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Spillway Incident Risk Prioritization Tool 

Adam Toothman, P.E., U.S. Bureau of Reclamation 

The Bureau of Reclamation (Reclamation) has developed an evaluation tool for identifying and 
prioritizing spillways within Reclamation’s inventory of approximately 370 dams that may be more 
susceptible to a spillway incident similar to that experienced at Oroville Dam in 2017.  The tool was 
developed using a tiered approach for prioritizing incident potential and will be used as an initial 
screening level tool with the long-term goal to be incorporated into Reclamation’s ongoing 
comprehensive review process. The initial phase consists of a screening-level evaluation tool which 
considered key factors based on spillway incident case studies, spillway potential failure modes (PFM) 
and dam safety best practices.  The initial evaluation tool uses existing information for each spillway 
broken down into different categories; 1) design deficiencies, 2) observed deficiencies, 3) operational 
concerns, 4) age of spillway, and 5) public influence.  Using existing databases and collecting needed 
information for each spillway, an evaluation based on the key factors and a weighting associated with 
each factor was made for each spillway to determine the relative likelihood of an incident. Along with 
the likelihood of an incident, consequences in terms of downstream flood severity and population at 
risk was developed.  A risk matrix was developed based on the likelihood of an incident and the 
downstream consequences to identify spillways with the highest likelihood and most severe 
downstream consequences.   Findings from the evaluation tool will be used to develop a prioritization 
list to identify spillways that might be considered for a higher level semi-quantitative or quantitative risk 
analysis.  The risk analysis includes developing viable incomplete failure modes when the spillway is 
operating, severity of the incident, frequency of operation, and estimating the downstream 
consequences.  The difference between an incident (or incomplete failure mode) and the currently 
adopted dam safety PFM analysis is that an incident does not have to result in an uncontrolled release 
of the reservoir.  Some of the challenges in developing the evaluation tool include determining what 
constitutes an incident and how to evaluate the many different types of spillways in Reclamation’s 
inventory with one tool. 


