Work Unit: Rapid Assessment Sediment Transport Model Development for Urban Channels

Lead Principal Investigator:  

Dr. David Biedenharn, Coastal and Hydraulics Laboratory

Requirements Statement:

Inadequate flood control capacity, channel instability, endangered infrastructure, and destruction of the environmental ecosystem are common problems in urban channel systems.  The channel response in urban areas is driven by the altered hydrology and sediment delivery.  Sustainable urban flood control strategies require a design methodology that integrates the channel morphology in the project reach with the watershed dynamics.  This process is further complicated by the numerous boundary constraints that exist in urban channels.  Currently, SAM and HEC-6 are the primary tools used to assist in sediment transport and design of stable channels in urban channels systems.  However, both systems have their limitations -- SAM is limited in its application to complex systems such as those that exist in most urban environments, while HEC-6 can require significant time and personnel resources, particularly when trying to identify and evaluate many different alternatives for complex urban systems.  What is needed is a sediment transport model that is simple to use, has a fast run time, provides reasonable results on a watershed basis, and can assess the impacts of changes in hydrology, sediment supply and channel stabilization features on the channel morphology.  

Technical Objective:

The objectives of this research are to develop a simple simulation procedure that will balance water and sediment continuity along an urban stream network, and have the ability to assess the impacts of channel and watershed alterations on channel morphology. A comparable model effort aimed at siting grade control structures, and providing sediment management is currently being pursued within the Flood Damage Reduction Program. The primary emphasis of this work unit will be to adapt this model to handle attributes common to urban channel systems (changes in hydrology, boundary constraints, etc) and to incorporate the model as a module within HEC-RAS. 

Approach:

The first step involves the identification and incorporation of any specific features from the Flood Damage Reduction Program’s watershed assessment model into a new model, which will reflect the urban channel environment.  The model will divide the entire stream network into geomorphic reaches, and HEC-RAS will be utilized to develop the hydraulic characteristics of each reach.  In essence, a sediment budget by grain size will be developed through the channel system.  Then in the second step, the watershed sediment assessment module will be incorporated into HEC-RAS as part of its hydraulic design computations.  Finally, a beta-test program will be conducted to test and validate the model.  The beta-test results will be published in a technical note and a user’s manual will be developed. Leveraging with other on-going research and reimbursable activities provides a unique opportunity to develop a state-of-the-art sediment transport model in a cost efficient manner. A series of tech notes and journal papers will document the research.  The appropriate EM will be updated. All knowledge gained in this work unit will be made available to educate the public through the TOWNS website.  Training will be provided through existing PROSPECT courses. 

Benefits:

The proposed model would provide a needed tool that would allow engineers to conduct rapid assessments of various alternatives for urban channel systems.  Designing urban channel systems in consonance with the watershed dynamics provides the framework for ensuring that the project functions properly from an engineering, geomorphic, and environmental perspective, with an added benefit being the minimization of life cycle costs. 

Progress:

None.  This is a new start work unit in FY03.

	Task Name / Product Name 
	Planned Start
	Planned

Finish
	Actual Start
	Actual Finish

	Technical Note on Watershed Assessment Model
	1-Oct-2003
	1 Sep 2003
	
	

	Incorporate model as module in HEC-RAS
	1-Oct-2003
	1 Sep 2003
	
	

	Initiate beta-testing of model
	1-Oct-2003
	1 Jan 2004
	
	

	Complete beta-testing of model
	1-Oct-2003
	1 Dec 2004
	
	

	Technical Note on beta-test results
	1-Oct-2003
	1 Jun 2005
	
	

	Complete user’s manual
	1-Oct-2003
	1 Sep 2005
	
	

	Prepare Journal Paper documenting research findings
	1-Oct-2003
	1 Sep 2005
	
	


