, ALY 7O
S LW o R En o R—E N D, A o
B ZAEHZBIT D RET O A B W CTECTERH S
TWAHZDOEIRT7Te—Fid, #EINTWDHHE
WMy &E L —T7 T 4 r—ATHEA SN D FEDOZE
WM &R Z T 5 IR TIETHE A S,

(B A HEE LIS AIENHUB ALY Y AT MRS D VISR EEFE OMREIC 5 2
LB R T D REMT 2 FET A2 LIk o T, BSOS L —T
T4 = AT T 2 7 EEmIC BT D FikE L EEEE A R LTV, ZDH O
HIEBOEFHEZED TN, 207D, A R 214 ~ORZE|RLTE, VA
T LERDO LRI D 2 BB R OMREZ 7l T & 2 fEORmE, a2 A
k232 ~OEIE TR, VAT AW R RSFEZHEBR L, AT A OMRE
£ 0 BUSERYIZ TN C = AT E T L OBR 2kt L T <,
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3.1-2 | 3.1 The IRT recognises that the SDM-based safety case is an | 3.1 The IRT’s recommendation to NUMO is to continue its | As mentioned in the response to comment 3-1, NUMO will continue to develop numerical
p.35 | adequate iterative way to describe and integrate existing | p.35 | efforts and further increase its understanding of the systems | models for analyzing processes occurring in the repository, supported by laboratory and in-
knowledge at various time and space scales. The IRT notes in order to be able to analyse repository performance to an | situ experiments, often in cooperation with related organisations. This will allow us to
the “more realistic” nature of the SDMs vis-a-vis the adequate level for future decision-making. To do this, | deepen our understanding of key processes and to reflect these in developing repository
previous safety cases for geological disposal in Japan (JNC, NUMO should have access to key capabilities nationally and | designs and safety assessment scenarios. Key issues related to complex processes occurring
2000a; JAEA, 2007). NUMO has demonstrated its continue to draw on the potential of international | in the near field are included in the Overall R&D plan.

capability and maturity in developing a safety case, collaboration. The IRT encourages NUMO to continue its | For this, as IRT noted, international cooperation is extremely important. As mentioned in
including the methodologies and tools that will be used for investments in international activities, both with the | the response to comment 3-3, NUMO is currently an active participant in most OECD/NEA
the assessment at specific sites, which is consistent with reference bodies represented by the NEA and the IAEA and | working groups and expert groups related to radioactive waste disposal. NUMO is also an
international practice. with organisations abroad working with geological disposal | active member of EDRAM, participating in collaboration activities of the leading national
projects. geological disposal implementers. We are also involved in expert meetings and international
B IRT 3. HERETES /1/ WZHASLE—TTF 4 — R conferences organised by the IAEA. In addition, joint research and other activities are
p.42 CXFESFE 732 E#F‘Eﬁ[é] 72 A A — )L CEELE D Gk g | IRT I NUMO (2, IR OBZEIREEITH 9 2 TH4y7 | conducted based on bilateral Cooperation Agreements with overseas implementers and
23: naL LitedT 57 ?S?DODJ@@J’C }i@ W72 HIETH 5 LrLE TS OMRER ST CX A L H . F %% )y | research institutions. This international network enables us to learn from the latest
LRI LTS, IRT IE, HARIZEIT D ZIVETOH P42 g i3 AN ‘/7\ FAOHEE X HICED D LD @]ﬂ:’g" developments in other countries, as well as to share the results of technological development
LSy DY — 77 ¢ /r— A (INC, 2000a) (JAEA, %o FDOTHI21T. NUMO BEARNO E% TRHESIIC and experiences in dialogue and communication with various stakeholders. We will

2007) Zxf LT, MEREET VI TL 0 EFEN) T
HDHZEERBERHMLTELS, NUMO 1. EARAY7Z20 A
N COFHMBICER SN D HiEfwm E Y — 2 E O L H
PR IBIT L AT H 8 — T T 0 r— 2 DT EE
ERRAE & FFEL TV D,

txb\l%%ﬁ@éfm ﬁ%%%m%%ﬁféé
X T22EBMETHS, IRT X, NEA X° IAEA
IR SN D EBERCHE ALy 7 a Y = 7 MY

FLA TV D USRS D X7 & OE BEIE B~ D R 2

INzfkweT 25 L 9. NUMO IZEV ST 5,

certainly continue to participate in such international cooperation and activities.

AN 3-1 ~DORETERRZ L HIC, #iELG AT ATBWTEMIZ
ﬁqé nﬁﬁ% %?é@ﬁ#%{m&)\ _m%%@/\%®an+%ﬁ/ﬂénq:'fﬂﬂ Nl 2]_0)*%
FNTHUNI KT 5720, VAT LAOREE(LE L BIEN ) OEREMICRELT
HZEHENE LEBEMITTT LV OEELE . PR &8 LN H=RNE
BR-CIRALE R A D D Z LI Lo THkE T 5, FriC, BMERBLE AV S =7
74—V RIZEL T, BT MLEIROBR ZED D Z L 2 2REHEIR L TR,
EFEIZHED TV,
ZOEDIC, RO LB EBEB MO TEETH D, T AL b 3-3 ~DEE
Tik~7= LBV . NUMO IZHAE., OECD/NEA Ot FEIEM LAY (2 B 51 F &
o 8 DVEEER R0 70— 1AEA DB+ 2 R SHCEESE . £F
DOFH B ALY FEh TR L 0 ST D EDRAM O EhAS I FEMmAYIZ S0
LCW5, F7z, WA EAR-CHFZEHE & o —E R i 7 e 12 355 < KRpF e
%%mbfwéo:®;5ﬁl%m&*/%v &%%ﬁ?é*&’ib\%ﬂﬁ
BT DA ORISR TS E & BT, HAROHBAL S FHENZ 81T 5 £l B
BORBRLCIEIERAT — I HRNLE —LOx ez 1%77~“/a BT B
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ZARE7RIR Y BAITER T 5 Z L O EEMZ M
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THHIEA LT 2SR H Y £-,. 255D
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—HEOHHIFEEIL, DGR DM LR L
AL TETRNT T DML,

FEIBS A 20 B 1, 2k =R & - 0B 2 = & oI
BT D BHIYS ROMSIEZE 2 Dre) #Fe 7 o
T ARTOXFEC L o T, S hE FE AR Lo RrEE
ZHfif CE, TN DGR IR OEE LR ERTHD Z
LA RLTWD,

No. L E a0 RAF L2t < HRE NUMO 0%t
33-1 |33 The IRT understands that the NRA is in the process of | 3.3 The IRT recommends that NUMO proactively engage with | As mentioned in the response to comment 3-4, in August 2022, NRA issued “the
p.37 | developing dedicated DGR regulations and would like to | p.38 | the necessary organisations for the establishment of a pre- | Considerations to ensure nuclear safety in the site selection phases for geological disposal”.
emphasise the importance of having a first set of such licensing dialogue with the regulator based on the current | In creating this NRA guide, METI and NUMO openly exchanged opinions with the NRA,
regulations as early as possible. International experience safety case. Such exchanges prior to the development of the | following an invitation from them. We hope that the dialogue between NRA and NUMO
shows that regulatory requirements can and should evolve successive safety cases would reduce the risk of NUMO’s | will continue and be strengthened in the future, while ensuring that transparency is
as knowledge of disposal increases. With this approach, the future work deviating from the regulator's expectations. preserved. In order to enhance dialogue with the NRA, NUMO will actively provide
first set of regulatory requirements would not need to cover information on how dialogue between regulatory authorities and implementors is
all detailed level requirements related to the DGR safety. | Bi#Uit | ypr IZ. NUMO RBUFDtr—T7F 4 r—2% +a e L implemented at the international level, as well as on the efforts in this area in different
International experience shows that a pre-licensing | P-45 THERY S & OFERR 7 1t AT ORIZE A Hesr T 57 countries. Also, NUMO will actively communicate the process of responding to the IRT
dialogue between the implementer and the nuclear DI LB 22 AR RS T8 X T B & 5 HESE A recommendations on the NUMO Safety Case, particularly in terms of related R&D plans
regulatory  authority ~ (without compromising the BIEDY—T7F ¢ r— AERBRT BN ED L D 73258 and expected output, so that opinions on these can be obtained from the NRA.
independency of the regulatory authorities) provides the TEAEAT 5 2 & T, NUMO OVEEMN ke, HH Y /o
implementer with an understanding of regulatory NS EBL LU FENCHENI VAT EZST N T | 2 AL 34 ~DOEIETRRE L9912, FEHHEHEIEZEESIT 2022 48 AICEL
expectations, and is an important element for successful x5, 7= THESERA R 4% OB ERF L 2R D7 L BBEN DRI FHIE ] OFRTE
DGR development. WRIZBWT, BRTRLX—TE L ONUMO & & | AR OB TR LI
Mz %Eh Uiz, 20 & 5 Btk 2 e L7252 10 2 B2 K & NUMO & ot
BRI IRT 1, NRA 7% DGR \ZAEE L= il 256 & T % AR & bl IS NS Z L I LTV D, BfilEE S & OXFEOTEME(L
PAS | ZLABMRELTEBY . FD LS REHEORIOY v b WZORND KD EHEEM L~V T ST DY & & F2 i EAR O %58 DOTE

D GRHAE DY M7 EIZBT D MARMRAYICRET D & &b, ORI
MR EEOEHEL E 2 —TRINIEE—T7 7 47— AOUGEIZET 515 ~Oxt
JEEFRRS, BT D BN BH A FT I & Z AU D < plR 2 & A FERAYIZ AR LT
<O
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332 |33 Regarding waste inventory and characterisation, the IRT | 3.3 The IRT recommends that this be updated, taking into | NUMO will design a DGR that can accommodate the required volumes of the specified
p.38 | recognises that NUMO works within the boundaries of | p 38 | consideration the full spectrum of current waste inventory | wastes, which are currently more than 40,000 canisters of HLW (vitrified waste) and more
Japan’s Final Disposal Act (METI, 2000 and 2015) and and possible future waste from different streams. than 19,000m?® of TRU waste, defined by the Designated Radioactive Waste Final Disposal
Final Disposal Plan. The IRT notes that the utilised Plan (hereinafter “Final Disposal Plan”). Regarding the details of the waste inventory and
inventory in the safety case dates back to 2008 and is . IRT |3, BATOEEZES A L~y N OSfH L . S & its characteristics (as indicated in the responses to comments 2.1-2 and 2.3-1), NUMO
generic in nature. BRI FRIATED D DIF RO FETM O R REM: 4 &% LT, | promotes information exchange with the reprocessing operators and waste producers in
) p-46 THAEGTS DL AT S, order to further develop methodologies for estimation of inventories and will improve our
BN gegemy (Lo b Y EEEREARICBE LTIt NUMO knowledge base by making it more realistic. NUMO will also examine the possibility of
p.46 DYEZE T A AR DRFAYE  (METI, 2000, 2015) 3 X changes in waste inventories and specific waste characteristics that could result from plans
GRS FHBORINTH S = & % IRT (1%L for the future use of nuclear power.
TW%, IRT X, =77 4 Fr—=ATHEHSNIZA >~
AN MU T =ZX2008 FEITHID . —iRNRMEE TH [R5 TE T PR B D B A AL\ 2 B9 DRt ) (BAR ., TS5 5T v d) 12
LT EEEMLTRE, RENDREEY ORI & RO B D0 Re ) (BATIZH 7 AE{BR 40,000 AL L,
TRU BEFEW) 19,000m’ LA &) 25k 72 AWy Bt & it 9~ D 0% BEFEW)A L~ R Y
RFZOREDFHANCBE L T, 2 AL R 212 BL23-1 ~DEIFITRLIZES
0. BEEMRAEE & DIFRHSA X NV HEED =D DI LR DR 2D |
IVBRIZALIEbD L2 X oM@ 2deE LT <, £, fkD 1717
N & o TIRE SN DFEFED A X b U RKIEDOE 72 EDATRENEIC SV T
BRET 24T 9 o
33-3 |32 Numerous studies in support of the safety demonstration, | 3.3 The IRT also recommends that NUMO carry out sensitivity | As noted in the response to comment 2.1-2 and 3.1-1, and as recommended by IRT, future
p.37 | and the resulting models, illustrate NUMO’s ability to | p.38 | studies regarding the consequences of potential evolutions in | safety cases will include sensitivity analyses on the impacts of inventory changes on the
represent geological disposal and to describe and analyse the inventory in terms of e.g. design, safety and disposability. | design, safety and practicality of implementation of the repository system. This will allow
its possible evolutions. Here again, the limitations of the This will make it possible to identify the areas where | us to identify areas where uncertainty needs to be reduced the most. It would also provide
exercise are due to its generic nature. This results in high uncertainty needs to be reduced most and to test the | input for the robustness and flexibility of the methodologies and design options used to
levels of uncertainty: however, many of these will be robustness and the flexibility of the safety case methodology, | develop future safety cases, as well as with respect to repository capacity.
gradually reduced over the successive phases of design options and repository capacity. Such sensitivity | [n addition, NUMO will further promote collaboration with waste producers to develop
investigation. Phenomena considered non-determining at studies would also foster a dialogue with the waste producers | optimisation of future waste management and establish waste acceptance criteria based on
this stage can be analysed during the later phases of the (i.e. the INFL, JAEA and utility companies in NUMO’s case) | such sensitivity analyses.
development of the geological disposal project. In addition, regarding the optimisation and disposability of potential
certain aspects need to be clarified independent of site data. waste types to be disposed of by NUMO. Such exploratory | _ AR 212 BLEV31-1 ~OEETHIRR L 52, SRIERT A E—7F 4
These are related specifically to the regulatory analyses would also be useful in specifying the limits of b 2T, RSB DL A N kU OLALIRHB ALY S AT I DR
requirements and the inventory data of the waste that will inventories to be retained for future geological disposal ZPE, ALy RTRETEIZ G- 2 D BB DO TR ARNT 2 26 L . AN 2 B & AT
have to be disposed of. As the implementer and considering studies. FAUENG BER A LT DL EBIT. E—TF 4 r— R EERT B -5
its experience, NUMO has an important role in analysing | ICJAN D F RO A 7Y g o A ORI M AR & Tz o
and specifying these needs and informing the authorities BRI | [RT IXFE 72, NUMO 238xet, LaM, Wy DFEEMEZ | CRa21T 9, £, BEMTICES W T, A8E S 5 RS O i L -ope e (kg
and waste generators, which will have to establish | P-46 EOBRMND, A Xy RUMBEL LIGE ORERIT | ALK T/ SICET 3BTRS L OBEE S SIEE LT,
requirements and specify waste inventories. SWTRERNT A EfiT 5 = L 2 HERT5, i &
V) | N FEVE e de B AR 2 BN B 2 HEI A KR E L.
B | ZRERTTZODEL OWFZEL Z DR L LToE =TT 4 r—ADH R, RitA T a v oY
pd4 | T/UIE, NUMO ASHIEy 2 KBLL, Z0f8E L DR RICPIT SN & RRMEE T X b5 Z LV

LHEBEZOWVWTHHB I OO 28812 RTH D
ThHbd, ZZThH, T 9 LI/EET, R RMET
HHZ LI oTHI SN D MR E L TAEIEMIT
i E DD AR D BERE DRI LT T D I DA
TN IR 2 T T 5, Z DB TIIARHEER DD &
I SINDHBRL BT a7 NEAEOH%D
BTN TN TED, Flo, VA bOT—X
EIFIERALRIC, BIREIC T X AIEAGFIET D, 2D

