The influence of estuaries on transport of sediment across the land-sea interface: retention, recycling, and transformation

Statement of Problem 

In its passage from land to sea, sediments in large river systems spend a significant amount of time in estuarine environments. For example, in the San Francisco Bay and Delta, some of the sediment introduced by hydraulic mining in the 19th century is still present. Downstream transport is slowed by tidal currents, and some sediment settles out in shallows or is deposited on adjacent tidal marshes. The fate of sediment brought into the estuary depends on grain size, hydrology, and seasonal factors such as wind. Processes influencing sediment transport that are unique to estuaries include density driven flows, strong tidal currents, and flocculation due to changing salinity. In addition the prevalence of mudflats and marshes along the shoreline of estuaries is different from either rivers or the open coast. These factors combine to make prediction of transport and the timescale of retention of sediments in estuaries a difficult task.  
Objectives 

· Characterize transport of sediment between channels, shoals and marshes, and how it varies on tidal and seasonal time scales.
· Investigate resuspension dynamics of cohesive sediments.

· Investigate spatial and temporal variation in grain size in mudflats, shallows, and channels and its influence on sediment transport.
· Investigate the influence of large wetlands restoration projects on bed morphology and sediment dynamics in adjacent estuarine waters.

· Incorporate results in a numerical model of estuarine sediment transport. 

Work Strategy
Data collection would include seasonal mapping of bed sediment grain size and properties, short-term (1 month) intensive experiment with in-situ oceanographic instruments to measure sediment flux between channels, shoals, and mudflats, and use of sonars to monitor changes in channel morphology within and outside large marsh restoration projects. The proposed study site is the San Francisco Bay and Estuary, but many of the results should be relevant to other estuarine systems.  
Relevance and Impact:  
The supply of sediment from estuaries to marshes is critical to wetlands restoration projects which are underway throughout San Francisco Bay. Results will help in siting restoration projects and predicting time necessary for restoration. Many pollutants adsorb to fine sediments, so this project will help to predict the fate and transport of pollutants in estuaries, which tend to be centers of urban and industrial development. Accretion or erosion of marshes depends on the balance between sediment supply and changes in sea level.  Results will improve understanding of the ability of the estuarine landscape to adjust to projected sea level rise.

Partnerships:  
Possible partners include the California Coastal Conservancy, CalFED, USACE, NOAA (Estuarine Research Reserve program), CA Fish and Game, CA Department of Water Resources.
