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Evaluation of the effects of low permeable barrier in artificial recharge system
using 3D Numerical Modeling
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Fusion Research Institute, Sinwoo Engineering Co., Ltd., Seoul 06184, Republic of Korea
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ABSTRACT: The area around Ungokri, Hongseong-gun, Chungcheongnam-do has been experiencing a water
shortage during the busy farming season as a recurrent drought area. Therefore an artificial recharge system is
installed to solve this problem. In this paper, as a way to enhance the storage capacity of the watershed according
to the artificial recharge and optimize the recharge effect, the low permeable barrier was connected near the
downstream, and the quantitative evaluation of the effects was performed using numerical modeling. To this end,
a conceptual model was configured by precisely realizing the target area and artificial injection facilities with 3D
irregular finite element grids, and changes in the groundwater level and storage volume due to artificial injection
were confirmed by considering three main factors, such as the presence or absence of installation, length and location
of'the barrier. In conclusion, when the low permeable barrier is connected in the area where the artificial recharge
system is applied, it will restrain the loss of injected water according to the outflow from the basin and optimize
the storage capacity and recharge effect, and consequently more stable water intake would be possible.
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Fig. 2. Location of artificial recharge system.
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Fig. 4. Combined intake facilities structure of collector well and horizontal pipes.
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Table 1. Distribution of geological layers and hydraulic conductivities.

Depth (GL.-m)

Hydraulic Conductivity (cm/sec)

Media Layer

Range Average Range Average

Alluvium 1 1.5~58 4.05x107° ~ 1.14x10° 4.11x10*
Weathered soil 2 1.5~6.5 5.82x10° ~4.10x107 7.00x10™
Bedrock 3 58~123 1.40x10° ~2.13x10" 7.20x10°
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Fig. 7. (a) Configuration of 3D conceptual model reflecting the recharge facilities and intake well in the target area,
(b) Location of observation wells, (c) Mesh generation reflecting the recharge facilities and low permeable barrier.
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Table 2. Actual and estimated initial groundwater level.
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Table 3. Modeling input data.
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Fig. 9. Locations of the low permeable barrier.
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Fig. 16. (a & b) Comparison of groundwater level rise by injection test and modeling(observation well D, @).
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