BRIZ2 D, T & ) IREMATIZ. NUMO 2ML559 %
AIRENED B B FEIEY) OFEFE O Fciifb & ALy rTREMEIZ S
W, BEMRESE (T72b 5, NUMO O4A . INFL,
JAEA, EBh=ft) L oxEELRET 52 LA 9,
9 LIZBRBHIATIE, Rk O HuE L3 iF 58 D 7= 812
B EIND A XU N OFEEEETHIOICHLAH
ThbH,
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334 |32 Having reviewed the various points necessary for the | 3.3 Moving from a generic safety case to site- and waste-specific | As mentioned in the response to comment 2.7-8, NUMO identified many important
p.37 | realisation of geological disposal of radioactive waste, and | p.38 | safety case(s) would require strong steering from NUMO on | technical issues through the process of developing the Safety Case and discussed their
taking into account the geological context of Japan, the IRT R&D priorities. The IRT recommends that NUMO develop | priority for improving confidence of future safety cases at Coordination Council meetings,
considers that elements of its feasibility have been an R&D proposal based on the current safety case in order to | together with METI and related R&D organisations. The Overall R&D Plan (FY 2018-2022)
demonstrated. The fact remains that many studies are still advise METTI on the nationwide R&D programme for DGRs. | was revised based on these discussions and NUMO conducted R&D activities on this basis.
necessary for the next steps, in particular according to the Such a proposal should clearly define and substantiate key | While formulating the Overall R&D Plan (FY2023-FY2027), R&D achievements from the
characteristics of the sites that will be considered. NUMO R&D priorities to inform the next phase of siting and the next | previous Overall Plan and recent changes related to progress of the program (e.g., the
has demonstrated its ability to fulfil such a mission. safety case. According to international experience, an | initiation of the Literature Survey and the Nuclear Regulation Authority's decision on "the
implementer (in this case, NUMO) should indeed have a | Considerations to ensure nuclear safety in the site selection phases for geological disposal")
B | IRT 13, B OBy O E BRI LB/ X F major responsibility in defining and steering the R&D for | have been taken into account. Necessary R&D topics to address recommendations from the
p4d5 | SERAEZ LV E2—L  HROMEFHIE REZZE L geological disposal. NEA international review have been also included. As recommended by IRT, NUMO will
7~ EC. FOEBAREMEOEZENEITFINT-ZEE L continue the process of identifying key issues within developing safety cases and reflecting
Do T2 L. BT A FOFEIIE LT, RO R | g | V=R U v I RE—=T T 4 r—=2ZA0b, ZRERDY these into the Overall R&D Plan via the Coordinating Council. Thus, we can appropriately
7 T 2 < DFFRDLETHS LD BRIC || A MOBIAHL LIt —7 7 1 & — 2B | play our implementer role in steering R&D planning in Japan.

EH 0 IE7RV, NUMO (X% D L 95 7effifnz Br-47=
WODRET] & FEFE LT,

\Z1%. NUMO 23F7ERRss O e a2 0 L CivES
HZENMEREAS S, IRT (X, NUMO DSREFFEER
DGR (ZB89 5 HAREIKROWIEHME 7 v 7 F KAZD0
THETES LY, BITO®—7F 4 r—RITH SN
THFZERIRIRE 2B 5 Z L 245, =95 L1
ETIZ. ROEBEOYA NEBEEROE—T7T 4
r— ZIE R AR B 72T, FEARAFSER S O E
FTHEELZWMIZER L, ThEVGETRETHDH, H
BRI 72 5581 K AuiE, MLy 0 7= O ORI & E
L EET D ECEERE(LELZA D OITFEmIER (Z
DEFEILINUMO) Th D,

I AR 2.7-8 ~DOEIZITR AT LB Y NUMO 1L, B fERHATEHR S E O/ R
ZBUTCABROEMMEZPFARTLIE LI, ABREH BV TRFEES
(METI) 35 X OBRIFZEREEE & Z & OB RIEN &5 v — 7 T ¢ /77— A DS FE M
i EE WO BLESER L. 2AEE (2018~2022 ) ZEIE LR & HivE
WhAEDTE 2, BWEHE (2023~2027 4FE) OREIZHT=->TiE, T 95 L7z
FEBRA%E DAL RSO F IR OB CUBRFRA O BRMA. I I BHTIC X 52 & B HED
WERE) ZBEZ2 DL L HI0, KEEEL 2 —IC Lo TURSNRS - HEEHE
(R DT D DRFZERI R Z M L TV 5, IRED LB A% bLIHBEEHELED
T, B—77F 4 r—ADVERZ Bl & U= BFZEBH R BE O Hh H & 2R ~D K
MLl NS St R EE L. BRSO E A EOC D S = LN TE
5RO FEMEMARE LTORE Z R LT,
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33-5 |33 Based on international experience, a national framework | 3.3 The IRT focused its peer review work on NUMO’s generic | We recognise the value of the suggestion of an international peer review (such as an IAEA
p.38 | including stepwise licensing and clear roles for different | p 38 | safety case, but observed the above-mentioned elements of | Artemis) focusing on the overall DGR programme. This would include R&D frameworks
organisations is a prerequisite for the successful the national framework that might need enhancement. To | covered by the Coordination Council (as described in the response to the comment 2.7-8),
implementation of a DGR. further evaluate these aspects, the IRT also notes that an | regulatory frameworks and roles of related agencies. We will discuss this further with METI
. international peer review (such as an IAEA Artemis mission) | in the future.
FHENIT ERS 20 BRI S 1H1E. DGR O EMié B8 L < i focused on the overall DGR programme and regulatory
DA b 1z, BRI R 7 1 AR S E K Al framework would be useful and would support the successful | mfEay il EBED L 5 2L —T T 4 r—A~DET L Ea—IF TR, a2
DR D IATEAY % & Tl E N D Bt A E D 73 BT A development of the DGR b 2.7-8 ~OIEVE TR &9 AL A L7 BFJEB RO M i o et . B
L%, BT LHEAOKRNRELFDIEREKO T 0 7T MMIRT 2 EBENZ2ET L
BAUR | IRT 1Z, NUMO OV =3V v 7 gt —77 47 —AZ | B 2— (IAEA ® ARTEMIS 72 &) OFGHECOWTXEERS L2 1kn, B
p46 | ERZKo TET L Ea—Z2To72s, ElRDi@y | | FEIRISIZOWTIIA K, BFERSE Liam L T <,

BRI IS LB & 70 B RTREME D & 5 E IR A D BLFE 12
DONWTH REZ /R LT, 25 OMIEZ S SHICHHE$
572912, DGR 7'1 7T AR &SI A S &
W EREA T L E 22— (IAEA @ ARTEMIS 72
L) WEZETHY . DGR ORICHELST 5 L Ebnb
Z LA IRT IR L2V,
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O PHSHE DL 2 E R T D T2 A~ Ot % i
BTHZENTEL LY, BHETIRESHLIY
Oz KENICGE T I THDH, =
DORIFERICET 5, 2, E7e 2 XZ2E0
THEROARREEMEZRR L. 230 &8 xRk %
HAIEL LD & TDHHLDOTH D, BEDHERE FH) A
ik aREE & OMERE O T T VIZHE T D NUMO
OT Fua—F L, BEPATRE T, ol rE kS,
B TWab,

o LEa—0 R LEa— S R NUMO o3t
34-1 |34 NUMO has carried out an in-depth analysis of the safety- | 3.4 (Summary in the box in the page 39) As mentioned in the response to Comment 2.1-4, in the future, consistent with the
p.39 | related functions expected for a geological repository. p.39 | Safety-related functions expected for a geological | recommendations from IRT, NUMO will consider performance indicators that can more
repository: for future phases, where possible, to match the | efficiently evaluate the functions of each component contributing to the safety of the entire
g | NUMO 1, HUBALY R &1 5 22 2 he O FE 4l safety functions with quantitative performance indicators | geological disposal system. For example, we will study application and establishment of
SR T T X T, and, when possible, with criteria for acceptable performance. | target values for indicators of rock properties that have a significant impact on the
p-47 (In the text) containment function of the host rock (e.g., permeability, chemical composition of ground
p.39 NUMO has carried out an in-depth analysis of the safety- water)? pe'rformance indicators asspciated with components qf the enginefere?d barrier system
) . . (e.g., lifetime of overpack or container of TRU wastes), and site characteristics such as travel
related functions expected for a geological repository. For | ) ]
future phases, the IRT recommends, where possible, tlrn.e.f.rom the Waste.package to j[he b.1osphere as a function of the layout of underground
. . . e facilities. These studies are described in the Overall R&D Plan.
matching the safety functions with quantitative performance
indicators and criteria for acceptable performance.
AR 214 ~DEFTHRRIZ L DT, BEIR - T ARITHEL S > AT L
o e AL TV, BAREITIE, BT, BEE OB UiA D IEAEIC BB K | A
R o BB B TR U | # Gkt STACKED . A T/<) 7 BRI HBIOR IR L
ﬂ%@%@& %Eﬂ%@ﬁ%%ﬁ&?ﬁéﬁé : ﬁﬁ%%(meﬁﬁﬁﬁ@ﬁﬁﬁﬁﬁ%ﬁ@ﬁ%ﬁﬁbk%?@#%?ﬁﬁ“
\ " C | ORTAASA D S E RO REOTN & T O HEEORE & B LT
m | (R0 <o BEEORIEIC U7 > Tk, Zh SRS 2T A AKOM 5 % 5 1B
p.47 | NUMO (&, HBALI 2R 51 5 ZEREEDTEMZR | S Cf TRET AT 9,
T EAT > CTE T, FEROBEMETIX, FWRERIRYD | &
EHERE & E B 7R MEREFEAR 72 © ONTFFAS I RE 7 MERE
WL —HIHDH 2 & & IRT I3RS 2,
342 |22 It is worth noting that one of the objectives of the | 3.4 The IRT encourages NUMO to continue using the SDM | Based on the developed generic SDMs for three rock types, which are widely distributed at
p.20 | Preliminary and Detailed Investigations stages is to | p.39 | approach to iteratively integrate geoscientific knowledge as | relevant depths in Japan, these SDMs will be continuously improved to reflect the latest
iteratively improve state-of-the-art knowledge for the it is acquired during the different stages of the site-selection | scientific knowledge. This provides a basis for site specific SDMs to be developed by
relevant scientific disciplines and related technologies so process. Such an approach will ensure a coherent and | iterating synthesis of specific site information obtained during characterization during the
that the site suitability will be ensured for operational and multidisciplinary description of the different volunteer sites. | stepwise site-selection process, as describing in Chapters 2 and 7 of the NUMO Safety Case.
post-closure safety, based on a tailored design of the | Such structured procedures are applicable to all volunteer sites, and so are consistent with
repository. It is meant to reduce the residual uncertainties AR IRT /X NUMO 2% . HEBEEET /14 H5 7 7 | IRT recommendations.
throggh the implement'ation process, guaranteeing | P-47 O —F ARG LT, A MBEF O ZADSESE 4
efficiency and cost-effectiveness. NUMO’s approach to BB CHIBRR S 0T 1o N IS T | S IFR S B O 2 5 507 BISR LTV B K5 1, basE o FEREIC
mniegrating current geoscientifio knowledge to a model MO D2 LTS, TOLSRTTA—FIE, | KT 5 3 SOBMICH LTI LIz Y= % U » 2 72 VRSB 7 L & J
<fm;mmi?kwdfzf%§?em?mmﬂw SESERIEHY A AR LT AEOHDEBIR | L LT, TS ARk OB R A T L C K0 SR b o & LT
{raceable, well-cocumented and well-ustratec. I E TR 5 L bR 5. <L LLHIT BES A MORT 2 MAEDMRICIG LT, A BRI CHLAL#E
RIS E LTYA b AT oy R MHABREET L EMEL TV 29
g | PSS LORSHEIHEBFE O B0 1 O, %) L7cED I & E S ERIGHY A MO LT HLCHMTRERLOTHY | #
047 GO AL ~ A ASIIHEHI IS & | #EEEB X ETORENET Fu—F L —H LT3,
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34-3 |32 Though appropriate at this stage of DGR development, the | 3.4 (Summary in the box in the page 39) As mentioned in the response to comment 2.1-3, because no site has been identified at this
p.36 SDMs remain generic in nature; the introduced | p39 | Capacity of the geological medium to provide an appropriate | stage, we focus on a repository design that can be flexibly adapted to a wide range of
conservativeness and arbitrary choices may therefore delay of radionuclide transport: to be taken into account more | geological environments. Thus, in the NUMO Safety Case, we demonstrated the feasibility
obscure specific rock characteristics. Future challenges specifically during site evaluations. This may prove to be a | of a geological disposal system by considering geosphere containment performance
include ensuring the capacity of sites located in the discriminating criterion in the event several volunteer | conservatively, due to large uncertainties in this at the present time. However, as the IRT
territory of voluntary municipalities to provide the key communities arise. points out, the nuclide migration characteristics of the geosphere from the host rock around
safety functions: namely, according to NUMO (In the text) the repository to the biosphere could be a decisive factor in determining the suitability of a
terminology, isolation and containment. With the | P-40 . . . . site. Therefore, after the site is specified, especially in the Preliminary Investigation and
i . L The capacity of the geological medium to provide an T ) i i i o
knowledge already available, NUMO is able to mobilise . . . . later stages, NUMO will investigate and evaluate key nuclide migration characteristics of
. i ) i ) appropriate delay of radionuclide transport will have to be ) i o ) ) )
teams capable of pursuing increasingly detailed site . . . . . . the geosphere, including the uncertainties associated with them. NUMO is currently
. o . ) taken into account in more detail during site-specific ) . . . L )
investigations and assessments. It is also able to specify . . L developing a method to analyze three-dimensional nuclide migration behavior on the large
o ) ) evaluations, and this may prove to be a discriminating i o ) ;
the needs for additional knowledge on the sites, in criterion scale extending from underground facilities to the biosphere and continuous refinement of
particular through performance and safety assessments of ' this work is included in the Overall Plan.
individual sites. The IRT considers that, at this stage, the ) -
tools and technologies for field data acquisition and for HHRR R (R 7 ZANOFEES) TR R 213 ~DOEETEHERE LB . A FREE STV AW
their processing are available. P47 | BORRBATAMUNCIEAE 4 5 MFURIRORET) - V1 M| oy \pinprsstsic ZeIC RIS C & 2 A SIRRAN £ 751 L, ALHRROBEIFERS T 45
¥ E N : % i LS I _- \ z .
e T oo TEDWIISIE | vCi, RO it M IR O R b LTI 2 BRI 55 5
MR | DGR BAZE D Z OEERECITmE Y] & 13w 2, HERET PN = P - PA CIADMERE Z R SFIIICE B TICHIB ALy AT AORRNMEEZ R LTZ, LovL,
pA3 | FABMIRIEEDO O ThH = L Wb@i& v | R0 \ SR Y | YA N IRTERFIT T TR 0D B > O A T 2 2 M B
<. RSTFHYZRER EEEMﬁ@%éwM%&@R p.48 NUMO O RR) R Blg X, LT IT, € OfEl % O | ORFEBATRIEDR S A L OWMEZ HIWTT 2 5 2 CREMNRER & 72 5 TTREM R &

