
1 

Overview Notes: 
 

Workshop on Probabilistic Flood Hazard Assessment (PFHA) 
and 

PSAM Topical Conference in light of the Fukushima Dai-ichi Accident 

N. Siu 
  

Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Commission 

Washington, DC, USA  
 

Presented at: 
International Workshop on PSA of Natural External Hazards Including Earthquakes 

Prague, Czech Republic, 17-19 June, 2013 



Outline 

• PFHA Workshop (Rockville, MD, USA, 29-31 
January, 2013) 
www.nrc.gov/public-involve/public-meetings/meeting-
archives/research-wkshps.html 

• PSAM Topical Conference (Tokyo, Japan, 15-
17 April, 2013) 
www.psam2013.org 

• Concluding Remarks  
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http://www.nrc.gov/public-involve/public-meetings/meeting-archives/research-wkshps.html
http://www.nrc.gov/public-involve/public-meetings/meeting-archives/research-wkshps.html
http://www.psam2013.org/


Purpose* 

• Technical Objectives 
– Share information on extreme flood assessments and PSAs 
– Discuss ways to develop PFHA for PSA 

• Focus 
– Needs of Federal agencies 
– Applicability and practicality of probabilistic approaches 
– R&D and applications 

• Participants 
– Multiple U.S. government agencies 
– International organizations 
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*Grouped and paraphrased for brevity; see Backup Slides for more complete wording. 

PFHA Workshop 



Agenda 
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Opening Talk - “Importance of Risk-Informed, Performance-Based Regulations” by 
Commissioner Apostolakis 

 
Panel 1: Federal Agencies’ Interests and Needs in PFHA 
Panel 2: State-of-the-practice in Identifying and Quantifying Extreme Flood Hazards  
Panel 3: Extreme Precipitation Events 
Panel 4: Flood-Induced Dam and Levee Failures 
Panel 5: Tsunamis Flooding 
Panel 6: Riverine Flooding 
Panel 7: Extreme Storm Surge for Coastal Areas 
Panel 8: Combined Events Flooding Analysis 
Panel 9: Summary of Significant Observations, Insights and Identified Opportunities 

for Collaboration on PFHA 
 

PFHA Workshop 



Results* 

• Federal agencies and international groups are using risk-informed 
approaches for managing flooding risk. 

• Deterministic and probabilistic approaches are complementary. 
• The Senior Seismic Hazard Analysis Committee (SSHAC) 

approach to expert elicitation would be useful. 
• PFHA requires multi-disciplinary teams 
• Impediments to applying PFHA include lack of data, availability of 

experts, willingness to try, communication, and education 
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*Grouped and paraphrased for brevity; see Backup Slides for more complete wording. 

PFHA Workshop 



Program 

• Organized under the auspices of IAPSAM 
– Local organizers: share lessons, ongoing activities relevant to 

the Fukushima accident 
– IAPSAM: pilot a smaller-scale conference to complement the 

flagship PSAM series 

• Sessions (see Backup Slides for details) 
– Plenary 
– Technical Papers (Invited, Organized, General) 

• Technical Tours (Fukushima Dai-ichi, Fukushima Dai-ni, 
Tokai Dai-ni) 

• 223 attendees, 30 countries, 55 papers 
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PSAM Topical Conference 



Plenary Sessions 
• Presentations by Prof. Kondo (Chairman, AEC), Cmr. Apostolakis 

(USNRC), Cmr. Fuketa (NRA), TEPCO 
• Panels: lessons for safety professionals 

– Technical issues 
– Decision support 

• Notable PSA- and RIDM-related points include: 
– Need to challenge assumptions, also need to listen to experts and interact with 

the international community 
– Trade space for time when estimating hazard 
– TEPCO: “spent too much arguing mechanisms;” will be adding filtered vents 

and recombiners despite poor cost-benefit 
– Several hundred deaths from relocation; 80,000 still kept away from homes 

(similar number have left voluntarily); large areas to decontaminate 
– Need for and difficulty in regaining public trust 
– Expect increased use of PSA 
– Challenges continue at Fukushima Dai-ichi 
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PSAM Topical Conference 



Technical Sessions 
• Day 2 - 4 parallel sessions; Day 3 - 2 parallel sessions 
• ~45 min for invited papers, 20 min for others 
• Notable PSA- and RIDM-related points include: 

– No surprises in identified challenges (e.g., external events, SBO, 
multiple units, HRA, SAM) 

– Concern with other external events (notably volcano eruptions) 
– Concern with treating coupled effects 
– Some calls for looking at “resilience” 
– Examples of modeling of some challenges (e.g., long duration 

scenarios, mobile equipment, multiple units) 
– Potentially interesting work on dynamic PSA, HRA (Ultimate Response 

Guidelines, context modeling), Open PSA as a knowledge 
management tool 
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PSAM Topical Conference 



Observations (1 of 2) 
• PFHA and PSA communities have many commonalities 

– Problem framing (safety-related decision support, constrained 
resources, …) 

– Language for addressing uncertainty 
– Concerns (e.g., completeness, dependencies, uncertainties, required 

resources, results communication) 
• PFHA community is using sophisticated tools and approaches 

(with significant resource implications) 
– Numerical simulation 
– Data supplementation 

