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Requirements Statement:
Visual inspection is the principal method of assessing levee condition.  Even with the best training and experience, inspectors cannot see incipient seepage and potential failure in the subsurface of a levee or other flood-protection structure.  To protect life and property, the Corps needs smarter, more rapid, user-friendly inspection tools that will probe the subsurface of its flood-protection infrastructure, to help avoid failures and to target use of limited resources for repair and maintenance.

Technical Objective:
The technical objective under this work unit continuing from the Innovative Flood Technologies Program (IFTP).  A towed survey tool is currently being developed using a combination of geophysical methods best suited to operating without mutual interference and capable of rapid data analysis and visualization.  Once the concept is proven, the work unit will develop guidance for using the best combination of tools in a towed array for rapid assessment of flood-protection structures, augment visual inspection and provide engineering and IS to develop a positional data for inspection records.

Approach:

Geophysical methods have been used successfully by ERDC to map and monitor anomalous seepage at many water-retention and flood-protection structures in the U.S. Recent improvements in mobility, sensitivity, and ease of use of commercial off-the-shelf (COTS) geophysical tools lead to the possibility of using a towed array of tools specifically targeted and with software appropriate to inspection of Corps flood-protection structures from the ground surface, during either high or low water.  In this work unit we are identifying the combination of COTS geophysical tools with the best applicability to Corps use, determining appropriate modifications to COTS tools to improve their ability to function as a unit without mutual interference, assembling a prototype towed data-acquisition platform, conducting proof-of-concept surveys at Corps sites identified by partnering Districts, determining the ease of use of the towed array by District team members in the field, and providing written guidance and training for either direct or contracted use of the towed inspection tool.  The towed inspection tool also will integrate positioning data via a global positioning system (GPS) so that inspection data can be integrated into GIS tools being developed in other work units.

The function and applicability of the towed geophysical array will be shared in a guidance document, applicable to District or contractor use.  GPS and geophysical data will be compatible with any GIS and the common delivery framework (CDF).  Workshops on use of the towed array will be conducted in partnering Districts.  If new software is required, it will be available on CD and on-line via the TOWNS website.  Conference presentations will be made describing innovative uses for the tool.

Benefits:
The ability to conduct surveys of the flood-protection infrastructure during non-flood times and to acquire data from the subsurface in real time will greatly improve the Corps’ ability to fulfill its mission in flood-damage reduction. The products of this work unit will enable Districts to make cost-effective use of recently developed geophysical technology, either directly or through contracting, without huge investments in equipment.  The tools and methods will improve periodic inspection of historically problematic levee sections or embankments and provide rapid high-resolution means to ground-truth anomalies identified by less-exact remote sensing methods.  The information will integrate easily into geographical information systems (GIS) used for levee inspection and management of flood-fighting infrastructure.  The system can monitor changes in the subsurface with time, and can be used to evaluate the effectiveness of seepage abatement programs.  

Progress:
Some progress has been made under IFTP.  This is a new work unit in FY03.

Primary Tasks/Products:

	Task Name/Product Name
	Planned Start
	Planned Finish
	Actual Start
	Actual Finish

	Field test geophysical sensors and platform.  Integrate GPS and sensors
	2002
	1-May-2002
	
	

	Document results of initial field trials
	2002
	1-Aug-2002
	
	

	Complete conceptual rapid assessment geophysical system design
	2002
	1-Sep-2002
	
	

	Complete assessment of new geophysical sensors and platform requirements
	2002
	1-Nov-2002
	
	

	Complete sensor development and acquisition
	1-Oct-2003
	1-Apr-2003
	
	

	Field tests of prototype system components
	1-Oct-2003
	1-Jun-2003
	
	

	Document results of field tests
	1-Oct-2003
	1-Aug-2003
	
	

	Determine go/no-go status
	1-Oct-2003
	1-Sep-2003
	
	

	Develop and document data reduction/display software
	1-Oct-2003
	1-Feb-2004
	
	

	Deploy prototype geophysical system at field sites
	1-Oct-2003
	1-Mar-2004
	
	

	Conduct a workshop for District personnel on guidance on system use and levee assessment
	1-Oct-2003
	1-May-2004
	
	

	Publish guidance document system design and operational concepts
	1-Oct-2003
	1-Jul-2004
	
	


