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To assess the applicability of bank infiltration 

technology and to understand groundwater-surface 
water interaction, hydrochemical investigation was 
performed in a point bar sedimentary environment in 
Gimhae at the low reach of Nakdong River, South 
Korea. A small riverine island is being developed for 
bank infiltration and was formed by recent 
sedimentation at the confluence with Miryang River. 
Geologic logging shows that the alluvial deposits are 
about 40m thick and comprise fine- to medium-
grained sand, silty sand with clay intercalations, and 
sandy gravel in descending order. The silty sand at 
intermediate depths (14-18m and 27-31m below the 
land surface) represents an impermeable layer. A 
total of 66 water samples including river water, pond 
water, and groundwater (n=57) were collected; a total 
of 21 groundwater samples were collected from three 
multi-level samplers (35m deep). Groundwater 
chemistry is highly variable but shows a distinct 
hydrochemical change with sampling depth: shallow 
groundwater (<22m deep) from the upper sandy 
aquifer is typically enriched in NO3, SO4 and Cl, due 
to agricultural contamination, while deeper 
groundwater (>32m deep) from sandy gravel aquifer 
is free of NO3 and relatively rich in F. Deeper 
groundwater is also higher in pH, Na, K, Mg and 
HCO3

-. The PCA analysis shows the distinction of 
hydrochemistry between upper and lower aquifers, 
indicating the hydrologic disconnection between the 
two groundwater masses. The lower groundwater 
likely recharges from regional groundwater flow, 
while the upper groundwater represents direct 
infiltration through surface soils and locally river 
water (via hyporheic flow). The hyporheic flow of 
river water is recognized as the zone of low TDS 
values (<200 mg/L) at the upstream part of the island. 
Large-scale bank infiltration is not promising in the 
study area because the productive lower groundwater 
is not directly connected with the bottom of the 
channel of Nakdong River. This study shows that 
careful examination of groundwater chemistry can be 
very helpful to evaluate the potential of bank 
infiltration technology. 


