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Project:  33203-Risk Analysis of Ice-Affected Structures






General Project Information 

	Project Manager
	Organization
	Direct/Reimbursable
	Estimated Cost 
	Actual Cost 

	DALY, STEVEN F
	CRL-ICE ENGINEERING GROUP 
	Direct Allotted 
	$106.00K
	$92.32K

	Program Manager
	Organization
	Program Name
	Start Date 
	Finish Date

	WHITE, KATHLEEN D
	CRL-ICE ENGINEERING GROUP 
	Cold Regions Engineering
	10/1/00
	9/30/03

	Proponent 
	Point of Contact 

	CECW-PG (Guidance Department) 
	

	Headquarters--Civil Works 
	






Project Description
	Requirements Statement

	The Corps of Engineers is required to perform risk and uncertainty analyses when evaluating the costs and benefits of a variety of projects, including flood control, water control, and hydropower projects. Methods for carrying out these analyses are well established for open-water conditions. However, to date no general method has been developed for application in ice-affected conditions. Such a method is needed in order to design and operate projects affected by ice, determine benefits resulting from implementation of ice control measures, and in the selection and timing of ice jam mitigation measures.


	Technical Objective

	To develop a general method a perform risk and uncertainty analyses of ice-affected flood control projects. This will require exploration of the probability distributions of meteorological, hydrologic, hydraulic, and ice variables that affect ice jam stages. Probabilistic methods that predict the formation and breakup of ice accumulations, ice-affected stages, and the potential for flooding must be developed. 


	Benefits

	The development of a rational, statistically based general method will allow Districts to carry out the required risk and uncertainty analyses for determining the benefits and costs of ice-affected projects.


	Approach

	The range and distribution of uncertainty introduced by important physical variables will be evaluated. Methods to perform various types of risk and uncertainty analyses will be developed and tested. Site-specific risk and uncertainty methods will be adapted for use in a general model applicable to flood control projects that include levee design and flood control structures.


	Progress

	Continued work on the risk and uncertainty model. Developed code to combine open water and ice-affected flood stages using non-parametric methods. This approach estimates the mean and uncertainty about each of the estimated flood frequencies. This software was used in support of the (reimbursable) St. Paul District to estimate stage frequency and uncertainty for the flood control projects at Wahpeton and Breckinridge 205 Section Projects. Two papers were approved for publication and one is currently in review: Massie, D., K. White, S. Daly, and R. MacDonald (Accepted) Predicting Ice Jams With Neural Networks Proceedings of OMAE 2002: The 21st International Conference on Offshore Mechanics and Arctic Engineering 23-28 June 2002, Oslo Norway. White, K., and S. Daly (Accepted) Predicting Ice James with Discriminant Function Analysis Proceedings of OMAE 2002: The 21st International Conference on Offshore Mechanics and Arctic Engineering 23-28 June 2002, Oslo, Norway. Massie, D., K. White, S. Daly (Submitted) Application of Neural Networks to Predict Ice Jam Occurrence. Journal of Cold Regions Science and Technology. 




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

	33203-Risk Analysis of Ice-Affected Structures 
	1-Oct-2000
	30-Sep-2003
	1-Oct-2000
	--

	        Application to ice-control structures 
	1-Oct-2002
	30-Sep-2003
	--
	--

	        Application to levee design in ice-affected flooding 
	1-Oct-2001
	30-Sep-2002
	--
	--

	        Develop initial R&U model 
	1-Oct-2000
	30-Sep-2001
	1-Oct-2000
	30-Sep-2001

	    33203-Risk Analysis of Ice-Affected Structures 
	1-Oct-2000
	30-Sep-2003
	1-Oct-2000
	--


