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Characteristics of Metals Pollution in Expressway Stormuater Runoff
LI He' SHI Jun-qing' SHEN Gang’ JI Xiao-liang® FU Da-fang'

1.Department of Municipal Engineering Southeast University Nanjing 210096  China 2.Jiangsu Yangtze River Highway Bridge
Construction Headquarters Nanjing 210004 China
Abstract Heavy metal concentrations of Cd Cu Pb and Zn were monitored during 10 rainfall runoff events occurred on a representative
expressway road in Nanjing. Discharge rule of metal pollution event mean concentrations EMC and the effect of hydrologic characteristics
were evaluated. The results indicated that the discharge characteristics were various in different types of rainfall events. The metal
concentrations fluctuated in the range of comparatively high levels during the events with short duration light rainfall and low intensity. In the
events with long duration heavy rainfall and initial high intensity the initial metal concentrations were high and metal exhibited a pronounced
first flush. Second flush effect existed in the events with short duration medium rainfall and double intensity peaks. The EMCs of Cd Cu Pb
and Zn were 1.43 pg L' 0.092mg L' 38.6 pg L™" and 0.51 mg L™ respectively. EMCs showed that the pollution extent of Ph was
serious. Pollution of Cd Cu and Pb were similar to other domestic reports but Pb was lower than those studies. Cu and Zn were similar to
related foreign studies but Cd and Pb were lower. Correlation analysis suggested that the influence of rainfall on the discharge of Cu and the
influence of antecedent dry period on the accumulation of Zn were significant.
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Table 2  Statistics of rainfalls
/min /mm /mm min~! /mm min~! /mm min~! /h
2007-09-03 470 13.9 0.110 0.001 2 0.030 47.0
2007-10-29 215 0.8 0.020 0.0000 0.004 113.0
2008-02-25 590 8.3 0.050 0.0017 0.014 645.8
2008-03-06 318 1.2 0.070 0.0017 0.004 237.0
2008-03-08 620 8.3 0.090 0.0005 0.013 67.5
2008-03-21 914 14.2 0.078 0.000 4 0.016 105.6
2008-03-29 447 4.4 0.058 0.0000 0.010 202.1
2008-04-05 163 3.0 0.044 0.0020 0.018 183.8
2008-04-15 244 6.4 0.046 0.0050 0.026 186.9
2008-04-20 701 7.7 0.400 0.0000 0.011 9.0
2.2 pg L7M 1.04mg L', Pb
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Table 3 Heavy Metal EMCs of highway runoff
Cd/pg L7} Cu/mg 17! Pb/pg 17! Zn/mg L7}
2007-09-03 2.34 0.048 67.2! 0.36
2007-10-29 2.18 0.099 120.6 0.88
2008-02-25 1.74 0.116 75.4! 1.03!
2008-03-06 2.02 0.150 28.8 0.65
2008-03-08 1.27 0.069 43.0 0.67
2008-03-21 0.89 0.085 34.1 0.55
2008-03-29 0.93 0.139 25.6 0.47
2008-04-05 1.59 0.197 78.1! 0.95
2008-04-15 0.55 0.050 30.8 0.42
2008-04-20 0.54 0.053 25.3 0.33
0.54~2.34 0.048 ~0.197 25.3~120.6 0.24~1.03
1.41 0.101 52.9 0.56
1.43 0.092 38.6 0.51
GB 3838-2002 V 10 1.0 100 2.0
GB 3838-2002 [II 5 1.0 50 1.0
1 GB 3838-2002 [Il GB 38382002 V
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Table 4  Statistical Heavy Metal EMCs of Highway runoff
/m? Cd/pg L1 Cu/mg L~! Pb/pg L7 Zn/mg L7!
— — 0.033 144 0.14 12
A81 13 000 5.9 0.097 202 0.36 14
A6 25200 5.9 0.117 245 0.62
A8 250 000 2.8 0.058 163 0.32
Weins 550 — 0.9 0.049 137 0.44 152
Millcreek 300 5~11 0.043 ~0.325 37~97 0.46~15.2 2!
3200 1 0.045 58 0.36 16 2
Isfahan 2 000 000 — — — 314 0.45 17 2
Mount Rainer 5600 35 0.11 220 1.18 112
3875 0.047 122 0.438 7
120 / 1.6 0.16 115.2 2.06 6?2
268.5 0.7 0.047 70.5 0.29 8
960 / 0.54~2.34 0.048~0.197 25.3~120.6 0.24~1.03 !
960 / 1.41 0.101 52.9 0.56 2
1 EMC 2 EMC
2.4 5
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Table 5 Pearson correlation values of heavy metal

EMC and rainfall characteristics

Cd Cu Pb 7Zn
-0.178 -0.601" -0.253 -0.424
-0.425 -0.419 -0.402 -0.533
-0.096 -0.41 —-0.086 -0.363
0.186 0.383 0.181 0.631"
* 0.05
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