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Abstract Infiltration of extraneous water has become a severe challenge for urban drainage systems, significantly impacting their
operational efficiency, leading to lower influent concentrations at wastewater treatment plants ( WWTPs) and higher water levels in
pipelines, which contradicts the national promotion of low-carbon society construction. As the primary wastewater treatment facility in
District G, GM wastewater treatment plant is located upstream of the MZH River. Within its service area, wastewater is primarily
discharged by gravity, with deeper buried pipelines in the middle and lower reaches. Additionally, the area is surrounded by mountains
on three sides and features a well-developed water system and a higher groundwater table and thus more evident infiltration issues.
[ Objective | In recent years, District G has been dedicated to the separation of extraneous water. [ Methods | To provide effective
technical support, this study focuses on the HX main pipeline, employing two method ological approaches: " model simulation + data
analysis. Utilizing the water balance method and model verification, it quantitatively evaluates the amount of extraneous water infiltrating
the main pipeline. Combining historical inspection data, monitoring records, and field surveys, the study further pinpoints the scope of

infiltration and identifies the segments affected by extraneous water. [ Results | The result indicated that within the service area of the
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HX main pipeline, the upstream region primarily faces issued of uncollected sewage, with approximately 7 000 m® of wastewater directly
entering the interception culvert ; whereas the downstream region mainly suffered from extraneous water intrusion, with roughly 3 000 m® of
extraneous water entering the HX main pipeline. The study also identifies insufficient conveyance capacity in localized sections of the
pipeline network. [ Conclusion] Facing a situation where flow meters are lacking but level gauges are abundant, this paper summarizes
a set of sustainable and scalable method for effectively quantifying exiraneous water infiltration. This provides valuable references for the

optimization and upgrading of urban drainage systems, holding significant practical implications and long-term value for promoting rational

utilization of water resources, reducing environmental pollution, and advancing the construction of a low-carbon society.

Keywords external water intrusion hydraulic model real-time monitoring water balance model calibration
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Fig. 5 Results of Water Balance Calculation for HX Road
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