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Research on pollution control of combined sewer overflow in Beijing Municipal Administrative
Center section of North Canal based on the ability to decontamination of the river

YU Lei', HUANG Ruijing' >, LI Rong'”, ZHOU Xing' , ZHANG Shuhan', DI Suchuang'
(1. Beijing Water Science and Technology Institute, Beijing 100048, China;
2. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract: Aiming at the serious problem of confluence overflow pollution in Beijing sub-center section of the North Canal, this paper
calculated the river pollution carrying capacity of the overflow event by means of monitoring and simulation and selected the non-
deterioration of the water quality of the receiving water body in the outlet cross section as the management goal. The frequency of
exceeding standard was taken as the CSO control index and the results were compared with those taking the overflow frequency as the
CSO control index. The results show that the average annual overflow frequency of each outlet from 2013 to 2017 is 7 to 9, and the
average overflow volume is 0. 1427 million m’. There were 19 rains, of which 10 overflowed in 2017. All overflow events exceeded the
receiving capacity of the river water body. Taking the overflow frequency and exceeding standard frequency as CSO control indexes, the
input-output ratio was the best when the valued of frequency was set as 3 times. The corresponding regulation and storage volumes were
18116 m® and 13899 m” respectively, the control rate of annual overflow volume can reach 52% and 44% , and the load control rate of
overflow pollution can reach 59% and 51% . Using the exceeding standard frequency as the control index can make full use of the water
environment capacity, reduce the scale of CSO treatment project, and enrich the engineering measures.

Key words: combined sewer overflow; ability to decontamination; exceeding standard frequency; overflow frequency; SWMM ; Beijing
Municipal Administrative Center
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Fig.2 Model calibration and verification results
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Table 2 Parameter values of model
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Table 3 Summary of overflow at each outlet
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BRI Bkdtmm

HEM 1 HEM 2 HEO 3 HEM 4
2013 574 31 19 37931 8 6 9 9
2014 643 30 21 152759 7 7 8 7
2015 650 27 24 88950 7 6 6 6
2016 842 30 28 226673 11 10 11 11
2017 706 19 37 207415 8 8 8 10
A 683 27 25 142746 8.2 7.4 8.4 8.6
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Table 4 Statistics of overflow volume and ability to decontamination of the river

F5 H [ 7K B/mm Wii/m® WG RNA kg AW Y5 hE S/ ke AR L kg
1 2017-05-22 17.9 1890 416 2.0 200 216
2 2017-06-23 53.0 60686 6041 17.0 1874 4167
3 2017-07-06 25.2 11765 2078 6.0 533 1545
4 2017-07-21 8.2 7726 1210 4.0 368 842
5 2017-08-02 19.4 47237 5016 5.0 453 4563
6 2017-08-08 35.5 11918 1541 3.0 274 1267
7 2017-08-11 17.7 45028 4207 5.2 466 3741
8 2017-08-16 3.7 1096 291 2.0 245 46
9 2017-08-23 21.2 1966 433 1.0 110 323
10 2017-10-09 69.8 18116 3016 6.3 702 2314

e 27.2 20743 2425 5.2 520 1905
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Table 5 Statistics of regulation and storage volume, and effect for different control index

AR o B A LU RSO A
B
WEAB Y WRRERRE % WO o B BRI % TR R %
0 60686 100 100 42974 88 90
1 47237 94 94 41856 87 89
2 45028 91 93 40042 84 86
3 18116 52 59 13899 44 51
4 11918 41 48 93801 34 41
5 11765 40 47 8748 31 38
6 7726 28 34 5376 21 25
7 1966 9 12 1466 7 9
8 1890 9 12 980 5 7
9 1096 5 7 174 1 1
10" 0 0 0 0 0 0

VE K 10 UCFR AR HAEfT 2 85 7, 46 FF SR

g5 b 5L TR R R AR A L, OBARITR VR I il b , %5 18 T A aE T, &
FUBAT T RAALG, RAATC 0 A 188 i 2 42 b v P B2 s RT3 o R4, ¥ SR U — bk S 45 il 48 4 , 3 H BB 2
3o A R R S ] B b 5 IR AR AR AR —FloK s 8 A5 , 2 — oK BT dil e b, B T 38
TR B Bt S H AR 2 A6, 38 AT LA 3o 1 K T bR A BRI it ( WBE TR A B A DU i A, @R AR A R
N T30 bt A A SIS A 3500 35 T T K S5 A A S A A 0 ) B R A TS e gy, AT SR ) H
B 227 TR AR R AT AR SR 8 b B T HE A A PR, T ) T TR R it A e

PUEBARAIIR 3 Yk R il B s SR & IS | 75 Z0R R & B e B A HE O b 3 BN S o0 E J
WU, DL A5 HE 1 368 U e E B TR A P R TR R R B R R, A R O A R R HE T 2 R L i
(49.3% ) , HEHFRE L FITE S 8 929 m? , HEL 1.3 4 PHE AL 0 5 911 m® 402 m® F12 873 m®,
4 AHEE B TR B A 22 TR D R AR O ) A B I TT DA e 5 TR U] R HE T 3 A o A A i 3
A HE T, TR A R R R B, BRI MBI YR AR AR SO A B HE O 4, BT
TRMNEERNEK 6,
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Table 6 Proportion of overflow flow of each outlet and volume of regulation and storage

frE R/ m? i U1t A2 o IR U 1 LA % NS 3 D DU 8 2 ) 80 IR/ m® Gi 25 5 10 1R S AR/ m?
He 1 67686 32.6 5911 5911
Hem 2 102240 49.3 8929 8929
Ho3 4604 2.2 402 0
Hem 4 32897 15.9 2873 3275
3 & it

a. JCIEAE U OO ATSE X BE COD AR ik B2 P-4 27. 82 mg/LL, ik B i R K K 5 IV 26 b5
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HE TR TC RO I S G bR 6 H R 9 H 34 B i v B R T 30 mg/L, 2013—2017 4FFH4E 7K 27 3, 4E
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YR L5 Y 0 AT BB 1 T T A5 BE T, B K bR i 4 563 kg, RIS 0 B R4S U 60T A1, Yk TR P L 2 S i
R B (A R 2R

c. IWELAT=H F o, CSO & HIMIE 7y 3 Fe k. A= HIARHE T, LAY T4 U R R AR A1 U A Ry 2 1l 48
B, s R & 28R 510 18 116 m? 1 13899 m* , A T A4S R 1l 5243 311K 52% 1 449% |, Y6t Ui 175 Y% 571 faf 45 1]
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P AR Wd AT N AN AT 3 Uk, B BRI U R AR 2 YK

c. SEHLOIA PSR B A B HE T A HE DR B R 22 AR e Kl 8929 m, /Nl 402, TR
/NG HE T 3 F0 9 5 IR A3 i 2 Al 11 Ll /9 5 A it | AR I s AT e b AR
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