Ko T, BEDEBEEZ DD
Nd5bH, [HROMEE L TIT, mﬁbr%ta%m
M ALE S DA My, FER e, T70b
H. NUMO O FGEIC XX, TFREkE) & TR CIAD ]
ERUETEXL L EMIET A ENEEND,
NUMO (X, + TIZAFRERAATEHN LT, £V
AR A N OPE LA T 2N TE LT —
A%@Ef%éoikxﬁ_@ﬁ®#4%®@
I A B U T, YA MCBT 28RO S E
i%%m#é L TES, IRT 1%, ZOBRET
T 4=V RT =X ORGEZDRBED =D — )L
EHAFIHARECTH D LB X TS,

M R =i

REENME L SNDSESERBELR-T VAT
LELTORITM LD & D fElE & LziRgic i
WTW5b, ZOBRNG, FFITHZE %%4%%@@&
Bfi %l®&ﬂ#$£ 5, BT EEYIC
PEIE S 5 MU BADBE 1L, YA R EAG O DR
Wy KVFEIZEE SN2 TR 63, a3
UL 72 D FREMEN B 5,

Do ZDIZD, YA RBSAREL 7o Ttk FRICBEEER A AR 00 B T, HblE R
DiEMERER L OB TREIC DWW T, T OARHEINEZZ 0 THERE T 2 F04 - §F
liZAT> TV, Fiz, BUE, # PR O AETEEICE D IRBA 7T — VAR E L
TEZRTTH R AE R AT B 2 AT T RE R FIE DR 2D TRV, 5B b Z O
FEAGIZ AT T2 B 2 fikfe 9~ 2 2 & 2 AR HEIR LT %,
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3.4-4 | 2.1.4 | The repository’s design is adapted to the characteristics of | 3.4 (Summary in the box in the page 39) As mentioned in the response to comment 2.1-5, NUMO is developing design options such
p.19 | each SDM, aiming to contain radionuclides and limit their | p 39 | Design options: to be kept open as long as possible in order | as the development of protective coating for overpacks and retrievable PEMs for TRU
migration. At the current stage, the design approach aims to keep flexibility in design as additional knowledge is | Waste, expanding from the design specifications given in the H12 and TRU-2 Reports. JAEA
for robust solutions, offering a sufficient margin given the acquired. (Japan Atomic Energy Agency) is also continuing to study direct disposal of spent fuel and
inherent uncertainties both in the geological data and in the 40 | (In the text) investigate deep borehole disposal. NUMO will retain as many design options as possible
concepts themselves. p: In terms of repository desien. and eiven the uncertainties in order to secure flexibility to respond to changing circumstances. In addition, NUMO will
) inherent in the ];)ys temrythe II%T ’encourgages NUMO’s plans to study strategies for narrowing down design options and development targets as site selection
FENI USRI, B MR RE DR LA &) L RATINE A B 1Y keep the various op tio’ns open as long as possible in order to progress. We also take into account the possibility that, in the future, the regulatory body
p.22 (E L TR HVEBE 7 L OB EIC S b TR SN keep flexibility of design evolution as additional knowledge may require ss:lection of the best desi.gn based on comparison of a range of design opti(?ns.
%, BIBREORE 7 o —F I3, ﬂﬁ’%fT YN is acquired. Furthermore, in order to compare designs, a methodology for selecting the most appropriate
ERICNTET A R 2B E 2. +O0488% b options will be developed, based on established design factors (operational safety, long term
R Y Y a—a LA HET LD E 25T | mws (R o 7 A OEEX) safety, engineering feasibility, retrievability, economic rationality, environmental impact,

W5 7 T0ORA monitoring etc.). These technical developments are described in the Overall R&D Plan.

i PAT | AT v 3 v B RS D & & ICERE D
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s | (RS0 % TRU BESEH D A T/ Y 7 % BT REMEIC #EL7= PEM HRUC 5 72 & ORkEH
p48 | MRYRGETOmETIL, VAT MIEAONEFMEERS | 7o o o OBis &) T %, £z JAEA T, BEHALY OFF LML O

F 2. BTN b b I CEREHE T O ik
BRI AT, SFEIFERA T a A AEERRY
F—T NED LV H NUMO DO EHE2NEF S5,

TEFIEFHEHEDTND, SF I EFRRWEICFRICKISTE S L 9. NUMO
IXATREZRIR Y BREE AT v a VA REFT D & & b, FERACHREI M LG
F 7 a v DRIC K D B e i B OEIR ORI KO H D arEett b HREFICA
NN B, BB 7Y MBEIS Uit A 7Y 3 v O 0 IARLCB % BAZ
B9 2 D 2D 5, F7-, Ret A 7'V a VO AZ SHICIT O T2, i
FHR - (BRemyZe bk, PSR BRIk, TRm 38tk [ mTaerk, BEmE

BRME, BRIEMR e, E=F VU v 7) ZFHIOMAE LT, REREFIA TV a v &2
T2 HEmRORR e EA2ED T, 20 OFEMBEZ I IZFEE S
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34-5 |32 The political and social context of the development of | 3.4 (Summary in the box in the page 39) As mentioned in the response to comment 2.6-3, a wide range of studies will need to be
p.37 geological disposal projects also has its own requirements | p 39 | Flexibility of design options requires monitoring of changes, | carried out for various conditions in the future, such as the change of waste inventory,

and dynamics that must be taken into account. which can be ensured using a configuration management | updating of the Site Descriptive Model to reflect the progress of site investigations, and the

Management systems have been put in place to adequately system. implementation of repository design and safety assessment based on this information. To

integrate all the information available at any one time and 40 | (In the text) ensure that changes to the safety cases due to these studies are implemented consistently

to reproduce the studies and their results. NUMO has set p- o . o . throughout the entire process, and to manage the complexity of the series of input data and

) i Such flexibility also requires monitoring of changes, which ; ) ) ] o

up these systems to allow it to ensure good control of its . . versions of results used in the studies, we agree with the comment from the IRT that it is

. . . k o can be ensured using a configuration management system, . . )
projects. It will be able to continue its studies in later . . . . necessary to apply a configuration management system together with requirements
) ] also covering the wvarious interdependencies between € i :

phases, ensuring adequate quality management. . . management, so that these can be managed in an integrated manner throughout the entire

knowledge of the waste and the geological environment, | i . i

design of the disposal facilities, relevant phenomena, and the lifecycle. At a later stage, we will apply a configuration management system that will

g | HUBALVS 712 = 7 OB OBOANE L O%EE Y integration of these aspects thr;ugh safety studics. ’ include monitoring, relating to changes of the SDM and developed design options tailored

p44 | RICH, BESTNESMEOZE L F AT I 7 AN to it, which would ensure appropriate integration of such changes into future safety

s B 2 [ aa - assessments.
N Ju =} Z B P =, =
g s AT | §&xE EINADE S /(i i2e TITETZ N . .

FANER STV S, NUMOIE, Fuv=2 bk | T ?fi?;;;@gﬁg%?igégggfgﬁzg AL b 2.6-3 ~OEETHATZ L DI, BEEDA 2 b UFRO BB, o
HENZEHTE DX IIC, ZTNHDU AT L Z g ﬁ%ﬁéykﬁgﬁggg‘ a 7 NRA OHERS 2 e U Tm VB BRI E 7 VO T, 2 BT UTo WGkt 24

LTHY. 5% bBIEDEMTHEERIT 5 = &I —< R : S OEN & X FXERLMEO D & THIGT DT BRFET, LRt —7

L. EER S IE AT S LR 2 s | | (RS0 T o4 fr— AR DT > TEAMIZER S5 L5 10T 5 2 L, BAHAN S

7, p48 | T LD IRFMNE AR T DT, BRI EME | —@Eo AT — & LA RO g VERSEOEMALICRIE L, T4 7 A

BRBE DI, Ay htiak OF%Er. BhE T 2857 LT
T3 FIERMAKREELED, BREHEY AT A
AL CHEEICETZE =X VT T 50ERH
%o Flo, BEMOMFZE L TIDOMEZFHAE
T5IEHMETHD,

TIVEREZB L T ERKICEHT L7010, BEEHE b THEREHE Y AT
LDOWANBETHDEEZTWVD, ZHICEk-> T, HWEREET VOLEEICHE
TAHLYEE LA T Y a N ESSEHOLEFIZHONWTE=X U VT LT
VW, 29 LEEFEA~OREZ ZEMEDOKRGHIB W THA T D 1E¥E A2 521056 7]
REL7ZeD Iz TnL,
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34-6 | 3.1 The approach for reversibility (NEA, 2012a) and stepwise | 3.4 (Summary in the box in the page 39) As stated in the NUMO Safety Case, the Basic Policy for Final Disposal requires that the
p.35 decision-making regarding DGR is not reported. It could | p 39 | Reversibility of disposal decisions: to make proposals, in | project be reversible and the waste package retrievable until the repository is closed in order
benefit from a comprehensive description of the process particular by proposing decision-making processes that can | to preserve options for future generations. In order to assure practicality of reversal in
leading to reverse decisions. mark out the life of the geological disposal, and keeping | geological disposal projects, it is necessary to develop a decision-making process that
options open for future generations. determines how the project will ultimately be terminated (lifecycle decisions), while
) DGR IZB$ B At 7 7 1 —F (NEA,2012a) & retaining options for future generations. Based on this, it is necessary to clarify how to
UK ES[E R p 15 BB 1 SN T (L AL %E"]K{Eﬁé?é nTun ( B s ANOREX) implement the plan (policy of reversibility including retrievability) at each decision
p.42 Ao, ﬁ%%%%ﬁ“: Lz B T a e & A AT FIEND SR |- 08 B DR - 12 T R D7 3 milestone. We recognise the need for consensus building in the decision-making process
CEBAS A T L ITENTEA D, p.47 123— ?R Hﬂfi 5Tk L‘:D; ﬁ; = @L@ Sy A P X g I and associated reversibility requirements, through dialogue involving various stakeholders,
and that NUMO, as the implementer, has an important role to play in making concrete
PEERET BEAEERT 2. proposals to form the basis for such dialogue. In considering the decision-making process
and the proposed approach to reversibility, various scenarios should be considered, taking
into account the long project period and acknowledging that the scientific, technological,
and social boundary conditions for the project will change with time.
CURHIEAT RS F IR TN D K912, E ORI A TTEIT & - TR
@@R%%%?t (2. A5 %%%ﬁ?éifi%ﬁ@TLik%ﬁ%®EWT
REMEAfEIR T D 2 & NBERENTW D, HIELFHE Lo itz B 57
DT, WD DITRIL 2R L0 O, e iICFHEL EDO LI T
T DN (TA THA 7 NVORE) ZBERETn AL LTRRT D2 L054
HThbd, D H 2T, HFEEREITIE CTFHEA~OXHWE (B A 5 Te ] Wik o
VD) ZHHMNIT L2 LnRkObND, 29 LEEMRET a2 LT 2
AFPEDTEY FIZHOWTIE, SESERAT =7 BNV L —NHEET 255648
THENREERRZX > TWBLERNDH Y | 5hOMEE L CRARRNRIERE
179 Z &%, FEEARTH D NUMO OEELREZEETH D LML TWDH, BER
Efutx%TLi@f@ﬁ*%#6?®@ﬁ’%tofi RWEEIR 248
IZ AL, FELIY & BFERANR & 5 W 3SR 22 RS R I Z LT 5
*&%\EL SEISERVFIAEBET D,
34-7 | 2.1.4 | The retrievability of waste is taken into account in the | 3.4 (Summary in the box in the page 39) Information and data are necessary to determine required reversibility / retrievability in the
p.19 facility design. The aspect of the reversibility of decisions | p.39 | Monitoring: to integrate retrievability into the objectives of | decision-making process for a DGR programme (see the response to comment 3.4-6). As
is more a matter of management issues that will need to be monitoring, mentioned in the responses to comments 2.1-7 and 2.3-4, it is important to relate
investigated in due course, requiring strong interaction p.40 | (In the text) reversibility and retrievability to a comprehensive monitoring strategy, which includes
with stake'holders and future decmop makers. Monitoring NUMO addresses well the retrievability of waste in disposal detemlnatlon of changes in the cogqrflon of the geological env1r0nrnent', tl.le engmgered
and surveillance are also well taken into account. and takes this into consideration in the Tepository design barrier systems and underground facilities. This needs to extend from the site investigations
) approach. The IRT recommends integration of monitoring through construction, operation and closure of the repository, and even feasibility at some
b Wi R 2 CILFETEY O BN FTEEME N Z & S LT U aspects into the reversibility and retrievability objectives. point after repository closure. Studying such a comprehensive monitoring strategy is
p.23 %, I’ {;% EOFFMEICE LTI, Ebbmnenz explicitly described in the Overall R&D Plan and will be done in coordination with the study
Iz 4\?‘ *9& ST RESH FOMBETHY . RTF— Tk | B R s 7 AP0 ) of the decision-making process, as described in the response to comment 3.4-6.
A —RRAFR DTS & ORI TORRPVIRY | paT i i B )
BUBELRD, T=4 U7 EER LN b E< T=2 )7 IR AR =50 Y 7D RO o o[l w7t 2 #4059 PHIOBRIIET 0% (347 1 3406 o
EESNTND | 0P BIE) OFTHE LT EDITHE, EODbE L 2 AR — ¥ LB TS
| D B A 21T, 254 DAL L3 4 L OTEETE .
PEINUMO 13, BESem oI ATRERE ARG LT %@@a\&¥ S, & DICIZBIRGH 0 —EMIICI T 5 BTN b S
@\%A%wmﬁ77m~%f%@m%%ﬁ ICANT WSy A T 2 MU BRBE, N TN 7o H PRk OIRIEZ L & AR S 5 7
W5, IRT I, W35+ 28 =4 U > 7 Ol Z 7] &')0) a%éﬁf&%%? U v ZHRIE 2 WG 2 22T wiE & BRI RE M 2 BA AT

Witk IS L ORI A RE
50

MO HICHEAT 2 2 & 2 HESE T

FAHZEIFEETHD, ZOX)REAFENLRE=X Y TS ORGFHI 2 AEE

WHHRENTEBY ., 2 X b 3.4-6 ~DOEZEOHF TR, BERET o AD
st & EEE L CHEMT D,
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34-8 |32 The political and social context of the development of | 3.4 An integrated management system is in place to support the | As mentioned in the response to comment 2.6-2, a wide range of studies will need to be
p.37 | geological disposal projects also has its own requirements | p 40 | efficient implementation of activities. In order to properly | carried out in response to various conditions in the future, such as changes of waste
and dynamics that must be taken into account. trace the numerous case studies and calculations, each with | inventory, updates of the Site Describe Model to reflect the progress of site investigations.
Management systems have been put in place to adequately their own sets of data and hypotheses, the IRT recommends, | We assess impacts on repository design and safety assessment based on this information. To
integrate all the information available at any one time and as mentioned above, the implementation of a configuration | ensure that changes to the safety cases due to these studies are implemented consistently
to reproduce the studies and their results. NUMO has set management as part of the overall management system. The | and transparently, and to manage the complexity of handling different versions of input data
up these systems to allow it to ensure good control of its configuration management should be coupled with | and resulting output from these studies, we agree with the comment from the IRT that it is
projects. It will be able to continue its studies in later requirement management and enable recording of the various | necessary to apply a configuration management system. This will be integrated with
phases, ensuring adequate quality management. technical options studied as well as the sets of calculations | requirements management, so that evolving case studies can be managed in an integrated
associated with each of them. The scope of configuration | manner throughout the entire lifecycle. Therefore, we will continue to study the
iR | B 7 a Y = 7 N OB OBEIERIE L O management should be adequately adjusted, considering the | development of a system suitable for geological disposal projects, referring to examples of
p.44 TWRIC S . EZET_RXME OB L XA F I 7 AR nature of the DGR and the phase of implementation. the.a.p.plication of configuration management systems in general industry and related nuclear
%, T b BRI TTRE AR A S Tl facilities.
RO, WGEL L ORREBIT HI2DO XA | | IEBIORNRIIR M % KRS 2 70Ic, HAFEY A
v R AT APEFITVWSD, NUMO 1%, 7' IJS FANEAIN TS, ZRENMADT—Z 1y kb | 2AL 262 ~OREIZTRATZLEBY 5%, BEEEWA X2 b UFHRO B&1L,

