
  
 

 
 

January 28, 2014 
 
 
 
 
MEMORANDUM TO:  John Segala, Chief  

Licensing Branch 1 
Division of New Reactor Licensing 
Office of New Reactors 

 
FROM: Prosanta Chowdhury, Project Manager  /RA/ 

Licensing Branch 1 
Division of New Reactor Licensing 
Office of New Reactors 

 
SUBJECT: FEBRUARY 4 - 6, 2014, AUDIT OF PSEG POWER, LLC AND PSEG 

NUCLEAR, LLC EARLY SITE PERMIT APPLICATION HYDROLOGY 
ANALYSES 

 
 

By letter dated May 25, 2010, PSEG Power, LLC an PSEG Nuclear, LLC (PSEG) 
submitted the PSEG Site Early Site Permit (PSEG Site ESP) application to the U. S. Nuclear 
Regulatory Commission (NRC).  On October 29, 2012, the NRC staff issued to PSEG request 
for additional information (RAI) No. 67 related to hydrology storm surge.  By letter dated 
November 27, 2013, PSEG submitted a response to this RAI.  The NRC staff has begun 
reviewing the RAI response and has identified a need to audit the methodology, analysis, 
calculations, and modeling results in support of the Site Safety Analysis Report (SSAR), 
Section 2.4, “Hydrology,” of the PSEG Site ESP application.  The audit will take place at the 
PSEG’s Energy and Environmental Resource Center in Salem, New Jersey, from February 4 - 6, 
2014.  A copy of the audit plan is enclosed. 
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Enclosure 
 

PSEG SITE EARLY SITE PERMIT APPLICATION 
HYDROLOGY AUDIT PLAN 

 
A. Background 

 
PSEG Power, LLC and PSEG Nuclear, LLC (PSEG) submitted storm surge modeling information 
in Site Safety Analysis Report (SSAR), Section 2.4, “Hydrology,” of the PSEG Site Early Site 
Permit (ESP) application.  In the course of the review of this information, the staff issued a request 
for additional information (RAI) related to hydrology storm surge.  On November 27, 2013, PSEG 
submitted a response to this RAI.  The NRC staff reviewed the information in the RAI response in 
conjunction with SSAR Section 2.4, and identified information needs that would promote a better 
understanding of the detailed analyses and bases underlying the formal application. 

 
The purpose of this audit is for the NRC staff to review the storm surge models, supporting 
modeling documentations, and calculation packages, and discuss these issues with the applicant’s 
subject matter experts (SMEs), staff and contractors.  This audit will allow the NRC staff to better 
understand the storm surge modeling results in order to make accurate safety conclusions 
concerning site characteristics and assess the consequences of storm surge flooding.  It will also 
assist the NRC staff in identifying any additional information that the staff may need during its 
review of PSEG Site ESP application. 

 
B. Regulatory Audit Bases 

 
This regulatory audit is based on the following: 

 
• NUREG 0800, “Standard Review Plan,” Section 2.4, “Hydrology” 
• RS-002, “Guidance for Processing Applications for Early Site Permits” 
• Regulatory Guide (RG) 1.206, “Combined License Applications for Nuclear Power Plants” 

 
C. Regulatory Audit Scope or Methodology 

 
• The area of focus for the audit is the PSEG Site ESP application and supporting 

documentation. 
 
D. Information and Other Material Necessary for the Regulatory Audit 

 
• ESP Application, Rev. 2, Section 2.4 
• Information Needs (See ATTACHMENT) 

 
E. Audit Team 

The following are the audit team members:  

Kenneth Erwin, NRC Audit Team Lead 
Henry Jones, NRC Audit Team Member 
Michelle Bensi, NRC Audit Team Member 
Michael Lee, NRC Audit Team Member 
Joseph Giacinto, NRC Audit Team Member 
Kevin Quinlan, NRC Audit Team Member 



 

 

Chris Bender, Taylor Engineering, Inc., NRC Audit Team Member  
Prosanta Chowdhury, NRC Project Manager 
Michael Eudy, NRC Project Manager 
Michael Takacs, NRC Project Manager 

