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Workshop for Developing a Program in
Probabilistic Flood Hazard Assessment 


Preliminary Dates:  
January 29 – 31, 2013

Location:  
U.S. Nuclear Regulatory Commission (NRC) Headquarters Auditorium, 11555 Rockville Pike, Rockville, MD

Workshop Developers:  
Tom Nicholson, Division of Risk Analysis (DRA)/Office of Nuclear Regulatory Research (RES) Richard Raione, Division of Site Safety and Environmental Analysis (DSEA)/Office of New Reactors (NRO)

Potential Workshop Sponsors: 
Suggested sponsors could include representatives from federal and state agencies and related organizations involved with or having interest in flood hazard assessment of extreme events. 

Workshop Objectives:
Identify and solicit presentations on the state-of-the-science in extreme flood assessments within a risk context.  Flood assessments include combinations of flood-causing mechanisms associated with dam safety, probable maximum floods, probable maximum precipitation, hurricane storm surge, and tsunami. Facilitate the sharing of information to bridge the current state-of-knowledge between extreme flood assessments and risk assessments of critical infrastructures. Seek ideas and insights on possible ways to develop a probabilistic flood hazard assessment (PFHA) for use in probabilistic risk assessments (PRA). 

Focus:  
Discuss steps to advance the potential use of PFHA for extreme flood assessments within PRA. Determine how these potential approaches can be calibrated with more traditional deterministic methods. Leverage the flood hazard risk assessment studies performed by others including Federal and non-government sources to build the workshop and to understand the flood assessment needs of the NRC and other Federal agencies with respect to the evaluation of critical industry infrastructure.



Product:  
Staff will publish workshop proceedings as a NUREG/CP (conference proceeding) report. The NUREG/CP will document the extended abstracts and/or technical papers by the presenters including references and URLs, panel discussion summaries, and principle observations and recommendations for future cooperation and development of a PFHA. 

Goals: 
· Determine the existing community of practice for PFHA and any ongoing or planned research and development in this area.

· Identify potential components of flood-causing mechanisms that lend itself to probabilistic analysis and warrant further study (i.e., computer generated storm events).

· Establish realistic cooperation plans and work schedules for follow-up on these potential steps to make progress. Begin planning to develop a framework for the sponsors and others parties.

· Obtain support from the Federal Advisory Committee on Water Information (ACWI) Subcommittee on Hydrology (SOH) to pursue these cooperations and, if needed, establish work groups in these areas.

Technical Specialties Sought:
Watershed hydrologists and statistical analysts who focus on extreme flood frequencies; probabilistic risk analysts who focus on external hazards; uncertainty analysts who focus on natural systems; hydrometeorologists; coastal hydrologists/oceanographers; dam safety analysts; and geomorphologists who explore paleoflood evidence and conduct analyses.

Draft Questions:

· What aspects of flood-causing mechanisms in assessing PMF, dam breach, ice jams/dams, hurricane storm surge, and tsunami could be analyzed using probabilistic and/or hybridized or bridged methods?

· How best to quantify uncertainties associated with extreme flood recurrence intervals?

· Are there regions of the United States that would facilitate a more probabilistic approach than other regions (e.g., paleoflood analyses)?

· What is the interrelationship of deterministic and probabilistic approaches, and how can insights from both of the approaches be used?

· How can probabilistic or semi-probabilistic rare extreme flooding event frequencies be utilized in risk assessment for critical infrastructures with appropriate consideration of uncertainties and state-of-the-art flood modeling?

· How can a conservative bounding approach (or use of margins based upon uncertainty analysis) be used to help facilitate PFHA? 
[An example would be that a design basis flood for a nuclear power plant was deterministically set at 500 ft mean seal level approximately 40 years ago with the associated flood protection provided at 500 ft mean sea level as appropriate.

· How can uncertainties be determined for the flood frequencies and magnitudes (e.g., storm surge analyses)?  Should uncertainty analyses be included for all flood assessments?

· How best to interact with PRA specialists (e.g., NRR, NRO, RES) for incorporating probabilistic estimates of flood events?

Workshop Organizing Committee Organizations: 
To be determined but will likely include federal agencies, organizations and other groups with capabilities or interests in areas related to the workshop objectives.  

Potential Workshop Organizing Committee Members: 
Tom Nicholson, NRC/RES/DRA; Richard Raione, NRC/NRO/DSEA; Sunil Weerakkody, NRR/DRA/APOB; Jill Caverly, NRC/NRR/DSEA; Nathan Siu, RES/DRA; FSME; Randy Fedors, NMSS; and Donald Dube, NRO/DSRA; Ken Karwoski, NRR/DE & NRC Dam Safety Officer and others.

External candidates: To be determined – representatives to be selected from federal and state agency sponsors, academia, consultants, and other interested parties. 

NRC Staff Support: Representatives from NRR, RES, NRO, NMSS, FSME and NRC regions to be selected. 

Workshop Oversight Committee:
Nilesh Chokshi, Deputy Director, DSEA/NRO; Doug Coe, DD/DRA/RES; Deputy Division Directors from NRR, NMSS, and FSME to periodically review development of the workshop program.
 
Workshop Structure:
The format of the workshop is designed to get answers to the questions outlined above.  Currently, seven panel sessions are planned consisting of several invited panelists. The panelists will make presentations on subjects of their expertise related to the theme of the session.  For example, the first panel session will consist of experts in the probabilistic risk assessment area with specialists in the probabilistic seismic hazard analysis to illustrate a probabilistic methodology for natural hazards.  Following these presentations, there will be a panel discussion with audience participation.  These discussions will be facilitated by the session co-chairs who will also draw conclusions and insights for presentation at the concluding session.  Each panel will consist of a team of experts lead by two co-chairs.  One member of the team will have risk assessment knowledge. Another member of the team will be a rapporteur to collect observations and insights from the panel discussions.

