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ABSTRACT: Environmental engineers
have long been concerned with the fate
of organic contaminants in aquatic
systems, including both natural systems
such as lakes and engineered systems
such as drinking water treatment
plants. Existing fate prediction models
tend to fail for so-called ‘emerging’
contaminants
(recently
quantified,
unregulated
contaminants
with
suspected toxic activity) because these
contaminants
undergo
more
complicated
processes
in
the
environment. We have been exploring
how advances in molecular level
characterization
tools
from
the
pharmaceutical
and
biochemical
sciences may offer new opportunities
to
understand
the
underlying
mechanisms of contaminant fate
processes for contaminants with
complex chemical structures.
This
presentation will focus on: (i) our
applications
of
computational
chemistry tools to obtain insights into
the role of electron distributions in
positively-charged organic contaminant
binding to clays and organic matter in
environmental systems, and (ii) our
recent use of high-resolution mass
spectrometry to probe alterations of
complex organic matter following

drinking water treatment processes.
Insights gained from these approaches
can lead to refinements of contaminant
fate models and ultimately, better
management of aquatic systems.
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