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Groundwater Flow Characteristics Affected by the
Seawater Intrusion near Simulated Underground
Storage Caverns in the Coastal Area
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There are three major processes to impact the groundwater flow near underground storage caverns
in the coastal area; effect of topography, effect of sea water intrusion, and effect of excavation. In this
paper, the effects of three items were numerically studied to identify the major cause for altering the
flow pattern. It turned out that the excavation is the most significant effect on the groundwater flow
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system. The groundwater pressure distributions and consequent groundwater pathways were
significantly altered near the openings. By increasing the groundwater pressures from water curtain
holes, the potential leakage of storage cavern was properly prevented
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Fig. 1. Seawater-freshwater interface in an unconfined coastal aquifer
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Table 1. Assumed permeabilites of the study

site.
Permeability (%]
Rock Types
Kxx Kyy
More Heavily Weathered 1.0%x10% | 1.0x10™
More Heavily Weathered Fault | 1.0x10™ | 1.0x10™
More Heavily Weathered Halo | 1.0x10™" | LOX10™"
Heavily Weathered LOX10 " | 1.0%10 "
Heavily Weathered Fault 1.0x10™® | 1.ox107®
Heavily Weathered Halo 1.ox10™"" | Lox1o™
Fractured Granite 1.0x10" | 1L.o%x10™"
Fractured Granite Fault LOx10™ | Lox10™"
Fractured Granite Halo LOX10™ | LOX10™
Fresh Granite 1L0X107% | LOX10™™
Fresh Granite Fault Lox10™ | Lox10™
Fresh Granite Halo LOx10™ | LOx10™
Sandstone 1.0%10% | 1.0%10°
Sandstone Fault 1.0x10™ | 1.0x10™
Sandstone Halo 1.0x10™" | 1.ox10™"
Bed Rock 1.0x107 | L.0x107*
Bed Rock Fault LOX10™" | Lox107"
Bed Rock Halo 1.0x10 Y| L.ox10 "
Oil Storage Cavern 1.0%10°% | 1.0x10®
Qil Storage Cavern Fault 1.0x10™ | 1.0%10™
Oil Storage Cavern Halo 1.0x10% | 1.0%x10°®
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Fig. 2(a). Contours of dimensionless salt concentrations with faults and halo

before excavation.
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Fig. 2(b). Contours of dimensionless salt concentrations without faults

before excavation.
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Fig. 3(a)-1. Pathlines from the position at the floor of oil storage cavern
before excavation, including faults and halos.

Rock Types

- More Heavilly Weathered
Haavily Weathared
Fraciurcd Granite

Fresh Granite

Sandaione

Bwd Rock

Fault Halo

Fault

Fig. 3(a)-2. Pathlines from the position at the ceiling of the oil storage cavern
before excavation, including faults and halos.
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Fig. 3(b)-1. Pathlines from the floor of the oil storage cavern before excavation,
excluding faults land halos.
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Fig. 3(b)-2. Pathlines from the ceiling of oil storage cavern before excavation,

excluding faults and halos.
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Fig. 5(a). Contours of dimensionless salt concentrations with faults (WCH=2.0kg/cm?).
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Fig. 6(a). Contours of dimensionless salt concentrations with faults (WCH=3.0kg/cm?),
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Fig. 6(b). Contours of dimensionless salt concentrations without faults (WCH=3.0kg/cm?).
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