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at a radial collector well located in the Anseong stream using a 3-D numerical modeling. Journal of the
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ABSTRACT: In recent years, there is a growing interest in the application of radial collector wells in a riverbank
filtration system in order to secure water resources. A radial collector well, composed of several horizontal arms
centered around a vertical storage well, was installed for riverbank filtration in Anseong stream. In this study, its
pumping capacity of the radial collector well was evaluated using numerical modeling. Specifically, its capacity
was estimated by comparing the computed and observed pressure heads at steady state before and after the operation
of'the radial collector. Our results indicated that the RMSE (Root Mean Square Error) and NRMSE (Normalized
Root Mean Square Error) of the collector were 0.40 m and 8.9%, respectively. The yield of individual horizontal
arms was estimated to range over 430~ 1,810 m*/day, and 12.0% NRMSE was obtained by comparing them to
those measured at monitoring wells. In addition, the total yield of the radial collector well was estimated to be
5,510 m3/day, which gave a small difference (4.3%) from the measured yield. In this study, our simulation approach
was proven to accurately estimate the pumping capacity and operation efficiency of radial collector wells employed
for riverbank filtration.
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Fig. 1. Location and geologic map of the study area.
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(a) Model domain
Fig. 2. Schematic diagram of aquifer, river, and radial collector well (modeling domain). The vertical axis is enlarged
8 times.
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Table 1. Hydrogeological properties in the study area.
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Bedrock 12 8.80 x 107 8.80 x 107 0.08
Riverbed 4 2.82 x 10" 2.82 x 10" 0.42

(b)

Fig. 3. The computed pressure head distributions before the operation of a radial collector well (a) plan view in
a single layer at depth of a horizontal arm and (b) cross-sectional view along #1-#5 and #6 arms.
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(a)

Fig. 4. The computed pressure-head distribution after the 30-day operation of a radial collector well; (a) plan view
in a single layer at depth of a horizontal arm and (b) cross-sectional view along #1-#5 and #6 arms, and (c) the influence
range corresponding to 0.5 m drawdown.
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Table 2. Measured and calculated pumping rates of radial arms.

Pumping rate

3 #1 #3 #4 #5 #6 #7 #8 Total
(m’/day)
Measurement 723 477 917 309 2,088 291 475 5,280
Calculation 700 490 910 550 1,810 430 620 5,510
(a) (b)
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Fig. 6. Comparison of simulated and observed pressure head and pumping capacities under steady-state conditions;

(a) pressure heads and (b) pumping capacity.
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