VxJ FemillEETESL Lo, INHDURA
TAEMEEL TR, 5% LBEOEME T A fit
JHZ Eick Y, EmUREEE AR T D 2 LA
"EEE A D,

CARE R OZE D — A A AT 4 LEE A EY)ICE
g 572diz, gk X 5z, RN~ Rx T A b
VAT LO—{E UTHARE AT 5 2 & & IRT |34
W45, HAEHITEEE L EAS DY T, BEE
NS EFIEREINA T a v b, EREIcEgE
i ohnlz—EOHAEZTHETE S LT 0ERN
b5, HEREFOHPHIL, DGR OME & Fhi Bt 4 &
B L CHYNCHRET DLERDH D,

WA FREOHER & i U7 EREE T VOFHT, 2 bI2s Ul Wraks
BLOZEFMOE e E, SF I FEREFMFICH LTI h 55 21T 5 &
ERHY, 29 LTERFHC L 28— T7 7 4 r—AOEEREERITDT- > TEAD
WWEBESNDEICTHZ LR, MFHIHWD —HO AT T — & L EHE RO
N— g VEBEOEMICKINT DT, AT A V2R EBELTIND
ERHICERTEX 5 X0, EEE L O TREREBL L A T A O AN LET
B EBEZTWD, EOTD, —REFESCHEEEIZIE T HHEE Y AT LD
HEG7: 8255 L LoD, M yHEEITE LT AT ARSI 2 MEt &
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349 |32 NUMO has demonstrated its ability to conduct safety | 3.4 (Summary in the box in the page 39) As mentioned in the response to comment 2.5-5, NUMO recognises that it is necessary to
p.36 studies. NUMO conducts its safety assessments and draws | p 39 | Additional phenomena: to explore the phenomena | analyse primary and secondary processes in a comprehensive and systematic manner.
up its safety cases consistent with international considered at this stage as non-dominant or non-determining | Secondary phenomena which will occur in the repository are treated rather simply in the
recommendations and practices, in particular those in order to assess how they should or should not be taken into | NUMO Safety Case, but these will receive more attention in future safety cases as part of
proposed by the NEA (NEA, 2005) and the IAEA (IAEA, account in subsequent phases. our goal to enhance assessment reliability. In collaboration with partner organisations,
2012) as well as with other international practices. (In the text) NUMO is developing technologies which evaluate evolution and degradation processes
Numerous studies in support of the safety demonstration, p-40 . . . . occurring in near field more realistically (see the response to comment 2.3-2). We are also
i ) o The design of the repository is, at this early stage, A . . . .
and the resulting models, illustrate NUMO’s ability to . . developing a site descriptive model which can include changes of deep subsurface
5 . ) accompanied by numerous uncertainties. NUMO has ) L ) . . ) ) .
represent geological disposal and to describe and analyse . . . . environments in time and space in a realistic manner (4-dimensional site descriptive model).
. . , . . considered major phenomena likely to affect the evolution of ) ) _ '
1ts po.551ble evoluthns. Herc? again, the 1¥m1tat10ns. of jche the repository and therefore its safety. For subsequent phases, Generally, NUMO will develop technology for evaluation of interaction between processes
exercise are due t? 1'[5‘ generic nature. This results mn high the IRT sees a need to evaluate also phenomena that have at occurring in the repository as specified in the Overall R&D Plan, togjcthér. with revision of
levzls l(;f uncgrtalgty. howe\lfler, many qf thesi:l will be; the present stage been disregarded with the justification that relevant FEPs (see the response to ?omment 2.5-1), to improve the reliability of assessment
gradually ~reduced over fthe successive phases o they are of secondary importance for the system evolution. | Of long-term safety function evolution.
1nvestigation.
-~ ) ) (B 7 ANOEEX) AR 255 ~DEFITHR ST LB Y | ASHIAERT L LBESNDBRICHS
" NUMO (&, et Dt 4 3 5 RE /1 2 SE5E L7, e | SEEOIC 28T 5 B BLEMRSCIE AR % /- 1S IE T WL, BEFEREITREFICB VT R E BRI TBRIZONWTYH, FERBIR L
Ha AT o pe - 13 - RE . B - A - - = N TR
p- NUMO i3, 22423l & 5 L . 712 NEA (NEA, 2005) " L e ST S B G A T L. gtz | PPIRBED TR CUSRINCHIT LT 5 2T, I3 5O p BRI 3
RIAEA (AEA,2012) SSRAT HEBRARBIE-CIT | PAT | e e e e 5. % RARMREDORINN 0 BB A2 2 L3, BRI T ) A OBEITHT
17, ?SJZU%@@@%'lﬁffﬂﬂ’ﬁfikﬁéf“ﬂ?“7 () - ’ FHEEER EESED 9 2 TRELEHRLTWD, ZHVE T, BIREET & L
T AT ARMER LTINS, RBRERTIODE gy | 0~ e L o | By =TT 4 = RIZBWTE U 5 BIG A BLERIATAR S 2 el (2242 | 2.3
DEFJE & EOFER L LTOET ML, NUMO DM | o 4g | ROHOBGHL, ZOPMBETIE, ZOMERE | ) mm) | Rilc b 5 MBALCRE » WKHEEBEICHE 5 | M & M T

WM ZRE L, TOEE LEDLIEEIZOWTHIE
KOG+ 58I ER~RTHOTHDL, 22 TH, =
I LT1EZEIT, B MEE TH D Z LT k> TH
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THZENTE D,

ZPES, NUMO IE, 5GonsnFE e, OWVWTixE
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E o THIEMN R TH D Z & 2 FHICHEETE
BENTWARWVWHZBIZOWTHLEMOMLENSH S &
IRT |5 2 5,

RISV D MU BRBERFIE O RERIRY - ZERIRY 72 B b 2 BLERIC KRBT 5 B BR B £
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3.4-10 | 3.1 NUMO benefits from national experience, notably in | 3.4 (Summary in the box in the page 39) Demonstration tests of handling and emplacement of an overpack encapsulating simulated
p.34 | terms of radioactive waste and studies in underground | p.39 | Handling and emplacement of waste packages in disposal | Vitrified waste in the underground environment have been conducted by JAEA at 350 m
laboratories. It also has access to many institutions able to tunnels/vaults: to be studied, with tests in an underground | depth at the Horonobe URL. NUMO will determine our needs for such demonstration tests
support it in its scientific and technological developments, environment. in the underground environment when planning operational process confirmations to be
whether geological, physical, chemical or digital. NUMO 40 | (In the text) carried out by related domestic R&D organisations and reflect them in the future Overall
also has access to underground working technologies and p- Studi di | vackagine should conti 1 particul R&D Plans. In addition, NUMO will analyse a wide range of information about
nuclear technologies that could effectively contribute to t.u 165 of FISposa packagiig SHOid COTHRUE, 1 particiar demonstration tests of emplacement for waste similar to encapsulated vitrified waste or
) ) . . with handling and emplacement tests in an underground . . o
the development of the geological disposal project in environment. TRU waste packages, which are planned in underground research laboratories in Japan and
Japan. overseas. NUMO will, to the extent possible, also participate in such collaborative research.
(R 7 AP OREX) In the second half of the Detailed Investigation stage, NUMO will demonstrate the
s | NUMO (3. BRI HONPEEETE & H FHFZC AT CORFZE | siam PN 51T 2 B < o e S DL R L techniques for handling and emplacement of vitrified waste the overpack and TRU waste
p.42 WV ET, ENORERNS BEAZITCEBY . p.47 JLE LS ¥ ¥ E | package to confirm quality control processes in the specific underground environment at
B, W v, TV 733 &R o5 R B FEREECORBA R L. AT . selected sites. Such knowledge will feedback for improvement of handling and
B RETXALLOMEICLT 7EA LTS, X — (A30) \ emplacement techniques.
512 NUMO (3. BAROHBAS 70 =7 FoE% | BEFEW X r— AL OBFEIE, FRICHI T EREE COHLY
AR IR & 2 M F AR T A B~ | PO | OB ROEBRBR E & bITHET DBED DD | ErEHIBII Y > % —CiE. JAEA |2 & - CEE 350m oM FBHES TG — S —
DT 7 EABLHEL TN, Al TALt@Tﬁ?XIMW®ﬁ%ﬁ%ﬁ£méﬂfw O XD HE
PN D BEGRITFFERERE 23 F2 09~ 2 M FER BT IS fé%&ﬁ%_owfm‘mmo#%
D =—R %R UTREFHEIC B L TV <, £, AR ERNS O FIFERTIC B0
THRHE STV D A==y ZIZE A LT T A ERRR TRU BESER /S > /7~
TR LTS OBEIRIZE T 2 EERBRICOW TR FHR ot L, "6
HAVUTIEFRMTIE L L TRBRIICSIML T <, %&ﬁﬁ&ﬁ@&#fi%?ﬁﬁ
Mgt i L. ¥4 MEAOM FERE N2 W T, U7 AE{LiKI LU TRU FE#
YO EBHAMNOETE, WNCHEEE T2 AORN R EEITIZELTELT
Wh, THDDRIE, IRy =R EEAMOWR « &I LT
<o
34-11 | 3.2 Disposal design, while again generic by nature, also | 3.4 (Summary in the box in the page 39) The design methodology developed in the NUMO Safety Case will be applied to the
p.36 | appears to be at an advanced stage of maturity. It buildson | p.39 | Design developments: to be continued, particularly with a | geological characteristics obtained from site investigations and modified to meet site-
international experience, but is also based on targeted view to adapting to the characteristics of the sites that will be | specific challenges. Repository design tailoring to the geological environment conditions
developments, as illustrated by the concept of PEM. The considered for future studies. will be performed step-by-step, with iterative feedback to the site investigation. NUMO will
studies carried out and the tests and models show that the (In the text) continue to develop the design system based on the methodology presented in the NUMO
needed technologies are available, and, above all, that the p-40 Th . . . Safety Case, which is stated clearly in the Overall R&D Plan.
i e IRT encourages NUMO to continue its design
teams are able to develop them to meet the specific needs devel ¢ rticularly with a view to adapting to th
_ ) , evelopments, particularly view to adapting to the
that could arl.se during subsequerft phases of the geological characteristics of the sites that will be considered for future | 77 FRAETHEOLND ﬂﬁ BEfRpIE (2 el fR RO R i iy & TR Lo ikat Rk 2
disposal project. One of the major challenges, when real studies. L. YA EAOZRE j—é J: AINCTIE AT YA FFAEICT 4 — KXy
sites are studied, will consist in adapting the concepts to VAW N fﬂ’f’ffmiﬁ ﬁ; _@ L 7= WS kst & BRI Ic e TN S, o 0) I
thf1 real characteristici of the ;gﬁeological envir()lnmenF in | g R s 7 AP0 ) 5% A N OEMEICES T BRSO n?‘f‘lﬂﬂﬁ LRSI A ERT B 0
order to ensure post-closure safety over a very long time %%
fame, ’ PRI DT | et - smomECcRa TR st | [0 LB BEIRE S L TR D DRI AR Ol E i
WA LB AN THERET 5, T "
PR oy omatis, 0 REIC IR b 0T | T | RO
PAY | 28 REHEA R H B L HIch Bz 5, @ | P | NUMO BA#%OE CHRETEDH A NEE~DHE
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34-12 | 34 The approach to operational safety is also at a preliminary | 3.4 (Summary in the box in the page 39) As mentioned in the response to comment 2.4-2, in the design study for operations, risks
p.40 stage. The IRT acknowledges NUMO’s development of a | p39 | Operational safety: to be supplemented by design features | during operations will be reduced through the stepwise refinement of the repository design
preliminary assessment at the current stage of the allowing the reduction of operational risks, and operational | and operational methodology as site selection progresses. The effectiveness of the design,
programme, based on generic assumptions and an early safety assessment to be supplemented by taking into account | and safety measures to counter any identified risks, will be confirmed using advanced safety
conceptual design. possible failures of the protections envisaged by design and | assessment methodologies, as described in the response to comment 2.4-1. Design options
) by analysing resultant doses to workers and to the public. that effectively contribute to reducing identified risks should be considered, utilising the
HHAR BRI DI ~D T T 1 —F & W & 5, IRT (In the text) latest knowledge at each project stage. Assessment will include facilities and equipment for
p-48 L. NUMO (2 X 57w 7T LAOBEREIZIT 5 T p-40 The approach to operational safety is also at a preliminary | * series O,f operational processes, including waste , reception, inspection, packaging,
HI72R M, —ARAY 7R AEE ok & T O R RS stage. The IRT acknowledges NUMO’s development of a transportation inaccess tunnels, and emplacemen‘F in disp o§al tunnels. ,For example,
HASHELDOTHAZ LA LTV B, preliminary assessment at the current stage of the 1dent1ﬁed counter—m@sures would use of fire-resistant equipment and incombustible
programme, based on generic assumptions and an early materials to combat risks of fires.
conceptual design. For future safety cases, the IRT As mentioned in our response to comment 2.4-4, and in line with the Overall R&D Plan,
recommends considering additional design options for the safety assessment scenarios considered will be further expanded to improve the coverage
mitigation of operational risks (e.g. fire). The IRT also of external events such as earthquakes and tsunamis, together with internal perturbing events
recommends that the safety assessment be supplemented by that are expected to occur in the repository. In addition, we will develop scenarios for
including additional scenarios, such as potential failures of common-mode failures that could cause loss of multiple safety functions. We intend to also
the protections envisaged by design and by including all evaluate potential impacts of radionuclide release, even if only as what-if scenarios. We will
potential exposure pathways to workers, to the public and to also develop a method to quantitatively evaluate the impact based on the safety assessment
the environment. scenarios considered (see the response to comment 2.4-3).
We will analyse exposure pathways for both workers and the general public, based initially
B | (R 7 ANOREX) on exzmples of reposif"[ory designs presented in the 1Il\IUM(.)l.S'flfety ?ase. This will allowlus
. i AL e N . -z | to study necessary satety counter-measures, as well as utilising safety assessment to plan
p.47 %i?ﬂf?f;ﬁﬁﬁfgf i Z 677 i g??ji iig%; measures to be taken in the event of a hypothetical release of radionuclides.
Bl G —\ BXpl - N
NDBHIRE LB A2 BEL, €0 L5 RBED y o )
EEBE L OAR~OIE S BEA S+ 52 Lok | TAY 242 J\O)lﬁl%ﬁliﬁ“\‘f’_ % ?:7 0., BEXTS Eﬁﬁﬂﬁﬁﬂli&?b‘“(&i\ L%
D | RO AT S DY A MREOERITIS Ui ek f L T IE OB st bz H o, #
Lk o — - . i B L - TRREHR A% 2l e o R BT Y X
pag | FROE—TT 4 7ROV, WEREDY 2T\ -y | i ki A B <R TR BT ERO R 72 2| BEAEIRRE AL - s -

