
 
 

May 25, 2010 
 
 
 
MEMORANDUM TO:  Joseph Colaccino, Chief 

US EPR Projects Branch 
Division of New Reactor Licensing 
Office of New Reactors 

 
FROM:   James A. Steckel, Project Manager   /RA/ 

US EPR Projects Branch  
Division of New Reactor Licensing 
Office of New Reactors 
 

SUBJECT:  REGULATORY AUDIT SUMMARY:  VERIFICATION OF INFORMATION 
TO SUPPORT THE BASIS OF LICENSING DECISIONS RELATED TO 
SPECIFIC AREAS OF CHAPTER 2, SECTION 2.5, OF THE  
CALVERT CLIFFS NUCLEAR POWER PLANT UNIT 3  
FINAL SAFETY ANALYSIS REPORT  

 
 
By letters dated July 13, 2007, and March 17, 2008, Calvert Cliffs 3 Nuclear Project, LLC, and 
UniStar Nuclear Operating Services, LLC, submitted to the United States (U.S.) Nuclear 
Regulatory Commission (NRC) its application for construction and operation licensing of its 
Unit 3 reactor of the U.S. EPR design in accordance with the requirements contained in 
Title 10 of the Code of Federal Regulations (10 CFR) Part 52, “Licenses, Certifications, and 
Approvals for Nuclear Power Plants.” 
 
On March 16 and 17, 2010, technical review staff from the NRC Office of New Reactors 
Geoscience and Geotechnical Engineering Branch accompanied by subject matter experts and 
project management personnel, conducted a site audit of the proposed Calvert Cliffs Nuclear 
Project Unit 3.  The audit was needed to support staff technical review of the geotechnical 
methodology, calculations and analysis of Combined Operating License (COL) Final Safety 
Analysis Report (FSAR) Section 2.5.  Audit activities included a site tour, inspection of certain 
core borings from the site, and review of geotechnical calculations for the settlement and 
bearing capacity determinations provided in the FSAR.  Additional discussions, in the format of 
a public meeting, were held on specific requests for additional information (RAIs) submitted by 
NRC staff against COL FSAR Section 2.5.  At the completion of the audit, staff concluded there 
was a need for additional clarification of the calculations used in the geotechnical results 
provided in the FSAR.  The applicant was informed that additional RAI questions would be 
generated by staff. 
 
 
Enclosures: 
As stated  
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ENCLOSURE 1 

AUDIT SUMMARY:  GEOTECHNICAL SITE AUDIT FOR THE PROPOSED CALVERT  
CLIFFS NUCLEAR POWER PLANT UNIT 3, MARCH 16 AND 17, 2010 

 
Nuclear Regulatory Commission (NRC) staff conducted a site audit for the proposed Calvert 
Cliffs Nuclear Power Plant Unit 3 (CCNPP3), in Lusby, Maryland, on March 16 and 17, 2010.  
The audit took place at the Education Center of the existing CCNPP Units 1 and 2, which 
adjoins the property of the proposed new plant.  The agenda and topics for the audit are defined 
in Enclosure 2, “Audit Plan to Review Selected Areas Related to UniStar COL FSAR Section 2.5 
and Supporting Technical Information.” 
 

Purpose 
This geotechnical site audit was needed to complete the CCNPP3 Final Safety Analysis Report 
(FSAR) review in an efficient manner and to support the combined operating license (COL) 
FSAR technical review in conformance with NRC NUREG-0800, “Standard Review Plan for the 
Review of Safety Analysis Reports for Nuclear Power Plants,” Section 2.5. 

Participants 
Lists of audit participants for Day One and Day Two of the audit are available as Exhibits 1 
 and 2, respectively. 

Summary of Audit Activities – March 16 
Audit activities on Day One included a site tour, inspection of certain core borings from the site, 
and clarification discussions with CCNPP representatives concerning the geotechnical 
calculations for settlement and bearing capacity determinations.  The following is a summary of 
these activities: 

Site Tour 
A tour of the CCNPP proposed new site was provided, including a walking tour of areas 
associated with proposed ultimate heat sink structures, and a driving tour of the proposed 
location of other plant structures. 