· Welcome and Challenge by NRC Commissioner or NRC Office Director
 
· Introductions by NRC staff  to identify workshop objectives, goals and products

· Panel 1 to discuss U.S. NRC Needs in Probabilistic Flood Hazard Assessments (PFHA), and other Federal agencies needs for PFHAs 

· Panel 2 to discuss probabilistic assessments for other natural hazards such as Probabilistic Seismic Hazard Assessment which may assist in extreme (long-term recurrence intervals) event analysis

· Panel 3 to discuss flooding due to intense local precipitation (state-of-the-science, case study applications, and unresolved technical challenges for PRA )

· Panel 4 to discuss riverine flooding to include dam breaches (state-of-the-science, case study applications, and unresolved technical challenges for PRA )

· Panels 5 to discuss storm surge flooding (state-of-the-science, case study applications, and unresolved technical challenges for PRA )

· Panel 6 to discuss tsunamis flooding (state-of-the-science, case study applications, and unresolved technical challenges for PRA ) 

· Panel 7 to summarize insights and recommendations in the previous session topics, and identify research to advance the science within a PRA framework 

Topics and Expected Outcomes:

· Explain the concepts of probabilistic risk assessment as used in the nuclear safety considerations.
· Interrelationship between the external probabilistic hazard estimates and relationship to the overall risk assessment and to other non-natural initiators.
· Explain the nature of uncertainties in the probabilistic risk assessment and how they are considered in a regulatory framework.
· Review the strategy presently used in Probabilistic Seismic Hazard Assessment (PSHA) to explore possible parallels for establishing a Probabilistic Flood Hazard Assessment (PFHA) Program that augments the current approach to estimating Design Basis Floods. 
· Focus on flooding events mechanisms and hazards at rivers, oceans, lakes, and site flooding due to local intense precipitation identified in NUREG-0800, Standard Review Plan for the Review of Safety Analysis Reports for Nuclear Power Plants: LWR Edition.
· Overview of deterministic methods and their relationship to probabilistic approaches for using insights from both approaches (e.g., NUREG/CR-7046, “Design-Basis Flood Estimation for Site Characterization at Nuclear Power Plants in the United States of America”).
· Discuss the estimation of hydrologic flood frequencies for risk assessments
· Explore issues dealing with hydrometeorological event duration and area for assessing potential consequences
· Review existing hydrologic frequency analyses and possible means on how to extend them
· Identify hydrologic hazard models and their applications for risk assessments
· Outline research needs for developing a probabilistic flood hazard assessment program.
· Identify a practical framework in which a limited scope, pilot program is developed for a feasibility assessment in implementing a bridged approach (i.e., use current risk assessment tools coupled with existing state-of-the-art extreme flood frequency estimates for a specific example). 

Potential Possible Presentations:

· Overview of what Probabilistic Risk Assessment is with emphasis on external hazards such as flooding ………………………….. (30 minutes)

· Strategy in estimating probabilities of seismic events using geologic evidence ……. ……………………………………………… (30 minutes)

· Present state-of-the-science in hydrologic frequency analysis for floods with emphasis on expected moments algorithm, (EMA)[footnoteRef:1] approach………………  (30 minutes) [1:  Expected Moments Algorithm (EMA) first suggested by Bill Lane, U.S. BoR] 


·  Uncertainty Analysis for Large Dam Failure Frequencies Based on Historical Data …………..  (20 minutes)

· Ideas on moving from deterministic to stochastic models for combined events, and how to formulate and quantify hydrologic hazard scenarios ……… (30 minutes)

· Statistical models for estimating regional to local precipitation extremes – (30 minutes)

· Analyses for estimating frequencies of extreme storm events for various depth-area-durations in the Southeast U.S. ….. (30 minutes)

· Discussion of flood frequency estimates beyond 500-year recurrence intervals – (30 minutes)

· Panel discussion by industry on their experiences and their consideration of the following:

· Extreme precipitation frequency
· Modeling of extreme precipitation events including antecedent water content and snowmelt
· Watershed modeling to generate runoff and routing
· Statistical analysis of simulated and observed flood databases
· Historic and geologic evidence (paleofloods)

· Panel discussion and questions such as the following: Where are we in probabilistic flood hazard assessments and modeling? What research is needed to reduce uncertainty in estimating the probabilities of extreme precipitation and floods events?

Workshop Participants:

· Federal Agencies. 

· DOE national laboratories: 

· State Agencies: 

· Industry: 


Proposed Post-Workshop Activities:

· Create a library of models and their application to PFHA for use in PRA

· Facilitate Federal interagency cooperation on the development of new frequency analyses for extreme flood events (i.e., Subcommittee on Hydrology/ACWI)

· Participate in industry activities for developing guidance on flood analyses (ANSI/ANS Standards Writing Committees, Subcommittee on Hydrology, ASCE, and dam safety – ICODS)

· Review international activities on PRA approaches for external flood hazards (i.e., IAEA, French IRSN, British BGS, CNSC, IAHS, and other UK and Australian research groups) and provide references and/or URLs in a RES SharePoint site

· Identify and review applications of flood risk assessment methods and models employed at U.S. sites (e.g., USACE or USBR for dam assessments, levees and significant hydraulic structures; DOE for formulating a design basis flood)

· Assess climatic change estimates and methodologies for flood considerations (e.g., NOAA/NCDC, EPA, and NSF)

· Publish workshop proceedings, post electronic copy on NRC’s public Web site, and assist in potential follow-up activities and collaborative planning with other Federal agencies
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