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Volatile organic compounds (VOCs) are emitted from 
a wide range of activities in urban areas, from car 
engines and asphalt to perfumes and solvents. VOCs 
are precursors to ground-level ozone and smog, and 
many VOCs are toxic to human health in sufficient 
concentrations in the air. It is difficult to fully quantify 
the source and concentrations of VOC in cities due to 
a lack of VOC measurements, but mobile 
measurements have promise in detecting rich 
chemical plumes and point sources. In this work, we 
drove our mass spectrometer around many land uses 
and building types in Austin and found significant 
plumes and chemical sources that help us understand 
the formation of ground-level ozone.  
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Drinking water opportunistic pathogens are a growing public health concern. 
Opportunistic pathogens are difficult to control, as they can persist and proliferate 
in drinking water distribution and building plumbing systems despite a 
disinfectant residual. My PhD research sought to quantify opportunistic pathogens 
in full-scale systems and identify factors that contribute to increased 
concentrations. I conducted a source-to-tap, year-long study investigating 
nontuberculous mycobacteria (NTM) in a full-scale system, utilizing both culture-
dependent and -independent methods. As the COVID-19 pandemic occurred during 
the study, the impact of reduced water usage on building water quality was also 
investigated. The highest concentrations of NTM were found in first draw samples 
from a building with low water use due to the pandemic. Mycobacterium avium, 
which is the NTM species most associated with human disease, was found in 
distribution system samples with higher estimated water ages, suggesting that 
higher water age could be associated with increased occurrence of clinically 
relevant NTM species. My current work builds on this research to understand how 
interactions between opportunistic pathogens with free-living amoebae contribute 
to pathogen persistence in drinking water systems. 

 

 