Review of Soil Borings 
Borings of interest included B-301, B-302, B-774, and B-357A.  Undisturbed Shelby tube soil 
bore samples, focusing on the load bearing layer (i.e. Stratum IIB soils), were provided.  
Samples reviewed contained undisturbed cores from various depths, similar to the following 
tubes for the B-301 boring: 
 
1. Tube 1:  B-301B UD-1, 78 ft – 80 ft 
2. Tube 2:  B-301B UD-2, 88 ft – 90 ft 
3. Tube 3:  B-301B UD-3, 98 ft – 100 ft 
4. Tube 4:  B-301B UD-4, 10 8ft – 110 ft 
 
Corresponding jars sample from borings were also made available for the same identified 
borings (B-301, B-302, B-774, and B-357A).  Typical of this group of samples was the set of jars 
representing bore B-302, with 12 samples identified as S-24 through S-35, corresponding to 
depths from 108.5 ft to 170.0 ft.
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Review of Geotechnical Methodology, Calculations and Analyses 
Calculation package documentation reviews and discussions were held with the geotechnical 
contractor staff from Paul C. Rizzo Associates.  Rizzo representatives chose the methodology, 
the models, and conducted the calculations used to determine soil bearing capacities, 
settlement, slope stabilities, and lateral earth pressure, among others. 

Specific items for further discussion that developed from the calculation packages review during 
this first day were the following: 

1. Adequacy of the assumed initial stress conditions with excavation in place, for non-linear 
model used in calculations. 
 

2. No consideration of seismic event induced settlement. 
 

3. Adequacy of handling of spatial variability of the soil layers. 
 

4. Adequacy of induced stresses determination in the hand calculation for settlement 
estimation. 

 
Summary of Audit Activities – March 17 

Continuation of Review of Geotechnical Methodology, Calculations and Analyses 
Calculation package documentation reviews and discussions continued with the geotechnical 
contractor staff from Rizzo Associates.  The Bearing Capacity Calculation Package was 
examined, with clarifications requested on the use of the Meyerhof model.  The Slope Stability 
Calculation Package was discussed, and questions were raised about the uncertainty of various 
soil properties.  Questions were raised about the Poisson’s ratio used in calculations for 
saturated soil conditions.  There were also questions raised about the differential settlement 
potential between Category 1 structures, and the triaxial and resonant column torsional shear 
test data obtained for backfill soil. 

As a result of the reviews and discussions from both days, several issues were identified and 
will be reviewed by staff for development as a set of new request for additional information 
(RAIs) questions.  These issues include the following: 
 
1. Settlement 

 
a. Adequacy of initial stress condition in 3D finite element method (FEM) model 
 
b. Evaluation of possible settlement due to seismic event 
 
c. Adequacy of hand calculation of settlement 
 
d. Evaluation of differential settlement for Category 1 structures compliance with the 

standard design 
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2. Lateral Earth Pressures 
 
a. Evaluation of pressure due to compaction 
b. Adequacy of Poisson’s ratio value used in lateral earth pressure calculations 
c. Consideration of design loads, including construction loads 

 
3. Bearing capacity 

 
a. Consideration of the possible bearing capacity reduction due to seismic loadings 

 
4. Soil parameters for Stratum IIB cemented sand layer 

 
a. Effect of spatial variability of soil layers on settlement calculation 
 
b. Effect of soil property variation on bearing capacity calculation 
 
c. Effect of uncertainty in soil properties on slope stability analysis 
 
d. Adequacy of the use of Meyerhof’s model in bearing capacity analysis since 

multiple layers presented Stratum IIB 
 

In addition, a formal request will be made by staff for access to specific data sets used in the 
calculation of various soil parameters.  With these data sets NRC will conduct geotechnical 
confirmatory analyses.  The identified CCNPP Unit 3 geotechnical data sets are: 
 
 Calculation Subject
1. 09-4179.01-F2 EPBG and ESWB Best Estimate of Soil Profile 
2. 09-4179.01-F4 Calvert Cliffs Time Histories of Controlling Events 
3. 09-4179.01-F9 Soil Strata, Thickness, and Elevations 
4. 09-4179.01-F10 CCNPP3 UHS Best Estimate of Soil Profile 
5. 09-4179.01-F12 Index Properties 
6. 09-4179.01-F13 Unit Weights 
7. 09-4179.01-F16 Triaxial Compression & Direct Shear Testing 
8. 09-4179.01-F17 Undrained Shear Strength 
9. 09-4179.01-F18 Slope Stability Analysis 
10. 09-4179.01-F19 Elastic Modulus of Soil Layers Unit 3 
11. 09-4179.01-F20 Construction Loads, Areas and Elevations of CCNPP3 
12. 09-4179.01-F22 CCNPP Unit 3 Power Block Area Settlement 
13. 09-4179.01-F25 Bearing Capacity of Safety Related Buildings at CCNPP Unit 3 
14. 09-4179.01-F32 Static and Seismic Lateral Earth Pressures for Below Grade Walls 