• The historical record may not include extremely large, relevant 
floods 
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Concluding Remarks 



Observations (2 of 2) 
• PSA community has a relatively consistent vision of technical 

challenges highlighted by the Fukushima Dai-ichi reactor accidents 
• A common theme for analysts: 

– PFHA Workshop: “Use your imagination” 
– PSAM Topical Conference: “Challenge assumptions” 

• Potential differences in technical details (e.g., importance of 
explicitly addressing time, organizations) 

• Lack of consensus (even within the PSA community) on degree of 
use of fully probabilistic approach in risk management of scenarios 
triggered by natural phenomena 
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Concluding Remarks 



Sound Familiar? 
“…[the] flooding has pointed out the possible occurrence modes of 
degradation of the safety level affecting simultaneously all the units at a site 
and has revealed some weaknesses in the site protection against external 
flooding related to: 
• the extreme … conditions considered in the design of the site protection…  
• …the diverse aspects linked to the flooding conditions including: 

– the accessibility of the equipment… 
– the simultaneous impact on several plants, with a potential risk of 

losing both the external power supplies and the ultimate heat sink. 
– the isolation of the site and the difficulties to provide rescue staff and 

equipment… 
• the management of release of water collected in the flooded facilities.” 
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- Vial, Rebour, and Perrin (2005) 

Concluding Remarks 



BACKUP SLIDES 
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PFHA Workshop Objectives 

• Facilitate the sharing of information between both Federal agencies and 
other interested parties 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). Flood  assessments include combinations of flood-causing 
mechanisms associated with riverine flooding, dam and levee safety, 
extreme storm precipitation, hurricane and storm surges, and tsunami. 
 

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

• Establish realistic plans for coordination of PFHA research studies as the 
follow-up to the workshop observations and insights. 
 

• Develop plans for a cooperative research strategy on PFHA for the 
workshop partners. 
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PFHA Workshop Focus 

• Understand the flood assessment needs of the participating 
Federal agencies with respect to the evaluation of critical 
industry infrastructure. 
 

• Leverage the flood hazard risk assessment studies 
performed to date to assess the applicability and practicality 
of using probabilistic approaches for extreme flood hazard 
assessments within a risk framework. 
 

• Discuss research or other activities needed to address 
identified gaps or challenges in the use of PFHA for extreme 
flood assessments within PRA. 
 

• Determine how these PFHA approaches and methods can 
be best utilized in conjunction with more traditional 
deterministic approaches. 



PFHA Workshop Organization 

• Dates: January 29-31, 2013 
• Location: U.S. NRC HQ (Rockville, MD) 
• Organizers 

– Co-Chairs: Tom Nicholson, Richard Raione and Christopher Cook, 
     U.S. NRC 

– Organizing Committee:  
John England and Tony Wahl, BoR;  
Mark Blackburn, DOE; 
Tony Cheesebrough and Joel Piper, DHS;  
Siamak Esfandiary, FEMA;  
Sam Lin and David Lord, FERC;  
Chandra Pathak, David Margo and Ty Wamsley, USACE;  
Timothy Cohn and Eric Geist, USGS;  
Donald Resio, University of North Florida;  
Joost Beckers, Deltares;  
Fernando Ferrante, Joe Kanney, Sunil Weerakkody, Jeff Mitman, 
Nathan Siu and Wendy Reed, U.S. NRC. 
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PFHA Workshop Results 

Over 256 registrants attended the workshop to share information and discuss 
the current state-of-knowledge on extreme flood assessments and risk 
assessments: 
 
• Risk-informed approaches are being used and are incorporated in safety 

assessments and decision-making by Federal agencies and international 
groups. 
 

• It is not a question of deterministic versus risk assessment, since they are 
complementary processes. PFHA requires probabilities of initiating events. 
 

• An expert elicitation strategy similar to the Senior Seismic Hazard Analysis 
Committee (SSHAC) would help address: 
 paucity of data for characterizing extreme events; 
 formulation of scenarios in hydrometeorologic model simulations; and 
 systematically assess uncertainties both epistemic and aleatory. 
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PFHA Workshop Results 
(continued) 

• Many of the technical challenges to implement PFHA are 
being met by researchers, however impediments to applying 
PFHA include: lack of data on frequency and magnitude of 
the events; willingness to try; availability of experts; 
communication; and education.  
 

• PFHA strategies need multi-disciplinary teams to: 
 assess complex meteorologic, hydrologic and geologic 

data;  
 simulate hydrologic conditions and scenarios; and  
 establish and conduct assessments within a risk 

framework. 
 

• University and Federal training programs need to focus on 
courses in statistics, risk and uncertainty assessments. 
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NRC Experiences in 
External Hazard Assessments 

 

• Reports on the Probabilistic Seismic Hazard Assessment 
program are documented in NUREG-2117, Rev. 1 at: 

 http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr2117/ 
 
• PFHA Workshop Program, presentation slides, abstracts and 

meeting summary are available at the Public Website: 
http://www.nrc.gov/public-involve/public-meetings/meeting-

archives/research-wkshps.html 
 
• the 3-day workshop can be viewed via archived video at: 

http://video/nrc.gov/ look for Webstreaming of 1/29 – 31/2013 meeting 
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