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Autbmating the Apparatus of Multi-borehole Pumping Test

Kanzi BABA and Akira NISHIM URA

Abstract

More accurate than the single-borehole pumping test, the multi-borehole pumping test is
commonly used to determine aquifer coefficients. Accuracy of the results in the multi-borehole
pumping test greatly depends on the type of apparatus and procedure used. Examples that can be
cited include irregular water flow resulting from manual operation of control values and lack of
uniformity in measured values when direct human observation is relied upon for long-term
measurements of groundwater (Fig.6).

This paper is concerned with automating the apparatus used in the multi-borehole pumping
test in order to do away with these difficulties and further improve the accuracy of the test
(Fig.1). In particular, control can be computerized by using electromagnetic current meter and
power control valves. Automation of water level measuring gauges and A/D converters, In this
way, computerized control and data collection has eliminated the human error inherent in
conducting these operations by hand (Fig.11).

The multi-borehole pumping test plays an important role in forecasting and planning
countermeasures against groundwater issues during major excavation projects in coastal or
marine areas, We compared results from tests using manual and automated systems that were
conducted in regions where conditions of aquifers are poor due to tidal effects. In such areas,
in which groundwater normally undergoes drastic changes, data from the manual tests is poor
and difficult to interpret, whereas data from the multi-borehole pumping test shows very little
irregularity and greatly improved accuracy (Fig.12).

In addition, the apparatus that has been automated has a wide range of potential applica-
tions besides the multi-borehole pumping test, including deep well excavation, recharging of
groundwater and regulation of upward flow of hot spring water,
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Table 3 Aquifer coefficients by
automated system

BlE | BKEHR T ESRHES QS

7 5 cm?/sec
1 8.3X10% 1.3X10°#
2 8.8X10° 2.2X107®
3 8.6X10° 1.0X107®
4 7.7X10° 1.2X107®
5 8.6X10° 1.3X107®
6 8.8X10° 2.4X107®
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Fig. 12 Evaluated value of aquifer parametor
observed by automated system
(used the formula of Jacob)
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