at CCNPP Unit 3 
 

RAI Clarification Discussion (Public Meeting Format) 
During the afternoon of March 17, 2010, there was a discussion, in the format of a public 
meeting, on RAI 218, Questions 02.05.04-3 through 02.05.04-16, previously submitted by NRC 
staff against COL FSAR Section 2.5.4.  NRC staff in attendance at the public meeting included 
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Rebecca Karas, Weijun Wong, Ricardo Rodriguez, Surinder Arora, James Steckel, and two 
subject matter experts under contract to support staff technical review, Carl Constantino and 
Thomas Houston.  James Biggins of the NRC Office of General Council also participated via the 
teleconference bridge line.  Participants representing the applicant included, Steve Strout of 
UniStar, and technical support contractor Antonio Fernandez.  This was a Category 1 meeting, 
and four members of the public also participated via the bridge line. 
 
The meeting provided a means for NRC staff to understand the status of progress made on the 
responses to RAI 218, Questions 2.5.4-3 through 2.5.4-16, and to allow the applicant to request 
clarification on any of the questions.  The information exchanged in the discussion that followed 
assisted the applicant representatives to fully understand the questions and for staff to 
understand the progress made on question responses.  The following is a summary of the 
outcome of specific information discussed: 
 
Question Discussion Item Outcome 
2.5.4-3 Soil parameters and variability used in 

calculations of soil bearing 
capacity/stability, shear strength, etc. 

Concerns were understood by the 
applicant and will be addressed in RAI 
responses. 

2.5.4-4 Should in-situ soils be left in place No questions; not prepared to discuss 
2.5.4-5 Lean concrete leveling mat No questions; not prepared to discuss 
2.5.4-6 Backfill shear wave velocity departure ITAAC update 
2.5.4-7 Compaction test recommendations 

and specifications 
Types of tests to consider for data: 
moisture, relative density 

2.5.4-8 Effect of low groundwater pH on 
subsoil strength 

No questions; not prepared to discuss 

2.5.4-9 Measures to protect concrete in soil Tied to information in COL FSAR  
Section 3.8 

2.5.4-10 Low soil sliding coefficients Tied to information in COL FSAR  
Section 3.8 

2.5.4-11 Post-construction groundwater level 
impacts 

Possible revision of Final Safety Analysis 
Report (FSAR) Section 2.4.12, and 
revised response to RAI 101 

2.5.4-12 Development of strain dependent 
properties for backfill 

Strain dependent properties will be 
clarified in the FSAR 

2.5.4-13 Monitoring program details for 
foundation rebound and settlement 

Monitoring plan will be developed, with 
frequency of readings provided 

2.5.4-14 Liquefaction potential for underground 
Category 1 items between power 
block and UHS 

Possible removal and replacement of soil 
type 

2.5.4-15 Bearing capacity weight factor 
determination; soil compressibility; 
clarification of Meyerhof model usage 

Justification will be provided in the RAI 
response for the methods chosen 

2.5.4-16 Apparent typos noted in the SAR Agreed; will fix identified typos 
 
Two members of the public participated with questions concerning stability of the site in relation 
to seismic generated forces.  Staff provided answers to the extent possible while making certain 
the meeting remained focused on the geotechnical RAI discussion announced in the meeting 
notice. 
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Audit Closure 
The staff provided an audit summation at the close of audit activities on the afternoon of 
March 17, 2010.  The applicant’s representatives were thanked for hosting NRC staff during this 
review and for their efforts to provide all required information, samples, and subject matter 
experts.  The general assessment by staff was that progress on geotechnical RAI responses 
appears to be appropriate for the end of scheduled Phase 1 activities.  The audit provided for 
additional clarification of existing RAI questions, but there will likely be new RAI questions 
generated as a result of geotechnical review activities during the audit.  The general 
assessment by the staff is that the applicant should make a determined effort to review all 
methodologies and assumptions that go into the geotechnical calculations. 

 
 



Enclosure 2 

AUDIT PLAN TO REVIEW SELECTED AREAS RELATED TO 
UNISTAR COL FSAR SECTION 2.5 AND SUPPORTING TECHNICAL INFORMATION 

 
 
APPLICANT: UniStar, Inc. 
 
