
Development of Flood Hazard 
Information Digests for 
Operating NPP sites
3rd Annual Probabilistic Flood Hazard 
Assessment Research Workshop

December 4-5, 2017

Kellie Kvarfordt
Curtis Smith, Ph.D.



Project Overview
• Organize flooding information and build database of currently available 

site-specific flood hazard information to
– Support development of a risk-informed analytical approach for 

flood hazards
– Help Senior Reactor Analysts (SRAs) develop simple flooding 

models and reasonable hazard curves that fit into SAPHIRE 
modeling world

…in order to
– Develop regulatory tools and guidance for NRC staff with regard to 

probabilistic flood hazard assessment (PFHA) for nuclear facilities
– Support risk-informed reactor oversight activities such as 

evaluating the risk-significance of inspection findings

• Expand the digests to include other natural external hazard 
information
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Status
• Completed

– Flooding Hazard Information Needs Workshop  
– Reviewed existing NRC databases
– Designed and implemented beta of flood hazard information 

database
– Beta testing/demonstrations
– Majority of key flood related data sources have been populated

• Remaining
– Post Fukushima flooding reevaluation information
– Expansion to other natural external hazards
– User Guide Updates
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External Hazards Web Application

4*Available only to authorized NRC staff and contractors



External Hazards Dashboard
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Drill-down to Plant Specific Activities…
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…and Plant Specific Data Sources
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Sources: NRR’s Mitigating Strategies Flood Hazard Information Database 
and Army Corp of Engineers (ACE)



Risk Models
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Hazards 
Digest

Safety 
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Integration with Safety Portal
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Watershed Data
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Sources:  
USGS and ArcGIS

HU-2 Regions

HU-8 
Subbasins

HU-12 
Subwatersheds



Precipitation Data

11



Examples of precipitation data
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Isopluvials of Precipitation with Average 
Recurrence interval of 100 years

Annual Exceedance 
Probabilities

Average Recurrence Intervals

HMR PMPs

Sources:
National Weather Service
and NOAA  Atlas 14



Stream Flow Data
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Examples of stream flow data

14

Annual maximum series of peak flow

Source:  
USGS Discharge and gage height for a 

peak event

Discharge data in the past seven 
days, available in 15 minute detailed 

increments



Coastal and Great Lakes Data
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Examples of coastal data
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Source:  
NOAA



Activity/Report Drill Down Across Plants
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Expansion to Other Natural External Hazards
• The work on other natural hazards is in progress and is being 

coordinated with the NRC External Hazards Center of Expertise 
(EHCOE)

• High winds
– Tornado
– Hurricane

• Extreme temperatures/humidity
– High and low temperature extremes
– Wet-bulb temperature

• Snow/Ice loads
• Seismic
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Publications and Subscriptions
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Ownership

Anatomy of a Publication
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Summary
• Flood Hazard Information Digest is being adapted to be a more broadly 

defined External Hazards Information Digest
• The External Hazards Information Digest organizes and presents a 

variety of relevant, plant specific information 
– This mix of publicly and non-publicly available information is 

available to select NRC staff
– Also available to contractors with appropriate authorization
– Access to individual items is controlled by those authoring the 

information
• Major flood hazard data sources have been identified and most are 

currently available in the digest
• Additional natural external hazard data sources are being identified for 

inclusion to the digest during FY18
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Questions?

INL

Kellie Kvarfordt
kellie.kvarfordt@inl.gov

208.526.0466

Curtis Smith
curtis.smith@inl.gov

208.526.9804
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NRC 

Meredith Carr
meredith.carr@nrc.gov 

301.415.6322

Joseph Kanney
joseph.kanney@nrc.gov 

301.415.1920

For questions, feedback, suggestions, or access to the External Hazards 
Information Digest, please contact us
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