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(a) Purpose of study or research hypothesis
The study aims to identify the possible injection point and time of a contaminant into a Water
Distribution Network (WDN) based on sensor data.

(b) Key issue(s) or problem(s) addressed
WDNs are not completely immune from contaminant intrusion. The contaminant existence can be
deliberately introduced or due to an accident. The presence of contaminants in WDN is a concerning
matter and, if not dealt swiftly, major health issues would arise. Sensors are used to detect the presence of
an abnormal substance and generate the time of detection. The point and time of contaminant entry to
WDN are important factors for mitigating potential catastrophic disaster. Knowing the source and time
allows for a quick inspection to investigate the cause of the contamination and proper action for
mitigation. Mechanical sensors would provide information for appropriate decision making.

(c) Methodology or approach used
The possible contaminant source location and time of injection are figured out using a particle
backtracking algorithm (PBA). The algorithm figures all the possible entry points. If the time of entry
doesn’t agree, the Travel Path Balancing (TPB) method is applied to calculate the possible time and
location of entry. The TPB method considers the travel time to possible entry nodes and tries to balance
the inaccurate report time until a similar entry time at a node is achieved.

(d) Results or conclusions derived from the project
The method is applied to a benchmark network with several scenarios. The scenarios included a different
combination of report accuracy and time. Location and time of entry generated by PBA may differ
depending on the report. TPB can swiftly calculate the possible time of entry for every node without
requirements of additional hydraulic simulation.

(e) Implications of the project relevant to congress themes
It is of utmost importance to prevent contamination in WDN for preserving human health. By applying
PBA and TPB, the possible point and time of entry can be figured out. This information is useful to
quickly address the cause of the problem and reduce the risk of disaster.
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