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Abstract \ |

Indoor premise plumbing (PP) is the last part of the water distribution system that influences the water quality before the treated
drinking water reaches customers at their taps. The PP pipelines have smaller diameters than those in other parts of the distribution
systems, resulting in significantly higher loss of residual disinfectant and higher biomass growth. Depending on building design and
customers’ usage, water in PP could stay unused for days, leading to quality deterioration through the reactions between disinfectants
with the biofilms and the pipe materials. Diminishing concentrations of disinfectants throughout the distribution system and especially
in PP eliminate the safeguard against pathogen exposure for customers at their taps. To overcome the challenge of maintaining water
quality at the taps for end-users, we conducted a systematic study to answer the following questions: 1) how does drinking water
chemical composition, including residual disinfectants and anti-scalant and anti-corrosion agents, influence the structure and
mechanical properties of biofilm grown in PP, 2) under what conditions will biofilm slough and pathogens be released, 3) what
controls the formation of disinfection byproducts by the reaction between the residual disinfectant and the biofilms, 4) what controls
the disruption of biofilm by a novel technology of three-dimensional printed microplasma jet array. We developed novel tools of
imaging and image processing to characterize the physical and mechanical properties of complex drinking water biofilms in their
native environments and links these properties to the influence of biofilms on water quality.
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National Science Foundation, the Environmental Protection Agency, and the US Department of Agriculture. She is currently leading
three interdisciplinary projects on human health impacts of on-farm reuse of wastewater in small rural communities and urban
hydroponic farming in the US and in Israel. Dr. Nguyen is the recipient of the 2006 AEESP/CH2M Hill Outstanding Dissertation
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of Engineering Dean’s Award for Research Excellence. She was also awarded with a Fulbright Fellowship to Israel and a Visiting
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Environmental Science & Technology.
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