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ABSTRACT

An artificial recharge test aimed at investigating transport characteristics of the injected water plume in a fractured rock
aquifer was conducted. The test used an injection well for injecting tap water whose temperature and electrical
conductivity were different from the groundwater. Temporal and depth-wise variation of temperature and electrical
conductivity was monitored in both the injection well and a nearby observation well. A highly permeable fracture zone
acting as the major pathway of groundwater flow was distinctively revealed in the monitoring data. A finite element
subsurface flow and transport simulator (FEFLOW) was used to investigate sensitivity of the transport process to
associated aquifer parameters. Simulated results showed that aperture thickness of the fracture and the hydraulic gradient
of groundwater highly affected spatio-temporal variation of temperature and electrical conductivity of the injected water
plume. The study suggests that artificial recharge of colder water in a fractured rock aquifer could create a thermal plume
persistent over a long period of time depending on hydro-thermal properties of the aquifer as well as the amount of

injected water.
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Fig. 1. Results of an artificial recharge test (summer): (a) temperature variations in the injection well and (b) in the observation well, (c)

temperature logging, and (d) EC logging in the observation well.
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Fig. 2. Results of an artificial recharge test (winter): (a) temperature variations in the injection well and (b) in the observation well, (c)

temperature logging, and (d) EC logging in the observation well.
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Table 2. Calibrated parameters from the hydro-thermal model
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Table 3. Calibrated parameters from the solute transport model

Hydraulic properties

Bed rock Fracture zone

K (m/s) 1x107" 1.82x 107
Storativity 0.005 0.039
(S;ge;ge compressibility 1 %107 1 % 107
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Porosity 0.01 0.05°
ay, (m) 5 5
or (m) 0.5 0.5
Hydraulic gradient 0.004"

b (m) 02

* : Calibrated parameters
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Table 4. Model parameters used in the sensitivity analysis
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Fig. 4. Results of the model calibration: (a) temperature in the
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zone (t=3.0), (g) longitudinal dispersivity (t = 0.6), and (h) longitudinal dispersivity (t = 3.0).
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