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Abstract

Due to high imperviousness rates of the roads, various pollutants originated from vehicle activities and air depositions are
accumulated on the road surfaces. The washed-off pollutants can deteriorate the water quality and destroy the
aqua-ecosystems with their toxicity. Usually the roads are paved with asphalt and concrete, which can affect on the pollutant
concentrations with different frictional forces. Therefore, this research is performed to evaluate the influences of different
pavement type on discharged concentrations of pollutant. The results shows the first flush phenomenon was occurred on
both pavement types. However, peak concentrations are higher in concrete pavement areas than asphalt pavement because
concrete pavement has high contact area with vehicles. The EMCs(Event Mean Concentration) also shows high values in
concrete paved roads. As a result of this research, it can be concluded the pavement type is also one of the important

affecting factors on pollutant emissions from the roads.
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Fig.1. Location of monitoring sites

Table 1. Descriptions of monitoring sites

Characteristics Site 1 Site 2 Site 3 Site 4 Site 5 Site 6
Catchment area(m2) 1,620 2,340 3,600 3,200 1,020 950
Land use road road bridge bridge road road

Pavement type asphalt asphalt concrete concrete asphalt asphalt
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Table 2. Summary of monitored events
Total Total
Total . Total
ADD R rainfall | runoff
Parameters rainfall . . runoff
(days) duration | duration 5
(mm) (m)
(hr) (hr)
No. of cases 24 24 24 24 24
Min. 0.9 1.0 04 0.3 0.1
Max. 4.3 60.0 12.5 134 78.8
Mean 2.5 16.7 52 4.6 10.0
95% Cl Lower 1.9 7.5 3.6 3.1 1.4
95% Cl Upper 3.1 259 6.8 6.2 18.6

Note) ADD(Antecedent Dry Days, day). Cl(Confidence

Interval)
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Fig. 2. Hydro-polluto graph of site 1 at asphalt pavement

4004  28- r200 20 120 28w 5 3
Site - 3(2013/07/17) | Site - 3(2013/07/17)
Flow rate(m3/min) | Flow rate(m3/min)
&4 TSS(mglL) | ®—¢—# OisGrease(mg/L)
BB W CODCi(mgl) |F160 16 ‘ B E W TNmglL) ta
300 - 2.1 ®—8—@ 50D5(mglL) 214 9@ TP(mgl)
£ 8| € I 2
) £ —_ 0 £ =4
2 £ F120Tr128 5 5 r3 E )
E E 2 ED E @ E
T 200 G 1.4 E| FE T 14+ @ £
s < . oz ® \ 2 g
9 3 reo -8 QF 3 \ F2 § F
© 8 4l 8 \ = |y
™ [ ™ ‘\ o
1001 073 0.7 \
Lao fa \ H1
\
—\ —I\\\\
0- 0 : : : : —Lo Lo 0- 0 : — . : o Lo
0 50 100 150 200 250 0 50 100 150 200 250
Time(min) Time(min)
(a) TSS and BOD, COD (b) TN and TP, Oil&Grease
044+ 28+ r4 032
Site - 3(2013/07/17)
Flow rate(m3/min)
0.4 ®—4— Total Cu(mg/L)
‘ BB Total Zn(mg/L) r0.28
217 h ®—@ @ TotalPbimgll) |3
soE | |3
=] & | o 024 &
E £ | | E £
5 032 g 1.4—\T r2 3 s
s c s s
kS z “ 3 Loz 3
0.28 - T ] \‘
0.7-%] 1
0.24 1 // o
0.2- 0 . T : : —Lo Loz
0 50 100 150 200 250
Time(min)
(c) Total Zn and Cu, Pb
Fig. 3. Hydro-polluto graph of site 3 at concrete pavement
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Table 3. Comparison of the EMCs with other studies (Maniquiz et al., 2012; Kang et al., 2011; Mercado et al., 2012;
Lee et al., 2009; Son et al, 2009)

Parameters This study Other studies in Korea
(Unit: mg/L) Total Asphalt Concrete Total Asphalt Concrete
TSS 30.04 26.01 39.82 79.39 77.55 88.82
Total Pb 0.17 0.17 0.16 0.43 0.17 1.72
Total Zn 0.32 0.33 0.30 0.23 0.21 0.37
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