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Hydrogeologic Influences on Health and Dynamics of Coastal Ecosystems
Statement of Problem: The quality and quantity of coastal groundwater are critical components of healthy coastal ecosystems.  Threats to coastal groundwater supplies for ecosystems include increasing coastal wastewater disposal, frequency and intensity of extreme weather events and sea-level rise associated with climate change, groundwater withdrawals and aquifer storage, and impacts of hydrological engineering activities such as dredging and diking.  The delicate hydrogeologic balances necessary to maintain healthy ecosystems in these settings in the face of such pressures are not well understood, making informed management difficult or impossible.
Objectives: Initiate a coordinated national effort to quantify the role of hydrogeology in the functioning of coastal ecosystems.
Work Strategy: Begin a study the hydrogeologic framework and cycling of fresh and saline water and associated dissolved species within priority habitats.  These habitats include coral reefs, mangroves, seagrass beds, and coastal wetlands. The investigations will determine natural ranges of variability in groundwater dynamics and ecological community function, at relevant temporal and spatial scales, to determine thresholds beyond which such systems start to experience decline.  Special emphasis will be placed on understanding the roles of organisms in modifying the salinity and hydrogeologic properties (e.g., permeability) of these habitats, such as brine formation by mangroves or bioirrigation by infauna.  Variability and trends due to tides, storms, long-term relative sea-level rise, and seasonal or interannual changes in water table elevation and fresh-saline interface position based on fluctuating evapotranspiration rates and precipitation will also be considered.
Relevance and Impact: Coastal ecosystems, which are dependent on sustainable groundwater resources, support shellfish and fin fisheries, maintain coastal water quality for human health and recreation, reduce impacts of storms and waves on coastlines and coastal communities, provide forest products, and sustain populations of migratory waterfowl and many endangered species.  The most applicable science strategy elements include: Understanding Ecosystems and Predicting Ecosystem Change, A Water Census of the United States, and Climate Variability and Change.
Partnerships: 

· All other USGS disciplines: especially the Coastal and Marine Geology Program, Global Change Research Program, Earth Surface Dynamics Program, National Wetlands Research Center, WRD-National Research Program and Office of Ground Water, Alaska Science Center, and Patuxent Wildlife Research Center;
· Other federal agencies: NSF-LTER and Ocean Sciences; NPS national seashores; FWS coastal refuges; NOAA National Estuarine Research Reserves, Sea Grant, and Office of Ocean and Atmospheric Research; EPA National Estuary Program and Atlantic Ecology Division, USACoE habitat restoration programs (Florida, Puget Sound); USDA- NRCS; 
· State and local governments: 29 coastal states, especially AK, NY, FL, CA, MA;
· Industry groups: National Fisheries Institute, American Planning Association, American Association of Port Authorities; 
· NGOs: The Nature Conservancy, Sierra Club, National Audubon Society, National Wildlife Federation.