(K72 E) 2T 2720 0BMREA 7T a %
95 Z &% IRT 1IHESET 5, IRT 1TFE 72, &EHT
Ko THIRFSNDENKIT D L Vo a 7 Bl
B4 24ET TV A OB, BLOEEESCAR, B
BoWE ORBOMREMNEZ T XRTEDDLZ LITE-
T, BEMEEHTT 52 & bHEET 5,

AL T 72 AGIRGE, AUSHHEN O &\ o 2 OB TR 5%
i - FEEZICEH L, T OEBICB T A2 RFTOMAEZIEA LT, i L2V 27 DIk
I RN T T DG ATV a AW THRFZ1T 9,

F/o, T A 244 ~DORZIZRRIZEBY | SBRITEWEEIZH - T, A5
Fefr s TR LRl A2 L0 HEE L, #iE, Bl osrEs,
B OGN TRADETE SNDNEERICBET 27~ 7 U A O fFErE DM
FE2XD, £ BEOREMERER S D X ) iR EREEE— NICET 5T
A DOBAR°, What-if > U A4 & U THUN MW E OIREIZET 250> 7 U A 0%
il H Y fiTe, PR CL RE UL 2N 7 U AT RSV TRE A E B EHE
TEHEOOHEMAREED S (2 A k243 ~DOEESM), KEHEWE O B
ERELEHAOMRICE L TH., GIENHMTHEE T LWyt ok EHs)
IS MEEFESNRIIHT DX REE DI 2TV, ME L 72 D%t
REMPIT 2 &L blo, L0 aENICLeEiMiztEDd 5,
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34-13 |34 The long-term safety assessment is based on many | 3.4 (Summary in the box in the page 39) As mentioned in the response to comment 2.7-3, the features of design options tailored to

p.40 | assumptions that are considered very conservative at this | p.39 | Design and construction procedures to be adapted to the | hydrogeological structures were illustrated in the NUMO Safety Case. For example, the
stage. Consequently, the results of the different cases particular characteristics of the geological formations | PEM has advantages in terms of reducing the risk of erosion of the bentonite buffer in case
studied are often quite similar, and do not provide more envisaged for the following stages in a way that allows | of water inflow during waste emplacement in the disposal tunnel, while dead-end disposal
detailed information for discriminating among design contrast between formations being reflected in the design. tunnels have more flexibility in terms of avoiding highly permeable hydrogeological
options and/or potential host geological formations. (In the text) structures. NUMO will further develop the facility design methodology to tailor the various

p-40 The long-term safety assessment is based on many design concepts and their components to features of geological environment in more

BRI\ Ei g AR R B IR ISR & B assumptions that are considered very conservative at this concrete and detailed manner.

p-49 2 bN5%< @uﬁ%ﬁz THASWTW B, FORER. stage. Consequently, the results of the different cases studied The very conservative modelling and setting of parameters for the safety assessment
BTSN S I E R — AR N IEF LB - are often quite similar, and do not provide more detailed resulted in little difference in the results of the radionuclide migration analysis for different
=ho b, BEATYa B OVEITEBED information for discriminating among design options and/or geological environments and design options tailored to them (e.g., vertical emplacement
R REAEOHEREE Z 3k A 70D X 0 37 5 potential host geological formations. It is reasonable to | VEISUS horizontal PEM for HLW, dead-end tunnels versus panel-type tunnels for
i A DNANVAS - A N AVAN imagine that the means of design and construction will be underground repository layout, etc.), This made it difficult to obtain information to

adapted to the particular characteristics of the geological determine how the geological environment and design features contribute to system
formations envisaged for the following stages, and hence that performance. NUMO is currently developing a method to analyse three-dimensional nuclide
contrasts between formations should be reflected in the | Migration behaviour on a large scale extending from the repository to the biosphere,
design. representing design options and geological characteristics as realistically as possible, in
accordance with the Overall R&D Plan (see the response to comment 2.1-3). By applying
PN (R v 7 AP OEEX) this method, we plan to better analyse the effects of different geological environments and
.47 y s e - designs on performance of the repository system.
BBl TAUE SN o MVEREE OREICIS T, HUE
Vi o ErEINAd - NS N S ~ .
ggﬁ?ﬁgiiﬁzg?@gfﬁff ERTEOTEC o ans «@Wi ST L350 | BROBEIHRE T, BT, BESElR
B | () FE B OHUEPIE K ﬁ#é%@ﬁmme7ﬁﬁ®ﬁﬁ# iMM@%MTw
. &, EEAKMEEORREE WD B TIET v R REIOYHERLE 23 F8R1C
PAY | BEH L T O FBeE, DB TARE SR OHEME | v ot o7 ﬂKﬂﬁﬂEEﬁﬁ%i_ CFBIL?LEXD+7fj7¢/51,/0)¢%ﬁ&%E§§@UEﬁ
EEAOFFHEICE G SE TN L Lﬂ‘i’{_& BEHE | m g, 4%, SRERREMES I HS < AR E S A B ﬂﬁ,
mf%” LICASTTC, 3 % SRR R HER 025 ﬁ%ﬁ®%@ﬁﬁébkm&&#®%zﬁ%ﬁ$ _OVT%E%F@%@ﬁE

IS D RETH D,

nXu

R OFEIC K SN2 b D & LT ZH#ED T L,

F o, BEMNZB W CIEFITRTF 72T T ML T A —F R EEITHTZZ &
L0, B2 HERESCEN DI LTIZREA 7> a v oy (Blz X, &L
SUUVIEPERIE I BT DB E X - 7 u v 7 FRERE & - PEM OV, HUAERD
BB DT v Ry RELE SR VBRI OE W R &) 23T D R TRENTRE R
T & A EENBNT, vx?A%@A*ﬁﬁ#ﬁﬁuﬁ®%@ﬂk@io’%5
THMNEHBT HIEREGD 2 ERREETH 7=, BIE, 2FGFHEICH - T, &5
Ty a SROHMERIE DS A TE AT HEMICRBL L, ﬂLﬂTﬁ’rE R 6 AETEE
\ZE DRI A — V& x5 & U C EIRei 72 R R A T 26 8h & AT T RE 72 YA OB
HKatEDdTEBY (A b 213 ~DREZRR), ZnzEf+T5ZLick> T,
B BRSO G DRy v AT A OPEREIC KIF T B Z L 0 Bl o+ 5
ZEmEAEEE LTV BB TH B,

43




OECE/NEA L E 2 — |23 <HE ~D NUMO D%t

202346 H 5 H
N Observations from IRT Recommendations from IRT NUMO’s responses to comments
o LB o — 0 LR LB a— Il SRS NUMO D%}
34-14 | 34 The presentation of cases using storyboards is relevant. It | 3.4 (Summary in the box in the page 39) As mentioned in the response to comment 2.5-4, NUMO also recognises the storyboards
p.41 makes it possible to better understand the different | p.39 | Development of storyboards to be generalised, by seeking a | are a valuable tool. Following the Overall R&D Plan, the storyboard technique is being
phenomena that must be taken into account at each more exhaustive representation of the underlying | improved to describe the understanding of system temporal and spatial information in a
disposal location, but also as a function of time. Their information and the data to be processed. more detailed and visually-attractive manner.
development could be generalised by seeking a more In addition, storyboards that comprehensively represent the behavior of geological disposal
exhaustive representation of the underlying information | N (B 7 ANOEEX) systems are used to guide the development of computerised tools, described in the response
and the data to be processed. IR HREL 7 A ER T S D T — 2 % L 0 R L TR to comment 2.5-2, that link the processes of scenario development, modelling and dataset
p-47 j‘jﬂ;iﬂg‘ i Fiﬁ‘ 4= LT *E;“ L7 % ]\’__r;%_nh\/f of nuclide migration analysis, which will efficiently manage information related to their
B | 2 h—) —R— R 2R LY —2DF LT — K % B %\éﬁ‘g\o - ’ e - decision-making and evidence. NUMO will develop this tool in line with the Overall R&D
P49 | v VITHEBETH D, TIUTKD, WEAERE S Plan.
NDLENENDOLFH TERT REIEIERIZD
PENRE D720 Tl <. 6 ORRRFZE L O FEE TAA LB 254 ~DEETHERZZELBY A b=V —R— NIiELHFT 5> —
bIRED, REELROMHELHASNLT —F & & Th2ERHLTWD, AFRNEIRREETRLIEA b= —FR—FzORJEL
DHERE L TRIATDHIEEARET 5 LT, — ik LT, VAT LDSLENEH G LM « 2R 2 EH A K VRS e 27
L7ZbDE LTRHETEDIES ), JVRT A b=V —=R—= RORBLFTIEZOWT, BEFHHIZH R LT LB 5%
HELED TN,
£lo, WELIV AT ADSDENZABIICEBT 5 A b—U —F— FOFH
AL, A2 b 252 ~ORIE Tl Zefire 2 M & LT FEP OF/E 0
REVEZ B Lo T U A O D BHEBATIRIT Oy — AR EE TO T rE AT
BE9 2 I ORHERAE R, T OMHE 7 B o — & ETHROHT, 2 b= —F—
RZ2f LTI —EHOFREDREHT 5 TEOREZED TR | &K
FHEIC I > C S AR 5,
3.4-15 | 2.5.4 | In the IRT’s view, a brief summary in the main report of | 3.4 (Summary in the box in the page 39) As mentioned in the response to comment 2.5-6, based on IRT’s recommendation, NUMO
p.30 | the p.39 | Models and couplings: to establish a mapping of the various | has begun to construct a flowchart which describes all the models and codes for assessing
mathematical models and their limitations (assumptions, models included in the assessment, their couplings, and the | the THMC evolution of the repository within the NUMO Safety Case. This includes analysis
simplifications) vis-a-vis the conceptual process models associated codes. This would provide an overview of | of radionuclide migration for scenarios developed on the basis of such THMC evolution and
would improve clarity of the safety case. A chart of the modelling efforts, make it possible to illustrate the adaptation | resultant calculated dose rates, with explicit illustration of input and output links between
models implemented would also be useful to illustrate the of the various tools at the level of analysis, as well as to better | assessment models.
link between the complexity of the physical processes understand the simplifications of representations proposed. | Models and codes developed or improved after the NUMO Safety Case are being added to
analysed and simplifications essential for a macroscopic (In the text) the flowchart implemented in NUMO’s information management system for post-closure
representation. Both these measures would make the safety | p-41 Finally, a mapping of the various models included in the safety assessment (see the responses to comments 2.5-2 and 2.5-4). To improve the
case clearer for generalists, and also provide context for assessment, their couplings and the associated codes would transparency of our safety case, NUMO is planning to enhance the flowchart by adding brief
specialists involved in detailed analyses. be beneficial. It would provide an overview of modelling descriptions for all models and codes used to support the safety case. This will be
efforts, make it possible to illustrate the adaptation of the ?omplemented by information on all safety case models and codes within NUMO’s
was | IRT ORMETIX, EFAMR T, 7o 2OBERET various tools at the level of analysis, as well as to better information management system.
p.36 TR T HEEET V&2 DR (KE., Hiffi{k) % understand the simplifications of the proposed
BET D2 EN, B—T7 T 4 r— A0S =& representations. AL K256 ~DEE TR B0, IS > T, SEERHREZE -
LERbns, FELEETVOF v — b E, In this framework, the IRT recommends taking up arguments | 722775 THMC RREZLBIZ BT 27HliN 6. ZHUTES T U AT > 7ok
ST Lf:%fiﬁ*%@%g%‘l\i & E*ﬁﬁ"j 7R RBUTA AR from underlying reports to substantiate decisions for *ﬁ%ﬁﬁﬁﬁ\ %%%gyﬁﬂ%l‘%Q:% 7 —HL O)ﬁg*ﬁngﬁﬂﬁzﬁﬁ 1% \f:{‘fj/l/@ﬁg% EET IV
7B E OOV 7 BT AT-DICAHTH screening processes to be considered at the different levels of | 1P 7 — X O T E L 2 WL LIZfHE€ 7T VB8 L 02— FIZET 57 v —
59, MELbH, —KGEIZLE>TE—TT 47— modelling. F ¥ — bOEHERIBEL TS, 20780 —F v — MTOEA RS E L%
AN RT LT DHEEBIT, FMOTIcEED D B - R A T TWDHET IV E a— R BRI TV | PASHE Z27HbIZ B
HHFICE > THERERERIT L2125, | g (B 7 AN OEEEX) TOHEREHEH S AT L (A b 252 BLU254 ~ORIERH) ([2FELTW
= N4 . — . = ) . ~ 77 — .
PAT | e Ll ¢ FRIC S SR S E K AT L. 7 b Gtk B—=T7 T 4 r—AOBNAMEEZ R ESE 5700, w0 ST T L

NHOHER, BLIOEa— N2~ o745, £
NIZE > TET LR MO EZ R L, oL
NUUIZSE U TEAEN D S E8F Y — L& TE

ikt 2 — RICBIT AESAC, 57 —F vy — N EOREXKY | FHHfE
2T AOHT—IoICER L T <,
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p49 | mRIZ, FHMBICEEN D SESERET L, TNHD
B, BIUOMEEa— N2~y B 7352 LA
EEbND, THIZE > TETMALDEY HLA O
AL, ST L-VLIZIS L CTHA S D S £ 8 E
V= EBATEDL LT HE LB, BRENT
WDHETIVEREOMMBALICE T 2B ATRD 5 Z &2
T& %, ZORMBOPT, RIWE 25 @miEEHICES
WTiEm L, SESERLLOET Y U TEET
RERAI V== 7T ut AT HREEITI &
%, IRT (IHELET 2,
3.4-16 | 2.5.4 | The set of calculations carried out for different disposal | 3.4 (Summary in the box in the page 39) As mentioned in the response to comment 2.7-6, as IRT noted, validation of simulation
p.30 | configurations and conditions illustrates the capability of | p.39 | Validation of the models and the computer codes: to increase | models and codes is crucially important to build confidence in the safety case. We are
NUMO to adequately represent the system for various efforts to validate models and computing tools in the near | developing a systematic methodology of verification and validation, including both testing
conditions, and to carry out the required set of future. against observational data and critical expert review. According to the Overall R&D Plan,
consequence calculations underpinning a safety case. The pal (In the text) NUMO will continue to expand verification and validation of simulation models and codes
n}lmerlcgl modelling seems matur-e enopgh to 51mulate To provide further confidence in the results of modelling, in the future.
sﬁe—spemﬁc systems, ar,l(.i to consider different disposal there is also a need to further validate the models and the
configurations and conditions. computer codes used in the safety case. The IRT recommends AL D276 ~OEEETHEASTZ LSS, O LBY | T ET VB L0 =a— R
NUMO increase its efforts on this work in the near future. | PHALE (validation) 13 —7 7 4 7 — ADEFNMELHERT D 5 A THRO TEHE LR
B | S F S E RGO L SRR L TERITS R WL TRy, MBRT —F L OB EMEO L B a—7 &2 U ARRY e GE
p.36 | —HOFEFERIL, NUMO 2 S & SE2REMECH L | mav (B 7 2RO EX) (verification) 36 Z U2 PEMERR (validation) DA IEIRAMEGL L T Z & 22K
TYAT LZWMUNIRBL, ¥—=TT 4 7 —A%ZR | pa7 Sl a i& R iy e | ATEINSR LTS SIREENCIR - T ffTE 710 & 20— FOZSPHZBIT 2 B
(1T B B A O BB T SRS A Trvearta— A FOMEE (validation) -V | e ) i
HEDEWVWE DL, ZOBEET VTSI LS ke, BTV EEBE Y — L ORKERCmT B A
DT, v A MARXL T 4 v IRV AT L2EY I 2| BT e
L— F TR, SEIEARMHBOMR L K EEE | PO (R
FTAILNRTEXALEZLND, P49 | =TV VORI T HEEEEZ S DICED DT

O, =TT 4 —ATHEHEINTWDEET LV E Y
Va—# a— N& S LICHERE (validate) 32434 H
%o IRT X, NUMO itV Vsk, 29 LB hx—fg
B9 5 2 AR S,
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Annex D. Summary of IRT’s comments, findings, recommendations for each of the sections of NUMO’s pre-siting safety case

Observations from IRT
L B o2— RfiE

Recommendations from IRT
L E2— It ES<E S

NUMO’s responses to comments
NUMO D %)t

D2.2
p.53

p.65

The basic concept for ensuring the long-term safety of
geological disposal is expressed in terms of 2 key
functions, namely isolation and containment. The latter
covers the notion of containment as well as retardation,
this being clearly indicated in the report.

gL sy DB I L B 2 R T D 2D O HEAR
M7 AT, PREEL B CIAD &9 2 DD B 7k
BEICL o TERBEEIN TS, TETIAD ] 121X, AL
AD EBIEOBEEN G N, TORIIARE—T7T ¢
r— ZAEEICHREINTWD,

D2.2
p.53

FHRRIR
p.65

However, in order to avoid any risk of confusion, and also
to clearly distinguish the physical phenomena and the
processes involved in order to be able to analyse them
distinctly, it is recommended to adopt the terminology that
clearly distinguishes between containment and retardation.

