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This report is concerned with research to reconstruct more realistic near-field (NF) concept
for the geological disposal of radioactive waste. This year is the final year of this committee
activities. So we have carried out the summary on Re-thinking of NF concept and its technical
basis. We especially towards the understanding of realistic flow-path structure described the
commentary on important matters for NF concept. Cooperation between the study fields and
combination of various science & technology and evaluation methods are one of the important
technical bases of NF concept.

As various matters that are closely related to this cooperation and combination, there are
construction and operation of the near field region such as peripheral tunnel, various
phenomena associated with the closure of the disposal site and so on. We also described the
current situation and challenges of countermeasures about them. In addition, JAEA (Japan
Atomic Energy Agency) is planning to re-saturation studies in the investigation tunnel under
500m in depth which leads to the verification of the matters as part of reconstructing practical
NF-concept. This committee has done on this plan, the exchanging of views among the
committee members.

Since the “Great East Japan Earthquake 20117, the safety paradigm has shifted
dramatically. We exchange views on such matters and presented the direction of future

research and development for geological disposal.

Keywords: Geological Environment, Geological Disposal, Safety Assessment, Near-Field (NF)
Concept, Re-filling Process
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Fracture
fillings
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Micro-fracture
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A Model of Fracture Development
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Stage | Stage |l Stage Il
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Active and major

h»«as.wﬂﬂieﬁqufault -

Damage zope

First of all, ziciiva and major quizsceni faulis
arz 2xcludad with the certain distance of
damage zone developed along the faults.

During the detailed characterization of a candidate sl

site, relatively smizllar scalz quizscani izwlis that
have not been identified during the surface
investigation stage will inevitably be encountered.

Repository is allocated
deeper than 300m

To ensure that the host rock maintains its barrier function, it is necessary to
understand the potential impact of such quiescent faults and to define the features
whichimight have ardeleteriots impact onilong=term re positony performance:
-
Currently, faults in crystalline rocks are generally assumed to be a negative
feature of a radioactive waste repository site and are included high on the list
of exclusion features in many safety assessments.

However, this accommodation of existing faults in the repository

design and layout is currently not accepted in Japan so, natural

data from a range of sites in Japan have been reviewed with the
aim of refining the standard Japanese exclusion features.

BFE 55 DEEIERES LU/ FHBEIZ DUV TDEZ S (F)

The information provided here encourages discussion of more realistic
definitions of repository exclusion features in particular, Japan.

Several fault-specific features such as;

i) Rock damage zone developed along faulits,

ii) Redox reactions,

iii) Radionuclide retardation behaviour in the immediate vicinity of faults,
iv) Fault hydraulic features

are examined.

Used data are from;

- Atera active fault (one of the major active fault distributed in central Japan)
- LPG storage site (Kurashiki storage sites; A biggest storage in the world)
- URL site (Mizunami Underground Research Lab (MIU) )
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Atera Fault is estimated to be in the range of 6 to 7 km
of left-lateral strike-slip, running through the Late
Cretaceous Naegi granite and the Nohi-rhyolitic group

of crystalline rocks.

Characteristics analysis include fracture
: density, fracture length and filling
minerals from more than one hundred
outcrops identified in an area of several
square km along the fault.
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The frequency of fractures having trace
lengths of less than a few metres increases
towards the fault plane.
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The scale of the damage zone is likely consistent with the
scale suggested by the relation between the width (\
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Fault zone characteristics;
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Components relevant fluid flow in fault zone and surrounding rocks

Altered zone

Fault zone Fault zone;
$®combination of these
components Crystal type fillings

Alteration

Crystal type infills

@®High flow rate

®Relatively low retardation but high
area of matrix diffusion provided by
alteration zone

Conductive
Clayey type infills and gouge
®Low flow rate
®High porosity matrices
(expecting high retardation)
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Intrusion scenario in
near-surface sheet joints <7 . immediate far-field
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Figure 3-3. llustration of hd
from a hypothetical repository
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Active and major 5 = 2
Data will be provided which show:

___quiescent fault

M“ﬁ" P 7 Damage zones developed along faults — The structural features
identified in the vicinity of faults suggest that, although the rock in the
damaged zone has a relatively mechanically weaker matrix than the
surrounding pristine host rock, an increase of shorter fractures and the
presence of the associated network structure can be a positive aspect
for a radionuclide retardation due to an increase in surface area in a
repository host rock. The network structure zone may increase
radionuclide retardation due to the increased surface area and the
likely higher tortuosity of the flow-path could slow the transport of any
radionuclides from the repository to the surface.

| Redox front (redox buffer capacity) - Data from several sites in Japan show
+ that the fault buffer capacity minimizes oxidized water penetration, suggesting
= that faults at the surface are not always necessarily required to be exclusion
features.

Retardation capacity - Data from several studies show that the secondary
hydrothermal phases with high porosity, high surface area crushed material in the
fault gouge are often much more efficient at retarding radionuclides than the pristine
host rock minerals.

Hydraulic features — Data from URL and LPG sites in Japan indicate that faults can often be
long-term hydraulic barriers. However, three dimensional relationships between specific
structural and hydraulic features should be characterized by the combination of regional
hydrology and in situ detailed groundwater flow measurement with structural investigations.
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