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Pumping test was conducted to understand hydraulic conductivity for leaky confined aquifer with high perme-
ability. Test aquifer was formed in 25~35 m below ground surface at predetermined site of riverbank filtration
which junction of Nakdong river and Milyang river in the Ttaan isle, Gimhae city, Korea Monitoring wells were
located at intervals of 2 m and 5 m from pumping well in south-west direction (MW1 and MW2 wells) and north-
east direction (MW3 and MW4 wells), respectively. Pumping test was continuously conducted for constant pump-
ing rate of 2,500 m*/day, hydraulic conductivity was estimated using AQTESOLV 3.5 program. Hydraulic conduc-
tivity were estimated to be 1.745 x 10~ m/sec for pumping well (PW), 2.452 x 10~ m/sec for between PW and
MW1 wells, 2.161 x 10~ m/sec for between PW and MW2 wells, 2.270 x 107> m/sec for between PW and MW3
wells and 2.591 x 107* m/sec for between PW and MW4 wells. The function of hydraulic conductivity (K) as mon-
itoring distance (d) were estimated to be logK = 0.0693logd — 2.671 for south-west direction (PW-MW1-MW?2 line),
logK = 0.0817logd - 2.655 for north-east direction (PW-MW3-MW4 line). Scale exponent of hydraulic conductivity as
test volume was estimated using Schulze-Makuch e al.(1999) method. Scale exponent of this aquifer was esti-
mated to be 0.15. It means that test aquifer has very low heterogeneity. The radius of influence estimated using
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transmissivity, maximum groundwater level displacement, distance from pumping well and pumping rate during
pumping test were 7.148 m for south-west direction and 6.912 m for north-east direction. The increasing rate of
hydraulic conductivity from pumping well to maximum radius of influence were estimated to be 1.40 times for
south-west direction and 1.49 times for north-east direction. Thus, heterogeneity of test aquifer was a little higher in

north-east direction.
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Fig. 1. Location and water system of study area.
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Fig. 2. Arrangement and cross sections of test wells for pumping test.
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Table 1. Well design for pumping test and groundwater level.

AH - HE - A - 7S - B

2]
&

Well No. Groundwater Level Well Depth Casing Depth Well Inner Diameter

(*GL-, m) (*GL-, m) (*GL-, m) (m)
PW 491 35 25 0.100
MW1 4.86 35 25 0.075
MW2 4.83 35 25 0.075
MW3 4.96 35 25 0.075
MW4 5.77 35 25 0.075
MW35 4.66 23 13 0.075
MW6 4.80 23 13 0.075

*GL-: Below the ground surface

Table 2. Coefficient characteristic of the medium, test volume and scale exponent for test aquifer.

Coefficient characteristic

Average test volume
(Range), V(m’)

Average scale exponent

(Range), m

481 (434~527)
198 (178~217)
170 (153~186)
509 (459~558)

0.146 (0.143~0.148)
0.150 (0.147~0.153)
0.160 (0.157~0.163)
0.153 (0.151~0.155)

Well of the medium, ¢
MW1 0.001
MW2 0.001
MW3 0.001
MwW4 0.001
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(a) South-west direction based on the pumping well

log K =0.0693 log d - 2.671
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(b) North-east direction based on the pumping well
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Fig. 4. Functions of hydraulic conductivity with monitoring scale.
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Table 3. Scale exponent in comparison with another medium.

Medium Scale exponent, m
In this study Gravel 0.15
Heterogeneous porous media 0.50
Schulze-Makuch ez al. (1999) Double-porosity media 0.75
Fracture and conduit flow media 1.00

Table 4. Calculation of radius of influence.

Well Distance Pumping Rate Transmissivity Maximum Displacement Radius of Influence
No. (m) (m*/day) (m?%day) (m) (m)
Mw1 . 3 X 14
W 5 2,500 2119><103 0.672 7.148
MwW4 2239 x 10 0.630 6.912

Table 5. Scale effect of hydraulic conductivity in radius of influence for pumping test (Pumping rate : 2,500 m3/day).

Pumping well

South-west direction North-east direction

Scale (m) 0.05
Hydraulic conductivity (m/sec) 1.745 x 1073

7.148 6.912
2.444 x 107 2.592 x 107
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