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Dr. Rifai is an Environmental Engineer conducting research on fate and transport of pollutants in the 
environment. She is interested in understanding environmental systems and how they can be altered, 
managed or remediated to enhance their resiliency and sustainability. Her research on the health of bays 
and estuaries has focused on pathogenic pollutants and bioaccumulative chemicals including polychlori-
nated dibenzo-p-dioxins, polychlorinated dibenzofurans and polychlorinated biphenyls. Recently, Dr. 
Rifai’s research aims to understand community risks associated with chemical and biological pollutants 
emanating from environmental and industrial infrastructure in the wake of natural disasters. She has 
published extensively on compound �ooding and cascading consequences of extreme events including 
impacts from COVID-19 on public health, especially disadvantaged communities.
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CHEMICAL AND BIOLOGICAL POLLUTION AND SEDIMENT TRANSPORT AND DEPOSITION AFTER 
EXTREME EVENTS EMANATING FROM ENVIRONMENTAL AND INDUSTRIAL INFRASTRUCTURE

Dr. Rifai’s group couples hydrodynamic models with environmental fate and transport models and 
infrastructure failure probability estimates to project the impact of extreme events on the health of 
communities due to spills and leaks from industrial facilities, wastewater treatment plants, hazardous 
waste sites and other sources of pollution in urban and coastal environments. Chemical and petrochemi-
cal storage tanks, for example, can capsize or be uplifted and transported along �owing �oodwaters. 
Upon encountering an obstruction, these tanks can rupture and release their contents into �ooded areas 
a�ecting air, soil, and water quality and nearby populations and their homes. When �oodwaters recede, 
pollutants are transporated into waterways where they cause further damage to the natural environment. 
Developing an in-depth understanding of vulnerabilities in built and natural environments is studied in 
the Rifai group and translated into actional adaptive strategies to achieve resilience and sustainability.
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Modeled probabilities of failure of  storage tanks in 
the Houston Ship Channel during Hurricane Ike 
(top) and Harvey

Vulnerability to COVID-19 in Harris County based 
on age was correlated to environmental exposure