 
APPLICANT CONTACT: Rob Poche 
 
 
TIME: 9:00 a.m. to 5:00 p.m. on March 16, 2010, and 
 9:00 a.m. to 3:00 p.m. on March 17, 2010 
   
 
LOCATION: Calvert Cliffs Nuclear Power Plant 

Lusby, MD 
 
 
REVIEWERS: Rebecca Karas, NRO, RGS1 Branch Chief 
 Ricardo Rodriguez, NRO, RGS1 Reviewer 
 Weijun Wang, NRO, RGS1 Audit Lead 
 Surinder Arora, NRO, Lead PM 
 James Steckel, NRO, Chapter PM 
 Joseph Colaccino, NRO, NARP Branch Chief 
 Carl Constantino, CJC Associates 
 Thomas Houston, Numark Associates 
  

BACKGROUND 

To complete the review of Section 2.5, “Geology, Seismology, and Geotechnical Engineering,” 
of the Calvert Cliffs Nuclear Power Plant Unit 3 (CCNPP3) combined operating license (COL) 
Final Safety Analysis Report (FSAR), the Nuclear Regulatory Commission (NRC) staff has 
planned audit activities defined in Attachments 1 and 2 of this plan. 
 
The audit is needed to accomplish the CCNPP3 FSAR review in an efficient manner and to 
support the COL FSAR technical review in conformance with NRC NUREG-0800, “Standard 
Review Plan for the Review of Safety Analysis Reports for Nuclear Power Plants,” Section 2.5. 
 
Audit activities include inspection of certain core borings from the site, a site tour, and, as 
necessary, clarification discussions with CCNPP3 representatives concerning the geotechnical 
calculations for settlement and bearing capacity determinations.  There will also be discussions, 
in the format of a public meeting, on pertinent Requests for Additional Information (RAIs) 
submitted by NRC staff against COL FSAR Section 2.5. 

AUDIT BASIS 

• NUREG-0800, “Standard Review Plan for the Review of Safety Analysis Reports  
for Nuclear Power Plants: LWR Edition – Site Characteristics and Site Parameters 
(Chapter 2).” 
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PURPOSE AND APPROACH 

 
The purpose of this audit is to review soil borings and their documentation, and to discuss 
questions staff may have after their preliminary review of the geotechnical calculations 
developed by UniStar, that pertain to the generation of Sections 2.5.1, 2.5.2, and 2.5.3 of the 
UniStar COL FSAR.  Additionally, the audit will provide staff the chance to tour the proposed 
CCNPP3 site, in particular locations associated with the ultimate heat sink.  Also, there will be 
opportunity for discussion with UniStar subject matter experts on issues that may require 
clarification regarding NRC generated RAIs associated with the staffs’ review of COL FSAR 
Section 2.5.  This RAI discussion will be held as a call-in public meeting. 
 
An audit agenda is shown in Attachment 1 and the audit topic items and requested material for 
review are identified in Attachment 2. 
 
The materials identified in Attachment 2 are to be made available by UniStar at the audit 
location.  NRC staff request that the applicant be prepared to provide soil core borings focusing 
on the load bearing layer (i.e., Stratum II soils).  Additional samples of borings relevant to the 
discussion topics in Attachment 2 may be requested.  The staff also requests that UniStar 
subject matter expert personnel experienced in the geologic calculation methodology and 
supporting material be available for interview. 
 
It is requested that UniStar representatives attending the audit be familiar with the details of the 
audit topics and assure that documents and technical supporting evidence will be available to 
the NRC reviewers. 
 

AUDIT ACTIVITIES AND SCHEDULE  

 
NRC staff will conduct the review over a period of two business days, March 16 and 17, 2010.  
If necessary, NRC may request an ad-hoc extension of the audit at the same location if findings 
during the ongoing audit reveal the need for additional time.  Such an extension will be 
requested by the NRC staff responsible for the audit before the meeting is adjourned on 
March 17, 2010.  If such an extension is necessary it will be scheduled to occur on a mutually 
agreed upon date. 
 
Following the audit, each technical reviewer will prepare a separate audit summary with specific 
findings, to be sent to the Lead Auditor by April 7, 2010.  The NRC Chapter Projector Manager 
will assemble and prepare a final audit report.  The final report will be made available to all 
contributors for their concurrence by April 21, 2010.  Any final notes by the contributors will be 
communicated no later than April 21, 2010. 
 
 



Attachment 1 

Agenda 
NRC CCNPP3 Site Audit 

Pertaining to the Review of the UniStar FSAR, Section 2.5 
March 16-17, 2010 

CCNPP3 Proposed Site, and UniStar offices 
Lusby, MD 

 
 

Tuesday, March 16, 2010, MORNING SESSION:  AUDIT 

9:00 a.m. - 9:30 a.m.     Audit Entrance / Introduction ........................... [NRC/UNISTAR] 

9:30 a.m. - 10:45 a.m.   Site Tour and Review of UHS Location ........... [NRC/UNISTAR] 

10:45 a.m. - 12:00 p.m. Core Borings Review, Including Supporting 

     Documentation ................................................ [NRC/UNISTAR] 

