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A B S T R AC T

During a dry period, many kinds of pollutants are accumulated on the surface of paved road-
ways, and these are swept into nearby waterways when rain falls. Particularly when the pol-
lutants are toxic heavy metals, the damage they cause to the water system could be signifi cant. 
This study evaluated the removal effi ciency of vortex-type treatment facilities in Yongin City, 
Gyeonggi Province, South Korea, over a 2-y period from 2006 to 2007. Grain-size analyses of Zn, 
Pb, and Cd, which are particulate materials and heavy metals, were also conducted. Monitor-
ing results showed removal effi ciencies ranging from 9% to 65% for TSS, 0–55% for BOD, 1–58% 
for TN and 1–68% for TP. In addition, analyses of the correlation between removal effi ciency 
and precipitation characteristics by pollutant type showed that particulate materials have a 
high correlation with nutrient materials and heavy metals, while organic materials and nutri-
ent materials also have a high correlation. A grain-size analysis of 1–100 μm diameter particles 
showed that fi ne particles contain large amounts of Zn and Pb, which are heavy metals.
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1. Introduction

Non-point pollutants are swept into surface runoff, 
and as the amount of runoff varies substantially by sea-
son, it is diffi cult to predict and quantify the amount 
of pollutants. Variables such as weather conditions, 
geography, and land topography make controlling pol-
lutants even more diffi cult [1–3]. A non-point pollutant 
contains various pollutants and is reported to have high 
pollutant load runoff [4,5]. In paved areas, the risk of 
pollution is higher than in unpaved areas because of 

the high rainfall runoff ratio and the discharge of high-
concentration pollutants. As these pollutants contain 
high doses of toxic heavy metals from vehicles, their 
treatment is very important. Of the many heavy metals, 
Zn and Pb, which are commonly known to result from 
the movement of vehicles, are caused by intended and 
unintended discharges produced in the course of a vari-
ety of industrial activities [6–12]. Therefore, it is neces-
sary to control non-point pollutants in paved areas to 
ensure the stable management of water quality.

The target water quality by water system for the four 
great rivers of Korea (Han River, Nakdong River, Keum 
River, Yongsan River) in terms of BOD is in the range of 