LorLL BELT 2 U A7 2T 27201, £72, W#Et
Bl L 2 oiafE 2 A XB] L. 20 b 2 E BN 54T
TEL LT H7DIC PALIAD &IRIEZ HREIC X
ML HEZRMT 5 Z e RSN,

The NUMO safety case uses the term “containment” as a concept that includes both
“confinement” and “delaying” of radionuclides, following the TAEA (2011) definition.
However, in some countries, “containment” and “retardation” are expressed separately, and
for some stakeholders, “confinement” is associated with complete enclosure of
radionuclides, which may cause misunderstandings. Therefore, in the future, we will
consider better terminology for these functions.

R AT S E T, TAEA (2011) DOEFRICHEV, HEHEREFED TBH LAY
& TRIE) oM A2 ETiEeSE LT IBATIAYD (containment) | &FKBLL7=, L
L. st/ ETIE TFACIA® (containment) | & [¥E%E (retardation) | % /317 TFHEL
TOELEHDLZ L, L DAT—IHRNE =2 ->T HLIAD] Lidee2Me
ADE B, BREE G2 DAREELH DD, A%, 29 LA L E
Z. ZNHDOHFEIZOWTHHEZTIT O,

D-2

D2.6
p.55

TR
p.66

The safety case strategy consists of assessing operational
and post-closure safety based on information on the
selected sites and the associated repository designs and
available scientific and technological knowledge, in the
light of the relevant regulatory standards and the
requirements of the stakeholders. In the NUMO Pre-siting
SDM-based Safety Case, generic cases are taken into
account in order to demonstrate the ability to develop
such a safety case on a real site in the near future.

v =77 ¢ — ARSI, BEE T A BRI L X
T—J RN E—DEMHIZIES L, BEINTZTA B
& 2 TCORGGRREHIRET D, 72 5 ONTFIH
AIREZR AR L ORI AR I DN T, By
BIOMEKOLEMEEZFMET 5 2 L TR S
%o NUMO OHIUEEREEE T /W HES A MEED
AT C BT 28— 7T 4 77— ATlE, TV REK,
EEOY A N TCEDOE I —T T 4 — A%
KT AN ERTI-ODY =R v 77— AN
BRI TV,

D2.2
p.53

p.65

The main functions identified during operation are
containment and radiation shielding. It is also suggested to
clearly analyse the risks of criticality as well as the risks
linked to the gases which could be generated by radiolysis.

BERIZOWVWTHTE SN TV D LKL B TIAD
EHRRER Ch D, o, B Y R LN R
WCH o TRAETHATRICET DU X7 2B 5T
THIEHIRET S,

The reason for the negligible criticality risk of vitrified waste, due to uranium and plutonium
being extracted during reprocessing, was given in the H12 Report, and it is believed that
this argument is still supported today. However, in the future, as we proceed with the
examination of a more realistic inventory, including TRU waste and uncertainties in
radionuclide concentrations in individual packages (see the responses to Comments 2.1-2,
2.3-1,2.4-1,2.6-1, 3.1-1, 3.3-2 and 3.3-3), we will more comprehensively develop scenarios
for operational safety assessment for specific designs and operation methodology (see the
responses to Comments 2.4-3, 2.4-4 and 3.4.12). As part of this, with the goal of improving
the completeness of safety cases, criticality risks based on waste inventories that reflect
realistic reprocessing conditions will be included in future safety cases.

In terms of hydrogen gas generated by radiolysis during operation, as indicated in the
response to comment 2.7-2, TRU waste with a particularly high moisture content will be
treated to reduce the amount of hydrogen gas generated. We also recognise that alternative
materials in the waste package and the development of a package container with enhanced
confinement in the case of gas pressurisation are issues to be studied in the future. Along
with solving these technical issues, we will analyse risks during operation and study
countermeasures within the comprehensive safety assessment scenarios described above.

HABIZL Ty T 7V b=y A& LTV DH T AE(LIEOERRY 27
NI LSS Z S F2 WD F L DITBIPNRENTEY  BAED Z OB
EAMICKFEsN b0 LEZLND, LLans, 5%, TRUBEEDLE O,
FOBIERIZEI LA >Ry R U & ZRUTHEE D RiEEMEORFT 2D 57202 T (=
AR 2.1-2, 2.3-1, 24-1, 2.6-1, 3.1-1, 3.3-2, 3.3-3 ~DEIEZRR) ., W0k
ORI IR U CHRER L Rl O > T U A A MEAICHRETT 5 B & LT
(T AR 243, 244, 3.4-12 ~DEIEZ) | R U X 71250 T HBIRIIIZEE
%479,

BEE IR R I > TRAET DRFHT ASNDORIFIZONTIH, 2 Ak 2.7-
2 ~OEZFIRLIZEBY | FRTKSEHAENL TRU BEFEMICEA L T, KEH
A I B DRI [T T2 BEFEAR X or — D INOMEL ORI, T ADOFEIZR L
THUIADHZ @D TNy — VRO E2 5% OMFERE & LTEIT T
W5h, 2D DR E & b, BEERICBIT D U 27 O &R ofa% |k
SO R 2 23S T U T OME 24T 9 Iy TEM LTV,
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D-3 | D2.6.2 | The numerical values of the calculated doses can be used | D2.6.2 | Doses to non-human organisms and impacts of | As mentioned in the response to comment 2.5-9, the need for radiological protection of the
p.55 as an indicator of the expected performance of the | p.55 nonradioactive hazardous substances are not included. It is | environment, including non-human species, has been suggested in recommendations by
repository, but must be used with caution due to recommended for future developments to consider doses to | international organisations such as ICRP, but is not specifically addressed in many
uncertainties, in particular regarding the future biosphere non-human organisms in relation to the food chain and non- | international safety regulations and the nuclear regulations in Japan. It is thus not considered
and human lifestyle. To determine the safety assessment radioactive hazardous substances for their chemical hazard. | in the NUMO Safety Case. However, in the future, we will pay close attention to
period, in the absence of national regulations, those of B international discussions and national and international regulatory trends regarding impact

other countries were at this stage taken into account. The BRGNS D22 A2 Fl S U5 TEfSRE & ¢, A | analyses on non-human biota and introduce such considerations as necessary.
main indicator used for post-closure safety assessment is p-67 W29 2 R E DM oL TV B, AL O A 9)12 | As mentioned in the response to comment 2.5-7, we plan to extend studies of the risks of
the human radiological dose. X9 B ESCIE U A EWE O 235 £ 41T\ | radioactive elements to include the identification of toxic chemical substances, and their
2N, SOOI TIL, B & OB T A | release and migration characteristics, in cooperation with the reprocessing plant operators
BRI | S S T AR OB, Y A S 2 e R LIS D AW Z %t 5 R oL R fa et 23 & % 3E | who produce this waste. In addition, consideration will be given to trends in domestic and
p.67 L U CHATE A0, BRIk AETRE & AR A EYEZEZRBTHZENHRINS, international regulations on hazardous chemical substances and their handling within safety

DA T 2 ARSI L Y EEICEMAL
72 TE e b, ZERFm I oW EIZB VT
13, EOBEIN 2N =8, Z OBBECIEhE O I
EHEIZLTND,

cases in other countries, as well as wider consideration of chemical risk assessment methods.
As mentioned in the response to comment 2.5-8, in order to enhance confidence of biosphere
assessment reliability, as recommended, NUMO will consider geochemical mechanisms
that may cause reconcentration of radionuclides at locations such as interfaces between soil
horizons or along redox fronts when developing the current biosphere model further.

I A2 k259 ~DREEIZHRRT LB 0 ANHLS DAY % & BBk 5 hd
RGO MBI DOV TIE, ICRP 72 EOEBEHERE OB E TR SN Tns b0
D, %< OENE ORI T H HARNITE D b T ianZ L @fEroH;
T ECIIMET ORI G L Lirh oz, 5tk AU O3 T 5 2RI
B L C. EFER s mm-CE NS O BT BhA A R U RERAICHLH Cked B 5 Af
REMED 3 5 Bk 2 FELHNTARE LR b, LIS L TEORG 2D 5,
T, T AL 25T ~OEEFIZHRRIZEBY A%, BT AFELIERE OV TRU BE
TEWE ENDIEMEMETE DL Y 27 LEMED B DILFEME OFFE L Z D
TR s BATRIEIZ OW T, BEIEYIRAEE E W LN et 2D TWO S EHETh
%o £, AENFYE T 2 EN OB EIE Mm-S, EAEOE—T T 4 — R
BT RO BMNEIZHONWTEE TS L L BT, BFHY 27 OF GBS
WTHRFZED S, S 5I22.5-8 ~DEZEIZIRAT- L0 | ATGE TGO R
EEEE LT, HEfICH 2 TERORECm bR T 7 v M- 2P
O FFEMEIZ BT B HIERL 20 A = X AOEEIZHONW T, BUROFET T L ~D
WHEEZED TR LT,
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N Observations from IRT Recommendations from IRT NUMO’s responses to comments
0- — L.
LB =2 —0 RfiF LB 2—|C iSRS NUMO D5t
D-4 | D2.6 | The safety case strategy consists of assessing operational | D2.6.2 | It is also recommended to justify or to properly document | NUMO agrees with this comment. We think that presentation of evidence for assertions
p.55 and post-closure safety based on information on the | p.56 some of the assertions, such as for example that the uplift regardmg phenomena related to the l(_)n_g-term st_ablhty of the geologlcgl environment, such
selected sites and the associated repository designs and or the erosion could be negligible from a judicious site | 25 ulphft alng.erosmln, nfed t_o 1}6 explicitly highlighted when constructing safety cases for a
available scientific and technological knowledge, in the selection. Since the criteria are not reported, the evaluation geological disposal Sys e'm 1n Japan. o )
light of the relevant regulatory standards and the of this type of assertion is challenging. The SDM should t;_lke mnto ac'count long—term. evolution in .topography and ge(.)lo.glcal
requirements of the stakeholders. In the NUMO Pre-siting structures due to uplift and erosion and the associated changes in relevant characteristics of
. . N R . the deep geological environment. These processes are, however, strongly dependent on site-
SDM-based Safety Case, generic cases are taken into - REZBEE|ZT ) NI ) - . T . .

. Y & o1 EHENDT =7 WKL I, A EEE IR 2 & EF%EV?D specific conditions. As shown in the NUMO Safety Case, appropriate site selection should
account in order to demonstrate the ability to develop BREOCHBIIERTXHLTHLEVS—HDOEE ) ) _ ) )
such a safety case on a real site in the near future. p.67 %F LTI LA R 7 T S5 = L 2s ensure that any repository host rock considered is sufficiently deep to be unaftected by uplift

jeé%”“ bt s IR ey \7 °0)£9E6’ib " 61; Z0 and erosion, and that favourable geological characteristics will be maintained over a

R | o5 o 2 MR R 2 B e L 2 %gﬁ‘ii&ﬁb%}b%b \}— e %y{ﬂﬁﬂré - Lo %’ﬁ L sufficiently long period of time. The SDMs were developed for such a deep host rock, which

p-66 | F—z '17‘114/5' DEEIZ " ;ij 1%7@% A b 725 Tl \Z SO - can be assumed to change slowly, but have little significant impact on the design and safety
. — I — AR N Z @) °

& 2 TOGERRFHIRET 218, 72 5 ONSFIH
ATHE AR B K O I AR I C RS\ T L, R
BIOMHEKOZEMEEZFMET 2 2 L THER S
%, NUMO OB BREEE T WIS A MBED
AP BT D —7 T 4 7/ —ATIL, VR,
EEOHA N TEDOLI =TT 4 r— A% M
BT DHENERTIZODT =R v 77— AN
EZEINTWD,

assessment of the repository.

In addition, uplift and erosion over 1 million years has been quantified in the area of
“assumed to be favourable” in the “Nationwide Map of ‘Scientific Features’ relevant for
Geological Disposal”. This is without consideration of specific topographical and geological
factors that represent conditions for particular regions, or the spatial-temporal scale of the
evaluation. As a result of such evaluation, the depth of the disposal site after 1 million years
should be approximately 300 m or more below the ground surface. This indicates that it can
be assumed that stable geological conditions are maintained over this time period.

Since Supporting Report 6-10 was not translated into English and not provided to the IRT,
arguments on geological stability were not sufficiently conveyed to reviewers.

In the development of site-specific safety cases, influence of long-term geological evolution
due to uplift, erosion, etc. on geological disposal system will be taken into account. These
will be based on evidence from site-specific characterization and will be documented
carefully to cover the highlighted concerns.

