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The H12 report described the technical reliability for the geological disposal of high-level radioactive
waste (HLW) in Japan. The safety of geological disposal was demonstrated by the use of a multi-barrier
system to contain the HLW with a high margin for performance in the engineered barrier system. The
reference case in the H12 report described a strong retardation effect on nuclide migration in the near-field
host rock. The near-field host rock is therefore expected to serve as a major barrier in the performance
assessment (PA) of HLW disposal. It can also be expected that geological data relevant to nuclide
migration rock would be better obtained from underground, in-sifu investigations as opposed to
extrapolations from surface-based investigations. The accumulation of geological data by step-wise site
investigations helps to improve the reliability of PA models and constrain parameter values on which they
are based.

The procedures to evaluate retardation effects of nuclide migration in the near-field host rock have
been examined to help methods of PA model development, which can accommodate uncertainties of site
descriptive models at each investigation step. A template of a simplified calculation method has been
prepared to assist this evaluation. The nuclide migration analysis was carried out using data obtained from
surface-based investigations as a part of the Mizunami underground research laboratory project to
exemplify the application of the method. Special attention was paid to uncertainties in transmissivity
values for nuclide migration paths. A future investigation program is necessary to establish quantitative
measurements of low permeability migration paths because measurements are currently limited to high

permeability migration paths, which can lead to uncertainties in PA model results.

Keywords: Safety Assessment, Near-field Host Rock, Fractured Rock, Nuclide Transport Analysis,
Retardation Effects
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