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From: Comar, Manny
Sent: Tuesday, February 10, 2015 1:26 PM
To: orthen, Richard; Raymond Burski; Steve Franzone; STEVEN.HAMRICK; TurkeyCOL 

Resource; William Maher
Cc: Comar, Manny; Xi, Zuhan
Subject: Draft RAI No:7811, regarding section 02.05.04  Stability of Subsurface Materials and 

Foundationsfor the Turkey Point Units 6 and 7 combined license application
Attachments: draft RAI 7811_TPN.docx

To All, 
 
 
Attached is the draft of RAI No:7811, regarding section 02.05.04  Stability of Subsurface Materials and 
Foundations for the Turkey Point Units 6 and 7 combined license application.   
 
If you need a conference call to discuss the question(s) of the draft RAIs please contact me at 301-415-3863.  
Unless you request additional clarification we will normally issue the RAI as final within 3 to 5 days, from today.
 
Thanks 
 
Manny Comar 
Senior Project Manager 
Nuclear Regulatory Commission 
Office of New Reactors 
301-415-3863 
Manny.comar@nrc.gov 
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Request for Additional Information  
Issue Date:  

Application Title: Turkey Point Units 6 and 7 - Dockets 52-040 and 52-041 
Operating Company: Florida P and L 

Review Section: 02.05.04 - Stability of Subsurface Materials and Foundations 
Application Section:  

  
 

QUESTIONS 
 
02.05.04-XX 
 
In FSAR Subsection 2.5.4.4.5.5, the applicant commits to performing microgravity surveys on 
the excavation surfaces of the proposed Units 6 and 7 to detect the presence, or verify the 
absence, of potential water-filled dissolution features (or voids) beneath the power block.  
Interpretations of the existing gravity survey anomalies discussed in FSAR 2.5.4.4.5.1 include 
uncertainties related to significant lateral variations in the shallow soil layers that will be 
removed prior to construction of Units 6 and 7.   FSAR Subsection 2.5.4.4.5.5 states that “The 
[new] microgravity survey will be designed to detect 25-foot diameter spherical voids and 
cylindrical voids as small as 12 feet in diameter at the base of the 25-foot-thick grout plug at an 
elevation of approximately -60 feet NAVD 88.”  If the new gravity data (collected after the 
excavations are completed) indicate that there might be some gravity anomalies of concern, the 
applicant plans to drill those areas where such anomalies are observed to understand the 
source of these anomalies.  In accordance with 10 CFR 100.23, please provide the following to 
assist NRC staff’s further review in this area: 

1. Clarification and demonstration that only the voids greater than the 25-foot spherical 
diameter and/or 12-foot cylindrical diameter at an elevation of about -60 feet are critical 
to the stability of subsurface materials and the integrity of structures, systems and 
components (SSCs). 

2. If voids smaller than the above mentioned dimensions impact the stability of subsurface 
materials and are critical to the integrity of SSCs, please provide further information on 
void size, location and depth in the limestone layers that need to be considered. 

3. Additional details on the planned microgravity gravity survey specifically:  
a. address the size of the areas to be investigated,  
b. will measurements be conducted along profiles or the entire excavated surfaces 

surveyed,  
c. measurement intervals, and data reduction and processing methodologies to be 

employed considering the three-dimensionality of the excavations and their 
impact on the gravity measurements. 

4. A description of the type of inspection and test program to be followed to reasonably 
ensure that gravity anomalies resulting from potential underground voids (both within the 
grouted zones and deeper levels) that are critical to the stability of subsurface materials 
and the integrity of SSCs are to be appropriately detected, investigated, evaluated and, if 
necessary, remediated. 

02.05.04-XX 
 
FSAR Subsection 2.5.4.5.4 states that grouting will be conducted beneath the nuclear island 
between the elevations of approximately -35ft and -60 ft to form a grout plug for construction 
related groundwater control.  In accordance with 10 CFR 100.23 and RG 1.208, please describe 
what inspection and test programs will be conducted for ensuring the shear wave velocity post-



grouting is consistent with the shear wave velocity used in the site response analyses you 
performed in your previous calculation of the GMRS in FSAR Subsection 2.5.2.6. 
 
