Title:  

Source to Sink: Sediment and pollutant transport pathways originating on land and passing through the urbanized coastal ocean. 

Statement of Problem:  

The portion of the ocean that lies just off the coast of the United States is heavily urbanized.  Millions of people live along coastal corridors that include such major cities as Boston MA, New York NY,  Miami FL and Los Angeles CA. Ocean outfalls, urban rivers, storm drains, salt-water marshes and ground water carry chemical and biological contaminants from the adjacent land into the coastal ocean.  DDT, PCBs, bacteria and nitrogen are just a few of the materials discharged by these land-based, human-influenced sources.  Many of these pollutants bind to fine sediments; others are suspended in the water column. Suspended materials, pollutants and resuspended sediments are then carried through the coastal ocean by a variety of transport processes that are not, at present, well known. Some contaminants are eventually (1) deposited on and cause the closure of local beaches, (2) contaminate continental-shelf sediments or (3) cause harmful algal blooms. An understanding of how man’s activities impact the coastal ocean and in turn, of how the alteration of the coastal ocean ecosystem affects human society, requires that we develop a sound understanding of marine geologic and physical oceanic processes in this vital portion of our world.

Objectives:

Our objective is to develop an improved understanding of marine sediment and contaminant transport processes that have a direct impact on the millions of citizens that live along the US coastal margin. We follow these processes from source regions, through waterways, into coastal estuaries, onto beaches, over continental shelves, and into submarine canyons, basin and fans. These processes include: (1) inputs through rivers, estuaries, storm drains or industrial facilities that discharge material into the sea; (2) coastal change and beach erosion; (3) spatial and temporal distribution of currents that transport contaminants directly and/or resuspend and transport contaminated sediment; and (3) removal of sediment and contaminants from the shelf, into canyons and deep basins.  Mapping contaminant distributions and monitoring how these distributions change with time are important components of our studies of these processes.
Work Strategy:

The USGS will investigate sediment and contaminant transport processes in human-impacted areas following a source-to-sink perspective by a) looking at the origins of both sediment and contaminants, b) following the particles through the natural and anthropogenic systems until they are transported out of the coastal ocean or deposited in the sediments, c) assessing the potential for subsequent reintroduction or remobilization of the contaminants and d) determining the interaction between the human and natural environment in order to establish the relationship between sediments, contaminant transport systems, human and environmental health.

Relevance and Impact:

Understanding marine sediment and contaminant transport processes is critical before one can develop management strategies for the urbanized US coastal zone. The collaborative, multidisciplinary methods we use maximize not only our impact, but also our potential for understanding these complex systems.  

Partnerships:

USGS already has and will continue to develop ongoing partnerships with the EPA, state and coastal regulators, local municipalities, universities and associated coastal-ocean research institutions.  In particular, USGS has worked closely with many agencies that discharge treated sewage into the coastal ocean (such as agencies in Boston MA and Los Angeles CA) and that monitor or regulate existing deposits of contaminates on the continental shelf.

