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Each year, millions of people recreate in waters of the United States, yet many of these waters are categorized as unsafe for water contact.  Swimming and other water contact activities in the U.S. are protected with recreational water quality (REC) criteria based on measurements of bacteria (e.g., E. coli).  Estimates of health risks associated with swimming in contaminated waters are generally inaccurate because a small number of epidemiological studies were used by USEPA to develop existing REC criteria, and thus there are many types of watersheds and hydrological conditions that are poorly characterized by available epidemiological data.  For instance, while beaches subject to point source discharges (municipal wastewater) were used to develop the existing REC criteria, most beaches today are dominated by diffuse, non-point sources (e.g., municipal stormwater). USEPA has undertaken a Critical Science Plan and Criteria Development Plan to update existing recreational water quality criteria, including additional, more sophisticated epidemiological studies. However, epidemiological studies cannot be performed in all watersheds or even all regions of the U.S., and thus an alternative approach to risk prediction – quantitative microbial risk assessment (QMRA) – is considered an important component of REC criteria development, and perhaps more importantly, criteria implementation.  

This presentation describes an ongoing Water Environment Research Foundation (WERF)-funded project designed to support future applications of QMRA to better understand and assist with management of pathogen-impacted discharges to recreational waters. Developing robust QMRA requires capturing and quantifying data for many variables including contributing fecal sources, types of pathogens, individual exposure levels, and dose-response relationships.  Potential inputs for QMRA were both compiled from existing literature and will be collected with an extensive sampling program of sources including municipal stormwater, wastewater, agricultural runoff, and natural runoff.  The sampling “toolkit” is one of the most comprehensive to date, including Salmonella, Campylobacter jejuni, Vibrio cholerae, Cryptosporidium, Giardia, Toxoplasma gondii, adenoviruses, enteroviruses, noroviruses, rotaviruses, Bacteroidales, Enterococcus, and Escherichia coli.   An important consideration of this project is the role of QMRA for development of site-specific criteria for recreational waters that are not well-represented by “default” USEPA recreational water quality criteria (i.e., criteria based on E. coli and/or Enterococcus).  The approach developed by this WERF project will allow stakeholders and agencies involved in implementing and complying with REC criteria to more accurately predict health risks and mitigate waterborne sources of pathogen pollution.  

