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Abstract

The purpose of this study is to estimate the characteristics and pollutant loadings of non-
point pollutants that flowed in the streams on precipitation for pollutant loading reduction of
Hwa-sung lake inflow streams. Although it has been made an effort to improve the water
quality of Hwa-sung basin through the strategies for the preservation of water quality, it is
shown that the water quality is not greatly improved. Because it has been industrialized and
urbanized near Hwa-sung basin so that it is difficult to reduce the water pollution due to the
increase in pollutant loadings of point and non-point sources. In this study, it is investigated the
outflow characteristics of non-point pollutants that discharged with storm runoff and estimated
the effect of runoff on Hwa-sung basin. The final goal of this study is to utilize the basic
information for proper management and strategies of non-point sources on Hwa-sung basin. At
the result of inflow streams, Ja-an stream that has the greatest pollutant loadings on
precipitation is strongly influenced on the water quantity of Hwa-sung basin. On the other
hand, it is shown that Nam-yang stream is strongly influenced on the SS concentration of Hwa-
sung basin among them. Also, all streams; Nam-yang, Ja-ahn, Ah-eun stream; has the degree of
slope more than or near 1 in the correlation results so that they have strong pollutant loading
impact and the concentration of SS is the highest among other pollutants. So, specific studies on

Corresponding Author: Jong-min OH, Department of Environmental Science and Environmental Research Center Kyung Hee
University, Young-In, Korea Tel:82-31-201-2125, Fax:82-31-203-4589 E-mail:jmoh@khu.ac kr
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initial rain phenomena are more necessary to manage the pollutants economically. Also, the
proper control of SS concentration is required to manage the effluent pollutants effectively on
precipitation. So, it is necessary to consider the strategies for non-point pollutants as well as
point pollutants when the new management is imposed to reduce the pollutant load for
improvement of Hwa-sung basin.

Keywords : non-point source, Hwa-sung lake, runoff characteristics, water quality,
EMC(Events Mean Concentration)
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Table 1. Land use of the watershed

Watershed | Area Land use(%)

(km?) Farmland| Forest | Urban Etc

Nam Yang| 1991 | 2587 | 4993 | 1636 | 7.87

JaAhn | 52.63 | 3051 | 3886 | 1438 | 16.26

A Eun 2350 | 4755 | 30.14 | 11.26 | 10.18
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Table 2. Hydrologic description of runoff events in each site
Total Rainfall . ADD Runoff Peak
Date Area rainfall intensity Dl(llis)o " | (Antecede depth coil;frilggnt flowrate of Saron o
(mm) | (mm/ho) ntdrydays) | (mm) (CMS) P

Jun Nam Yang 55 6.5 44 18 0.016 0.287 5.844 22

1113 | JaAhn 55 6.5 44 18 0.017 0.302 15,887 21
A Eun 37 55 43 18 0.023 0.608 8.008 18
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Table 3. Statistical summaries for washed-off concentrations

Site Parameter | N of cases | Minimum | Maximum | Median Mean %;f;)ecrl 9];:@;1 Smg;i‘jrd
SS 22 13.0 3775 72.3 98.7 135.7 61.7 88.6
BOD 22 5.0 12.5 7.3 7.6 84 6.7 19
Nam Yang| COD 22 12.0 30.0 14.0 155 17.4 137 44
T-N 22 0.9 5.1 3.4 33 37 28 1.1
T-P 22 0.6 1.0 0.8 0.8 0.8 0.7 0.1
SS 21 45 91 29.5 311 39.9 224 20.9
BOD 21 2.8 8.3 4.8 48 5.5 4.2 15
Ja Ahn COD 21 14.0 220 18.0 18.0 189 17.1 2.2
TN 21 0.2 5.7 3.2 3.2 3.8 2.7 13
T-P 21 0.6 1.0 0.7 0.8 0.8 0.7 0.1
SS 18 7.5 76.0 255 28.8 36.4 21.1 183
BOD 18 55 11.0 7.65 7.8 8.4 7.1 1.6
A Eun COD 18 15.0 22.0 17.0 171 17.7 16.5 15
T-N 18 1.6 8.8 3.7 S 47 31 18
T-P 18 0.4 33 0.8 1.0 13 0.7 0.7
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Table 4. Relationship between the rainfall and pollutants loading in each watershed

Site SS BOD COD TN T-P

Nam Yang y=1.162x+0.025 y=1.053x-0.008 y=1.024x+0.004 y=0.968x+0.008 y=1.017x-0.008
R*=0.885 R*=0.954 R*=0.952 R’=0.828 R*=0.988

Ja Ahn y=1.178x-0.047 y=1.031x-0.012 y=0.981x+0.010 y=0.890x+0.020 y=1.023x-0.000
R*=0.903 R*=0.922 R*=0.990 R2=0.657 R*=0.988

A Bun y=0.850x+0.013 y=1.089x-0.016 y=0.992x-0.000 y=1.129x-0.010 y=1.233x-0.022
R’=0.523 R*=0.971 R*=0.995 R’=0.849 R’=0.755
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Table 5. The summary of EMC in each site during rainfall events

Site Nam Yang| Ja Ahn A Fun
SS 145 40 31
EMC BOD 7 5 8
(mg/L) COD 17 19 17
T-N b) 4 4
T-P 0.79 0.79 1.14
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Figure 3. The area and pollutant loading according to each basin area
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