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Current Research  

Collaborative research:  Mixing, Spreading, and Water Mass Modification in Near Field River 
Plumes.  National Science Foundation.  $345,186 ($521,094 total).  March 2006–February 2009.  
Observational and numerical study of mixing and spreading in a near field river plume in order to quantify 
and predict important changes in water mass structure across the first several kilometers of a river plume.  
Observations focus on the mouth of the Merrimack River (Newburyport, MA) and include velocity, density 
and turbulent microstructure surveys.  The project requires detailed measurements of turbulence in the near 
field of the plume, as well as delineation of streamlines and spreading.  Numerical modeling of the outflow 
will be carried out in collaboration with colleagues at Texas A&M University.  
 Marine Renewable Energy Consortium.  University of Massachusetts President’s Office. 
$160,000.  June 2008–June 2009.  This grant provides funding to expand UMass Dartmouth’s existing 
programs in marine renewable energy (primarily wave and tidal energy).  
 Other ongoing research includes the development of alternative outfall designs for thermal 
discharges associated with fossil fuel and nuclear power plant operations.  The alternative designs have 
been developed to enhance direct heat transfer to the atmosphere and limit the need for conversion to 
closed-cycle cooling processes and the construction of cooling towers.  This research is based on previous 
studies of mixing, turbulence, and residence times associated with local industrial/thermal discharges. 
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