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The development of the groundwater resources in bedrock using rock caverns

HEH ME'-Wm  KER-&k R A% E®

Hironobu MOMOTA - Takuro NISHI + Makoto SUZUKI - Makoto HONDA

Water shortages frequently occur in the regions that are poor at conventional water resources such as
river water and shallow groundwater. As for geographical and geological features, these regions are
usually located in bedrock zone where a class-A river doesn't exist. Typical examples of such regions are
coastal regions of Seto Inland Sea, northern regions of Kyushu, and Okinawa regions. Considering the
above mentioned geographical features, many islands and peninsulas are listed as examples. The water
resource reserve that can sustain economic activities and social life is an urgent problem in these regions.

We took interest in the unused groundwater resources in bedrock which might be able to be developed
in the above mentioned regions. The possibility of the use of groundwater resource in bedrock has been
shown in our past studies through the analysis of tunnel water discharge in our country. Furthermore, an
outline of "an intake system in bedrock" and the required technology to extract the groundwater from
bedrock has been previously published.

In order to propose "a simplified" intake system in bedrock as well as “the intake system using
underground rock caverns”, the principle of water intake, the performance and the structural form of both
systems are shown qualitatively and quantitatively in this paper. It also reports on research and
development results concerning the technology of investigation and design analysis that may lead to
success of these systems. The investigation items including these technologies are shown and the
application to an actual site is discussed about several typical technologies.

In addition, a concept and a structural form of "an intake and reservoir system" which can store
groundwater and river water in underground rock caverns are also discussed as other development
methods. Thus a new use of deep underground space is proposed in this study.
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