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Abstract:  Aging infrastructure, expanding water shortages, and greater need for resiliency 

emphasize the need for a paradigm shift in our approach to water services.  When compared to 

ecological systems, our current water systems appear functionally incoherent, requiring large 

amounts of energy to maintain disequilibrium. Using  ecological systems  as a design guide 

would  shift  the current focus from  centralized  treatment for waste reduction and contaminant 

removal  to more distributed (and diversified)  approaches based on resource recovery and public 

health protection.  General concepts of ecological design and specific examples of current and 

alternative approaches will be discussed, including on-going work in the US EPA- Office of 

Research and Development related to 1) generation of   metrics and tools to assess the 

sustainability of new approaches, 2) testing of new treatment technologies, and 3) assessment of 

microbial risks associated with new approaches.   
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