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In this work applicability of a sharp-interface model to well-scale problems is examined. In coastal areas one of
the main concerns in groundwater development is saltwater intrusion. To determine the saltwater intrusion at a well
one needs to evaluate the saltwater content from a pumpin g well. We conducted laboratory sand-tank experiments
to determine if a sharp-interface model can simulate the saltwater content of a pumping well. Lateral saltwater
intrusion experiments and freshwater lens experiments are conducted. A partially penetrating well and a fully pen-
etrating well are used. Comparison between numerical results and observation results indicates that the sharp-interface
model can determine saltwater contents reasonably well. We conclude that a sharp-interface model can be applied
to well-scale groundwater flow problems in coastal areas.
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Fig. 1. experimental sand tank.

Fig. 3. Peristaltic pump.

Table 1. Specification of peristaltic pump.

Tube Ranges of
Pump pumping rate (ml/min)
driver #13 tube #14 tube
BS-60101 0.06 ~ 6.0 0.21 ~ 21.0
Fig. 2. Screen section of a partially-penetrating pumping well. BS-60601 0.36 ~ 36.0 1.3 ~ 130.0
Table 2. Specifications of WP-84.,
Cable type Ranges Resolution Accuracy
Conductivity k=10 0~200 mS/cm 0.1 mS/cm
k=10.0 0~2000 mS/cm 1.0 mS/cm +0.5% of
= » full scale at 25°C
Salinity k=1.0 0~50.0 ppK 0.1 ppK
k=10.0 0~500.0 ppK 1.0 ppK

Temperature -10~120.0°C 0.1°C +0.2%
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Fig. 4. Finite element grids designed in the numerical model
Boundary conditions as mentioned above — Finite element
grid for the sand tank.
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Fig. 5. Interface positions: observed and numerical for the
partial-penetrating well case.
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Table 3. Saitwater contents of pumping wells.
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Pumping well

Pumping Rate (ml/min)

Saltwater Contents of Pumping Wells (%)

Observation Simulation
6.3 2.63 2.29
partially penetrating well 7.0 5.62 5.58
83 10.53 10.26
5.2 1.05 291
fully penetrating well 8.8 5.26 5.94
14.0 11.84 9.68
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Fig. 7. Comparison of saltwater contents for all experiments.
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