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Study on Overflow Frequency Control Rate of Overflow Pollution Control

Standard in Urban Combined Sewer System
DAI Li-feng, DU Sui, LIN Xue-jun, HONG Yue-ju
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Abstract; Under the premise that the sewage in the urban combined sewer system in dry weather
is completely collected, the key to control the overflow pollution is to determine appropriate frequency of
rainfall without overflow. For this purpose, Wuhan Planning & Design Institute listed the “Study on the
Control Standards for Sewage Overflow Pollution in Urban Combined Sewer System Area” into the
independent research project of the institute in 2018. Based on the analysis of Wuhan rainfall data, the
relationship between daily rainfall, hourly rainfall intensity and the annual overflow frequency of the
combined sewer system was obtained. Then, the concept of rainfall overflow frequency control rate was
proposed. The quantitative relationship between the rainfall overflow frequency control rate and the hourly
rainfall intensity was established as well. Based on the characteristics of local rainfall in Wuhan, a three-
hour short-duration hyetograph corresponding to different rainfall overflow frequency control rates was put
forward. By the calculation of the mathematical model of the drainage network with the rain-type data,
the quantitative relationship between the different overflow control rates and the overflow pollutant
reduction rates could be achieved.
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Fig. 1 Relationship between rainfall and overflow frequency
in Wuhan
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Tab.1 Statistic result of rainy days under different rainfall

intensity in Wuhan from 2013 to 2017

ANIFREFRSREE | ARIPETN | AR RN | BTRIIK
R/(mm-h™") | RE/d | REHILH] % | FHIZR %
0<R<1 55 42.70 42.70
I<R<2 18.6 14. 44 57.14
2<R<3 13.4 10.40 67.54
3<R<4 8.6 6.68 74.22
4<R<S5 5.8 4.50 78.72
5<R<6 3.8 2.95 81.67
6<R<7 4.2 3.26 84.93
7<R<8 2.4 1.86 86.79
8<R<9 1.4 1.09 87.88
9<R<10 2.8 2.17 90. 05
10<R <15 4.6 3.57 93.62
I15<R <20 4.2 3.26 96. 88
20<R <25 1 0.78 97. 66
25<R <30 1 0.78 98.44
R=30 2 1.55 =99.99
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Tab.2 Relationship between the control rate of rainfall overflow frequency and rainfall

W& T 325 V7 S U 42 2R/ % 99 95 90 85 80 75 70 65 60
R/ (mm - h™") 38.0 16.2 10.0 7.0 5.5 4.2 3.2 2.6 2.2
H R/ (mm - d ") 91.7 46.4 29.3 20.9 16 12.5 9.7 7.5 6
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Fig.2  Hyetograph under different rainfall overflow frequency

control rate
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Fig.3 Pipeline network of 0.91 km® theoretical simulation area
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Fig.4 Pipeline network of Xunsihe combined system
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Tab.3  Dry weather flow
bR [Ty 2% NE=V s NGy SV
km’ DN (10*m® - d™")
b AKX 6.60 21.17 7.4
MCED A FX 9.50 35.04 12.3
RIS AAY 1 0.55 2.01 0.7
FEHLE 2 0.91 3.32 1.2
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Tab.4 Relationship between overflow frequency control rates and overflow pollutant reduction rates
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