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Urban Non-point Source Pollution Control by Runoff Retention and Filtration

Pilot System
BAI Yao', ZUO Jian-e', GAN Li-li', LOW Thong Soon', MIAO Heng-feng’, RUAN Wen-quan®, HUANG Xia'

(1. State Key Joint Laboratory of Environment Simulation and Pollution Control, Department of Environmental Science and
Engineering, Tsinghua University, Beijing 100084, China; 2. School of Environmental and Civil Engineering, Jiangnan University,
Wuxi 214122, China)

Abstract: A runoff retention and filtration pilot system was designed and the long-term purification effect of the runoff was monitored.
Runoff pollution characters in 2 typical events and treatment effect of the pilot system were analyzed. The results showed that the runoff
was severely polluted. Event mean concentrations ( EMCs) of SS, COD, TN and TP in the runoff were 361, 135, 7.88 and 0. 62
mg/L respectively. The runoff formed by long rain presented an obvious first flush effect. The first 25% flow contributed more than
50% of the total pollutants loading of SS, TP, DTP and PO}~ . The pilot system could reduce 100% of the non-point source pollution
if the volume of the runoff was less than the retention tank. Otherwise the overflow will be purification by the filtration pilot system and
the removal rates of SS, COD, TN, TP, DTP and PO?C reached 97.4% , 61.8% , 22.6% , 85.1% , 72.1% , and 85.2%
respectively. The system was stable and the removal rate of SS, COD, TN, and TP were 98. 6% , 65.4% , 55. 1% and 92.6% . The
whole system could effectively remove the non-point source pollution caused by runoff.
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Fig. 1  Schematic diagram of the runoff retention

and filtration pilot system
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Table 1 Water quality and pollutants concentration removal rate of different steps under the simulated short rain

i H Ss CoD TN TP DTP PO}~
%3 EMC W) A% it 7K Bt /mg - L™ 488 91 2.63 0.38 0.01 (0.004)
B UE it Bk K K i /mg- L ™! 0 0 0. 00 0. 00 0. 00 0. 00
B IE M K K T /mg - L 0 0 0. 00 0. 00 0. 00 0. 00
AR 22 B R/ % 100 100 100 100 100 100
BRI LR/ % 0 0 0 0 0 0
RERLRE/ D 100 100 100 100 100 100

M3 1 W] g, BB AR % B N I N, K B
RS AR YR 5 A M IHB™ L, A2 3 rh TN TP iR 3
L BT R K V ROKARHE (TN <2.0 mg/L, TP
<0.4 mg/L) , LI SS KL H 2= LB V5 KL G
FEIRC = G bR fE (SS <200 mg/L) , 423k 1l A 3% 5 7K
IR TR AP I A R A B T AE — 2 T A R R

(1375 G W2 J2 A o A2 o W b 495 417, AR /D B R 1Y)
IKEBUN R R R E RS 7K 2
P, AT T J s G B8 ™ B KA 3

g5 5k 6 i B A e S B TS IR T TS R
7R B 2 BR K G T e T TS B RCR
TSRS TR 2 H.

2 B R D BB ST RGEIIE AT R

Table 2 Operation results of the system under the simulated short rain

it H Ss COoD TN TP DTP PO; -
HRY R g 1952 365 10. 53 1.53 0.02 0.02
£ B g 1952 365 10. 53 1.53 0.02 0.02
BUE R R/ g 0 0 0. 00 0. 00 0.00 0. 00
HEN K AR R /g 0 0 0. 00 0. 00 0. 00 0. 00
V5 G W) AL A/ mg e m T2 48 800 9121 263.31 38.19 0. 47 0.50
B M 22 B A A/ mg - m T 48 800 9121 263.31 38.19 0.47 0.50
5 B 25 B 41 A/ mg - m 72 0 0 0. 00 0. 00 0.00 0.00
HE K A A7 fi /mg e m 2 0 0 0. 00 0. 00 0. 00 0. 00
BTG e 2R % 100 100 100 100 100 100

BRI Y E R % 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
RGTT Y LR % 100 100 100 100 100 100
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Fig.2 Variation of rainfall and runoff quantity with time
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Table 4  Operation results of the system under the actual uneven rainfall

T H SsS CcoD TN TP DTP PO}~
SRR g 12 874 2236 64. 03 5.38 0.35 0.27
A LB/ g 10 875 1345 14.20 3.41 0.24 0.13
Bk LR/ g 1 666 37 0.28 1.17 0.01 0.10
HEA KRR 5/ g 333 854 49.55 0. 80 0.10 0.04
V5 e P A AN/ mg e m T 25 544 4437 127. 04 10. 68 0. 69 0.53
B it 25 4 £ A /mg e m 2 21578 2670 28.18 6.76 0.47 0.26
B IE I 2 4 £ A4 /mgem 2 3305 73 0.55 2.32 0.02 0.19
He A K AK 5 ff /mg - m 72 661 1694 98. 32 1.59 0.19 0.08
A £/ % 84.5 60. 2 22.2 63.3 68.5 48.7

B £/ % 12.9 1.7 0.4 21.8 3.6 36.6

R MERE/ % 97.4 61.8 22.6 85.1 72.1 85.2
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Fig.5 Reduce effect of the pollution loading

under the actual uneven rainfall
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Table 5 Reduce effect of non-point source pollution

by the system during operation

T H SS CcoD TN TP
V5 e 0 ke 7021 2411 119 16
v ey £ A K/ g+ m 2 13930 4785 235 31

3 4iie

(1) Jo85 b X % T 42 900 75 Y B2 B ™ &, JF R I
H BT A0 AR U BN L R — R S B B T T R AR
AR I T AR IR T 25 % K B rh A A I SS.COD
TN NH, -N TP DTP PO}~ %5 y5 Y My £ 1o by 3 Ffo
(9 EE 48] 43 ) i 67.0% . 47.1%  38.1% . 40.3% .
65.5% . 75.0% #150. 1% .

(2) FEASE 0L 300 1T /D 5 B WA L N, BT A AR AR
M AKAR AR TS E R GBI, RENPTH T
LW IR BE L A R A7 A 1 2 R e 34 0 100% .

(3) e L b A3 5 BE WA 00 T, R G0 x 12t
SS.COD TN TP .DTP K PO;~ % y5 4 ik B 1) i %
B % 4y ) 96.7% . 51.7% . 2.1% . 81.2%
64. 7% 1 81.3% ,%F 35 He ) A7 Aaf 1) 25 B 2 23 ) Ay
97.4% . 61.8% . 22.6% . 85.1% . 72.1% %I
85.2% . b AR b LR IA 4.9 m® W)W FR I, 35
F:[% SS A1 DTP ;35 JE it 3L 4b B K & 15.89 m*, 12 #
Z% TP FI PO~ 5 38 A R 40 nl A7 350 25 B B W 4% 3L
0B A I B

(4) TR 4 A H s AT B0l v 159 1% & gox 12 R
Hi SS.COD TN A1 TP ¥ JE 1) °F ¥ 25 B % 42 5 b
98.6% . 65.4% . 55. 1% F1 92. 6% , Il 9k A 1fi 5 v5
ey kN IK AR ) SS . COD (TN Fl TP %575 4L ) i &
SR HT7 021, 2411, 119 H1 16 k.
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