 
F. Logistics 

 
Date: February 4 and 5, 2014 
 8:30 a.m. – Audit Opens 
 4:30 p.m. – Audit Adjourns for the Day 
 
 
Date: February 6, 2014 
 8:30 a.m. – Audit Resumes 
 11:30 a.m. – Audit Concludes 
 12:30 p.m. – Audit Exit – Public Meeting Begins (Conference call format) 
 4:00 p.m. – Audit Exit – Public Meeting Adjourns  

 
 
Location: PSEG Nuclear Development 

Energy and Environmental Resource Center 
244 Chestnut St. 
Salem, New Jersey 

 
G. Deliverables 

 
The audit team plans to issue a regulatory audit summary within 90 days after completing the audit. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

ATTACHMENT 

 

PSEG Site - Hydrology (Chapter 2.4) Review 
Site Audit Information Needs

 
Serial 

No. 
SSAR 

Section 
Information Need 

1 2.4.5 Have available the following SWAN+ADCIRC Mesh 
documentation and knowledgeable SME to discuss: 

o Fort.13, Fort.14, Fort.15, Fort.26 for mesh applied in PSEG 
analysis runs (FEMA Region 3 Coastal study provided base 
model) 

o Documentation that describes changes to FEMA Region 3   
mesh and nodal attributes to improve representation around 
the PSEG facility. 

2 2.4.5 Have available the following SWAN+ADCIRC Validation 
documentation and knowledgeable SME to discuss: 

o Wind and pressure field files for validation storms (Isabel 
and Nor’easter Ida)  

o Documentation and calculation packages that shows the 
model validation results (tables and figures of measured 
versus modeled results for locations with water level, 
current, and/or wave data).  

3 2.4.5 Have available the following SWAN+ADCIRC  JPM-OS Storm 
Evaluation documentation and knowledgeable SME to discuss:  

o Documentation and calculation packages that show the 
JPM-OS development and resulting JPM-OS storm suite. 
Specific information needed:  

 methods to determine JPM-OS storm parameters 
(track angles, intensities, radius to maximum winds, 
intensity, etc.)  

 method to produce JPM-OS winds  
 method applied to simulate JPM-OS storms in    

SWAN+ADCIRC  
 method to analyze SWAN+ADCIRC storm surge 

data to produce various return period water levels  
 method to include uncertainty (aleatory and 

epistemic)  

o Wind and pressure field files for SWAN+ADCIRC model runs 
that produced the highest five surge levels at the PSEG 
facility  

o Documentation that shows the model results (tables and 
figures of modeled water level, current, and/or wave data for 
locations analyzed near the PSEG facility).  

o Documentation that discusses any changes to modeling 
approach to handle instances of SWAN+ADCIRC model 
instability found during simulation of JPM-OS storms. 
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Serial 
No. 

SSAR 
Section 

Information Need 

4 2.4.5 Have available the following wave runup evaluation 
documentation and knowledgeable SME to discuss:  

o Documentation and calculation packages that detail the 
approach, analysis, and results of wave runup calculations at 
the PSEG facility.  

o Documentation of pertinent facility structure slopes, 
roughness, and heights as applied in the wave run-up 
calculations  

o Documentation of how SWAN wave heights and periods 
were applied within wave run-up calculations  

 Significant wave height versus maximum wave 
height, or other wave height level  

 Peak period, mean period, or other wave period 
level  

5 2.4.5 Have available the following total water level calculation 
documentation and knowledgeable SME to discuss: 

o Documentation and calculation packages that detail the 
approach, analysis, and results of total water level 
calculations at the PSEG facility (SWAN+ADCIRC plus wave 
run-up). 

6 2.4.5 Have available the following probabilistic characterization of 
storm surge documentation and knowledgeable SME to discuss: 

o Documentation and calculation packages that detail the 
approach, analysis, and results of probabilistic water level 
calculations. Specific information needed:  

 determination of water levels input into probabilistic 
model  

 how tides, river discharge, Holland B, forward velocity 
handled within method  

 treatment of uncertainty within the calculations  
7 2.4.5 Have available appropriate documents and references as well 

as an SME who is knowledgeable about the probabilistic 
characterization of storm surge to discuss the following: 

o Interpretation of the annual exceedance probability (AEP) of 10ି଺ in light of the use of deterministic models and any 
associated potential bias inherent in those models.  
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Serial 
No. 

