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Abstract @ Riverbank filtration is a kind of artificial aquifer recharge for the fresh water
supply. By construction of several production wells penetrating the riverbank, surface water
withdrawn from the river would pass riverbed. This extracted water is well known to be cooler
than surface water 1n summer and warmer than surface water in winter, showing more constant water
temperature. This characteristic of extracted water is applied to geothermal energy utilization.
Prediction of the annual temperature variation of filtrated water 1s the major concern in this
study. In Daesan-myeon, Changwon—-si, Gyeongsangnam—do, South Korea, riverbank filtration facility
has been on i1ts operation for municipal water supply and thermal energy utilization since 2006.
Appropriate hydraulic and thermal properties were estimated for flow and heat transfer modeling
with given pumping rate and location. With the calibrated material properties and houndary
conditions, we numerically reproduced measured head and temperature variation with acceptable
error range. In the numerical simulation, the change of saturation ratio and river stage caused
by rainfall was calculated and the resulting variation of thermal capacity and thermal
conductivity was considered. Simulated temperature profiles can be used to assess the possible
efficiency of geothermal energy utilization using riverbank filtration facility. Influence of
pumping rate, pumping location on the extracted water temperature will be studied.
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Fig. 1 Daesan riverbank filtration facility
and location of 7 wells

‘ Hydraulic
Thickness o
Layer conductivity
(m)
(m/s)

Fine sand 18.4 22x107*

Medium sand 3.9 6.0x107*

Fine sand 8.6 28x10™

Sandy gravel 11.7 4.4x107°

Weathered zone 19.2 -

Table 1 Thickness and hydraulic

conductivity of each layer from the core
sample
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Fig. 2 Study area and boundary conditions
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Fig. 3 Used air-water tempearture relation

ecific
Solid % Thermal
_ heat o
Layer density capacity conductivity
3 "
m W/mC
(kg/m’) (kd/ka'C) (W/nC)

1.17 x 10° 1.94
Fine sand |1.60 x 10° ~ -
1.85 x 10° 3.27

Medium sand |1.60 x 10°| 1.85 x 10° 3.27

Fine sand 60 x 10% 1.85 x 10° 3.27

Sandy gravel 11.60 x 10°12.14 x 10° 2.65

Weathered zone |1.60 x 10° 1.56 x 10° 4.04

water 00 x 10°] 4.18 x 10° 0.60
air 1.29 1.00 2.50 x 107
Table 2 Thickness and hydraulic

conductivity of each tlayer from the core
sample
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Fig. 5 Measured vs calculated temperature
of riverbank filtration water
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