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Abstract: Based on an integrated plant—network front-end perception and monitoring system, this
study conducted continuous water quantity monitoring at key nodes of the sewage system, including
collection, transfer, and treatment facilities, during rainfall events. Through quantitative analysis of the
monitoring data, the volume of rainfall-derived infiltration and inflow into the sewage system within the
study area was assessed. In combination with field investigations of interception facilities, pipeline
defects, and illicit connections between rainwater and sewage systems within the area, corresponding
control measures were proposed. The results indicated that the direct cause of sewage system overflow was
the ingress of rainwater into the sewage network. Accordingly, countermeasures such as the retrofitting of
municipal interception manholes, specialized operation and maintenance of internal drainage facilities in
residential areas, and rehabilitation of pipeline defects and damages were recommended to reduce the
hydraulic shock load on the sewage system during rainfall, thereby mitigating wet-weather overflow

pollution and safeguarding surface water quality.
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Fig.1 Location of reclaimed water plant and topological

relationship of main sewage trunk lines
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Tab.1 Monitoring points information for each sewage trunk line
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Tab.2 Variation of sewage volume in service area of reclaimed water plant J under different rainfall conditions
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mm (mm/h) h #/10°m® | #/10° m’ | &/10° m’ n, /%
2023-07-21 /NF 6.8 1.58 43 1 28.62 27.53 1.1 0.04 3.9
2023-07-26 JINFR 7.3 2.92 25 1 24.20 22.70 1.5 0.07 6.2
2023-08-16 Y 10.3 7.92 1.3 1 27.92 23.58 43 0.18 15.5
2023-08-12 R 10.7 1.32 8.1 1 28.00 21.10 6.6 0.31 23.6
2023-08-20 K 41.5 2.24 18.5 2 66.89 52.64 14.3 0.27 21.3
2023-07-22 e ) 59.7 5.85 10.2 3 36.05 21.05 15.0 0.71 41.6
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Fig.2 Distribution of rainwater inflow in service area of

reclaimed water plant J
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Fig.3 Daily average flow variation curve of each

monitoring point
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Fig.4 Schematic diagram of drainage connection between

typical plot and municipal facilities
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