02.05.04-XX 
 
In response to RAI 02.05.04-2 and in FSAR Subsection 2.5.4.2.1.3.2.1 the applicant attributed 
the lower N-values to overwashing.  The applicant demonstrated the overwashing effect by 
using the 24-inch sampler in its supplemental field investigation to display that the summations 
of 3rd and 4th blow counts are consistently higher than the summations of the 2nd and 3rd blow 
counts (SPT N-value).  However, it is not clear why the “SPT N” values obtained from the 
supplemental investigation are consistently higher than those obtained during the initial 
investigation, given the similar condition of overwashing ahead of casing for both 18-inch 
sampler and 24-inch sampler.  In accordance with 10 CFR 100.2, please provide insight into the 
difference between the original SPT N-values and the supplemental SPT N-values shown in 
Figure 2 of the RAI response. 
 
02.05.04-XX 
 
In response to RAI 02.05.04-5, the applicant stated in Note 1 of Table 3 that the SPT based 
stiffness for Lower Tamiami Formation is too low compared to values obtained from other 
methods, thus, it is disregarded in the overall average.  However, the applicant also indicated in 
its response to RAI 02.05.04-2 and FSAR Subsection 2.5.4.2.1.3.2.1 that the overall pool of 
"SPT N" values from both the initial and supplemental investigations are used in development of 
engineering parameters or engineering analyses.  In accordance with 10 CFR 100.23, please 
provide the following to assist NRC staff’s further review in this area: 

1.     Calculations of the SPT based stiffness for Lower Tamiami Formation obtained from 
both the overall (combined) data pool and the supplemental test data. 

2.     Basis on why the SPT based stiffness for Lower Tamiami Formation can be selected to 
ignore, while the SPT based stiffness is used in the overall average for Upper Tamiami 
Formation and Peace River Formation, given the facts that the stiffness for Upper 
Tamiami Formation by STP method is reasonably agreed with the values by other 
methods and the stiffness for Peace River Formation by STP method is relatively higher 
than the values by other methods. 

3.     Clarification of engineering parameters or engineering analyses that are developed 
based on and/or not based on the overall pool of "SPT N" values.    

 
02.05.04-XX 
 
In response to RAI 02.05.04-9, the applicant conducted sensitivity study on bearing pressure 
uniformity.  For the laterally variable case, the applicant assumed a scenario, in which, half of 
the foundation rests on the softer soil/rock column with lower bound (LB) parameters and half of 
the foundation rests on the stiffer soil/rock column with the best estimated (BE) parameters.  In 
accordance with 10 CFR 100.23, please justify why upper bound (UB) parameters is not 
considered for the stiffer soil/rock column in the evaluation for the worst-case scenario. 
 
02.05.04-XX 
 
In response to RAI 02.05.04-12(d), the applicant indicated that the sulfate measured from 
groundwater samples classify the concrete exposure to sulfate attack as severe based on ACI, 
and proposed to make the first lift of concrete fill (bottom lift) from sulfate resisting Type V 
cement with maximum C3A content of 5 percent as specified in ACI 318-05/318R-05 to address 



the issue of concrete fill exposure to sulfate attack from groundwater.  However, in additional to 
cement type, ACI 318-05/318R-05 also specify the maximum water-cementitious material ratio 
and minimum concrete strength for concrete to resist sulfate attacking.  In accordance with 10 
CFR 100.23, please specify what water-cementitious material ratio and concrete strength are to 
be used for the first lift of concrete fill, and provide corresponding updates into the FSAR to 
reflect the evaluation and prevention of groundwater chemicals attacking concrete fill. 
 
02.05.04-XX 
 
FSAR Subsection 2.5.4.5.1 indicated three offsite structural fill sources.  The applicant stated 
that “Each of these sources, as well as onsite material excavated from the power block 
excavations, offers Miami Limestone (Stratum 2) material and other limestone derived materials 
in granular form. This material is locally known as limerock.”  The applicant further stated that 
“The results of laboratory index tests (natural moisture content, gradation), chemical tests (pH, 
sulphate content, chloride content), moisture-density relationship tests (modified Proctor 
compaction), and strength tests (LBR and CBR) for these materials are contained in Appendix 
E.1 of Reference 257.”  Regulatory Guide 1.206 Section C.I.2.5.4.5, “Excavations and Backfill”, 
states that the applicant should discuss sources and quantities of backfill and borrow, including 
a description of exploration and laboratory studies and the static and dynamic engineering 
properties of these materials.  In accordance with 10 CFR 100 and given that the materials from 
offsite sources are potential Category I engineered fill, please provide the following to assist 
NRC staff’s further review in this area: 

1.     Clarification of any material tests conducted for offsite structural fill sources. 
2.     Similarities and dissimilarities of offsite “limerock” with onsite Miami Limestone, 

including a description of exploration and laboratory studies and the static and dynamic 
engineering properties of these materials. 

