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     October 26, 2007 

Mr. J. A. “Buzz” Miller, Senior Vice President 
Nuclear Development 
Southern Nuclear Operating Company, Inc. 
40 Inverness Center Parkway 
P.O. Box 1295 
Birmingham, AL  35201 

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO. 9 – SOUTHERN 
NUCLEAR OPERATING COMPANY EARLY SITE PERMIT APPLICATION FOR 
THE VOGTLE ESP SITE 

Dear Mr. Miller: 

By letter dated August 14, 2006, Southern Nuclear Operating Company, Inc. (SNC) submitted an 
application for an early site permit (ESP) for the Vogtle ESP site.  Subsequently, SNC submitted 
changes to the Vogtle ESP application by letters dated September 13, 2006, November 13, 
2006, and May 3, 2007.  On August 15, 2007, SNC submitted to the NRC a supplement to the 
ESP application expanding the scope of the application to include a request for approval to 
perform selected construction activities, generally labeled limited work authorization-2 (LWA-2) 
activities, as described in Title 10 of the Code of Federal Regulations Section 50.10(e)(3). 

The U.S. Nuclear Regulatory Commission (NRC) staff is performing a detailed review of your 
ESP application and LWA-2 request, and has determined that it needs additional information to 
continue portions of the safety review.  The topics covered in the enclosed RAIs are related to 
Chapters 1 through Chapter 3, and Chapter 13 in the LWA-2 supplement (ML072330242). 

The NRC staff transmitted these RAIs to SNC in draft form via electronic mail on September 27, 
2007, and provided the option for a phone call to discuss the RAIs.  On October 9, 2007 the 
NRC conducted a phone call with your staff and provided clarification on the RAIs.   

Receipt of the requested information within 30 days of the date of this letter will support the 
NRC’s efficient and timely review of the SNC ESP application.  Please note that failure to 
respond in a timely fashion may delay the completion of the staff’s safety evaluation report.   
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If you have any questions or comments concerning this matter, you may contact me at 
(301) 415-3637 or cja2@nrc.gov.

Sincerely, 

/RA/ 

      Christian Araguas, Project Manager 
AP1000 Projects Branch 1 
Division of New Reactor Licensing 
Office of New Reactors 

Docket No.  52-011 

Enclosure:  As stated 

cc:  See next page 
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If you have any questions or comments concerning this matter, you may contact me at               
(301) 415-3637 or cja2@nrc.gov.

Sincerely, 

 /RA/ 

      Christian Araguas, Project Manager 
AP1000 Projects Branch 1 
Division of New Reactor Licensing 
Office of New Reactors 

Docket No. 52-011 

Enclosure:  As stated 

cc:  See next page 
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Request for Additional Information Regarding the 
Southern Nuclear Company (SNC) Supplement to the Vogtle ESP Application 

1.1-1        The second to last paragraph on Page 1-2 (Section 1.1) states that Southern Nuclear 
Company (SNC) requested a limited work authorization-2 (LWA-2) under 
10 CFR 50.10(e)(3) for some safety-related construction activities.  The LWA-2 
activities proposed by SNC include placement of engineered backfill including 
retaining walls and preparation of the nuclear island foundation including installation 
of mudmats, water proofing, formwork (retaining walls), rebar, and foundation 
embedments necessary to prepare the foundation for placement of concrete 
subsequent to the issuance of the combined license.  In order for the staff to 
understand how these LWA-2 activities are to be implemented, SNC is requested to 
provide a detailed description (including drawings) of the above listed works 
(mudmats, water proofing, formwork, rebar, and foundation embedments) in the 
application. 

2.5.4-1       Section 2.5.4, page 1, indicates that 174 borings have been taken at the site along 
with other types of penetrations (presumably Cone Penetration Tests (CPTs), 
Suspension and down-hole velocity loggers, etc.).  In reading through the other 
descriptions provided along with the MACTEC Appendices, the staff was unable to 
determine how the total of 174 was reached.  SNC is requested provide a detailed 
accounting of these penetrations and how many penetrations will be unusable for the 
site specific analyses (e.g., because they were taken through material that is 
scheduled to be excavated). 

2.5.4-2     In its previous reviews conducted for the early site permit (ESP) application, the staff was 
concerned with the number of borings that penetrated significantly into the Blue Bluff 
Marl (BBM), the layer offering primary support to the Nuclear Island (NI).  Without 
additional information concerning the depths and numbers of all these penetrations, the 
staff is unable to address whether the mean properties of site stratigraphy are 
adequately being modeled and whether enough properties were determined to be able 
to adequately determine material property variability, SNC is requested to provide a 
description of those borings that penetrated into and through the BBM and how many 
samples and types of samples were taken of this material as well as material below the 
BBM.   

