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ABSTRACT: During intake process of river bank filtration, high concentration of iron and manganese can be
removed by precipitation using oxygenated water injection into the aquifer. In radial collector well, the complex
groundwater flow is formed during injection-pumping of oxygenated water, and the background concentrations
of dissolved oxygen are also different in laterals. Only using the distribution of the oxygen concentration, it is
difficult to grasp the pathway and the dispersion range of the injected water, and this makes that the quantification
for iron-manganese removal efficiency is more complicated. In this study, the pathway and the dispersion range
of injected water were estimated by non-reactive florescent tracer known as uranine injected along with the
oxygenated water. Based on tracer concentrations, It was confirmed that the oxygenated water which was injected
through the injection wells around the lateral #8 was not directly recovered to lateral #8 but dispersed into several
adjacent laterals. The concentration of iron in groundwater went down to 0.3 mg/L in part of the pathway of the
tracer. The removal of manganese seems to be proceeded partly and not conspicuous as iron. Despite long-term
pumping in the dozens of days, the recovery ratio of injected tracer was about 48.9% through the laterals and other
wells. More than half of oxygenated water moved out and/or stayed in the aquifer. Though this study, it was confirmed
that in-situ iron-manganese removal using oxygenated water can be applied in radial collector well. And appropriate
distribution of injection wells considering the characteristics of the aquifer is necessary to enhance the efficiency
of the system.
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Table 1. Background quality of groundwater and surface water.

H EC DO Eh Temperature Fe** Mn”*
P (uSlem)  (mg/L) (mV) (C) (mgL)  (mg/L)
Groundwater 5.6~6.9 236~504 1.2~3.7 161~359  13.0~16.2  0.6~6.2 0.3~4.9
Anseong River 7.0 475 9.4 307 6.5 0.6 0.4
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Fig. 1. Location and geologic map of the study area. (a) Location, (b) Geologic map.
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Fig. 2. Location of the radial collector well, laterals, in-
jection wells and monitoring wells.
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Table 2. Injection rate, injection volume and dissolved tracer concentrations of injection water.

Injection rate (m3/day)

Injection volume (m3)

Uranine concentration (mg/L)

Oxygenated water 1,100 550 0
Tracer water 35 17.5 101.14
Total 1,135 567.5 (3.12)*

*, . . . . . .
The average tracer concentration of mixed water in injection well.
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Fig. 3. Distribution of DO concentration during the injection test of oxygenated water. (a) background, (b) injection
(t=9h), (c) pumping 1h (t=19h),(d) pumping 30h (t=48h), (¢) pumping 5d (t=140h), (f) pumping 50d (t=1,221h).
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Table 3. Efficiency ratio of Fe’ treatment by oxygenated water injection.

Initial concentration of Extracted water Volume Water volume affected by Efficiency ratio

Fe** (mg/L) to 0.3 mg/L of Fe’ (m ) oxygenated water injection (m ) (Vou/Vin)

#1 1.59 11,305 11,305 19.9

#3 1.42 2,806 2,806 5.0

#4 0.22 25,703 - -

#5 0.42 4,160 - -

#6 0.20 52,791 - -

#7 0.20 1,245 - -

#8 1.42 4,834 4,834 8.5
Sum 102,844 18,945 334

(a) maximum of DO

(¢) minimum of Fe*

Uranine (ng/L)
3000
2500
2000
1500
1000
500
0
Fe?* (mg/L) Mn?* (mg/L)
5.0 3.0
4.0 25
3.0 2.0
1.5
- 2.0
1.0
1.0
0.5
0.0 0.0

(d) minimum of Mn**

Flg 9. Distribution of maximum or minimum concentrations durmg the i inj jection test of oxygenated water. (a) max-
imum of DO, (b) maximum of Uranine, (¢) minimum of F ¢ , (d) minimum of Mn**
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