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February 18, 2015

Mano K. Nazar

Senior Vice President and Chief Nuclear Officer
Florida Power & Light Company

Mail Stop NNP/JB

700 Universe Blvd

Juno Beach, FL 33408-0420

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO.081 RELATED
TO SRP SECTION 02.05.01 BASIC GEOLOGICAL AND SEISMIC INFORMA-
TION FOR THE TURKEY POINT NUCLEAR PLANT UNITS 6 AND 7 COM-
BINED LICENSE APPLICATION

Dear Mr. Nazar:

By letter dated June 30, 2009, as supplemented by letters dated August 7, 2009, September 3,
2010, December 21, 2010, December 16, 2011, December 14, 2012 December 16, 2013, Octo-
ber 29, 2014 Florida Power and Light submitted its application to the U. S. Nuclear Regulatory
Commission (NRC) for a combined license (COL) for two AP1000 advanced passive pressu-
rized water reactors pursuant to 10 CFR Part 52. The NRC staff is performing a detailed review
of this application to enable the staff to reach a conclusion on the safety of the proposed appli-
cation.

The NRC staff has identified that additional information is needed to continue portions of the
review. The staff’s request for additional information (RAIl) is contained in the enclosure to this
letter.

To support the review schedule, you are requested to respond within 30 days of the date of this
letter. If you are unable to provide a response within 30 days, please state when you will be
able to provide the response. In the event the response submitted is incomplete, please indi-
cate in the response when the complete response will be provided. If changes are needed to
the final safety analysis report, the staff requests that the RAI response include the proposed
wording changes. Your response should also indicate whether any of the information provided
is to be withheld as exempt from public disclosure pursuant to 10 CFR 2.390.



If you have any questions or comments concerning this matter, you may contact me at

301-415-3863 or manny.comar@nrc.gov.

Docket Nos. 52-040
52-041

Enclosure:
Request for Additional Information

CC: see next page

Sincerely,
/RA/

Manny Comar, Lead Project Manager
AP1000 Licensing Branch 1

Division of New Reactor Licensing
Office of New Reactors



If you have any questions or comments concerning this matter, you may contact me at
301-415-3863 or manny.comar@nrc.gov.
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Manny Comar, Lead Project Manager
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Division of New Reactor Licensing
Office of New Reactors
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Request for Additional Information 81
Issue Date: 02/18/2015
Application Title: Turkey Point Units 6 and 7
Operating Company: Florida P and L
Docket No. 52-040 and 52-041
Review Section: 02.05.01 - Basic Geologic and Seismic Information

QUESTIONS

02.05.01-34

Newly published data (D. Kula, August, 2014*) (high resolution seismic reflection, multibeam
bathymetry and sub-bottom parasound profiles) reveal Quaternary-aged tectonic structures in
the Santaren Channel and the Straits of Florida within 80 miles of TPNPP. Seafloor displace-
ments are observed in all data types.

a) In support of 10 CFR 100.23 please provide a discussion of these tectonic features
and integrate into the regional tectonic setting for TPNPP COLA.

b) Several investigations, published by authors such as Eberli, Massafero, Bergman and
Kula, make a strong case for extending the Cuba Fold and Thrust belt beneath Cay Sal
Bank and as far as the northwestern end of the Santaren Channel. Even though there is no
seismicity in the area beneath Cay Sal Bank and the Santaren Channel, distinct seafloor
scarps argue for very recent and significant displacement. Provide an analysis of how this
northward extension of the Cuban Fold and Thrust belt terrane with associated Quaternary
fault displacement and seafloor scarps on at least 2 faults impacts the site seismic hazard
assessment and seismotectonic boundaries.

c) Provide appropriate illustrations and maps to support your analyses and discussions.
Update any RAI responses and associated COLA revisions that pertain to the Santaren

Anticline; the Cuban Fold and thrust belt; boundaries of the Cuba Areal source term, and
sensitivity analysis for the Cuban source term. Include interpretation of Santaren Anticline
based on Bergman, 2005**.

References:

* Kula, Deniz, "Neotectonics on the Edge of the Cuban Fold and Thrust Belt" (2014). Open
Access Theses. Paper 498.