2.5.4-3       Since the BBM material is important to the foundation support and site response, 
SNC is requested to demonstrate the ability to understand how samples of the BBM 
were obtained and how the degree of disturbance of this material was evaluated 
during the testing program. 

2.5.4-4       Section 2.5.4.2.2.1 indicates that no new strength (and presumably stiffness) testing 
is to be performed for the Upper Sand Strata since this material is being excavated 
from beneath the Category I structures.  Without additional information, the staff 
cannot verify SNC’s conclusion on the effect of the two-dimensional velocity 
configuration of the excavated zone on site response and SSI effects, SNC is 
requested to provide the assessment of the in-situ velocity profile through the Upper 
Sand Strata for the staff to complete its evaluation. 
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2.5.4-5       Section 2.5.4.2.2.2 presents a general description of the BBM.  The staff’s previous 
review of the ESP application found that some samples below the BBM had 
extremely low blow count that led to questions on the potential adequacy of this soil 
material for settlement and bearing capacity.  In the LWA application, the staff could 
not find any significant discussion of this issue.  During the September 5-6, 2007, 
LWA site visit, SNC indicated that these results were anomalies.  The staff requests 
SNC to provide a basis for making these conclusions. 

2.5.4-6     On page 2.5.4-7 of the application, SNC discussed a design value for cohesion of the 
BBM of 10,000 psf.  It is important for the staff to understand the basis for this 
evaluation and if any laboratory tests data are available to support this design value.  
Of equal importance, the staff needs to understand where in the facility evaluation 
this parameter is to be used.  This concern was identified during the ESP review and 
was also discussed during the September 5-6, 2007, LWA site visit.  SNC is 
requested to provide a basis for the determination of this design value and how this 
value is to be used. 

2.5.4-7  Subsections 2.5.4.5.2 and 2.5.4.5.3 discuss excavation and backfill issues.  
However, there is no discussion related to the required shear wave velocity 
conditions that need to be met to ensure that the backfill soil will satisfy the analysis 
criteria used for the SSI calculations of the AP1000 standard plant design.  The 
staff’s concerns refer to both minimum shear wave velocity values as well as 
consideration of acceptable variability of the measured velocity over the footprint of 
the NI.  SNC is requested to provide additional information to address these issues. 

2.5.4-8       In Subsection 2.5.4.5.3 of the application, SNC stated that the backfill soil was 
classified into two categories.  Seismic Category 1 backfill will be compacted to an 
average of 97 percent and a minimum of 93 percent, with no more than 10 percent of 
field compaction below 95 percent of the maximum dry density; and seismic Category 
2 backfill will be compacted to an average of 95 percent and a minimum of 93 
percent, with no more than 10 percent of field compaction tests less than 95 percent 
of the maximum dry density.  In order to assist the staff to reach a review conclusion 
on the compaction criteria described above, SNC is requested to provide the 
following: 

(a) A correlation between density and velocity to ensure that the site 
characteristic requirements (e.g., shear wave velocity) of the backfill are 
being met. 

(b) A justification (or analyses) to ensure that use of the 93% minimum under 
Category 1 structures will not adversely impact soil density to the point that 
the minimum measured shear wave velocity falls below the minimum 
velocity requirement. 

(c) Justification for Category 2 backfill to ensure that if the average dry density 
will meet the 95 percent compaction requirement that no more than 10 
percent will fall below 95 percent. 
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2.5.4-9  As stated in Subsection 2.5.4.5.3, the two backfills are to be compacted to given 
Proctor density requirements based on field density measurements of one density 
test per 10,000 square feet of lift.  SNC is requested to provide the basis of this 
testing density and how this number of density tests will provide assurance of 
adequate uniformity of shear wave velocity as used in the SSI analyses of the 
AP1000 standard design.  

2.5.4-10     Section 2.5.4.5.3 states that approximately 3.9M cubic yards of material will be 
excavated for the power block area and that approximately 3.6M cubic yards will be 
required as structural backfill.  Only about 30% of the excavated material will be 
suitable for reuse as structural backfill.  An additional 2.5M cubic yards will be 
required and therefore, SNC is requested to perform additional investigations and 
testing, using horizontal and vertical intervals sufficient to determine material 
variability of the borrowed soil.       

2.5.4-11     In Subsection 2.5.4.5.3, there is no discussion regarding the number of grain size 
tests to be made to control the uniformity of the backfill.  It is the staff’s expectation 
that the maximum dry density and optimum water content for fill placement will be 
related to the grain size distribution of the backfill.   In order to ensure that the backfill 
both under and to the side of the NI satisfies the AP1000 SSI analysis criteria, SNC is 
requested to provide, in the application, a description regarding the program needed 
to assure that the correlation of the grain size distribution of the borrow material, the 
corresponding maximum dry density and associated shear wave velocity is defined. 

