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ABSTRACT
Drinking water treatment processes,
including disinfection technologies,
are able to meet water quality regulations for producing water in the
USA. However, maintaining water
quality stability during distribution
through millions of miles of pipeline
infrastructure still remains challenging. Deterioration of distribution system (DS) components, including
mains and service lines owned by
water utilities as well as privatelyowned premise plumbing (PP), is
unavoidable. To overcome the challenge of maintaining water quality at
the tap for end-users, we conducted
a systematic study to answer the
following questions: 1) how does
DW chemical composition, including
residual disinfectants and antiscalant and anti-corrosion agents,
influence the structure and mechani-

cal properties of biofilm grown in
PP, and 2) under what conditions
will biofilm slough and pathogens be
released? For the first time, we
used magnetomotive optical coherence elastography and nanoindentation mode of atomic force
microscopy to reveal that the biofilms developed from the groundwater with high hardness (drinking
water source in central Illinois) were
stiffer compared to biofilms developed either from the softened
groundwater or the water containing
a scale inhibitor. The high stiffness
of biofilms developed from high
hardness water was attributed to the
high content of calcium carbonate.
In addition to hardness in the water
source, long term exposure to residual disinfectant also led to a stiffer
biofilm. The risk of infection by
Legionella pneumophila was simu-

lated using a Monte Carlo model and
experimental data of L. pneumophia
released from biofilm with or without
exposure to residual disinfectant. The
study findings suggested that when L.
pneumophila was associated with
biofilm, it is essential to maintain residual chlorine-based disinfectant
until taps in premise plumbing and
shower time had the least impact on
risk of infection by L. pneumophila
released from the biofilms previously
exposed to either free chlorine or
monochloramine.
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related to human health impact of water
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Agriculture. She is currently leading
three interdisciplinary projects on human health impacts of on-farm reuse of
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and urban hydroponic farming in the US
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