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Test Application of Electrical Conductivity Measurement
in Borehole for Determining Aquifer Properties
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As a trial to find an efficient technique for determining hydraulic conductivity, a test application of electrical
conductivity measurement technique was made using a signal conditioning data acquisition system in
borehole. The experiment was made in two test boreholes BM-2 and BM-3 which are located in the Experiment
Forests of Kangwon National University in Bongmyongri, Chunchon. We obtained series of electric con-
ductivity variation curves after the beginning and completion of saline water injection using these two bore-
holes as the pumping well and the observing well alternatively. The analysis of time series electrical con-
ductivity data suggests kinds of valuable information about aquifer properties by holes and depths, and we
could confirm the potential of this method as an efficient tool for in situ aquifer test.
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Fig. 1. Simplified schematic of conductivity measure-
ment for field experiment
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Fig. 2. Configuration factors obtained just before and
after the time series conductivity measure-
ment in borehole BM-3.
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Fig. 3. Field conductivity variation curves obtained
during the saline water injection in borehole
BM-3. Each number represents the time
elapsed from the beginning of saline water
injection.
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Fig. 4. Conductivity variation curves obtained after the completion of saline water injection in boreholes
BM-2 and BM-3. Each number in the legend represents the time elapsed from the completion of saline
water injection. Each number in the parentheses shows the time duration of the measurement.
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Table 1. Result of flowmeter measurement.

ol

Hole No. Depth (m) Velocity(m/min)

95 419

10.0 421

12.0 4.08

14.0 4.09

16.0 4.20

18.0 4.07

BM-2 20.0 343
220 3.29

240 3.35

26.0 270

280 250

30.0 1.78

35.0 0.72

114 426

125 446

15.0 421

BML3 17.5 0.92
200 042

250 0.60

30.0 0.00

35.0 0.15
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Fig. 5. Linear decrease of conductivity against time ob-
tained from boreholes BM-2 and BM3.

Table 2. Hydraulic conductivities obtained from pressure packer test in borehole BM-2 and BM3

(after Geotech Consultant, 2001)

Hydraulic Hydraulic
Hole No. Test zone conductivity Hole No. Test zone conductivity
(m) k (cm/sec) (m) k (cm/sec)
40 ~90 1.09E-04 40 ~90 1.70E-04
90 ~ 140 6.25E-06 9.0 ~ 140 L.OOE-05
140 ~ 190 1.04E-06 140 ~ 190 1.16E-04
BM-2 19.0 ~ 24.0 1.88E-05 BM-3 | 190 ~ 240 3.12E-08
240 ~ 290 2.62E-05 240 ~ 290 1.67E-06
29.0 ~ 340 8.60E-05 290 ~ 340 7.95E-08
340 ~ 390 1.53E-05 340 ~ 390 4.51E-07
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