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Table 1. Some characteristics of the soil of floodplain of Nakdong River
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Fig. 2. Schematic diagram of the model system of floodplain
filtration prepared for the experiment.
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Table 2. Characteristics of the Omogcheon stream water

pH Eh CoD BOD; NO,-N NO,-N NH,-N
mV mg/l
Average 7.6 295.5 18.7 12.1 1.96 0.08 0.68
Range 73-19 291.5-300.2 15.7-23.9 10.0-17.6 1.81-3.11 0.03-0.17 0.24-0.97
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Fig. 3. Removal of NO,-N at various flow rates of river water in
the model system of floodplain filtration.
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Fig. 4. Removal of COD at various flow rates of river water in the
model systems of floodplain filtration.
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Table 3. Summary of pH, Eh, DO, and concentrations of NH,-N and NO,-N in the water sampled at various depths in the model systems

of floodplain. Data are average of seven measurements

Flow Rate Depth pH Eh DO NH,-N NO,-N
l/day/m? cm mV mg/l
0 7.58 295.5 52 0.68 0.037
5 7.49 242.3 0.6 0.35 nd*
15 8.42 2584 0.5 0.17 nd
1@72) 25 8.50 226.5 04 0.10 0.002
50 7.51 216.6 04 0.17 nd
90 7.65 2254 03 0.17 nd
0 7.58 295.5 52 0.68 0.037
5 8.23 209.7 05 0.24 0.010
15 8.23 204.4 05 0.13 0.010
1(40.8) 25 8.17 208.2 0.4 0.15 0.007
50 8.11 198.9 03 0.12 0.004
90 8.10 199.0 02 0.22 0.004
0 7.58 295.5 52 0.68 0.037
5 796 2159 04 0.16 0.047
15 8.52 204.3 03 0.17 0.004
T (68.0) 25 8.20 2034 0.3 0.14 nd
50 8.15 201.5 02 0.19 nd
90 8.13 197.8 02 0.06 nd

*nd: Not detected.
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Table 4. Concentrations of N,O and N, in the soil air sampled at
various depths within the model systems of floodplain. Data are
average of seven measurements

Flow Rate Depth N,O N,
I/day/m? cm wii
0 0.49 988
10 1.32 7164
20 3.46 7800
1(27.2
27.2) 30 5.10 6908
50 5.5 10403
70 437 10454
0 0.55 3827
10 1.39 4188
20 3.99 6626
0.8
11(40.8) 30 3.90 10379
50 533 12415
70 447 3839
0 033 2443
10 2.09 4121
20 4.86 7459
8.
I (68.0) 30 5.67 15976
50 5.24 11861
70 437 4022
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Removal of Organic Matter and Nitrogen from River Water in a Model System of Floodplain Filtration
Hyun-Soo Ha', Sang-Tae Kim', Seung-Hyun Kim', Jong-Bae Chung*, Byeong-Ryong Jeong®, Young-Deuk Lee, Jin-
Sup Eum and Seung-Hwan Ii* ('Department of Environmental Engineering, Yeungnam University, Kyongsan 712-749,

Korea; Department of Agricultural Chemistry and *Department of Agronomy, Taegu University, Kyongsan 712-714,
Korea)

Abstract: If contaminated river water is sprayed over the floodplain, organic matter and nitrogen would be removed
by microbial processes in the rhizosphere of vegetation during the filtration through soil. In this study we tested the
organic matter and nitrogen removal from contaminated river water by the floodplain filtration. Model system of
floodplain was constructed using a PVC pipe (15 cm i.d.X 150 cm L) which was packed with a loamy sand soil
collected from a floodplain in Nakdong river. The model system was instrumented with soil solution samplers and
gas samplers. A river water collected from Omogcheon in Kyongsan was sprayed from top of the model system at
three different rates. The concentration of organic matter, DO, NO,”, NO,", NH,", N, and N,O, and redox potential
were measured as a function of soil depth for 24 days after the system reached a steady state. When river water
was sprayed at the rates of 40.8 and 68.0 I/m*/day, a significant reductive condition for denitrification was developed
at below 5-cm depth of the soil. When the water reached at 90-cm depth of the soil, COD and concentration of
inorganic nitrogen were lowered, on an average, from 18.7 to 5 mg// and from 2.7 to 0.4 mg/l, respectively. N,
comprised most of the N gas evolved from denitrification and N;O concentrations emitted at the surface of soil were
less than 1 ul/l. The effective removal of organic matter and nitrogen by the filtration in the model system of
floodplain demonstrates that the native floodplains, which include rhizosphere of vegetation at the top soil, could be
more effective in the treatment of contaminated river waters and other industrial waste waters containing high
concentration of organic matter and nitrogen.

Key words: denitrification, water treatment, floodplain filtration, COD, N,, N,O, NO,
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