Work Unit: Quantifying Vulnerabilities in Coastal Flood Damage Reduction Projects 

PI: Mark Gravens, Coastal and Hydraulics Laboratory
Approach:
The proposed research is aimed at providing guidance for and standardized analysis procedures to: 1) assess the need for emergency renourishment by quantifying the vulnerability of developed areas to future flooding and storm damages after the passage of a significant storm event and prior to the next scheduled renourishment (trigger for conducting emergency renourishment) through monitoring data from Corps projects and other available field data; 2) determine the need for remedial action to treat areas of accelerated erosion within the storm damage reduction projects (do the hot spots represent increased project vulnerability and, if so, by how much?); and 3) quantify the costs and benefits associated with increasing the renourishment interval or reducing the renourishment volumes based on previous project performance and risk-based analysis of future project performance (adaptive design).  The predictive capability of existing shoreline and beach profile change models to estimate evolutionary responses observed in field data will be demonstrated and the models linked to the unified economic model under development at IWR (through a shore response database) to develop risk-based, event-driven, economic justification for recommendations and decisions concerning renourishment and emergency maintenance.  Additional efforts will focus on the effects and impacts of fill material changes and local differences on the stability of fill projects.  New approaches to incorporate grain size data into equilibrium profile analyses and assessments of fill suitability and longevity of volume retention will add to the toolbox for renourishment determinations.  Output products of the modeling will be incorporated into GIS assessment tools to allow mapping and visual characterization of hot spots, differential shoreline change and renourishment trigger criteria.

The techniques and procedures developed within this work unit will be transferred to the field through CHETN’s/ETL’s, CEM and EM updates, Instruction Reports, GIS applications, and training workshops and tutorials for Prospect training courses.  All knowledge gained from this work unit will be available to educate the public through the web site. 

Benefits:
The Corps lacks specific guidance or criteria on if, when, and how to renourish a project to maintain storm protection in localized areas where the design width is compromised.  New guidance will provide fill material requirements, profile templates and GIS assessment techniques to identify and mitigate for reduced levels of storm protection.  Improved fill suitability analysis procedures and GIS applications will bring the state-of-the-art in fill design and maintenance to present potential.  These techniques and procedures will lead to improved decision-making processes including justification for project renourishment, hot spot identification, remediation, and risk assessment.  Guidance on the choice of suitable materials, profile shape, and volumes required to mitigate for storm damages will be developed into a management tool for District use.

Requirements Statement:
Beach nourishment is an important component of coastal urban flood and storm damage reduction infrastructure.  The use of beach nourishment has proven successful in protection of upland property from storm wave and surge attack and is preferred over “hard” coastal armoring, which has been restricted or banned by many coastal states.  However, the impact of coastal storms and the non-uniform performance of beach nourishment projects for coastal storm and flood damage reduction can result in the expenditure of considerable operation and maintenance and emergency operations resources to restore the impacted project area and those localized regions that fall below design conditions in the interval between planned renourishments.  The Corps requires a standard methodology, where none presently exists to quantify vulnerability, identify when renourishment is needed, and assess risk of not renourishing.  

Technical Objective:
This research will develop, document, and provide field training on methodologies and procedures for assessing project vulnerability to flooding and storm damages associated with the passage of coastal storms or due to non-uniform project performance (hot spots).  

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

	Workshop – Identify and discuss field experiences concerning project vulnerabilities presented by hot spots and post-storm conditions
	1-Oct-2002
	1-Jun-2003
	
	

	CHETN/draft ETL – Remedial approaches to hot spots and post-storm conditions
	1-Oct-2002
	1-Aug-2003
	
	

	CHETN – Corps experiences and lessons learned in beach fill renourishment
	1-Oct-2002
	1-May-2004
	
	

	IR – Developing risk-based justification for emergency renourishment
	1-Oct-2002
	1-Jul-2004
	
	

	JP – Role of sediment characteristics in fill performance
	1-Oct-2002
	1-Aug-2004
	
	

	Workshop – Tools to evaluate hot spots and renourishment needs
	1-Oct-2002
	1-Apr-2005
	
	

	CHETN/draft ETL – Tools to evaluate hot spots and renourishment needs
	1-Oct-2002
	1-May-2005
	
	

	CEM/EM update – New developments in fill material assessment
	1-Oct-2002
	1-Jul-2005
	
	


