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Study on layout and sampling strategy of emergency monitoring points for chemical waste liquid leakage

Dongdong Wu
Shenzhen Weibiao Inspection and Testing Technology Co., Ltd.

[Abstract] Environmental emergencies involve rapid pollutant dispersion, complex chemical composition, and
high uncertainty in on—site conditions, making traditional "multi—point deployment" approaches inadequate for
rapid initial response. Using a simulated 2024 organic wastewater leakage incident at a chemical park as a case
study, this paper focuses on optimizing the deployment and sampling strategies for a single critical monitoring
point during sudden water pollution events. Through pollution diffusion modeling, site selection theory,
sampling plan design, and interference control measures, we evaluated the practical performance of this
monitoring point in pollution identification and response efficiency. Results demonstrate that scientifically
designed monitoring points considering pollution pathways, hydrological conditions, and downstream sensitive
areas enable timely capture of pollution fronts. Appropriate sampling frequency and preservation techniques
significantly enhance data accuracy. The proposed "monitoring—point—sampling—interference—control"
emergency monitoring framework provides valuable insights for similar water pollution incidents, offering
theoretical support and methodological references for improving rapid response and monitoring effectiveness in
environmental emergencies.
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