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Performance of Applying Scale Permeable Pavements for Control of Runoff

Pollution in an Area with High Groundwater Level

JIN Jian-rong', LI Tian'", SHI Zhen-bao
(1. State Key Laboratory of Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China; 2. Shanghai Water
Resources Planning and Design Research Institute, Shanghai 200232, China)

Abstract: The purpose of this article was to study the effect of permeable pavements on runoff pollution control and its possible
influence on groundwater quality in the area with high groundwater level. Three experimental permeable parking lots and one
impermeable parking lot were built in urban Shanghai in order to monitor their quality of influent and effluent water under actual
precipitation conditions, in order to investigate the performance of pollutant control effects and to evaluate the possibility of the pollution
of groundwater. The results showed that all the three facilities could effectively remove TP, TSS, COD, Cr, Mn, Cu, Zn, Pb and
O&G, but imposed poor removal efficiency on TN. Obvious release of NO; -N occurred in all three pavements. The permeable
interlocking concrete pavement using cement stabilized crushed stones as base course and the one using crushed stones as base course
had a better removal efficiency on NH, -N than the previous concrete one. The quality of effluent water from different permeable
pavements had no significant difference except NH,” -N. The in-situ groundwater quality was generally worse than background values of
groundwater in Shanghai. Effluent water quality of three permeable pavements was generally worse than that of the in-situ groundwater,
and a number of indicators belonged to or were close to groundwater class V standard. In the area with high groundwater level, there
was risk of groundwater pollution caused by permeable pavements without liners.

Key words : permeable pavement; infiltrate quality; groundwater level; groundwater pollution; development of sponge city
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Table 1 Structure of facilities for the experiment
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Table 2  Characteristics of monitored rainfall events

FHIE(E FHE PME BRKRME RME
[ FR £/ mm 28.5 22.7 63.9 8.5
R T st/ h 14.3 12.5 31.0 1.0
S A TR 54 BE/mm + b 7! 4.45 2.0 25.1 0.6
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Fig. 2 Concentrations of TSS and COD in influent and effluent of each facility
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Fig. 3 Concentrations of main heavy metals and O&G in influent and effluent of each facility
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Table 3 Concentrations of pollutants from three facilities and groundwater

EgE| i 1 i 11 i 1 Mg K HFAKVE
0C/mg-L~! 4.82(2.38 ~8.38) 5.47(2.8 ~8.74) 4.90(2.1~9.45) 5.02(4.75~5.39) >10
pH 11.15(10.97 ~11.35) 9.43(8.86 ~10.24) 8.91(8.21~9.35) 7.34(7.28 ~7.46) <5.5,>9
Cond. /pS-cm ™! 541(412 ~645) 261(170 ~320) 299(226 ~338) 748 (722 ~763) /
TN/mg-1.~! 1.99(0.81 ~5.57) 1.9(0.32 ~4.46) 2.03(0.63 ~5.26) 0.86(0.69 ~1.02) /
NH, -N/mg-L~! 0.63(0.07 ~1.80) 0.19(0.05~0.75) 0.22(0.06 ~0.87) 0.55(0.16 ~0.90) >0.5
TP/mg-1.7! 0.06(0.02 ~0.14) 0.07(0.03 ~0.24) 0.13(0.05 ~0.23) 0.12(0.08 ~0.16) /
NO; -N/mg-L~! 1.40(0.57 ~2.61) 1.6(0.59 ~2.78) 1.68(0.48 ~3.42) 0.30(0.26 ~0.33) >30
COD/mg-L.~! 15.6(10.2 ~26.3) 15.6(4.0~22.1) 13.2(4.0.2~29.0) 23.2(18.0~29.0) /
TSS/mg-1.7! 38(24 ~52) 42 (12 ~67) 43 (13 ~70) 35 (29 ~40) /
Cr/pg-1.7! 87 (68 ~127) 119(73 ~167) 91 (67 ~152) — >100
Pb/pg-L~! 76 (41 ~128) 80(29 ~166) 82 (22 ~179) — >100
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