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Aquifer recharge and recovery is a technology used to ensure a stable supply of clean water. During
the process, river water is injected into a soil aquifer and stored. The stored water is then recovered
and used to produce drinking water. It is important to understand quality improvement of the in-
jected water while it is stored in the aquifer. In the present study, a lab-scale column reactor contain-
ing saturated-zone soil was employed to mimic an aquifer. The reactor was used to investigate micro-
bial removal of nitrate that is a major inorganic contaminant detected in the Nakdong River. The re-
actor was introduced with river water that contained nitrate at concentrations (5.07, 6.81, 8.27, and
11.07 mg NO;s /1) detected downstream of the Nakdong River in the past 2 years. The nitrate concen-
trations decreased during the introduced water is retained in the reactor. Effluent from the reactor
contained 1.49 mg NOs/1 or less and had an average pH of 7.98 regardless of the nitrate concen-
trations of the influent. However abiotic control reactor showed similar nitrate-concentrations in its
influent and effluent. Considering the result of abiotic control, the decreased nitrate concentration ob-
served in the test column suggested that microorganisms in saturated-zone soil removed nitrate in the
river water introduced into the reactor. Results of this study will be used to better understand micro-
bial improvement of water quality in aquifer recharge and recovery technology.
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Fig. 1. Schematic diagram of the soil column reactor used in
this study. The Nakdong River water was introduced
into the column.
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Table 1. Analysis condition for IC

Analysis condition

Sample loop

CI, S0.%, NOy 25 1l
Eluent

CI, SOs%, NOy 22 mM NaOH
Eluent flow

CI, SO, NOs 1 ml/min
Columns Dionex AG16, 4 x50 mm / AS16,

4 x 250 mm
Suppressor ASRS ULTRA I
Detector Suppressed Conductivity Detector,
Dionex CD20

Current

CI, S0,%, NOy 70 mA
Temperature 30°C
Detection time

Cr 3.7 min

SO.* 5.6 min

NOs 4.7 min
Detection limit

Ccr 30 ug/l

SO~ 55 ug/l

NOs 68 ng/l
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Table 2. Characteristics of the Nakdong River water used in

this study

Parameters Value
pH 8.20
Temperature (°C)’ 16.50
SO (mg/1) 13.38
DOC (mg/1) 317
Cl' (mg/1) 58.41
NO;™ (mg/I) 3.56
TDS (mg/l) 179.50
Turbidity (NTU) 1.83
Conductivity (1S/cm) 259.30
Na (mg/1) 21.80
K (mg/1) 4.08
Mg (mg/l) 5.16

a (mg/l) 2217
Mn (mg/1) 0.02
Dissolved oxygen (mg/1) 9.14

Total viable heterotrophic
cell (CFU/ml)

6.97E+2 + 0.64E+2 (n=3)

*Water temperature measured at sampling time in the Nakdong
River.
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Table 3. Characteristics of soil used in this study

Parameters Value

pH 7.53

Soil texture Sand

SOM (%, w/w) 4.75+0.02 (n=3)
Moisture content (%) 13.46%1 (n=3)
Total heterotrophic cell 1.70E+6+1.40E+5 (n=3)

(CFU/g soil)
Porosity (%) 39.10
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Fig. 3. pH change of influent and effluent of the soil

column.
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