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Estimation of the hydraulic conductivity profile in fractured rocks using the

borehole flowmeter test
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The vertical distribution of hydraulic conductivity of 3 boreholes located at Kongju National

University was estimated by the ambient flow and the pump-induced flow measurements using a

heat—pulse flowmeter. The ambient flow measurements showed that a great amount of groundwater

(1~2 ni/day) flowed in the boreholes through the conductive fractures. The analyzed conductivity

profiles are similar to those of the packer test performed for the same boreholes. The conductive

identified by the

BIPS logging. The water—-quality logging data showed that quality of groundwater changed abruptly

in which the differential net flow changed greatly could be

fractures

257



at some depths of the boreholes. This change in water quality can be attributed to the presence of

conductive fractures that have resulted in the mixing of groundwater of different quality flowing in

different fracture channels. However, compared to the flowmeter test, the water-quality logging
showed low capability in identifying locations of conductive fractures.
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Table 1. Results of the flowmeter tests and the estimated hydraulic conductivity.

Depth Argsint AAg:)lz;ent Total flow Net flow ANet flow Ki
(m) ( ml/min) ( ml/min) ( ml/min) ( ml/min) * ( ml/min) {cmy/sec)
BH-1
~11 0.00 ~-435.82
~-14 435.82 -85.17
~-17 520.99 -263.21 -282.63 -803.62 154.46 1.96E-05
~20 784,20 -26.18 -173.88 -958.08 -106.35 1.3bE-05
~-23 810.38 -272.23 -41.35 -851.73 297.76 3. 79E-05
~26 1082.61 1220.36 -66.83 -1149.49 -970.61 1.23E-04
-29 -137.75 -20.86 -316.63 -178.88 9.08 1.15E-06
-32 -116.89 -124.12 -304.85 -187.96 132.38 1.68E-05
~35 723 0.02 -313.11 -320.34 -313.13 3.98E-05
~38 721 7.21 0.00 -7.21 -7.21 9.17E~07
~41 0.00 - 0.00 0.00 - -
BH-2
-14 0.00 -1082.25
-17 1082.25 ~7381 77.40 -1004.85 7680  154E-05
~20 1156.06 325.24 7441 ~1081.65 30806  6.18E-05
-23 830.82 -283.27 57.23 ~77359 20537 412E-06
-26 1114.09 -40.26 13513 -978.96 17981 360E-05
-29 115435 0.43 355.20 ~799.15 101 202E-07
~32 115392 111975 353.76 ~800.16 90226 181E-04
-3 34.17 1431 136.27 102,10 13325 267E-05
-38 1986 0.39 -11.29 -31.15 837  168E-06
~41 19.47 1281 -2005 -3952 -328  659E-06
-4 6.66 6.66 0.00 -6.66 666 1.34E-06
-1 0.00 - 000 0.00 - -
BH-3 -
-11 0.00 -923.76
~-14 923.76 22.66 0.00 -923.76 97.44 1.80E-05
~17 901.10 42.40 -120.10 -1021.20 -90.48 1.67E-05
~-20 88.70 119.56 =7202 -930.72 -165.44 3.06E-05
~23 739.14 -15.24 -26.14 -765.28 -38.93 7.21E-06
~26 754.38 75.88 28.03 -726.35 -77.98 1.44E-05
~29 67350 11.34 3013 -648.37 -20.86 3.86E-06
~-32 667.16 634.46 39.65 -627.51 -654.03 1.21E-04
~-35 3270 2857 59.22 26.52 2.80 5.18E-07
~38 413 413 2185 23.72 23.72 4,39E-06
~4] 0.00 - 0.00 0.00 - -
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Table 2. Orientation of fractures in the boreholes

analyzed from the BIPS image logs

Fracture |Num Major Minor
classification { ber | orientation | orientation
All | 222 | N4TE/50NE | NS5W/25NE
BH-1| Open | 39 | N69W/4INE | NASW/59NE
Closed | 183 | N4OE/53NW | NS52W/25NE
All | 271 | N36W/25NE | N62E/4INW
BH-2{ Open | 41 | N32W/28NE | N39E/20NW
Closed | 229 | N36W/24NE | N63E/40NW
All | 283 | SBE/30SW | N64W/2Z7NE
BH-3| Open | 22 | N22E/18NW | NSOW/37NE
Closed | 268 | S6E/29SW | N44E/54NW
Depth (m) 7773 kecs]
15
é%
20 - 5 17T
25 41
Z B
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H /
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Fig. 8. Vertical distribution of conductive frac—
tures observed in BIPS images.
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