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In Japan, a step-wise site investigation strategy is applied in the site selection process for geological
disposal of HLW. Preliminary surface-based investigations such as boreholes and geophysical surveys will be
followed by detailed investigations, including construction of, and testing in, an underground
characterization facility. The basic repository concept, including underground design and layout, will be
discussed at the end of surface-based investigations by using obtained information.

The repository concept will depend on the spatial extent of the candidate rock formation(s) and their
barrier performance under site-specific conditions found deep underground. However, information obtained
from initial surface-based investigations is inherently limited and includes uncertainties, particularly with
regard to the heterogeneity of geological characteristics. It is thus important to assess host rock performance
in a manner that explicitly considers uncertainties in the site characterization.

In this study, methodology for evaluation of geological conditions has been developed that focuses on
determining the usable volume of host rock with specific performance characteristics.

Initially, multiple performance indices - such as groundwater velocity and solute transport distance -
have been defined as key characteristics of the geological environment from the viewpoint of barrier
performance. Then the evaluation procedure with these indices is illustrated by using the dataset obtained
from the Horonobe Underground Research Laboratory Project.

Finally the proposed procedure is reviewed and future challenges are extracted.

*1 Collaborating Engineer (until June, 2010)
*1 OBAYASHI CORPORATION
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