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A Study for Reducing Sea Water Intrusion
in the Ground Water Dam Operation
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Abstract

Recently the ground-water development using the ground-water dam was proposed for the efficient
use of the limited water resources especially for islands or seaside area. But in operating the
ground-water dam adjacent to seaside an excessive pumping causes the sea-water intrusion which is
caused by the drawdown of ground-water level. In this study, the effect of the recharging well
method to reduce the sea-water intrusion was evaluated, and was applied to the downstream of the
Ssangcheon ground-water dam site. The SUTRA model was used to simulate the salinity transport in
the unsaturated and saturated zone. As the results, the effect of recharging method on the
downstream of the ground-water dam was proven to be very efficient to reduce the salinity in the
pumping well, and especially the best result was shown at the case that the recharging well is
located at 40~60m from the cutoff wall and the recharging rate is up to 6~7%.

Keywords : Sea-Water Intrusion, Artificial Recharge, SUTRA, Techniques of Reducing Sea-Water
Intrusion, Ground Water Dam
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Fig. 1. Structure of Ssanjcheon Ground Water Dam

Fig. 2. Location of the Ssangcheon Ground Water Dam
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Fig. 4. Finite Element Lattice Net Schematic Diagram
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Table 1. Values of Parameters

Porosity

0.35

Saturated Permeability
Coefficient of Aquifer

Min. : 8.4x10 'm/s
Max. : 1.7x10m/s

Thickness of Aquifer

25.0m

Table 2. Concition of Modeling

1x10~%~5x10"% m/s

1~10%

5x1078~1x10"° m/s

e
Case 1 No Recharging well
Case 1 50m
Case HI 100m
Case IV 150m

1x107°~5x10"° m/s
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Change of the Cutoff Wall's Coefficient of
Permeability (After 50days)
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Table 3. Besult of Simulation at Recharging Rate 6% (After 50days)

1x10 " %~5x10 73 1.0 45

50 5x10 " 8~1x10"° 1.3 69
! 1x107°~5x10"% - 06 39

100 5x10 " 6~1x10"% 0.9 60

1%10 75~5x10"°
150 5x10 7 6~1x107° 06

Table 4. Result of Simulation at Recharging Rate 10% {After 50days)

1x107°~5x10"° 1.8 69
50 5x10 7 6~1x107° 2.2 89
1%x10 7 %~5x107° 1.3 52
100 5x10 78~ 1x10 75 16 82
1x10 " 5~5%107°

150 5x10 " 6~1x10"° 1.0
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Fig. 20. Concentration Change in Pumping well
by the Change of the Recharging well's
Location(k=1x10"~5x10" m/s, After 50days)
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