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Study on Detection Method of Fissure Groundwater by Use of Natural Radicactivity,

By
T. Ochiai, §. Kimura, K. Asskura and H. Kawasaki.
Agriculiural Engineering Research Stetion, Hiratsuka,

Summary

It is necessary to detect the groundwater existing in the rock fissure for
the development of irrigation water resources on sioping land.

The study of groundwater existing in the rock fissure has been carried
out since 1954 by the use of natural radioactivity. It was clarified that much
fissure groundwater exists in the fault fractured zone. It was alsoc clarified
that the natural radicisotopes were concentrated more on the fractured zone
in the upper part of fault and that the intensity of the natural radicactivity in-
creased up to 1. 3 to 2. 0 times in the upper section than on the non-fractured
zone. Accordingly, the groundwater veins can be surveyed by measuring the
natural radioactivity in rock faults.

For the detection of groundwater, a running car with a recorder was used.
The total value of the scintillation counter showed the existence of groundwater
in the area. Mountain foot of Fuji-Hakone and Ashitaka, Yabuki Plateau,
Hatano Basin, etc. were surveyed by using this method. Deep wells dug in
strongly radioactive areas yielded more pumped water fhan in areas with less
radicactivity. There is an exponentially increasing relationship between the
permeability coefficient and the intensity of the natural radiocactivity, so that it
became possible to assume the permeability in the deep layer of the ground by
using the intensity of natural radioactivity.

The authors then tentativiely made on apparatus for measuring the r-rays
in enmergy rising from the ground surface with the automatic removal of the
cosmic rays. The upper part of the detector used for the measurement on the
ground surface is covered, for the purpose of preventing it from the influence

of radioisotopes from the ground surface.

The output of Y-rays in the given energy range is self-recorded by auto-
matically subtracting the counter measurement of cosraic rays with the some
energy. Measured energy of r-rays on the ground surface is divided into 5
channels and the output of the 5 channels can be recorded continuouslys, The
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block diagram of the measurement system is shown in Fig. 1. This new appa-

ratus and the 3-probe measuring apparatus which had been developed some
time before were used simultaneously, and then the comparison and investiga-
tion of the two apparatuses were carried out. Investigation of the detection
method of the new apparatus was also carried out. The experimental sites were
Taradake, Kazusa and Minami Arima in Nagasaki Pref,
Being located in sloping land at the foot of volcanoes, those areas suiffer
from water deficit very much. Considerable damage to orange is also caused

by severe drought. From the experiment, it was clarified that there was a
close relationship between pumped water of 22 wells dug at the time of drought
and the naturat radicactivity. The well in the area with an increased natural
radicactivity showed the maximum value in the pumped water and got about &
times as compared with the well where the natural radicactivity did not in-
crease,

Through the comparison .of the new and the old apparatuses, it was clari-
fied that the new one is easier to handle and more correct to judge the location
of groundwater veins by inspecting the curves of radicactivity.

Accordingly, the authors confirm that the fissure water of rocky area
would be exactly surveyed and then the utilization of groundwater would be

developed by using such a new detection method.
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