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Distribution and Source Apportionment of Polycyclic Aromatic Hydrocarbons

(PAHs) in Urban Rainfall Runoff

WU Zi-lan', YANG Yi', LIU Min', LU Min', YU Ying-peng', WANG Qing"*, ZHENG Xin'

(1. Key Laboratory of Geographic Information Science of the Ministry of Education, School of Resources and Environment Science, East
China Normal University, Shanghai 200241, China; 2. Department of Geography, Anhui Normal University, Wuhu 241003, China)

Abstract: Runoff samples were collected from traffic roads, campus, residential road and roof in a typical rain event. Polycyclic
aromatic hydrocarbons (PAHs) in both dissolved and particle phases were investigated at impervious surfaces. The PAHs wash-off
process at different monitoring sites was analyzed. The scatters of first flush were conducted in a method of fitting power function to
quantitatively assess the magnitude of first flush effect (FFE). The sources of PAHs were identified using factor analysis. The results
showed that PAHs concentrations in runoff samples varied from 317.21 ng-L™" to 10364.3 ng-L™' with the maximal and minimal
contents of PAHs found on Longwu Road and campus, respectively. The values of event mean concentration ( EMC) varied
considerably at different sampling sites. The concentration of washed-off pollutant generally decreased with runoff duration, which
showed an obvious attenuation trend. The runoff process indicated the occurrence of FFE at different levels. PAHs mainly came from
the incomplete combustion of fossil fuels, oil leakage and coking, and the contribution of each source was different in accordance with
various surfaces.

Key words : PAHs; rainfall runoff; EMC; first flush effect; source identification
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Fig. 2 PAHs concentration curves and runoff hydrographs
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Table 4  Rotated component matrix of PAHs in runoff samples for different surfaces

AT L3 T /NI T /NS T b

F F Fy F F Fy Fy F Fy Fy Fy Fy
ACY 0.141 0.949 -0.069 0.947 0.103 0.140 -0.094 0.179 0.570 0.303 0.863 0.197
ACE -0.022  0.895 0.668 0.633 0.574 -0.088 0.447 0.818 0.337 0.868 0.219 0.290
FLO 0.615 0.830 0.179 0.954 0.250 -0.136 0.245 0.922 0.036 0.993 0.030 -0.048
PHE 0.902 0.360 -0.060 0.299 0.802 0.324 0.960 0.049 -0.082 0.956 0.155 0.144
ANT 0.781  0.357 0.905 0.232 0.899 0.903 -0.098 0.958 0.216 0.052 0.870 0.146
FLA 0.887 0.563 0.100 0.003 0.740 0.730 0.863 0.070 0.184 0.803 0.380 0.187
PYR 0.407  0.226 0.085 0.514 0.824 0.567 0.952 0.222 -0.106 0.846 0.486 0.192
BaA 0.196  0.528 0.329 0.261 0.601 0.605 -0.262 0.690 -0.622 0.869 0.211 -0.194
CHR 0.746  0.692 0.535-0.115 0.811  0.211 0.109 0.055 0.052 0.936 0.293 0.153
B[b/k]F 0.727  0.092 0.179 0.746 0.472 0.197 0.859 0.381 0.213 0.908 0.179 0.257
BaP 0.938  0.160 0.144 0.905 0.075 0.188 0.531 0.830 -0.153 0.309 -0.307 0.709
ledP 0.881  0.408 0.227 0.767 0.095 0.039 0.974 0.057 0.080 0.921 -0.079 0.043
DahA 0.800 0.212 0.464 0.805 0.478 -0.175 0.598 0.396 0.907 -0.128 0.250 0.912
BghiP 0.886  0.190 0.101 0.512 0.167 -0.110 0.662 0.899 0.270 0.930 -0.166 -0.271
T3 ZETTERA/ % 43.6 33.7 14.6  39.8 35.2 14.0 40.7  32.1 13.6 60.7 16.5 13.8
B TR % 43.6 77.3 91.9  39.8 75.0 89.0 40.7 72.8 86.4 60.7 77.2 91.0
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Table 5  Contribution of PAHs sources for runoff samples
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