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Abstract

The long-term stability of deep disposal facilities hinges significantly on reactive boundary interfaces formed along groundwater pathways. Rainfall seeps into the
surface, moving through unsaturated zones and aquifers, undergoing geochemical changes as it progresses towards the deep subsurface. During this process, the
migration of redox transition zones can weaken the natural barriers' buffering capacity. Therefore, a thorough understanding of groundwater flow characteristics from
the surface to the disposal facility's surrounding bedrock is crucial. To achieve this understanding, we are planning small-scale field infiltration tests to investigate the
movement of groundwater from the surface to the groundwater table. This study provides a comprehensive analysis of the hydrogeological features of UNsaturated zone
In-situ Test facility (UNIT), designed specifically for conducting small-scale field infiltration tests. Future studies will focus more on field-scale experiments, including
tracer tests, with an emphasis on field infiltration tests, utilizing various tracers based on the results. These small-scale experiments will be utilized to derive
methodologies for assessing the background characteristics of the study area, serve as input data for an integrated surface-subsurface hydrologic model to evaluate the
long-term performance of natural barriers, and assess the performance of models simulating the unsaturated zone. Such research at a small scale will serve as a
foundation for developing larger watershed-scale models, essential for evaluating the long-term safety of deep disposal repositories.
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