2.5.4-12     In Subsection 2.5.4.5.3, SNC indicated that a flowable fill may be used in place of the 
compacted backfill.  During the September 5-6, 2007, LWA site visit, SNC stated that 
the extent to which this material will be used is to be very limited.  SNC is requested 
to specify in the application: (1) what are the target properties of this material, (2) the 
required uniformity of these properties, (3) how should it relate to the remainder of the 
compacted backfill, and (4) the description of the potential extent of its usage. 

2.5.4-13     In Subsection 2.5.4.5.5, SNC indicated that a mechanically stabilized earth (MSE) 
wall will be constructed and will be used as a form against which the NI structures will 
be poured.  It is not obvious that the backfill placed immediately behind the MSE wall 
will be able to be compacted to the same density criteria as the remainder of the fill 
without disturbing the MSE wall (e.g., deflection toward the NI structures due to 
backfill compaction).  Based on the staff’s previous review experience, the individual 
sections of the MSE wall cannot be expected to sustain significant lateral deflections 
during compaction without causing problems for placement of waterproofing.  If the 
density of the backfill soil immediately adjacent to the wall is less compact, this 
material may have velocity properties different from that of the rest of the backfill.  
SNC is requested to provide, in the application, the procedures for compaction of the 
backfill immediately adjacent to the wall.  

2.5.4-14     SNC is requested to provide, in the application, a discussion of how velocity testing of 
the compacted backfill will be performed and how assurance will be provided that the 
resulted velocities will meet target velocity requirements in the completed condition. 
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2.5.4-15     In Subsection 2.5.4.5.3.2, SNC discussed the ITAAC for the backfill soil.  SNC is 
requested to address the following issues identified by the staff: 

(a)  The “Design Requirement” column should also include the requirement of 
minimum shear wave velocity of 1,000 ft/sec. 

(b)  In the “Inspection and tests” column, SNC stated that testing will be 
performed during the placement of the backfill materials.  A detailed 
description of the testing program should be provided in the application. 

(c)  The “Acceptance Criteria” states that “a report exists …” A detailed 
description of this report should be provided in the application. 

(d)  The “Acceptance Criteria” should also include the criterion of minimum 
shear wave velocity of 1,000 ft/sec. 

2.5.4-16     In Subsection 2.5.4.7.1, SNC discussed the shear wave velocity profile to 
characterize the site, but the discussion did not cover the backfill material.  In 
Subsection 2.5.4.7.2, SNC described EPRI93 soil degradation models as well as 
SRS models.  However, no significant discussion is presented of how these two 
models compare, which is more appropriate to use for Vogtle site response analyses, 
and how significant the models are to both site response and SSI analyses.  SNC is 
requested to address these three issues. 

2.5.4-17     The MACTEC report (attachments to the application) discusses the use of the REMI 
method for site geophysical testing.  SNC is requested to provide a description of 
how this method was applied in determining S- and P-wave velocity profiles and 
provide a justification to demonstrate the adequacy of using these data in 
determining site properties and its impact on response analyses. 

2.5.4-18     Section 5 of the MACTEC report indicates that Dr. K. H. Stokoe will be used to review 
the resonant column torsional shear (RCTS) data generated on the program.  SNC is 
requested to provide a description of the details of the depth and completeness of Dr. 
Stokoe’s review to ensure that the quality of the data generated is appropriate for use 
in the site evaluations. 

3.8.5-1     In the one page description of Section 3.8.5, SNC did not provide any information on 
how the quality of the backfill (grain size, compaction, uniformity, etc.) is going to be 
used to ensure the adequacy of the foundation design.  SNC is requested to provide 
information on this issue. 

3.8.5-2     Regarding the dynamic stability of the NI structures sited at the Vogtle ESP site, SNC 
is requested to provide additional information to demonstrate how the sliding criteria 
assumed during the AP1000 SSI analyses (sliding friction value of 0.7) are in fact to 
be attained from the backfill soil-mudmat-water proofing system at the ESP site. 

13.7-1     In an August 16, 2007, letter from NRC to Nuclear Energy Institute, the NRC 
described how an applicant for a Combined License (COL) could satisfy the 
requirement in 10 CFR 52.79(a)(44) that a COL applicant describe its 10 CFR Part 
26 Fitness for Duty (FFD) program in the COL application's Final Safety Analysis 
Report.  The guidance in that letter concerning an FFD program during construction 



also applies to an applicant for an Early Site Permit and Limited Work Authorization.  
Please provide a description of your FFD program and its implementation that is 
consistent with this guidance and the NRC's regulations.
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