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Coupled hydraulic and chemical models can help support water utilities to 
understand the water quality conditions throughout the water distribution 
system (WDN). Due to uncertainties of model input parameters, the modeled 
outputs are also uncertain, complicating model-based operational decisions. 
In this work, EPANET Multi-Species Extension (MSX) was utilized to 
simulate monochloramine decay in WDNs to identify influential parameters, 
quantify parameter uncertainty, and model prediction. First, the Method of 
Morris sensitivity analysis was applied to determine the degree to which 
different model parameters contribute to uncertainty in predicted 
monochloramine levels. Next, Monte Carlo Simulations were conducted to 
propagate uncertainty in modeled monochloramine concentrations. Finally, 
the variation in monochloramine levels within a WDN was quantified and 
optimal sampling locations were proposed. This study demonstrates the 
degree to which input parameters affect modeled concentrations of 
chemical constituents and informs how sampling protocols could be 
updated to account variations in chloramine residual levels.   
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Data Fusion of Mobile and Environmental Monitoring Devices to  
Understand the Effects of the Indoor Environment on Sleep Quality. 
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Owing to advances in sensing technology, many companies have 
been able to develop affordable devices capable of measuring a 
large variety of indoor air pollutants. While these sensors lack the 
accuracy of their research-grade counterparts, many research 
questions can be answered by considering trends and large 
differences in pollutant concentrations only – two mechanisms 
that consumer-grade sensors can reliably identify. One such 
question is how indoor air quality (IAQ) affects human sleep. In 
this study, we consider 6 IAQ parameters and their effect on 8 
measures of sleep quality from data collected across 21 
participants over a period of 2.5 months. Results indicate a decline 
in objectively-measured and self-reported sleep metrics during 
nights with elevated pollutant concentrations, especially when 
considering carbon dioxide. Our findings emphasize the 
importance of ensuring good IAQ in sleep environments.   
 

 

 


