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ABSTRACT

Feasibility tests for the hydraulic fracturing were conducted in order to secure additional saline groundwater for irrigating
to the land-based aquaculture farm. Two boreholes were placed to the aquaculture farm A and B, respectively. A hydraulic
fracturing using single packer was applied to major fracture zones within two boreholes. To identify effects of hydraulic
fracturing on securing additional saline groundwater, some selective methods including well logging methods, pumping
tests, and groundwater quality analysis were commonly applied to the boreholes before and after the hydraulic fracturing.
Enlarging/creating fracture zones, increasing water contents in bedrock near boreholes, and increasing transmissivity were
observed after the hydraulic fracturing. Even though the hydraulic fracturing could be an alternative to secure additional
saline groundwater to the land-based aquaculture farm, salinity of the groundwater did not meet optimal thresholds for
each fingerling in two farms: Fresh submarine groundwater discharge flowed the more into borehole of the farm A that
resulted in decreasing a salinity value. Increased saline groundwater quantity in the borehole of the farm B rarely affect to
the salinity. Although salinity problem of groundwater limited its direct use for the farms, the mixing with seawater could
be effectively used for the fingerlings during the early stage. A horizontal radial collector well placed in the alluvial layer
could be an alternative for the farms as well.
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Fig. 1. A schematic view of a land-based aquaculture farm
system using saline groundwater.
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Fig. 2. Maps of study areas; (a) aquaculture farm A, (b) aquaculture farm B.
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Fig. 3. Simplified geologic sections of each borehole; (a)
aquaculture farm A, (b) aquaculture farm B.
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Fig. 4. Vertical profiles including electric conductivity, temperature, fluid resistivity, normal resistivity, and borehole diameter before and
after hydraulic fracturing; (a) a borehole in aquaculture farm A, (b) a borehole in aquaculture farm B.
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Table 1. Concentrations of groundwater constituents before and after hydraulic fracturing
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Aquaculture farm A

Aquaculture farm B

Constituent unit
Before After Before After
Aerobic Bacteria 66 340 CFU/mL
Se 0.01 0.01 0.07 0.06 mg/L
NH;-N 0.02 - 0.03 0.02 mg/L
NOs-N 8.2 9.6 0.3 0.2 mg/L
Cd - - 0.02 0.01 mg/L
B 0.03 - 091 0.53 mg/L
Hardness 12,151 10,274 22,094 17,565 mg/L
KMnO;, consumption 32 3.8 2.5 1.9 mg/L
Taste deteted deteted deteted deteted -
Anion Surfactant 0.06 0.04 0.09 0.08 mg/L
pH 6.8 6.6 7.1 6.0 -
Zn 0.06 0.07 0.13 0.12 mg/L
Cl 2,118 1,836 9,356 9,180 mg/L
Mn 0.11 - 1.48 1.42 mg/L
Turbidity 0.10 0.24 0.17 0.32 NTU
SO, 166 196 1,080 1,146 mg/L
Others (30 constituents) n.d. n.d. n.d. n.d.
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Fig. 5. Drawdown in each borehole by a long-term pumping test
before and after hydraulic fracturing; (a) a borehole in
aquaculture farm A, (b) a borehole in aquaculture farm B.
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