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Despite a number of drinking water quality regulations in place for protecting 

public health, there are still many ways consumers may be at risk. With inequities of drinking 

water supply increasingly recognized, even among safer systems there still may be populations 

served who are at higher health risk due to compromised drinking water. One of the main threats 

to ensuring delivery of safe water to the consumer is the condition and operation of water supply 

infrastructure. Two common issues important to microbiological water quality include 

contaminants entering pipes and otherwise growth of harmful microbes in the pipes that push the 

health risk beyond minimum target levels. These issues may be influenced by increased levels of 

pathogens in source waters, decreased distribution system pressures, cracks or breaks in 

infrastructure, increased water age, diminished disinfectant residual levels, biofilms harboring 

pathogens in pipes and fixtures, as well as breakdowns in treatment processes. Thus, drinking 

water systems could benefit from improved water supply and quality monitoring. Our work 

combined distribution system modeling and water quality monitoring to understand how the 

distribution system impacts water quality in geographic areas of a city assumed to be of higher 

health risk. The work was conducted in Benton Harbor and Ann Arbor, Michigan, which allows 

us to explore our questions across lower income and higher income communities within a high-

income nation. Our study highlights similarities and differences in drinking water systems from 

source water to treatment processes, to infrastructure characteristics as well as the observed 

water quality monitored through field sampling and real-time field sensors. While our test cases 

demonstrate how improved decision making can be accomplished with monitoring in smaller 

systems, these techniques can be extended to larger utilities with aging infrastructure problems. 

Furthermore, with the public’s increasing distrust in distributed water providers due to events 

like the Flint Water Crisis, this work is a critical step toward establishing more effective 

collaborations and trusting relationships between the public, water utilities, and researchers.


