Work Unit: Innovative Management of Stormwater for Flood Damage Reduction

PI: Dr. Fischenich, ERDC-EL
Requirements Statement:
Although the management of runoff from urban watersheds is a critical component of conventional flood damage reduction strategies, existing criteria for stormwater management facilities focus on either water quality improvement or maintaining a post-development discharged equal to or less than the pre-development discharge for an event of a particular magnitude.  While this strategy reduces the magnitude of flooding, it also extends the duration of relatively high discharge (i.e. channel forming) events.  The effect of this extended duration is increased channel incision, erosion, and ecological degradation.  The associated loss of property, decreased land values, infrastructure failure, maintenance costs, and environmental degradation may exceed the original flood damages that the stormwater management practices sought to address.  Guidelines and criteria for the planning, design, construction, and maintenance of stormwater management facilities and natural features such as riparian buffers and floodplain greenways must be improved and updated in order to develop sustainable urban flood reduction and restoration strategies that consider the entire watershed.

Technical Objective:
The purpose of this research is to develop guidelines, criteria, and analytic tools for the strategic implementation of stormwater management practices that ensure optimized flood damage reduction projects without compromising ecological sustainability.   The emphasis will be on developing strategies to implement stormwater management in conjunction with riparian and channel alteration/restoration activities so that the magnitude, timing and duration of flooding remain within defined limits that ensure system stability and ecological integrity.  
Approach:
A five-step approach to the conduct of the research is proposed:

· Workshops and Literature Review.  Conduct a workshop to elicit District and Division experiences and to develop, list, and prioritize research needs with respect to flooding and restoration activities. Workshop participants will include several agencies with progressive stormwater management and data collection programs. Conduct a comprehensive international literature review of existing integrated stormwater management, urban flooding and restoration projects and solutions.

· Identify Study Sites.  Work with responsible parties (Corps, NRCS, state or local agencies, and international groups) and obtain relevant information on existing urban stream systems and stormwater management practices. Evaluate potential study sites and select final sites for detailed analysis based upon the potential return on investment.

· Field Investigations, Data Collection, and Analysis. Conduct detailed field investigations and data collection of study sites. Conduct detailed hydrologic, geomorphic, sediment transport, and ecological analyses of each site. Compile and analyze the data to assess the short and long term channel response, particularly with respect to the stated goals of project.  Evaluate effectiveness and applicability of various existing approaches used at the study sites.

· Development of new Tools, Techniques, and Designs.  Develop algorithms for assessing the stability of receiving water bodies on the basis of the frequency, magnitude and duration of discharges.  Use the results of these analyses in conjunction with ecological criteria to establish design guidelines for the hydrodynamic character of urban streams and floodways.  Formulate new tools or update existing tools to concurrently assess the implications of combinations of flood water detention and retention, riparian corridor restoration, and multi-stage channel alteration to assure that stability and environmental thresholds are not exceeded.  Develop innovative designs for outlet works at stormwater detention facilities to better mimic natural hydrographs over a wider range of discharges than are currently addressed.  Document these tools and techniques in a series of Technical Notes for immediate field application. 

· Develop Design Guidance Document.  Integrate results into a guidance document for the selection and design of effective urban flooding and restoration schemes to satisfy the complex, long-term project goals and enhance environmental sustainability.  The emphasis will be on strategic planning for the integration of stormwater management, riparian/floodway characteristics, and channel alteration to optimize project performance.

There are three primary components of the technology transfer plan for this research effort.  (1) A series of Technical Notes and Journal Papers will be prepared to ensure the immediate availability and dissemination of guidance for new techniques and procedures and to establish peer acceptance of new and unique strategies and designs; (2) A series of workshops and training sessions will be held at various locations to present to Districts and their partners the tools and methods developed under this research; and (3) A design guidance document will be prepared that compiles and details the full body of the results of this research.  All knowledge gained through the work unit will be available to educate the public through the web site. 

Benefits:
The products of this effort are needed to meet the Challenge 21 goals and to comply with the Chief’s Environmental Operating Principles for projects authorized under WRDA, and for the Section 205, 206, 1135, and 22 Programs and installation management needs.  The benefits are not limited to the Corps, as the guidelines and criteria are expected to be adopted by other Federal, state and local agencies as well, resulting in significant nationwide reductions in infrastructure failure, flood damages, sediment accumulation in waterways, and environmental degradation as the cumulative benefits accrue across watersheds.  The accrued benefits to the Corps over many years of application cannot be overemphasized, and the cost savings through reduced maintenance and capital investment will be supplemented by benefits related to improved aesthetics, environmental enhancements, and greater sustainability.

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 workshop & literature review
	1-Oct-2003
	1-Apr-2003
	
	

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

	TN – Stormwater management regulations
	1-Oct-2003
	1-Sep-2003
	
	

	TN – State of practice in stormwater management 
	1-Oct-2003
	1-Sep-2003
	
	

	TN – Impacts of detention on stream stability
	1-Oct-2003
	1-Sep-2003
	
	

	TN – Stability assessment techniques
	1-Oct-2003
	1-Jan-2004
	
	

	TN – Integrating SWM with riparian corridors and multi-stage floodways
	1-Oct-2003
	1-Jan-2004
	
	

	JP – Impacts of flow duration on channel stability and habitat downstream of stormwater ponds
	1-Oct-2003
	1-Sep-2004
	
	

	TN - Stormwater detention facility design
	1-Oct-2003
	1-Sep-2004
	
	

	Tech Transfer Workshops (3)
	1-Oct-2003
	1-Sep-2004
	
	

	TN - Stormwater system optimization
	1-Oct-2003
	1-Jan-2005
	
	

	Complete data analysis
	1-Oct-2003
	1-Jan-2005
	
	

	Information transfer to RSM/SMART
	1-Oct-2003
	1-Jan-2005
	
	

	TR – The use and design of stormwater management facilities in sustainable urban flood management
	1-Oct-2003
	1-Sep-2005
	
	

	JP – Stormwater detention outlet designs to simulate natural runoff hydrographs
	1-Oct-2003
	1-Sep-2005
	
	


