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Optimization of bioretention facility media for municipal road runoff pollution control based on multi-objective
evaluation //ZHAO Yunyun'?, LI Qian', CHEN Zhengxia', ZHOU Guohua®, JIA Haifeng' (1. School of Environment
Tsinghua University, Beijing 100084, China; 2. Academy of Agricultural Planning and Engineering, MARA, Bejjing
Tianjin 300486, China)

Abstract: In order to optimize the bioretention facility media for municipal road runoff pollution control, a multi-objective
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evaluation method was employed to comprehensively evaluate the permeability performance, pollutant removal efficiency and
economic cost of bioretention media. Based on the geographical conditions and municipal road runoff pollution
characteristics in north China, a lab-based simulation experiment using bioretention columns was carried out. The results
indicated that the optimized media was composed of natural soil, river sand, peat soil, water treatment residual (rich in
aluminium salt) , vermiculite and zeolite, with a mass ratio of 30: 24: 6: 20: 10: 10. The optimized media could maintain
decent permeability and effectively remove runoff pollutants (SS, COD.,, TN, NH;-N, TP), and also had characteristics
of the localization of media and the recycling of solid wastes.
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analytic hierarchy process
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Fig.1 Flow and device of the
bioretention simulation experiment
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Table 1 Physical properties of the bioretention medium

R 2 R Fife/mm P/ (kg -m ™) FLERE/%
+ e <0.5 1.15 52.18
W 0.06 ~0.5 1.20 39.45
ikt 1~5 0.61 54.55
LT 0.5~1 0.33 65. 45
o 5~10 0.93 51.82
L SIRERA <0.01 0. 65 25.45
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Table 2 Mass ratio of medium in each bioretention column

Wt ARE/% oK) 1ER%  1EH/ % W/ %

1 100

2 70 10( Al 5 15
3 70 10( Al 15 5
4 70 10( Al 10 10
5 60 20( Al) 10 10
6 60 20( Fe) 10 10
7 50 30( Fe) 10 10
8 50 20( Fe) 10 20
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Table 3 Water quality simulation of rainfall runoff

and applied chemical agents
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Fig.2 Hierarchical analysis structure

for media optimization
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Fig.3 Pollutant removal efficiency of bioretention columns
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Table 4 Performance and economic costs of each bioretention column

Rk BiERE TS YY) KRR % OB/
. (mm - h™") ss COoD,, TN NH,-N TP (JG - m™)
1 50 83.12 38.22 23.15 77.74 —258.71 414. 50
2 100 88.90 62. 48 -62.73 78. 80 97.73 649. 00
3 54 87. 88 76. 04 -58.89 94. 45 97.57 953. 50
4 96 90. 40 74. 88 -58.16 91. 81 97. 60 805. 50
5 106 88. 84 70.32 -77.27 85.69 98. 47 762. 00
6 65 91.70 76.12 -60.02 70. 80 98.12 762. 00
7 66 88. 85 76.55 -129.31 58. 64 98. 56 717.00
8 78 91. 16 83. 04 -91.42 80. 11 98. 63 798. 50
x5 SRBRENESESTRHRE
Table 5 Comprehensive performance and ranking of each bioretention column
I e FE RS 43
g y R
BB 25 SS COD, TN NH,;-N TP JEURL A
1 0. 00 0. 00 0. 00 0.09 0.02 0.00 0.16 0.271 8
2 0.28 0.09 0.14 0.04 0.02 0.02 0.09 0.672 3
3 0.02 0.07 0.21 0.04 0.04 0.02 0. 00 0. 407 7
4 0.25 0.11 0.20 0.04 0.04 0.02 0. 04 0.712 2
5 0.31 0.09 0.18 0.03 0.03 0.02 0. 06 0.713 1
6 0.08 0.13 0.21 0.04 0.01 0.02 0. 06 0. 556 5
7 0.09 0.09 0.21 0. 00 0. 00 0.02 0.07 0.479 6
8 0.16 0.12 0.25 0.02 0.02 0.02 0.05 0. 639 4
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