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Detection of inflow permeable zones using fluid conductivity logging in coastal aquifer
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Abstract: Fluid conductivity logging has been applied in the boreholes to identify the permeable
fractures and estimate the origin of saline groundwater in coast area. Fluid replacement technique
measures the fluid electrical conductivity with depth at different times in a well after the borehole
is first washed out with different water by passing a tube to the borehole bottom. Then formation
water flows into the borehole through aquifer such as permeable fractures or porous formation
during ambient or pumping condition. Measured conductivity profiles with times therefore indicate
the locations of permeable zone or fractures within the open hole or the fully slotted casing hole.
As a result of fluid conductivity logging for three boreholes in the study area, it is interpreted that
saline groundwater is caused by seawater intrusion through fractured rock, although the effect by
land reclamation partially remains. We are planning the quantitative analysis to estimate the
hydraulic characteristics using fluid replacement technique, and this approach might be usefully
utilized for assessing the characteristics of seawater intrusion, the design of optimal pumping, and
estimating the hydraulic properties in coastal aquifer.

Keywords: fluid replacement method, seawater intrusion, fluid conductivity logging, detection of
permeable fracture
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Logging equipment

Fig. 1. Schematic diagram of fluid replacement technique.

Fig. 2. Control unit of injection & pumping, flow rate, and fluid conductivity logging system
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Fig. 3. Location map of boreholes in Yeonggwang, Korea.
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Fig. 4. Results of geophysical well logs in borehole YK-8. (a) geophysical well logs, (b) and (c) are the fluid
conductivity profiles of YK-8 under ambient and pumping conditions, respectively. (d) acoustic televiewer logs.
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Fig. 8. Numerical results for two inflow points (qi, q2) at 50m and 100m, Wellbore flow rate,
dispersion coefficient, and flow rate of q. (qi=2xq;) are 1.5x107 m3/s, 1.25x107 mz/s, and 3.0x10”
m’/s, respectively.
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