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Evaluation of Well Production by a Riverbank Filtration Facility with Radial
Collector Well System in Jeungsan-ri, Changnyeong-gun, Korea
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ABSTRACT

Well production by a riverbank filtration facility with multi-radial collector well systems in Jeungsan-ri, Changnyeong
gun, Korea was evaluated. In this study, the drawdown at collector wells due to pumping and groundwater inflow rates
along the horizontal arms of the collector wells were computed through numerical simulations. Sensitivities of the well
production to hydraulic conductivity and well flow coefficient, which represents the resistance to the flow from the aquifer
to the horizontal arms, were analyzed. Simulation results showed that, with given proposed pumping rate conditions, the
drawdown in the caisson exceeded maximum drawdown constraints in the study site and the adjustment of the pumping
rate at each well is needed. The drawdown is affected by the hydraulic conductivity of the main aquifer and the well flow
coefficient, which means the profound field investigation of the study site is needed to accurately estimate the efficiency of
riverbank filtration through radial collector wells.
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Fig. 1. Conceptual diagram of riverbank filtrations and structure
of a radial collector well.
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Fig. 2. Location of the study site and pumping wells. Nakdong River flows through the southern part of study site.
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Fig. 3. The structure of a radial collector well. (a) Horizontal section of the well. (b) Cross section of the well: The well consists of two
layers of horizontal arms, upper arms (U1-U6) and lower arms (L1-L6).
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Fig. 4. Geologic columnar section of the driliing borehole.
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Fig. 5. Hydrogeologic profile of the study site along the AB section (Fig. 2). The location of radial collector well (R4) is also illustrated.
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Table 1. Measured hydarulic conductivity of study site at the boreholes

[unit: 1 x 107 cm/sec]

Sand Gravel & Sand
X Y
Kx-Ky Kz Kx-Ky Kz
BHA-1 160269.55 209525.03 4.360 0436 103.000 10.300
BHA-2 160560.34 209518.46 3.250 0.325 151.000 15.100
BHA-3 161060.86 209516.09 2.190 0219 188.000 18.800
BHA-4 161503.99 209651.34 9.590 0.959 116.000 11.600
BHA-5 162025.78 210011.75 3.390 0.339 55.800 5.580
BHA-6 162262.68 210247.88 2.430 0.243 64.500 6.450
BHA-7 162764.06 210706.20 36.600 3.660 59.000 5.900
BHA-8 160559.95 209368.76 27.600 2.760 141.000 14.100
BHA-9 161045.47 209347.54 31.800 3.180 213.000 21.300
BHA-10 161536.21 209464.94 57.900 5.790 229.000 22.900
BHA-11 161964.66 209670.15 54.800 5.480 65.500 6.550
BHA-12 162318.38 209981.99 11.100 1.110 57.800 5.780
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Table 2. Hydraulic parameters for simulation
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Fig. 6. (a) Numerical domain and boundary conditions. (b)
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K« FKyy) [em/sec] K., [cm/sec] S [1/m]
Basement Rock 1.0x 1077 1.0x 1078 5.0x 1077
Weathered Rock 1.6 x 1077 1.6x 1078 5.0x 1077
Sand & gravel 12 %1072 12x 1073 7.5% 107
Sand 1.1x107 1.1x10™ 6.5%x 107
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Fig. 9. Results of backward particle tracking analysis at each
radial collector well.
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