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Field Measurement of Surface Hydraulic Conductivity Distribution Using
Guelph Permeameter : A Case Study in the Riverbank Filtration Site
of Kimhae (Ddanseom)

Jae-Hoon, Jeong * Hyoung-Soo, Kim*

Korea Institute of Water and Environment, Korea Water Resources Corporation

ABSTRACT

A method estimating unsaturated hydraulic conductivity using Guelph permeameter was developed and applied to the
Ddanseom area of Kimhae in Nakdong River basin where the facilities producing bank-filtrated groundwaters are
currently under construction. It is believed that the hydraulic conductivity values obtained from this study are useful in
determination of recharges through unsaturated zone or from the river. The distribution of the surface hydraulic
conductivity shows that sediments are finer downstream, implying the downstream part of Ddanseom has the higher
potential of groundwater production.

Key words : Riverbank filtration (RBF), Alluvium, Hydraulic conductivity, Groundwater, Guelph permeameter, Kim-
hae, Nakdong River
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Fig. 2. A satellite photograph of study area taken in 2004 superimposed with topographic map.
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Table 1. Results of the field hydraulic conductivity tests
Research H, H, R, R, Q Q Ksat 2! k

point (cm)  (cm) (cm/s) (cm/s) (cm?/s) (cm?/s) (cm/s) (cm/s)
BH-1 3.0 6.0 0.450 0.733 15.849 25.828 0.05663 0.163 0.06664
BH-2 3.0 6.0 0.200 0.267 7.044 9.392 0.00617 0.096 0.00679
BH-3 3.0 6.0 0.100 0.140 3.522 4931 0.00522 0.112 0.00584
BH-4 3.0 6.0 0.140 0.200 4931 7.044 0.00860 0.119 0.00969
BH-5 5.0 10.0 0.029 0.067 0.062 0.144 0.00025 0.167 0.00030
BH-6 3.0 6.0 0.225 0.327 7.925 11.505 0.01549 0.124 0.01754
BH-7 3.0 6.0 0.250 0.380 8.805 13.384 0.02268 0.140 0.02608
BH-8 3.0 6.0 0.400 0.600 14.088 21.132 0.03372 0.135 0.03860
BH-9 5.0 10.0 0.020 0.030 0.043 0.065 0.00003 0.081 0.00003
BH-10 3.0 6.0 0.200 0.250 0.432 0.540 0.00005 0.074 0.00005
BH-11 3.0 6.0 0.050 0.075 1.761 2.642 0.00421 0.135 0.00482
BH-12 3.0 6.0 0.040 0.070 1.409 2.465 0.00658 0.187 0.00793
BH-13 3.0 6.0 0.080 0.100 2.818 3.522 0.00033 0.074 0.00036
BH-14 3.0 6.0 0.033 0.060 1.174 2.113 0.00602 0.196 0.00732
BH-15 5.0 10.0 0.045 0.100 1.585 3.522 0.00588 0.160 0.00690
BH-16 3.0 6.0 0.200 0.300 7.044 10.566 0.01686 0.135 0.01930
BH-17 3.0 6.0 0.400 0.600 14.088 21.132 0.03372 0.135 0.03860
BH-18 3.0 6.0 0.050 0.070 1.761 2.465 0.00261 0.112 0.00292
BH-19 3.0 6.0 0.125 0.160 4.403 5.635 0.00172 0.082 0.00187
BH-20 3.0 6.0 0.130 0.200 4.579 7.044 0.01256 0.144 0.01450
BH-21 5.0 10.0 0.006 0.009 0.013 0.019 0.00001 0.069 0.00001
BH-22 3.0 6.0 0.060 0.090 2.113 3.170 0.00506 0.135 0.00579
BH-23 3.0 6.0 0.230 0.400 8.101 14.088 0.03702 0.184 0.04452
BH-24 3.0 6.0 0.070 0.125 2.465 4.403 0.01231 0.193 0.01493
BH-25 3.0 6.0 0.300 0.450 10.566 15.849 0.02529 0.135 0.02895
Ave. - - 0.153 0.232 5.063 7.704 0.01276 0.132 0.01481
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Fig. 5. Kriged spatial distribution of the unsaturated hydraulic
conductivity (Unit : cm/sec).
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Fig. 6. Kriged spatial distribution of saturated soil hydraulic
conductivity (Unit : cm/sec).
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