3.     Adequacy of fill material to borrow for Category I engineered fill. 
 
02.05.04-XX 
 
FSAR Section 2.5.4.5.1.2 and response to RAI 0.2.05.04-12 indicated that a 20 ft thick layer 
concrete fill will be placed beneath the Nuclear Islands.  10 CFR 100.23 (d) (4) requires that 
“Each applicant shall evaluate all siting factors and potential causes of failure, such as the 
physical properties of the materials underlying the site …,” and Regulatory Guide 1.206 Section 
C.I.2.5.4.5, “Excavations and Backfill”, states that the applicant should discuss “sources and 
quantities of backfill and borrow, including a description of exploration and laboratory studies 
and the static and dynamic engineering properties of these materials. In accordance with 10 
CFR 100.23 (d) (4) and Regulatory Guide 1.206 section C.I.2.5.4.5, please provide the 
Inspections, Tests, and Analyses and Acceptance Criteria (ITAAC) that will be used to ensure 
that the concrete fill placed underneath any Category I structures to a thickness greater than 5 
feet, meet the design, construction and testing of applicable ACI standards. 
 
02.05.04-XX 
 
In response to RAI 02.05.04-13 the applicant provided a brief description of the mechanically-
stabilized earth (MSE) retaining wall around the Turkey Point Units 6 & 7 plant and indicated 
that the MSE wall is not required to maintain the function of any Seismic Category 1 structures 
and that the distance from the retaining wall to SSCs of interest is greater than 500 ft and thus a 
failure of the wall could not affect the SSCs of interest. However these statements were not 
included as part of the proposed FSAR revisions. In accordance with 10 CFR 100.23 (d) (4) 
please document these statements in the FSAR. 



 
02.05.04-XX 
 
In response to RAI No. 02.05.04-17 the applicant revised the potential for soil liquefaction at the 
Turkey Point site using Regulatory Guide 1.198. The applicant evaluated the liquefaction 
potential using CPT, Vs and SPT state-of-the art methodologies.  For CPT method, Figure 2 
presents many factors of safety within the range of 1.1 and 1.4 for Upper Tamiami and Lower 
Tamiami.  The applicant only used supplemental SPT test data when conducting its liquefaction 
assessment using SPT methodologies.  In accordance with 10 CFR 100.23 and given the use of 
limited data for SPT liquefaction evaluation and having many values from CPT liquefaction 
evaluation within the range for further justification, please provide further evaluation on the 
potential for soil liquefaction. 
 
02.05.04-XX 
 
In response to RAI 02.05.04-19, the applicant indicated that for a sensitivity analysis of hand 
calculation, the Upper Tamiami and Peace River layers are chosen for the lower bound case.  
However, the stress distribution is also dependent on the stiffness contrast between harder and 
softer layers. If the stiffness of harder layer is less, more settlement will be expected.  In 
accordance with 10 CFR 100.23, please provide the settlement calculation to include all layers 
using lower bound stiffness. 
 
02.05.04-XX 
 
FSAR Subsection 2.5.4.5.4 discussed dewatering and excavation methods.  However, for 
excavation methods, the applicant stated that “Excavation is performed with standard 
excavation equipment, but may be supplemented with other methods”.  In accordance with 10 
CFR 100 and Regulatory Guide 1.206 Section C.I.2.5.4.5, please provide a detailed discussion 
on excavation methods, especially the methods for limestone excavation, with consideration of 
the installed reinforced diaphragm wall and grouting plug.  Also provide more information of 
quality control and QA programs that will apply to foundation excavation and backfilling, and 
provide corresponding updates into the FSAR. 
 


