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	Title:  

Biogeochemical fluxes from human-impacted coastal lands in response to inundation by rising sea level

	Problem statement: 

Low-lying coastal environments such as estuaries, tidal marshes, and wetlands will be vulnerable to inundation as sea level rises. As oxygenated seawater floods these typically anoxic coastal lands, terrestrial organic carbon, nutrients, contaminants, and pathogens sequestered in the sediment will be released by chemical diagenesis or physical reworking and enter the nearshore ecosystem. Submarine groundwater resources may also be impaired by coastal inundation. Little is known about potential biogeochemical impacts of coastal inundation by rising sea level, which could include coastal eutrophication, ecological community shifts, and health risks associated with contaminant and pathogen bioaccumulation in nearshore food webs.

	Objectives:

· Quantify sedimentary inventories of carbon, nutrients, legacy and emerging contaminants, and pathogens in intentionally and unintentionally flooded (or soon-to-be flooded), human-impacted coastal lands and nearshore biota;

· Identify shifts in sedimentary diagenetic processes, biogeochemical fluxes, groundwater quality, and nearshore trophic webs associated with inundation; 

· Predict regional biogeochemical impacts of rising sea level in human-impacted coastal areas.

	Work strategy:

· Measure sedimentary inventories of carbon, nutrients, legacy and emerging contaminants, and pathogens in a range of coastal environments with varying types and degrees of land use that have been or will soon be flooded with seawater. On-going nearshore restoration projects around the nation and coastal areas with extensive dike systems will be ideal study sites;

· Describe pre-inundation sedimentary biogeochemical processes from sediment cores, which may require the development of sedimentary geologic datums for the period 1800-1900;

· Monitor modern and historical biogeochemical fluxes, groundwater quality, sediment diagenesis, sediment reworking, and trophic dynamics associated with seawater inundation;

· Collaborate with geographers and climate change scientists to combine nearshore typologies, inundation scenarios, biogeochemical fluxes, and contaminant bioaccumulation into regional-scale predictive models.

	Relevance and impact:

Our results will allow coastal zone managers to make biogeochemical risk assessments and take mitigation steps prior to inundation of low-lying human-impacted coastal lands by sea level rise.

	Partnerships:

USGS Geography, Water, and Biological Resource Divisions; State, county, and city urban planners and restoration practitioners; Universities.

	New foreseeable technologies:

In situ electrodes to monitor sediment pore water biogeochemistry (electrochemistry); Planar in situ samplers to measure sedimentary diagenetic processes (optical chemistry).


