
 
 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 
 

May 08, 2019 
 
MEMORANDUM TO: Frederick D. Brown, Director 

Office of New Reactors 
 
FROM: Raymond V. Furstenau  /RA/ 

Director of Nuclear Regulatory Research 
 
SUBJECT: IMPENDING PUBLICATION OF THE FINAL REPORT ON 

NUREG/CR-7131, “REVIEW OF PROBABLE MAXIMUM 
PRECIPITATION PROCEDURES AND DATABASES USED TO 
DEVELOP HYDROMETEOROLOGICAL REPORTS” 

 
 
I am forwarding for your information the enclosed final version a NUREG-CR-7131 Review of 
Probable Maximum Precipitation Procedures and Databases Used to Develop 
Hydrometeorological Reports, which the Office of Nuclear Regulatory Research (RES) will 
submit for publication in two weeks.  This report documents work sponsored by the U.S. Nuclear 
Regulatory Commission (NRC) at the U.S. Bureau of Reclamation (USBR) as part of the RES 
project, “Research to Develop Guidance on Probable Maximum Precipitation Estimates for the 
Eastern United States,” Job Control Number (JCN) N6570, as requested in RES User Need 
NRO-2008-004.   
 
This work supports revision of Regulatory Guide 1.59, “Design Basis Floods for Nuclear Power 
Plants,” last revised in 1978 (RG-1.59, Rev 2).  The staff of RES’s Fire and External Hazard 
Analysis Branch is currently revising this guide (RG-1.59, Rev 3).   
 
NUREG/CR-7131, reviews the procedures and databases that NOAA used to develop its 
Hydrometeorological Reports (HMRs) for nine regions of the adjacent 48 U.S. states, 
emphasizing on HMR 51 PMP estimates in the Carolinas.  The review also compared HMR 51’s 
procedures and data with those used in HMR 33 (published in 1956), which HMR 51 
superseded.  Regulatory Guide 1.59, Rev 2 was completed before HMR 51’s publication and 
recommends using HMR 33. 
 
The review found that the procedures for developing HMRs varied somewhat from one HMR to 
another, but that overall, PMP methods as applied in the HMRs are static and can be enhanced. 
A brief review of recent literature indicated some key areas for improvement.  Since the 
publication of the HMRs, research (funded by other organizations) in several areas (e.g. 
incorporation of radar data into a PMP storm catalog; studies for scientific understanding of 
extreme rainfalls, and storm rainfall studies and extreme rainfall probabilities using numerical 
weather prediction models) has been completed.  
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Radar rainfall estimates can be very useful in extreme storm processing and PMP estimation.  
Several investigators have utilized advanced, three-dimensional atmospheric models to 
replicate observed extreme storms, simulate them, and investigate the precipitation and other 
ingredients for extreme rainfalls and floods.  Thus improvements to PMP and extreme-storm-
estimation practice can be made by utilizing results of these investigations and associated 
methodologies.  
 
The review also considered readily available probabilistic alternatives to PMP for assessments 
and designs of critical infrastructure.  Several methods, such as regional precipitation frequency 
with L-moments (statistics used to summarize the shape of a probability distribution), have been 
utilized in probabilistic assessments of major infrastructure.  It was concluded that these 
methods can be incorporated with improvements on extreme storm-rainfall estimation in lieu of 
or including PMP.  
 
A draft of this report was provided for review by NRO’s Division of Licensing, Siting and 
Environmental Analysis.  Nonetheless, please feel free to notify the responsible RES contact if 
you have any questions concerning the impending publication of this report. 
 
RES has established an online quality survey to collect feedback from user offices on the 
usefulness of RES products and services.  This survey can be found online at the 
hyperlink:  https://drupal.nrc.gov/res/quality-survey.  I would appreciate the responsible manager 
or supervisor completing this short―about 5 minutes―survey within the next 10 working days 
to present your office’s views of the delivered RES product.  
 
Enclosure: 
As stated 
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