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10 CFR 52.3
January 19, 2012

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555-0001

Re: Florida Power & Light Company
Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041
Response to NRC Request for Additional Information Letter
No. 044 (eRAI 6184) - Standard Review Plan Section 02.05.04 -
Stability of Subsurface Materials and Foundations

Reference:

1. NRC Letter to FPL dated December 2, 2011, Request for Additional
Information Letter No. 044 Related to SRP Section 02.05.04 Stability of
Subsurface Materials and Foundations for the Turkey Point Nuclear Plant
Units 6 and 7 Combined License Application

2. FPL Letter to NRC dated December 19, 2011, Schedule for Response to
NRC Request for Additional Information Letter No. 044 (eRAI 6184) -
Standard Review Plan Section 02.05.04 - Stability of Subsurface Materials
and Foundations

Florida Power & Light Company (FPL) provides, as an attachment to this letter, its
responses to the Nuclear Regulatory Commission's (NRC) Request for Additional
Information (RAI) 02.05.04-25 provided in Reference 1. FPL provided a schedule for the
responses to RAI 02.05.04-25 in Reference 2. The attachment identifies changes that
will be made in a future revision of the Turkey Point Units 6 and 7 Combined License
Application (if applicable).

If you have any questions, or need additional information, please contact me at
561-691-7490.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on January 19, 2012

Sincerely,

William Maher
Senior Licensing Director - New Nuclear Projects

WDM/RFB

Attachment: FPL Response to NRC-RAI No. 02.05.04-25 (eRAI 6184)
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cc:

PTN 6 & 7 Project Manager, AP1000 Projects Branch 1, USNRC DNRL/NRO
Regional Administrator, Region II, USNRC
Senior Resident Inspector, USNRC, Turkey Point Plant 3 & 4
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NRC RAI Letter No. PTN-RAI-LTR-044

SRP Section: 02.05.04 - Stability of Subsurface Materials and Foundations

QUESTIONS from Geosciences and Geotechnical Engineering Branch 1 (RGS1)

NRC RAI Number: 02.05.04-25 (e-RAI 6184)

FSAR Section 2.5.4.2.1.3.4 states that the core recovery and the rock quality
designation (RQD) for the limestone layers are very inconsistent. Also, according to
FSAR Section 2.5.4.2.3, Laboratory strength tests were performed on intact rock core
samples from the Key Largo and Fort Thompson formations. However, no further
discussion is presented in the FSAR about the characteristics of the rock mass for these
formations. In order to better understand how the foundation bearing rock mass was
characterize and in accordance with 10 CFR 100.23 (d) (4) and NUREG-0800,
Standard Review Plan, Chapter 2.5.4, "Stability of Subsurface Materials and
Foundations,"

a) Please discuss how various geologic parameters such as voids and
discontinuities (joints, faults, or bedding planes) influenced the overall rock
mass behavior and thus, the rock mass classification.

b) Please describe how the deformation modulus, compressive strength and
shear strength parameters for rock mass were accounted for in the foundation
stability analysis (settlement, bearing capacity).

FPL RESPONSE:

a) As stated in FSAR Section 2.5.4.2.1.3 and on FSAR Table 2.5.4-206, rock core
recovery and Rock Quality Designation (RQD) vary across the FPL Units 6 & 7 site.
The lean concrete foundation mat will be poured on the bedrock surface of the Key
Largo Formation, and while voids were noted in rock core recovered from the Key Largo
Formation (see response to RAI 02.05.01-2, (FPL Letter L-2011-504)), no rod drops
were recorded in that stratigraphic unit during the site subsurface investigation. Three
rod drops occurred in sandy zones within the underlying Fort Thompson Formation
(FSAR Section 2.5.4.1.2.1). The data obtained during the site subsurface investigation
and the site reconnaissance (FSAR Sections 2.5.1.1, 2.5.3 and 2.5.4) indicate the
absence of faulting and significant jointing at the site. Examination of the rock core and
boring logs indicate that decreases in RQD within the Fort Thomson formation are
typically due to the presence of sandy interbeds within the limestone rather than the
presence of fractures or joints (FSAR reference 257).

While rock mass classification systems such as the Rock Mass Rating (RMR)-System
and the Q-System can be used to classify and describe the quality of rock, note that the
systems were originally developed for indicating the support necessary for tunnels
excavated in civil engineering schemes. As Bieniawski (1989) noted "it is important that
the RMR system is used for the purpose for which it was developed and not as the
answer to all design problems". For more information on the systems and the
parameters used to describe the quality of the rock, the reader is referred to
Bieniawski's "Engineering Rock Mass Classifications" (Bieniawski, Z. T 1989).
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Therefore, a rock mass classification system was not used to evaluate the rock mass
characteristics for foundation stability analysis (see the response to part b) below).

b) The nuclear island (NI) will be founded on 20 ft of concrete fill that will sit directly
on the Key Largo Formation, which is underlain by the Fort Thompson Formation. The
settlement and bearing capacity analyses of the NI are based on best estimates of the
stiffness and strength parameters of the rock mass.

For settlement analysis, the elastic modulus (E) of the rock is the key parameter. E for
each rock stratum is estimated from the design shear wave velocity (Vs) measured in
the stratum, as described in the response to RAI 02.05.04-6 (FPL Lettter L-2011-518).
This design value represents the Vs of the rock mass, including vugs, sand interbeds,
etc. The E value derived from Vs is the low strain value. Since E for these materials is
considered to be non strain dependent, E derived from Vs can be used directly in the
settlement analysis.

The allowable bearing capacity of soils is close to the value of the unconfined
compressive strength (U) of the soil. For rocks, the allowable bearing capacity is
frequently based on only 20% of U of the rock, as indicated in the response to RAI
02.05.04-18 (FPL Letter L-2011-518). This much lower portion of U used for the
bearing capacity of rock is, in part, due to the presence of discontinuities, joints, vugs,
etc. in the rock mass. The impact of these local imperfections in the rock mass become
less pronounced with increasing foundation size, because of the confinement offered by
the larger foundation, and the redistribution of stresses away from weak local zones in
the rock. Thus, for a massive foundation such as supports the NI, allowable bearing
capacity based on 20% of U of the rock is conservative.

It is recognized that in coring low to moderate quality rock, the core recovered
represents the stronger more intact material. When assigning core samples for
laboratory strength testing, every effort is made to assign a range of representative
cores based on visual description of the core and the rock quality designation (RQD) of
the core run. However, the average U obtained from these core samples cannot take
into account the lower strength of the weaker material that is not recovered. Therefore,
the best estimate of U used in the bearing capacity analysis is less than the average
value obtained from the laboratory compression tests, as described in the response to
RAI 02.05.04-18 (FPL Letter L-2011-518).

Shear strength is a function of U. For soils, shear strength is one half of U. For rock,
shear strength is typically less than one half of U. The arguments made above
concerning U of the rock mass apply equally to the shear strength of the rock mass.

This response is PLANT SPECIFIC.
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ASSOCIATED COLA REVISIONS:

None

ASSOCIATED ENCLOSURES:

None


