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ABSTRACT: In order to evaluate the possibility of artificial recharge of fresh water injection ensuring reduction
of seawater intrusion and preserving groundwater resources, a series of injection tests were carried out in the coastal
confined aquifer of Nakdong River delta, Busan Korea. Two boreholes were used to identify saline water
replacement and hydraulic behavior between existing saline water and injected fresh water in the test holes and
around the confined aquifer. The results of the fresh water injection tests and groundwater monitoring show that
the pressure head of groundwater in the test wells is under hydrostatic condition and remains constant with time.
This may be ascribed to the fact that the difference in density of saline water and fresh water is not significant,
because fresh water is injected via gravity drain not pressure injection. In contrast to the pressure head, the
temperature of groundwater in the test wells shows distinct distributional changes with time. In addition, after fresh
water injection, the temperature of groundwater recovers rapidly to its original value of saline water temperature
before pumping. This may arise because of the heat exchange through heat conduction between injected fresh water
and surrounding geologic formations, which occurs quickly through the PVC pipe. The electrical conductivity
of groundwater in the test wells shows clearly different patterns in contrast to the pressure head and temperature.
After fresh water injection, the electrical conductivity of groundwater increases relatively rapidly with time in the
region of the perforated drainpipe, whereas it increases gradually in the regions near the boundary of the
non-perforated and perforated drainpipes, and the lower boundary of the clay layer (aquitard). Such patterns of
the temporal changes of the electrical conductivity in vertical depth profiles may be closely related to the hydraulic
conductivity of geologic formations surrounding the test wells, the boundary location of the non-perforated and
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perforated drainpipes, the opening ratio of the perforated drainpipes, the pumping rate of saline water, and the

injection rate of fresh water.

Key words: Nakdong River delta, coastal confined aquifer, salt water replacement, fresh water injection, ground-

water monitoring
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Fig. 1. Location and geologic maps of the study area. The geologic map is modified from Lee and Kim (1964).
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Fig. 2. (a) Configuration and (b) geologic columns of the test wells.
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Table 1. Length and volume of non-perforated and perforated pipes of the test wells.

Length of Volume of Length of Volume of Total volume
Test wells non-perforated  non-perforated perforated perforated (m’)
pipe (m) pipe (m’) pipe (m) pipe (m’)
MWc-3 32.0 7.33 x 107 29.0 6.64 x 107 13.97 x 107
MWec-11 34.0 7.79 x 107 415 9.50 x 107 17.29 x 107
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(e) Electrical conductivity at MWc-3
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(b) Pressure head at MWc-11
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Fig. 4. Temporal changes in vertical depth profiles of (a, b) pressure head, (c, d) temperature, and (e, f) electrical
conductivity in the test wells MWc-3 (left column) and MWe-11 (right column).
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