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Abstract: Based on the urban storm water management model (SWMM), this study constructed a

numerical model of combined sewer overflow (CSO) pollution controlled by multiple valves, taking a
typical combined sewer area in Weinan City as a case study. By simulating the drainage and pollutant
discharge processes in the study area under different design rainfall return periods, the key nodes of the
pipe network at the junctions of the CSO storage tank and overflow discharge outlet before separation were
analyzed, and the overflow pollution patterns of the combined sewer system under optimal control were

examined. Optimization strategies for the CSO storage tank based on water quality indicators were
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proposed. The results showed that under different rainfall intensities, the regulation threshold for the total

suspended solids (TSS) concentration in domestic sewage, with the goal of minimizing pollution load

overflow, was 8 mg/L.. That was, the CSO storage tank was activated to collect combined sewage when the

TSS concentration exceeds this value. Under conditions of 1-, 5-, 20-, 50-, and 100-year return period

rainfall, the baseline TSS overflow loads of domestic sewage were 0 t, 0.58 t, 0.88 t, 1.01 t and 1.05 t,

respectively, while those after optimal control were reduced to 0 t, 0.47 t, 0.70 t, 0.82 t, and 0.87 t.

Notably, the TSS overflow load reduction rate reached 20.5% under the 20-year return period rainfall

condition. The control method proposed in this study can significantly reduce CSO pollution loads while

maintaining the designed volume of the CSO storage tank, thereby effectively mitigating the pollution risk

to receiving water bodies.
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Fig.1 Design rainfall pattern
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Fig.3 Variation process of flow rate and concentration at each pipe section under current condition
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Fig.6 Variation process of flow rate and concentration at each pipe section after optimization
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