SSAR 
Section 

Information Need 

8 2.4.5 Have available relevant documentation and an SME who is 
knowledgeable about the probabilistic characterization of storm 
surge to discuss the following: 

o Probability distributions (distribution models and parameters) 
associated with storm parameters and error terms in the 
JPM-OS integral. 

o Basis for distribution models and parameters selected, 
including any analyses performed using historical data or 
expert judgment, or based on existing studies (including 
copies of reports and draft reports taken as final). 

o Approach to account for epistemic uncertainty in the 
characterization of selected distributions and their 
parameters (including potential alternate interpretations of 
available data). 

o The effect of limited historical record on the characterization 
of distribution models and parameters. 

o Approach account for epistemic uncertainty in model 
selection and characterization of inputs (e.g., bathymetry, 
topography). 

o Treatment and incorporation of aleatory uncertainty. 

o The distribution parameters for the composite error term. 

9 2.4.5 Have available relevant documentation and an SME who is 
knowledgeable about the probabilistic characterization of storm 
surge to discuss the following: 

o Sensitivity studies performed related to exclusion of 
parameters from the JPM-OS integration. 

o Treatment of the Holland B parameter through modification 
of the standard deviation of the error term. 

10 2.4.5 Have available (1) computer codes, relevant input/output files 
(including subroutines), and calculation packages used to 
perform or validate JPM-OS integration and associated 
calculations and (2) an SME who is knowledgeable about the 
code, files, and calculations. 

 



 

4 
 

 

Serial 
No. 

SSAR 
Section 

Information Need 

11 2.4.5 Have available relevant documentation and an SME who is 
knowledgeable about the probabilistic characterization of storm 
surge to discuss the following: 

o The basis and implication of the selected discretization 
scheme for the JPM-OS integration. 

12 2.4.5 Have available a table of the storm parameters and resulting 
surge levels used to develop the surge response surface. 

13 2.4.5 Have available the following Design Basis Level Calculation 
documentation and knowledgeable SME to discuss: 

o Data applied to determine the potential Sea Level Rise 
(SLR) at the PSEG facility.  

o Rationale for selecting 10
-6 

as the design basis level floods.
 

 
 



 
 

 
 

ESP - PSEG Mailing List       (Revised 01/23/2014) 
cc: 
       David Lochbaum 
Mr. Richard L. Baker Union of Concerned Scientists 
Bechtel Power Corporation 1825 K St. NW, Suite 800 
5275 Westview Drive Washington, DC  20006-1232 
Frederick, MD  21703-8306        
       Mr. James Mallon 
Mr. Lionel Batty Early Site Permit Manager 
Nuclear Business Team PSEG Power, LLC 
Graftech 224 Chestnut St. 
12300 Snow Road Salem, NJ  08079 
Parma, OH  44130        
       Manager 
Mr. R. C. Braun GT-MHR Safety & Licensing 
Senior Vice President - Nuclear Operations General Atomics Company 
PSEG Nuclear, LLC PO Box 85608 
One Alloway Creek Neck Rd. San Diego, CA  92186-5608 
Hancock's Bridge, NJ  08038        
       Mr. Edward L. Quinn 
Norm Cohen Longenecker and Associates 
Coord, Unplug Salem Campaign Utility Operations Division 
321 Barr Ave. 23292 Pompeii Drive 
Linwood, NJ  08221 Dana Point, CA  92629 
              
