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2-10 Inference of Hydrogeological Structure from Geological Observations
—Development of Fracture Investigation Techniques for Sedimentary Rocks —
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In order to evaluate migrations of radionuclides in rock
masses around a geological repository for high-level
radioactive wastes, ground water flow must be analyzed. For
the ground water flow’s analysis, the hydrogeological
structure, i.e. distributions of hydraulic conductivities in rock
mass, must be understood, in particular the water-conducting
features (WCFs) which have high hydraulic conductivities.

The hydrogeological structure is inferred by an analysis
integrating geological observations and in-situ permeability
test data. If water-conducting features can be characterized to
some degree only from geological observations, we can
perform in-situ permeability tests selectively and infer the
hydrogeological structure efficiently.

In this study, we performed geological observations for
fractured sedimentary rocks in the Horonobe area, northern
Hokkaido, Japan, and researched characteristics and
distributions of WCFs in the rock mass (Fig.2-23).

Most of fractures in the rock mass were divided by their

orientations and surface’s occurrence into two types of faults;

Fig.2-23 The observed outcrop

An outcrop exposed by heavy equipment. MFCs
and MFPs can be observed within sedimentary
rocks (the Wakkanai Formation). The hard rock
layer of the formation has a sinistral strike-slip with
about 10 m displacement along the MFC at the
outcrop’s center. We recorded the geological
characteristics of MFCs and MFPs in detail.

Fig.2-24 A conceptual model for WCFs

MFCs (particularly MFDs) are considered to be
high potential WCFs, but the potential of MFPs is
low. The Omagari Fault shown in this figure, not
mentioned in the text, is inferred to be a high
potential WCF from other investigations. Solid
lines: high potential WCF; broken lines: low
potential WCF

a minor fault crossing a bedding plane at a high angle (MFC)
and a minor fault parallel to a bedding plane (MFP). In
addition, MFCs, particularly collected in a high density zone
called a minor fault developing zone (MFD), were inferred to
be high potential WCFs, based on the nature of their
alterations, orientations, densities and crosscutting relations.
This inference agrees with the results of in-situ permeability
tests and the spots where there is water loss during drilling.

Based on the orientations, direction of displacements, and
crosscutting relations of MFCs, it is inferred that they were
formed after uplifting, by residual stress which accumulated
during folding. Based on this origin, it is inferred that MFCs
are to be found in and around folds, which is actually
confirmed at outcrops and boreholes.

In this way, hydrogeological structure was feasibly inferred
to some degree from geological observations (Fig.2-24). We
will be studying the relationships between the uncertainty of

inferred results and a quantity/quality of investigations.
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