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Precise Leveling around 500m—depth shafts of JAEA in 2004-2020
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Abstract
The Japan Atomic Energy Agency has excavated 500m-deep shafts in Mizunami, central
Japan, since 2002, and in 2020 the shafts was reclaimed. The Tono Research Institute of
Earthquake Science observes groundwater levels, crustal activities, and gravity around the
shafts to research the crustal activity and groundwater flow following the shaft excavation.
Drainage of groundwater at the shafts is generated, and changes in groundwater flow in the
surrounding area are predicted. Precise leveling is required to detect the change in
groundwater flow from the vertical movement on the surface of the earth. We consider the

results of the leveling conducted and its accuracy in the thesis.
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Mizunami Precise Leveling network
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Figure 1, Location map of shafts, benchmarks, and groundwater level observation wells.

The color of benchmarks represents the year of installation.
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Figure 2.

BMO, in 2012-2020.
Figure 3. (lower left and right) Vertical deformation profiles at benchmarks along three routs of Tsukiyoshi,
Hanbara and Toki from BM 0 to BM 116 in 2012-2020.lower left; Tsukiyoshi R. upper right; Hanbara R. lower
right; Toki R.
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(upper left) Elevations of BM116 through three leveling route, Tsukiyoshi R, Hanbara R and Toki R from



Table 1. Heights and leveling errors observed leveling in periods of 2004-2012 (1a) and 2012-2020
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