Mr. Ronnie L. Gardner Mr. David Repka 
Manager Winston & Strawn LLP 
AREVA NP Inc. 1700 K. Street, NW 
3315 Old Forrest Road Washington, DC  20006-3817 
P.O. Box 10935        
Lynchburg, VA  24506-0935 David Robillard 
       Principal Nuclear Engineer 
Mr. Eugene S. Grecheck PSEG Power, LLC 
Vice President 224 Chestnut Street 
Nuclear Support Services Salem, NJ  08079 
Dominion Energy, Inc.        
5000 Dominion Blvd. Mr. Robert E. Sweeney 
Glen Allen, VA  23060 IBEX ESI 
       4641 Montgomery Avenue 
Mr. Roy Hickok Suite 350 
NRC Technical Training Center Bethesda, MD  20814 
5700 Brainerd Road        
Chattanooga, TN  37411-4017 
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Mr. Gary Wright, Director 
Division of Nuclear Facility Safety 
Illinois Emergency Management Agency 
1035 Outer Park Drive 
Springfield, IL  62704 
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Email 
Alicia.Williamson@nrc.gov   (Alicia Williamson) 
Allen.Fetter@nrc.gov   (Allen Fetter) 
APAGLIA@Scana.com   (Al Paglia) 
APH@NEI.org   (Adrian Heymer) 
awc@nei.org   (Anne W. Cottingham) 
Christine.Neely@pseg.com   (Christine Neely) 
CumminWE@Westinghouse.com   (Edward W. Cummins) 
cwaltman@roe.com   (C. Waltman) 
david.hinds@ge.com   (David Hinds) 
david.lewis@pillsburylaw.com   (David Lewis) 
david.robillard@pseg.com   (David Robillard) 
donald.woodlan@luminant.com   (Donald Woodlan) 
draleigh@curtisswright.com   (Denna Raleigh) 
ecullington@earthlink.net   (E. Cullington) 
ed.burns@earthlink.net   (Ed Burns) 
erg-xl@cox.net   (Eddie R. Grant) 
Frieda.Fisher-Tyler@state.de.us 
gcesare@enercon.com   (Guy Cesare) 
GovePA@BV.com   (Patrick Gove) 
greg.gibson@unistarnuclear.com   (Greg Gibson) 
James.Mallon@pseg.com   (James Mallon) 
james1.beard@ge.com   (James Beard) 
jerald.head@ge.com   (Jerald G. Head) 
john.elnitsky@pgnmail.com   (John Elnitsky) 
Joseph_Hegner@dom.com    (Joseph Hegner) 
keepermaya@delawareriverkeeper.org   (Maya K. van Rossum) 
KSutton@morganlewis.com   (Kathryn M. Sutton) 
kwaugh@impact-net.org   (Kenneth O. Waugh) 
lchandler@morganlewis.com   (Lawrence J. Chandler) 
maria.webb@pillsburylaw.com   (Maria Webb) 
marilyn.kray@exeloncorp.com 
mark.a.giles@dom.com   (Mark Giles) 
matias.travieso-diaz@pillsburylaw.com   (Matias Travieso-Diaz) 
media@nei.org   (Scott Peterson) 
MSF@nei.org   (Marvin Fertel) 
murawski@newsobserver.com   (John Murawski) 
nirsnet@nirs.org   (Michael Mariotte) 
Nuclaw@mindspring.com   (Robert Temple) 
patriciaL.campbell@ge.com   (Patricia L. Campbell) 
patrick.mulligan@dep.state.nj.us   (Patrick Mulligan) 
paul.baldauf@dep.state.nj.us   (Paul Baldauf) 
Paul@beyondnuclear.org   (Paul Gunter) 



 
 

 
 

pbessette@morganlewis.com   (Paul Bessette) 
RJB@NEI.org   (Russell Bell) 
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robert.kitchen@pgnmail.com   (Robert H. Kitchen) 
sabinski@suddenlink.net   (Steve A. Bennett) 
sfrantz@morganlewis.com   (Stephen P. Frantz) 
stephan.moen@ge.com   (Stephan Moen) 
strambgb@westinghouse.com   (George Stramback) 
Tony.Robinson@areva.com   (Tony Robinson) 
trsmith@winston.com   (Tyson Smith) 
Vanessa.quinn@dhs.gov   (Vanessa Quinn) 
Wanda.K.Marshall@dom.com   (Wanda K. Marshall) 
whorin@winston.com   (W. Horin)  
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