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Modeling in Crisis: Overcoming the Water Sector's Data Struggles to Realize the Potential of 
Hydraulic Models
Helena Tiedmann

M.S Energy & Earth Resources, University of Texas Austin
Abstract
Hydraulic models can provide efficient and cost-effective ways for water utilities to evaluate changes in operating 
conditions (e.g., population dynamics, disasters), thereby increasing system resiliency during crises. Unfortunately, 
model development remains out of reach for many utilities due to high software costs, data needs, or personnel 
requirements. At the COVID-19 pandemic onset, we began developing a hydraulic model of the water distribution 
system serving The University of Texas at Austin campus to understand how spatiotemporal changes in water 
demands impacted system performance. We found that the completed model can offer useful insight into the 
impacts of demand changes. However, certain data collection and processing challenges encountered (e.g., siloed 
collection efforts, lack of standardization, lengthy processing) reflect broader barriers to model development and use. 
As a result, recommendations are made to address data-related challenges and support utilities in incorporating 
hydraulic modeling into emergency planning. 

Background
Helena Tiedmann is a Ph.D. student, advised by Dr. Lina Sela, in the Department of Civil, Architectural, and 
Environmental Engineering specializing in Sustainable Systems Engineering. She holds a Master of Science in 
Energy and Earth Resources from The University of Texas at Austin and Bachelor of Science in Environmental 
Geology and Political Science from Beloit College in Wisconsin. She is passionate about understanding human-
infrastructure interactions in the face of extreme events, changing climate, and shifting populations. Helena’s 
current projects involve using hydraulic models to understand the impacts of COVID-19 social distancing 
policies on urban water infrastructure systems and investigating water infrastructure recovery from extreme 
events such as the 2021 Texas winter storm.

The Unique Resistance of Legionella pneumophila and Need for Alternative Disinfection
Craig Ayres

M.S Environmental Engineering, University of Texas at Austin
Abstract
When contaminated aerosols are inhaled, the opportunistic human pathogen Legionella pneumophila 
(Lp) can cause a severe and deadly form of pneumonia, called Legionnaire’s disease. Within the water 
sector, this public health risk is exacerbated by the proliferation of Lp within free-living amoebae in 
premise plumbing. These protozoan hosts provide substantial resistance to residual disinfection and 
serve as a vector for Lp of enhanced virulence. Traditional disinfection technologies fail to effectively 
mitigate this issue, thereby requiring the development of a point-of-use technology with high 
inactivation effectiveness. We demonstrate a synergistic effect between microwave (MW) radiation 
and silver for enhanced inactivation of Lp as compared to that from individual treatment with MW 
radiation or silver.  Furthermore, mechanistic insights into the synergistic mechanism are explored 
and also applied to several Lp strains and growth conditions representing various levels of infectivity.

Background
Craig Ayres is a Ph.D. candidate in the Cockrell School of Engineering, co-advised by Dr. Navid Saleh 
and Dr. Mary Jo Kirisits. He received a bachelor’s degree in Environmental Engineering from The Ohio 
State University in 2013 and a master’s degree in Environmental Engineering from UT-Austin in 2018. 
His research primarily focuses on waterborne pathogens and innovative treatment solutions 
incorporating nanomaterials and socially-embedded technologies.
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