12:00 p.m. - 1:00 p.m.  Lunch 

Tuesday, March 16, 2010, AFTERNOON SESSION:  AUDIT 

1:00 p.m. - 3:30 p.m. Documentation Review and Discussion:  Methodology for Seismic 
Calculations and Analysis ............................... [NRC/UNISTAR] 

3:30 p.m. - 3:45 p.m. NRC Internal Caucus ...................................................... [NRC] 

3:45 p.m. - 4:00 p.m.  Exit Meeting .................................................... [NRC/UNISTAR] 

4:00 p.m.   Adjourn  

 

Wednesday, March 17, 2010, MORNING SESSION:  AUDIT 

9:00 a.m. - 9:15 a.m. Clarification of items from Previous day, 
    if needed......................................................... [NRC/UNISTAR] 

9:15 a.m. - 12:00 p.m. Documentation Review and Discussion:  
   Methodology for Seismic Calculations and 
    Analysis .......................................................... [NRC/UNISTAR] 

12:00 p.m. - 1:00 p.m. Lunch 

Wednesday, March 17, 2010, AFTERNOON SESSION:  AUDIT Conclusion 

1:00 p.m. - 2:30 p.m. PUBLIC MEETING –  
   RAI Clarification Discussion ............................ [NRC/UNISTAR] 

2:30 p.m. - 2:45 p.m. Exit Meeting .................................................... [NRC/UNISTAR] 

3:00 p.m.   Adjourn  



Attachment 2 

CCNPP3 Site Audit Topics and Supporting Technical Information 

UniStar COL FSAR Section 2.5, “Geology, Seismology, and Geotechnical Engineering”  
 
 
Site Tour 

• Tour of the CCNPP3 proposed site, in particular, locations associated with ultimate heat 
sink (UHS) structures. 

Review of Soil Borings 

• Review of undisturbed soil samples focusing on load bearing layer (i.e., Stratum II soils).  
Borings of interest include B-301, B-302, B-774 and B-357A. 

• Additional borings should be available, if requested. 

Methodology for Seismic Calculations and Analyses 

 
• Documentation review and discussion of the methodology used to develop the model to 

calculate soil bearing capacity and expected settlement calculations. 

RAI Clarification Discussions (Public Meeting Format) 

 
• Clarification discussions, including UniStar’s planned approach for response, on the 

RAIs prepared during technical review of the following COL FSAR Sections: 
 

o Section 2.5.4, “Stability of Subsurface Materials and Foundations” 
 

 RAI-195 (eRAI-3908), Question 02.05.04-1, liquefaction potential 
evaluation related data 
 

 RAI-201 (eRAI-4255), Question 02.05.04-2, methodology and package 
used to develop model to calculate bearing capacity and expected 
settlement 

 
 RAI-218 (eRAI-4332), Questions 02.05.04-3 – 02.05.04-16, various 

questions related to subsurface materials and foundations 
 

o Section 2.5.5, “Stability of Slopes” 
 

 RAI-215 (eRAI-4333), Question 02.05.05-1, effect of higher groundwater 
on slope stability 

 



 

 Exhibit 1 

 
UniStar

Attendance Sheet, March 16, 2010 
 

Name 
 

Organization 

Steven Strout UniStar 
Rober Poche UniStar 

Dean Hollmann Bechtel 
Azekah Griffiths RIZZO 

Diego Rivera RIZZO 
Erden Onur Tastan RIZZO 
Antonio Fernandez RIZZO 

Wayne Massie UniStar 
Martin Owens AREVA 
Todd Oswald AREVA 

Nasser Massoudi Bechtel 
Oliver Mallet UniStar 
Guy Pastor UniStar 

Weijun Wang NRC 
Ricardo Rodriguez NRC 

Rebecca Karas NRC 
James Steckel NRC 
Surinder Arora NRC 
Carl Costantino CJC Associates 

Thomas Houston CJC Associates 
Joseph Colaccino NRC 



 
 

Exhibit 2 

UniStar
Attendance Sheet, March 17, 2010 

 
Name 

 
Organization 

Dean Hollmann Bechtel 
Robert Poche UniStar 
Steve Strout UniStar 

Rebecca Karas NRC 
Thomas Houston CJC Associates 

Weijun Wang NRC 
Surinder Arora NRC 
James Steckel NRC 

Ricardo Rodriguez NRC 
Carl Costantino CJC Associates 

Nasser Massoudi Bechtel 
Martin Owens AREVA 

Guy Pastor UniStar 
Olivier Mallet UniStar 

Wayne Massie UniStar 
Erden Onur Tastan RIZZO 

Diego Rivera RIZZO 
Todd Oswald AREVA 

Azekah Griffiths RIZZO 
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