TEIZOVWTEFHZDO LB TH Y | I - FR 72 & OMEBREE ORI EMIC
RABIRIZEET 2 FEOMRIMOIERIX, BRICBIT DB AT A —7
T4 = ADVERRIZ Y 7 > TR E T &8 E L THKRT 5,

L - R 7 SRR T 2 HiECHERE DO B2 b s 2o IofE 5 v
EROHEEREERFEDO L, VA N OREERESCHE RS KFT 5, Z
DIz, YA FEFEE L WEFERERT R EZE T Y72 ToEXH E L
T, W@EI72 A MEREICE o TGS AR E T D P ORGSR RS X PEE -
REOEEN XN 72 REICH . ML OB A B E LW IE R
FEED RSOz o THERF S LD (MVEBRBEFFHEITFRBIZE(L LoD LA 50
AL BRI B L WEREDOZLICINE D) X 5 7k FIRE Ot Geht
EAENGLE L CTHERET T VAR L, 72, fFEE6-10 2B\ T, B
FetE~ > ZNORENT TiFE LWERE D HERE T X 2 alREMES AR RHAOIZ v il &
K5 MR - BT O SRR DR LR R A — LT U7 HIFE - IV 520
7R BN B U CREICER E 2 5% T 97, 100 TAMICBIT 2R & LR EE2RITIIC
A L7 RE . 100 B O SIRE ITFE NS 300m BRELLF 720 ZEL
TS GERIE D HERF SN D GANSZ VW EHETE DL Z L EZ R LTS, HEE 6-
10 1338 EE L TR LT, LE2—F =AML TR0 Td, afErHEiTH
HEEOTFENTHTIBmD SRtz al RN H 5,

YA e ARV T 4w Il —TT 4 r—RAEERT DBRICIL, Bl - RER LI
PO BEHIR 2 MU BREL S ME DO AT OV T A M A ORE RS ORILIZ S0
T, MBS Y AT AADEBIZONWTERTDH L & bia, EEELS XE LT D,

48




OECE/NEA L bt =2 — (2} < 5 ~D NUMO D%}t

202346 H 5 H
No Observations from IRT Recommendations from IRT NUMO’s responses to comments
' L= —0 R LEa—IC SRS NUMO D %fJix
D-5 | D2.7.2 | Given the complexity of the repository system (various | D2.7.2 | NUMO presents the concept of management and the | NUMO agrees with this recommendation. In future development of the safety case, the
p.56 processes [THMCR] with couplings, multiple spatial | p.56 treatment for each type of uncertainty, but the description | description and treatment of uncertainties will be expanded by adding a section focused on
scales and characteristic time scales), it is necessary to of the method of identification of uncertainty deserves to | this topic in the main report. Also, we will consider describing how uncertainties are
identify uncertainties in a systematic way to ensure be enriched. Because of its importance, it might be useful | managed in the presentations of site selection, repository design, operational and post-
traceability and  completeness of  uncertainty to consider devoting a separate chapter to dealing with | closure safety assessments, and the integrated safety case. This will allow clearer
management. high-level uncertainties. Chapters 3, 4, 5 and 6 could | explanation of the information and data on which the treatment of uncertainty is based,
. benefit from the inclusion of subsections to discuss how | which is presently described only in the supporting reports.
HRIR WA RS AT AOREMES (BN - KFR - %5 - fp2F - uncertainty is managed for site selection, repository design
p.68 WH R Z[THMCRI D & £ X F Rk R XD as well as operational safety assessment and post-closure. | $2= 2 OWCHK L. A% —7F 4 ¥ — A BERT B I2% 7= - Tid. Al un
BTN T BEDZERA T —v %@(E’Jkﬁ#%ﬁ T, REFEMEORFERLZN O ~OMEIZEAT 2B LRI 5 & W o 7o FiE TRl
Ry —V) BEZDE, RREFEMEERICHIT 580 | PR NUMO 13, RREEIED S A 7 2 LITEELL RO | OIFREAT O L& bIT, P MRE, MOBERE BEERE KOS 02 2R
P&+t A TRIR T 5 72D DRI FIETAREE | P08 | BETER L TN RHEEMEEFET D HIEORLE | OZNZRORIE N T, REFEEOERLGIEERRAT 2 LB 20, Zh
KL RET DRLEND D, (COWTIIHETE T DMIED D %, Z DEEMZEET | ICX > TEICHBEEFITR LTV O NEFRIEO IR ORI L 72 HIF 0T — X
% & AL VAV DRFEFEMEAS D RIED A2 B0 | & OB LV IAREIC/2 D £ 9127 %,
) BEEBIRIFRRT 2 Z & bAHANSL Livewn, 5 3,
4, SBLO 6 ETIE, A MEE, WorGEGH #
¥k JOPAEHE O LTI SV T T
FEMOERGEZGZAT L2V 787 a 25305
ZEnARERDbNS,
D-6 | D2.7.2 | Given the complexity of the repository system (various | D2.7.2 | It might be useful to discuss in more detail the extent of | NUMO has made progress in understanding uncertainties associated with the waste
p.56 processes [THMCR] with couplings, multiple spatial | p.56 "acceptable" conservatism, for example that models should | inventory and its characteristics (see responses to comments 2.1-2, 2.3-1, 2.4-1, 2.6-1, 3.1-
scales and characteristic time scales), it is necessary to not include an excessive amount of conservatism. As an | 1, 3.3-2 and 3.3-3) and developing analytical models that can more realistically assess
identify uncertainties in a systematic way to ensure illustration, when selecting a site, this could lead to | performance of repository system (see responses to comments 2.3-2 and 2.5-5). For these
traceability and  completeness of  uncertainty evaluation bias. An important aspect is also how | evaluations, we will clarify what causes uncertainties associated with the evaluations,
management. conservatism is explained to the reader, especially the non- | including the inherent uncertainty of the fields and phenomena to which these analytical
) technical reader who might be guided on how to understand | models and associated data are focusing on, and the technology will be developed to
IR WASEE S 2T DOEMES (BN - KF - J322 - P22 - and interpret the results. quantify such information so that evaluations can be performed without over-conservatism.
p.68 HHHRF[THMCR]IO S £ 8 T A EZ0D For the clarity of the approach, it is also suggested to | NUMO aims to explain a sequence of work based on this approach to different stakeholders
B YT DR A — )L %&/’( 752 BR RS identify separately what comes under variability from what | in a transparent and traceable manner.
RIr—)V) HERDHE. RHEEMEEFRIZBT 5B comes under uncertainty, although the processing may
PE & Ao Ve 2 R 2 72 @ D IRSR I 70 05 15 C AR e involve identical methods. BEFEMA X N U RZEDRHEICET 2 REEME~DOX S (7 A2 b 212, 2.3-
EMUEERET DLEDND D, 1, 2.4-1, 2.6-1, 3.1-1, 3.3-2, 3.3-3 ~OEEZM) . WELS > AT LOMREE
AR (A ATREZS | ARSFIES E OFLEER DA . L 0 EEM | £ 0 BLEMICEHMEI C& 2T E T L OB%E (A2 bk 232 B LN 2.5-5 ~DEI%
p68 | ICHEERT D Z EIXHANL LW, BT, BT | BR) 2D TS, FHlIC S 72> TR, ZhH DT L EBEES 57 — 2 7

_ﬁ%@%#@%abémﬁfiﬁwtéotmm
LT WEIE LT YA MBEICET D e RS

P DS A T AN TR D A REVEDRN B D, FiH . fF#
AR A L OB LI T 20 W T 22T 5
ATREMEDN B D — K BEF IS RS E E o X ) IZHB T
HINEWIRLEETHD,

o7 Fa—FERMICT ST [F UL TUOEE X
NAOGETH EHELRKE 32560 & AEFMEE
IR ETHEDEZR 2 BT HZ & bHELEI N
2o

KR LT DB GNAKINCE T HEEME S E O, A D ARSI
R L TWD2ZHEIC LS 2T, ZhvaERLT 5 2 LIk 0 mERRSFIE
ZHERR U723 MT 22 & 0 Bl 2845 L T\ <, BREFIEOREICRET 5 58
MaEIRTIZO, 20X I RFHEOT P r—F IS —HEOEEICHOVWT, & F&
FERAT =7 RN —ITENE L BEMEE S > TR TE 5 X 9 I T 5,
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No Observations from IRT Recommendations from IRT NUMO’s responses to comments
' L= —0 R LEa—IC SRS NUMO D %fJix
D-7 | D2.7.7 | The IRT noted NUMO's commitment to basing its studies | D2.7.7 | However, it would seem judicious to NUMO to also | As recommended, when integrating the latest scientific knowledge and past R&D on
p.57 on the best available technologies. p.57 consider the scheme adopted in many large-scale projects | geological disposal and preparing to advance stepwise site investigations, repository design,
with the technology readiness level (TRL) Scale to assess | and safety assessment, we will consider the objective assessment of the maturity of all
gz | IRT 13, NUMO 235 FH AR 72 i B O HAIZ FES ¢ the evolution and maturity of the geological disposal | technologies using the TRL scale. This can contribute to improving the efficiency of
p.69 x24T H) 2w a3I vy L TWAZ L2 L project. technical work and also s.upporting argurne?nts for safety cases. We will consider introducing
T3, — the TRL scale (or an equivalent measure) in the future.
569 LinL MBIy 7 ey e 7 b ORALIRDL & el 2
' Al 720 B ORI T n P =7 D THRHAS | St OB BRI RGO L7 (2B 5 2 E TOHRMAFEMREZHE L, #H
N TV D EATERE L~UL (TRL) A7 —/v D A% — | BEREEOFMA « FHAMh. A0 %akat. il 2 S e RIS U TBREICHED T
LOBRGIFT 5 Z L5, NUMO (IZ& > TERZ | WUZHTZY | BED LB FEINOMEAE L TRL 27 —/L & FV THRERIICEE
ZEnEoIZEbnD, fliL TV 2 &iE, BIRREZEFS ORI L v —T T 4 Fr— 2O BAMER LICF
B2 Wando EEAbND, 4%, TRL A7 —LOEAIZOWTHRF LT
W<,
D-8 | D2.7.9 | The sensitivity of the various stakeholders and | D2.7.9 | The IRT recommends that NUMO consider this issue as | NUMO recognises that promoting dialogue and communication with stakeholders using the
p.57 populations to nuclear issues, and therefore in this case to | p.57 soon as possible and devote the necessary development to | safety case is an important issue. For example, NUMO has been participating in
the disposal of radioactive waste, means that the it in the next phases of the safety case. OECD/NEA FSC activities for many years. In addition, the Japan Atomic Energy Society
information, communication and dialogue should be has also established a special committee to support research on the social science aspects of
proposed and presented. The societal approach is also part o | IRT 13, NUMO NZOREAZ TX AT R SME L, | this issue and to study methodologies for promoting communication of the safety case for
of the safety case, as indicated in numerous publications 69 Y =TT 4 r— ADRDEEMETVEL BRI & B9/ | geological disposal to various stakeholders. This committee includes both experts in the
under the aegis of the NEA, and also taken up by the p- 24T 5 2 L AHEE 5, social sciences and other relevant fields. We will continue to strengthen these activities
NUMO teams during the Global 2015 Conference. based on the advice of domestic and international experts.
B | e g 20 2 5 R LA RO RN R, = oD NUMO %, E—=7 7 4 —AZEM LI AT =V RN E —LOxfiEE a I o=
P69 | S AT BRI DS I U T H B &

I, B, a3 a=r—2 g, REEORE LR
NHETHDHZ L Z2EWRT H,NEA % CTHIRE
72 ORI ENTWS X H Iz, #E27T~
B—FHLELE—T T 45— AD—-FHTHY
Global 2015 2 TH NUMO F— A0 H Y FiFTwn
2o

TF=rarzWnlEO TSP EEREE LTHE#EL TH 0. #l21E,
OECD/NEA @ FSC DIEFFNZRAESIM L TW5b, £/-. ZORMEICET 24284
FIRIENZ B3 AR FE3E. AARIRF DR ICB T 2 EL DY —T T 4 r—
ANRDEEEERAT I ANT =R L LTcaia=r—vayil@lT5
HERmOME 2 L 2B FROEMERELBM LGS 2 ED TS, 4% L
b, ERSAORMEOIE R ELHTRNBL, ZhbDiFE 2@k L T <,
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o L& o —0 R Lot SR NUMO O %t
D-9 | D3 The site descriptive model (SDM) approach developed by | D3 For Neogene/Pre-Neogene volcanic and metamorphic | As recommended, if information on Neogene/Pre-Neogene volcanic and metamorphic rocks
p.58 NUMO seems suitable. Models make it possible to | p.58 rocks, the decision was made at this stage to not elaborate | is obtained, either from specific site investigations or from future additions to information
provide design and safety assessment with fully specific SDMs as three representative SDMs are | in the general literature, consideration will be given to developing these specific SDMs if
integrated comprehensive data rather than field data. considered to cover the characteristics of these rocks. It is | this is of relevance to any sites.
Models will be refined along with the progress in siting however recommended that, as soon as field data become
and field survey. The generic safety case developed in the available, the characteristics of these formations be | #£5 D LBV | EV A FORE. HDHWVITESHO—RECHENC L AR OB
SDM-based Safety Case is based on three typical models differentiated from those of volcanic and igneous rocks. Yo T S e EE R OV R I BT A A IS S
covering various types of potential geological formations . BEAT . N LT BB T T L OBE LS RE LT,
encountered in Japan. Chapter 3 justifies in detail the BRI TEE A e ST SO L RIS T
elaboration of these models. This approach is relevant at | P-71 13,3 OO FERARHERETT AN IILD DEFED
this stage. Bl 7 A—F B L E 2 DD T, T OB TIES
EDOHEBREET VA LB LW HENERS
R | NUMO 25Bi%8 L 7= i EREE €7 /L (SDM) 125 < nNTwa, L, 74—V RT—Z N AFHHEIC
p71 | TR —FEHEYEFZOND, TT T, T4 — 725 T BRITIE, 2 HARERA 7R HIE ORI & kLS

VRF =S TR, ERICHE Sh i
F—H BT B 2 L TR L A % e

F 5. EFAE. A OREH A O
o THREND THS 5, MIBHIET LTS
=TT 4 r—ALBVTHE SN V= %
Vs =TT 4 = AL, BATEET S WHE
Wb 2 S E S ERMHOMEKE L RET 535
DB 72 EF TSN TS, 3 = d, —h
5OET L ORILEFMHITH LD TH D, =
DT 7 u—FFHBEFETRETH D,

KEEDOHE & XI5 Z LR S D,
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o L& o —0 R Lot SR NUMO O %t
D-10 | D33 For the development of SDMs for representative host | D3.3 Hydraulic conductivity is a key parameter for the different | Representative hydraulic conductivities for Neogene/Pre-Neogene volcanic and
p.60 rock settings, several characteristics are compiled and | p.60 geological formations and could be very discriminating in | metamorphic rocks were obtained. If further information on these rocks is obtained, either
then selected to provide as much representative cases as terms of post-closure containment performance. It is thus | from specific site investigations or from future additions to information in the general
possible. Conceptual models are proposed, but they recommended to use the most possible representative | literature, we will consider refining the SDMs for Neogene/Pre-Neogene volcanic and
would gain in justification with a finer description of the values rather than having almost the same value for all. metamorphic rocks.
methodology of their development. In particular, it will be In the SDMs for specific sites, the heterogeneity of hydraulic conductivity of geological
necessary to describe how the field data will be used to - KM, S FE X FaEREICE > THEE /YT | formations will be determined based on borehole data and directly considered when
arrive at the conceptual model. I A—XThH FASE O UIADERED ST X 72 | addressing safety-relevant issues, such as more realistic assessment of radionuclide
For Neogene/Pre-Neogene volcanic and metamorphic p-74 BIEER & 72 ARJREMEN H B, LMo T, X CI2|F | migration characteristics. Here we consider impacts on performance indicators for the host
rocks, no specific SDM is elaborated. Three ZFEF CAEZE 9 O TR L b e O E W GFEE | rock and surrounding formations. Thus, in addition to refinement of the radionuclide
representative SDMs are considered to cover the AT AZ ERHEIRIN S, migration model in the geosphere (see responses to comments 2.1-3, 2.1-4, 3.4-1 and 3.4-
characteristics of these rocks and used for design and 3), we take such heterogeneity into account during tailoring designs (see responses to
safety assessment for the safety case. For the specific comments 2.3-3 and 2.5-5), setting of parameters for sensitivity analysis, and general
sites, respective SDMs are developed based on the treatment of uncertainty (see comment 3.1-1).
literature and characterisation.
B =l - Jelr il = Al KIS B X OGS DWW T b B RO AR S
s | AR REE OB BREE 7 SV T W LTkY., FrEYA FO#E, HLWITASED— &Xﬁﬁié%ﬁ®EMKio
073 | K OMOEHER E LTS AT, WKLY (R T B AT - ST AL S X OVE AT BT 2 W AN S S 73

