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	Title:  Nearshore delivery and fate of endocrine disrupting compounds and pathogens associated with human development of the coastal zone.

	Problem statement:

Human residences, infrastructure, industry, manufacturing, and agriculture introduce chemicals and pathogens to the environment. As coastal populations increase by more than 12 million by 20151, exposure to contaminants and pathogens will pose an increasing threat to coastal water quality, ecologic function, and nearshore food webs2. A new class of chemicals called endocrine disrupting compounds (EDCs), which include personal care products, pharmaceutical drugs, plastic and teflon derivatives, flame retardants, and many more, cause developmental and reproductive impairment in organisms. EDCs may be delivered directly to coastal waters via outfalls, leach fields, surface water run-off, and shallow groundwater because wastewater treatment and septic systems are not designed to remove these chemicals. Little is known, however, about the dilution and stability of EDCs as they are transported from coastal watersheds and enter the marine environment, or how EDCs partition into dissolved or particulate phases, which affects their exposure levels and pathways.

	Objectives:

· Quantify the relative importance of outfalls, surface water, and shallow groundwater as delivery mechanisms of EDCs and pathogens to coastal waters;

· Describe the dilution, stability, and sediment-water partitioning of EDCs and pathogens in estuarine and marine environments (including the subterranean mixing zone);

· Identify EDC and pathogen levels that are associated with nearshore ecological impairment; 

· Develop exposure risk assessment tools for urban planners and resource managers.

	Work strategy:

Process-based studies will quantify the dilution, stability, and partitioning of EDCs and pathogens in water delivered to the coast and in the nearshore. Data will be compared in coastal areas that have varying types and degrees of coastal development, wastewater and septic treatment, nearshore surface and groundwater inputs, underlying geology, and coastal morphologies. Working with biologists and geographers, EDC and pathogen levels can be correlated with ecological impairments and with types and degrees of coastal development to provide risk assessment tools to coastal zone managers.

	Relevance and impact:

Understanding the nearshore delivery and fate of EDCs and pathogens will enable coastal zone managers to adopt policies that minimize inputs to coastal watersheds and nearshore environments. Resource managers in regions with impaired water quality or ecosystems can use our findings to assess mitigation strategies.

	Partnerships:

USGS Water Resources, Biology, and Geography divisions; EPA; NOAA;

State, county, and local departments of health and environmental quality; Universities.

	Foreseeable technological innovations:

Instrumentation and methodologies that will allow quantification of low levels of EDCs.
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