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Abstract

The purpose of this study was to analyse the runoff characteristics of non-point pollution sources in an urban watershed and
determine the effectiveness of newly installed riverwater treatment system to reduce water pollution caused by storm runoff in
the urban watershed. The results of this study showed that the levels of BODs and suspended solid were highly influenced by
first-flush effect and the pollutant load of those two parameters were also very high in the urban watershed. Meanwhile, the
effectiveness of riverwater treatment system to reduce the levels of BODs and suspended solid was relatively high, but those to
reduce the levels of T-N and T-P was low, which needs some additional unit treatment process such as filtration and
coagulation. Nonetheless, the riverwater treatment system tested was relatively simple in installation and operation, effective
in removing many water pollutants and, most importantly, does not require much space as other treatment systems, so it could
be an attractive alternative option to reduce riverwater pollution caused by storm runoff in urban watersheds.
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Table 1. Water quality parameters and their analytical methods

Parameters Analytical Methods
Temperature Direct Measurement (KSB 5316 Glass mercury thermometer) Portable device
pH pH meter(pH330 , WTW, Germany) Portable device
DO DO meter(YSI 520) Portable device
SS GF/C
T-N Absorbance (UV)
NH;3-N Absorbance (Indophenol)
NOs-N Absorbance (Brucine sulfate)
T-P Absorbance (Ascorbic Acid)
T-P Absorbance (Ascorbic Acid)
flow Velocity-area method
BODs 5-day BOD
COD COD Mn
(Model 2100)5 o]gslgom, F<-HAH(Velocity ool e 6o o
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Fig. 2. Schematic diagram of sedimentation with contacted oxidation system in Seoho stream.
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Fig. 3. Flow rate and rainfall during the four raining events (Chi et al., 2013).
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Fig. 4. Concentrations of BODs and suspended solid (SS) in the runoff during the four raining events (Chi et al., 2013).
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Fig. 5. Concentration of total nitorgen (T-N) and total phospate (T-P) in the runoff during the four raining events (Chi et al., 2013).
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Table 2. Non-point pollutant loads on watershed area (Chi et al., 2013)

Contaminant load per area (kg/ha/yr)

Location Event No.

BODs ss T-N T-P

1 54.87 80.86 10.10 4.01

2 77.04 95.22 7.76 3.12

Kokmyoyangikyu 3 124.01 160.29 14.06 4.80
4 35.65 57.14 4.63 174

Average 72.89 98.38 9.14 342
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Fig. 6. Concentration of BOD:s in the facility effluent and its removal efficiency during 2011 and 2012.
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Fig. 7. Concentration of CODwn in the facility effluent and its removal efficiency during 2011 and 2012.
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Fig. 9. Concentration of total nitrogen (T-N) in the facility effluent and its removal efficiency during 2011 and 2012.
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Fig. 10. Concentration of total phosphate (T-P) in the facility effluent and its removal efficiency during 2011 and 2012.

Table 3. Treatment efficiency of the riverwater treatment system

Contaminants Influent (mg/L) Effluent (mg/L) Treatment efficiency (%)
BOD:s 1.2 - 55 09 - 43 255
SS 2-16 09-7 49.4
T-N 21 -170 1.7 - 6.4 14.6

T-P 0.15 - 0.40 0.12 - 035 14.0
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Table 4. Classes of urban watershed
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Standard (mg/L)

Class
BOD;s CODwmn SS TP

Very good Ia <1l <2 <25 <0.02
Good Ib <2 <4 <25 <0.04
Rather Good I <3 <5 <25 <0.1
Normal I <5 <7 <25 <0.2
Rather bad v <8 <9 <100 <0.3
Bad \Y <10 <11 No floating trash <0.5
Very bad VI >10 >11 >0.5
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