IRl — AT S LIRS TV 5, #EET
TIVNRREINTWDEN, ZNDOMEEICET LS
Eimz b o EFEMICEEIR T2 2 & TRILAZ KV X
SMRTIENTEDLEAD, T, 74—V KT —
ZaEDO XM > THERET VICEIET 500
T OMERHDHTEA D,

BEs =kl -« e —hdkils EERGE I L CiE
FFEOHEREETT ANELIGH I TV DD
T TRV, NS EREO R A N —F 50
17e 3 MEHOMEREET VRRE S, B—7
74/]'/7 X@f;&)@;ﬂu‘f‘k%/ﬂén‘?ﬁﬁ 1%?@%“(
W5, BURHIZR YA MIZOWTIR, SCkFaAE & Sk
FHHIC RS W TENE N OB R T 7 /LS
b,

I, S L7 VB REEE T VOS2 e L T <, it\%m®%4b%ﬁ%&

L7EHEREET LV ClE, A=V 7T — XS & | a9 D MR RefR O

BIZ3 1T D EERERBATE T VORBBIL O (2 A2 b 2.1-3, 2.1-4, 3.4-1, 3.4-3 ~
DEIEBHR) . REF~DOFL (2 A b 2.3-3, 2.5-5 ~DEIESMR) | BEMHT - R

e EME~OX BB 72T ORE (2 A F31-18M) 2EEL-L0E

%%&#@%ﬁ%@@%ﬁ&wotéiéi&&ﬁmmﬁwﬁﬁ&@%bf\ﬁ
(2R B 22 22B K ME D 55 3R BT 5,
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D-11 | D6.3 Storyboards are mostly used to describe the behaviour of | D6.3 Such storyboards would also be a good basis for analysing | As mentioned in the responses to comments 2.5-4, 2.7-5 and 3.4-14, storyboards, as
p.68 the system after the disposal facility is closed. This is a | p.69 the effects of uncertainties. The IRT strongly recommends | knowledge management and communication tools, are recognised as valuable to promote
relevant way of illustrating the successive periods of developing the work already well underway from the | common understanding of evolution of the repository system on a range of temporal and
disposal evolution. storyboards for the next stages of the geological repository | spatial scales. These can also contribute to effective integration of safety case development
project in Japan. These can also be a good way to | by the site investigation team, the repository design team and the safety assessment team.
wn | 2 F—VU —R— FiL., BTSRRI SN T-% communicate with stakeholders and the public, making it | Additionally, as IRT noted, the storyboard can function as a tool which promotes
DYATLDSDLENEHATL-DIEHIN clear that storyboards help to understand all of the | communication with various stakeholders and, in particular, the general public. With a focus
p-83 TWA, 2k, He LRI BT AUV underlying processes and assumptions that need to be | on the function as a communication tool, the storyboards shown in the NUMO Safety Case
EA R FETH A, considered. are planned to be improved to visually illustrate temporal and spatial evolution of geological
repository in much more detail. This can also cover the representation of uncertainties,
AL TDOLEIH A =T —AR— NI AHEFEMOEBA 45 | particularly in terms of long-term evolution.
P34 | Wy 7D RWERICH S5 THA D, IRT 1L, H
AROUFI T 70 Y =7 FOWDBFEIZBIT TA | 2 x> b 254, 2.7-5, 3414 ~OEFICBN TR LSS, A =Y —FK—F
P—=U—=A—= P OBRCE N ED SN TNDIEE | 13, Mo S ESERZE/A T — LB LU A7 — MBI 555 E0i2o
ESDICHRSETNS 2 EMHERT 5, 200 | T MBEBREEO M - 3T, 5B E, AR D% B 0SB BLE 2 L
RS R EEAN R T B AL ERMEOT ST | ¢ =77 4 r—2ABERICB N TAL— AR ERBEX NS - L IcEET 5L &8
EEFETDIOICA P =Y =R — FRRLDO I & & |z Ry — A & LTIREATE S b0 LRML T 5, $7-, 2 THfifsh
HIEICT D 2 LILL ST AT =T R T—=RARE | Tp L o0, SESERAT I ALY —RAREDA I 2=y —a V&R
DX a=l—varEESTEDORVIIECGRY | #d 5700y — L LTHITE S, 25 LEBUR a0, ST E &
5. RULIEA =V —=R—=FE2ORFEL LT, YATLDE5EDLENEHTG T D RF2EH]
7G5 E L VMO E Y 2 7 R T E Vot XA b=V —AR— FORILGE
IZOWT, B bUELED TN,
D-12 | D6.2 The role of the integrated FEPs is to group the FEPs in | D6.3 NUMO applies a structured approach to the development | The NUMO FEP knowledge base will be regularly expanded and updated to represent the
p.68 blocks to structure the impact analysis. As they are | p.69 of scenarios, using safety functions, state variables, factor | latest scientific knowledge, while introduction of digital tools aims to improve the
general in nature, e.g. “water chemistry”, they do not analysis diagrams and impact analyses, and the IRT | transparency and traceability of FEP screening and integration into scenarios (see responses
seem to be used as such in the impact analysis. The role encourages the further development of these tools. to comments 2.5-1 and 2.5-2). Moreover, based on this knowledge base, the methodologies
of the integrated FEPs vs the individual FEPs in the and tools related to the scenario development process, such as setting up state variables,
impact analysis should be developed. An example of a list g | NUMO . EERKEE. IRBEA L. BEIRASHTIK. 2% | factor analysis, impact analysis, and clarifying the relationship with safety functions, will
of FEPs that are grouped into one integrated FEP would ISHT AR W BEE L ST 7 a—TF &5 A LT | be further developed.
help illustrating the approach. p-34 FUFZ2ER L TEY  IRTIZZN DY —LdD X & | The update of this knowledge base will also include detailed studies on FEPs which are
R AR EERT A, currently considered as secondary, as described in the responses to comments 2.5-5 and 3.4-
BRI A FEP O&FENI . FEP 27 u v 7 I T V—T7%y 9. All this will proceed in parallel to the development of tools for the integrated knowledge
p.83 T LIRS 2 iTo5 2 ThbH, 2 b management extending from the development of FEP lists to final scenario development
X TAkfbF) 2 &, RERIC 5D TH D= (see responses to comments 2.5-4, 2.7-5 and 3.4-14).
BT TIREO LS IEH S TRV S
(oD, BEHTIC T S %G FEP & f#@51] FEP ELFER AN G L 72 FEP I W CIE, A7 U — =2 70 &b (i & FEP
DEEN AT D RER H D, 1 DDHtE FEP IZ DVERR) OIEFEDFYELIBEMEZ S DITE DR b | ok L& ek L TR
7 N—T{CSIVIZFEP U A b OBIZZHTH Z &T, R L& EHIICIT) (2 A2 k251, 252 ~DEESBM) L& i, FEP M
ZOT7Ta—=FEBlT L DIENOTHAS ), BT DEMICHEDE | ZaE L ORBRZ M L2 6| IREBEKORE, EIX
SNSRI E Vo Ty T Y AOBRET v AT L kM - Y — ALY
D63 | The NUMO FEP list used in the SDM-based safety case WL b O L7 X ORI LTV, FEP OFBHTE, 2 A k2,55, 349 ~D[A]
p.69 would be useful; it may be updated next on the basis of BT L 91T, THE TR EAMALEM T TV L 9 2B EICBET 55
more recent publications by the NEA. MR IR ESRG R 2 SR 3 2 & & BT, FEP OFREMND 7 U A DBA¥E £ T O RdlF
WA —miEES D720 0y — /L ORISR LEEE L THED D (2 A > b 2.5-4, 2.7-
gy | WEBRSEE T NS =T 7 o = AHE TR 5. 3.4-14 ~DEEZH),
.84 Tl &AL TV 5 NUMO @ FEP U 2 MIHETH

V. NEA OFHF ORI S\, REIEF SN
DAREMEN B B,
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D-13

D6.6
p.70

p.85

Based on the experience of the present safety case, future
development needs can be ranked in terms of their
perceived importance, and also according to the overall
agenda of geological disposal in Japan. The most
sensitive phenomena and processes will be a first key for
ranking, but other criteria will also be defined. In any
case, the development programme will be built so that
major milestones are met.

SEIDO®—T T 4 75— ADORERIZHESE | RO
F=— X%, BEMICET ALY, £72, H
RKOHIBULY DRI TV = A2 > T, T
IJAHFTHZENTE D, BT AIRED KD
BWHRLE T ART X TI2BIT RO
FMMNY B0, MORKHEL EFRTHZ & ATEE
Thod, WTHNIZE X, BT e/ 7 A3FH R~
ANVARN—VEZERT DI ITHEEIND,

D6.6
p.70

FHRRIR
p.86

In addition to the development needs identified by NUMO,
the IRT emphasises the need to improve the understanding
of microbial processes. The impact of microbial processes
on the performance of the overpack (especially corrosion),
buffer and backfill and on radionuclide transport in the
geosphere will have to be evaluated.

NUMO 2 & » TRFE SN2 =— X122 T, IRT
TR 7 1 2 A DR A R B B A T D,
WA T v ARA— =y 7 (FRICER) . FEE
eSO L OMERE, 35 L OV EE T o H P
ITIZH 2 5B %M+ 2 0 ERH 5,

We recognise the need to better understand the effects of microbial activity on corrosion
and, more generally, the impacts of microbial activity in buffer materials and on the
underground migration of radionuclides. This is indicated in the Overall R&D Plan. NUMO
will continue to expand its knowledge in this area, including utilising joint research with
relevant organisations, academic societies, universities and other professional agencies.

TRAETEEY DS RSB BT TR RREM I T D IAE TR Eh o2 | H K
HOMAED B PEFEORBATICE 2 2 2 BICET 2 AL S 2R D3 3
ERIH LTS, 2o OBEIT BRI O THR L TR Y | BHREETEES
RKF e EOFEI I 2R B PIRER & o ILEMFSE /e EBFIH LoD, KV IENICED
TWn<,

D7.1
p.72

TR
p.87

As an alternative dose indicator, NUMO considers
transfer of radionuclides to the biosphere in a stylised
release to a river, demonstrating that dilution reduces
concentrations to insignificant levels.

NUMO (%, #REDOREIEE & LT, EiEEA~O
MREFREDORAT 2 ) I ~Dif A & L TREEE L, R
IZE > TRENIEFICOT L E TR TS
HTZ EZHRLTWD,

D7.1
p.72

TR
p.87

The IRT encourages NUMO to further develop such cases,
e.g. the possibility of accumulation of radionuclides into
specific compartments of the biosphere.

IRT iZ. NUMO IZ% L, 29 L727r— A% X 5263
95 L OHELET D, Bl AT, B AR S A TR FE OO 4y
EDOXEZEFET DR ETh D,

NUMO will continue to study complementary safety / performance indicators, in particular
by monitoring safety cases developed by other countries. As mentioned in the response to
comment 2.5-5, we are developing site descriptive models which can realistically describe
changes in time and space on the large scale extending from deep underground to the
biosphere (4-dimensional site descriptive model). NUMO will improve the biosphere
assessment model by considering long-term evolution of the surface environment (derived
from the 4-D SDM) as well as any geochemical mechanisms that might cause
reconcentration of radionuclides at locations such as interfaces between soil horizons or
along redox fronts (mentioned in response to comment 2.5-8). In addition, NUMO will also
study the approach to assess the cases in which radionuclides accumulate into specific
compartments in the biosphere while improving biosphere assessment model mentioned .

MFERZ e/ YRR IC DWW T, #SNE O —7 7 4 Fr—XTB T 280
HLBRBIZLEENLE| &Mt E LT, £/, 2 A2 B 255 ~DEZEIZHBW
TR 7= K 912, HiFD6 H FIEERIC BT 2 HUE BB AR O BERAY - 2200 72 281
ZBEMICRELT Z2HERE T 7 /L (WRGTHTEBRET 7 /V) ORBEH 2% L
TW5, ATEEFIIC D E T AT OW T, R TCHVE BT 7L & ORI
7R B FEA N BB L CTHERR T 2 HI OB, =2 A > b 2.5-8 TR L7 4E0E
BB 1T DAL FIERE O FEANEICE T 2 HIERL = 7 a2 A DB E 7 8% U Tk
Bt - mEAEK D, 29 Li=ET AR O 0 CAHEIEBIC IS T 2 R E O X HE 2k
SN ERET 2 AR OFHMIOE 2 FIZ OV T HE LT,
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D-15 | D6.2 The role of the integrated FEPs is to group the FEPs in | D7.2 NUMO has introduced the concept of state variables and | As mentioned in the response to comment D-12, NUMO will continue to develop and
p.68 blocks to structure the impact analysis. As they are | p.73 factor analysis diagrams as tools for evaluating safety | improve tools for evaluating safety functions as part of scenario development. This runs in
general in nature, e.g. “water chemistry”, they do not functions in the development of scenarios, and, as | parallel with work to continuously update the FEP knowledge base, while also improving
seem to be used as such in the impact analysis. The role mentioned, the IRT encourages the further development of | traceability and user-friendliness by introducing modern digital technology.
of the integrated FEPs vs the individual FEPs in the these tools.
impact analysis should be developed. An example of a list B A2k D-12 ~DEETIHRR- L H I B X%X FEP 2 HH L TV < B3 LI T
of FEPs that are grouped into one integrated FEP would gg | NUMO Ti, TV AR T 2 R Z RN | LT, BEMESCFIEEOM EE, S OT VX AFEMOBEABKY 2R b, Zib
help illustrating the approach. p- T 5V — b LTORBBER L BRI OB EEZE | OV — VOB - B2k 5,
ALTEY | IRT TIIEIEDEY . ZHHDY —/LD
IR | & FEP ORI, FEP 27 10 v J 312 7 L—T%y 857 BRI T 5.
PE 1 L CHRRIICHENT AT 2L Th D, ZNb
I KIS 708, RKEMIC—ebDTH LT
D, ESTTEZO L) ITHEH S TH RV D
(o s, EEHTIC T DG FEP & @5 FEP
DEFNZAMEIZT 20BN B DH, 1 DOFHA FEP IZ
T N—FE T2 FEP U A SOl & 28175 Z & T,
LT T —FERAT HDIKLOTHA D,
D6.3 The NUMO FEP list used in the SDM-based safety case
p.69 would be useful; it may be updated next on the basis of
more recent publications by the NEA.
FHER I . . _
HEBREE T NS B —T T 4 r— ARG E
P84 | ST S NUMO O FEP U 2 34T Ch
D . NEA OEcHT O BRI IS\ T, kEIFEHT S
HA[REMEN B D,
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