Work Unit: Channel Restoration Design for Flood Damage Reduction

PI: Dr. David S. Biedenharn, ERDC-CHL
Requirements Statement:
Traditional alternatives to urban flooding, while providing local flood protection, often induce severe channel instability, degrade the quality of aquatic habitats, and limit the aesthetic, social and economic value of the ecosystem. The impacts of urbanization and the engineering efforts to control urban flooding are not simply local impacts, but rather, often cause system-wide changes that may affect the entire watershed.  For this reason, restoration of urban channels must be addressed within a systems context that considers the entire watershed. Unfortunately, there is very little published guidance for accomplishing this system-wide analysis and design. Therefore, there is a great need for improved guidance for the assessment and design of channel restoration systems in the urban environment that meet the complex goals of the project without inducing adverse impacts throughout the watershed.

Technical Objective:
The primary objectives of this research are to provide (1) detailed guidance for the use of specific new analytical tools and techniques for urban stream restoration and flood damage reduction projects, and (2) a general design guidance document for developing sustainable urban restoration strategies that consider the entire watershed.

Approach:

The objectives of this work unit will be met through an approach that involves the following steps:. (1) Update the lessons learned from RSMP workshops on research needs with respect to urban flooding and restoration activities; (2) Update a comprehensive international literature review of existing urban flooding and restoration projects and solutions; (3) Evaluate potential study sites and select final sites for detailed analysis based upon the potential return on investment; (4) Conduct detailed field investigations and data collection of study sites including hydrologic, geomorphic, and sediment transport analyses, analyze the data to assess the short and long term channel response, and evaluate effectiveness and applicability of various approaches used at the study sites; (5) Integrate results into improved guidance document for the selection and design of effective urban flooding and restoration schemes to satisfy the complex, long-term goals of the project.

There are three primary components of the technology transfer plan for this research effort. A series of Technical Notes and journal papers will be published for rapid dissemination of new techniques and tools. A design guidance document will be prepared summarizing and detailing the results of this research, to be included in appropriate EM’s. Workshops will be held at several locations to present the findings of the research.  Basic and applied research from this work unit that could benefit the RSM and SMART research initiatives will be transferred through working groups for the respective programs.

Benefits:
The Corps is increasingly called upon to develop environmental restoration projects in severely degraded urban systems.  This project develops a “systems approach” that considers the specific urban channel problems within the context of the entire watershed. This work unit will fill this knowledge gap by providing general guidance to assist the urban planners and engineers in the selection of the most appropriate structural and non-structural features that satisfy both short- and long-term engineering and environmental goals, and significantly reduce life-cycle costs.

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

Primary Tasks/Products:
	Task Name/Product Name
	Planned Start
	Planned Finish
	Actual Start
	Actual Finish

	Complete Urban Flooding and Restoration Workshop

	1-Oct-2003
	1-May-2001
	
	1-May-2001

	Complete comprehensive international literature review
	1-Oct-2003
	1-Sept-2002
	
	1-Jun-2002

	Select final sites for detailed analysis
	1-Oct-2003
	1-Feb-2003
	
	

	TN – Impacts of urban development on system hydrodynamics
	1-Oct-2003
	1-Jul-2003
	
	

	TN - Impacts of urban development on sediment processes
	1-Oct-2003
	1-Jul-2003
	
	

	TN - Impacts of urban development on channel stability
	1-Oct-2003
	1-Jul-2003
	
	

	TN - Impacts of urban development on ecosystem function
	1-Oct-2003
	1-Jul-2003
	
	

	JP  - Stability thresholds for urban stream systems
	1-Oct-2003
	1-Sep-2003
	
	

	Complete field investigations and data collection

	1-Oct-2003
	1-May-2004
	
	

	TN – Structural measures to limit channel degradation
	1-Oct-2003
	1-Jul-2004
	
	

	TN – Role of riparian systems in urban flood management
	1-Oct-2003
	1-Jul-2004
	
	

	TN – Nonstructural techniques to manage urban flooding and preserve ecosystem integrity
	1-Oct-2003
	1-Jul-2004
	
	

	TN – Hydrologic and ecological benefits of culvert daylighting
	1-Oct-2003
	1-Jul-2004
	
	

	Complete geomorphic, hydrologic, and sediment analyses for study sites
	1-Oct-2003
	1-Sep-2004
	
	

	TN – Sediment transport analyses in urban stream systems
	1-Oct-2003
	1-Jul-2005
	
	

	TN – Restoring aquatic habitat in urban channels
	1-Oct-2003
	1-Jul-2005
	
	

	TN – Restoring terrestrial habitat in urban channels
	1-Oct-2003
	1-Jul-2005
	
	

	TN – Urban channel design to preserve ecosystem function
	1-Oct-2003
	1-Jul-2005
	
	

	TR - Guidance for restoring and managing urban flood control channels and corridors
	1-Oct-2003
	1-Sep-2005
	
	

	JP – Predicting urban flood channel response to development
	1-Oct-2003
	1-Sep-2005
	
	


