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Mathematical Analysis of Pollutant Loading in First Flush of Expressway Runoff
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(1. China Academy of Transportation Science Beijing 100029 China;
2. College of Resources & Environment Southwest University Chongqing 400716 China)

Abstract: The quantity method for determining the first flush effect of expressway surface runoff properties
such as amount direction and period of time was established by simply measuring rain strength and
calculating pollution load based on Geiger” definition about the first flush effect. The method developed in this
paper was used to investigate the first flush effect of rainfall in April 30 June 9 and August 29 2009 in the
Chongqing section of G75 Lanzhou-Chongqing expressway. It is found that (1) the first flush effect of rain
event in April 30 2009 was occurred remarkably while the effect was not occurred in June 9 2009 and the
effect in August 29 2009 was in critical state; (2) the first flush effect of rain events in April 30 and August
29 2009 are 68.11% and 50.48% respectively and their period of time are 15 min and 25 min
respectively.
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Tab.1 Monitoring data structure of a rainfall event
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Fig.1 Analysis curve of first flush effect of rainfall runoff
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Tab.2 Monitoring result of rainfall event in April 30 2009 (unit: mg *+ L™")
2:50 2:55 3:00 3:05 3:10 3:20 3:30 3:40 3:50
32.80 40. 50 33.70 24.00 14. 10 17.30 15.00 12.70 10. 20
SS 880. 00 1140. 00 550. 00 320. 00 230. 00 110. 00 90. 00 70. 00 54. 00
COD 575. 88 439. 81 208. 83 126. 28 85.49 60. 80 31.10 33.00 22.70
BOD;s 42.94 44. 14 22.49 17.87 12.94 11.08 10. 17 9.24 7.75
TN 8.42 7.18 3.40 2.83 2.35 2.11 1.82 1.75 1. 66
TP 0.424 0.382 0. 207 0. 107 0. 082 0.078 0. 047 0.014 0. 009
Cu 0.210 0. 206 0.121 0. 046 0.028 0.022 0.011 0. 009 0. 003
Zn 1. 680 1.611 0. 865 0. 554 0. 408 0.312 0. 266 0. 152 0. 108
Pb 0.908 0.814 0.525 0.370 0. 205 0.174 0. 121 0.074 0. 055
3.732 4. 005 3.082 2.573 1.329 0. 857 0.532 0.473 0.256
% 10 7 mm/min
U - 2009 -04 - 30 2009 - 06 -
V ( 2. 3), 3 09 2009 -08 -29
3 o
30% 92.21% - 2~ 4 2009 -04-30. 2009 -
69.37%  78.75% o 2 08 -29 2 68. 11%



28

144
3 2009 -06 -09 ( mg-L™)
Tab.3 Monitoring result of rainfall event in June 9 2009 (unit: mg + L™")
10:25 13:30 10:35 10:40 10:50 11: 00 11:10 11:20
55.00 188. 00 212.00 165. 00 238.00 127.00 80. 00 31.00
SS 310. 00 480. 00 680. 00 320. 00 570. 00 300. 00 270. 00 190. 00
COD 205.70 328.20 382.70 205. 60 269. 00 149. 40 127. 00 109. 50
BOD; 8.43 29.74 34.34 19. 82 31.56 11.38 7.54 5. 66
TN 6.58 9.47 10. 61 8.92 9.24 6. 07 4.77 3.55
TP 0.250 0.420 0. 780 0. 450 0. 420 0. 350 0.280 0.110
Cu 0. 055 0.114 0. 186 0.102 0. 161 0. 088 0. 053 0.032
Zn 0.593 1.135 1.616 0.788 1. 588 0.617 0. 441 0.280
Pb 0. 154 0.297 0.611 0. 206 0.375 0.260 0.174 0. 130
0. 692 1.028 1. 266 0. 845 0. 863 0. 604 0.472 0. 441
4 2009 -08 -29 ( mg+L™")
Tab.4 Monitoring result of rainfall event in August 29 2009 (unit:mg * L")
4:45 4:50 4:55 5:00 5:10 5:20 5:30 5:40 5:50 6:00
26. 67 61.67 250. 00 156. 67 96. 67 51.67 50. 00 156. 67 13.33 3.33
SS 120. 00 80. 00 100. 00 60. 00 100. 00 60. 00 60. 00 40. 00 20. 00 20. 00
COD 555. 11 499. 60 500. 60 476. 04 496. 20 472. 84 482.83 421.32 484. 82 379.79
BOD; 2.71 3.08 3.39 3.23 3.55 3.65 3.14 3.03 3.57 3.57
TN 6. 40 5.38 6.71 4.05 2.82 3.74 5.07 2.72 1. 69 2.00
TP 0. 047 0.078 0. 101 0.048 0.073 0. 067 0.058 0. 061 0. 045 0. 049
Cu 0.034 0. 057 0. 024 0. 041 0. 055 0. 068 0.074 0. 036 0.015 0. 043
Zn 0.417 0.749 0. 882 0. 665 0.812 0. 464 0.394 0. 420 0. 253 0.537
Pb 0. 654 0.59%4 0.522 0.793 0. 548 0.778 0.758 0.727 0. 658 0.774
5.138 3.339 4. 681 6.362 4.682 3.967 5.672 6. 631 4.592 6. 341
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Fig.2 First flush effect of 3 rain events
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