** Bergman, K.L., 2005, Seismic Analysis of Paleocurrent Features in the Florida Straits:
Insights into the Paleo-Florida Current, Upstream Tectonics, and the Atlantic- Caribbean Con-
nection, University of Miami, Coral Gables, Florida, p. 238. (FSAR reference 906)

02.05.01-35

In support of 10 CFR 100.23 please describe your rationale to use a de-clustered Phase 2 EQ
catalog to determine seismic activity associated with any Cuban faults, rather than the complete
catalog.



02.05.01-36

In Cunningham et al, 2012, approximately 210 km of high resolution marine seismic data reveal
normal and reverse faults in Biscayne Bay, within 25 miles of the site. One of these faults is
identified on 5 seismic lines and extends about 10 miles, striking N, NE. The authors interpret
this fault as a vertical normal fault offsetting the top of Arcadia formation. The fault appears to
project directly to the TPNPP. Staff also notes that because the fault appears to offset the top of
Arcadia Formation, the age of movement would be about middle Miocene, but might be as
young as early Pliocene (5.3 Ma). Staff also notes that this tectonic structure is not included in
the TPNPP FSAR.

a) In support of 10 CFR 100.23 please provide a discussion of this tectonic feature with respect
to TPNPP and integrate into the regional tectonic setting for the TPNPP COLA.

b) Does this fault fit the characteristics of a strike-slip fault with component of dip slip? If the fault
is strike-slip how would you constrain age of latest movement?
c) What is the possibility that this fault underlies the TPNPP site? If this feature underlies the
site, what impact does this have on potential surface deformation?
d) Update any RAI responses and associated COLA revisions that pertain to this topic.

02.05.01-37

The Technos 2009 Geophysical Survey for Karst Characterization at Proposed Units 6 and 7
Turkey Point Nuclear Power Plant describes a filled sinkhole at Jewfish Creek, within 10 miles
of TPNPP. Technos describes the filled sinkhole: The sinkhole at Jewfish Creek is ~1900 ft
across and estimated to be more than 600 feet deep, based upon seismic and microgravity da-
ta. Borings and geophysical logging indicated open cavities within this paleocollapse feature up
to 9 feet in diameter. Staff notes that a 600 ft deep sinkhole is well below the -350 ft sea level
lowstand from Late Pleistocene glacial maxima. Staff notes that the Jewfish Creek sinkhole is
also in a similar setting to TPNPP with respect to current and paleo shorelines.

a. Insupport of 10 CFR 100.23, please provide other relevant details regarding the Jewfish
Creek feature. What stratigraphic formations does the sink hole impact? At what depth and in
what stratigraphic formation were the open cavities found? Does the Jewfish Creek sinkhole
represent hypogenic limestone dissolution (as described in Klimchouk, 2009) in an onshore lo-
cation, near TPNPP?

b. Klimchouk, 2009, describes process and features associated with hypogenic speleogenesis
that fit dissolution features identified in southern Florida within the site vicinity and the Keys as
described by various researchers such as: Cunninham and Walker, 2009; Cunningham et al,
2012; Land and Paull, 2000; Land et al, 1995; and possibly the feature at Jewfish Creek (Tech-
nos, 2009). Land et al, 1995 describes a Quaternary-aged, large, deep sink hole that formed
under persistent submarine circumstances as hypogenic karst. Land and Paull found several
more sinkholes all along the Keys and Miami. More recently and close to TPNPP, Cunningham
and Walker, 2009, describe 12 seismic sags, capped by Miocene strata, in Biscayne Bay, close
to shore, as derived from hypogenic processes. Klimchouk, 2009 describes hypogenic speleo-
genesis as occurring in semi-confined groundwater circumstances and forming vertically
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stacked or chimney-like voids; active over large spans of geologic time and demonstrating reac-
tivation cycles. Dissolving mechanisms include both physical and chemical conditions.

You state in RAI response 2.5.1-2 that ‘deep pore water upwelling generally occurs well off
shore, where the slope of the shelf is steeper and erosion of this thickness of confining sedi-
ments is more likely. For this reason, carbonate dissolution associated with deep pore water
upwelling from the Floridan Aquifer is not likely to pose a threat of surface collapse or sinkhole
hazard at the site’. Staff notes that the seismic sags in Biscayne Bay and possibly the sinkhole
at Jewfish Creek are near-shore or on-shore features (not out on the shelf break) that likely
represent hypogenic karst that could affect TPNPP. In support of 10 CFR 100.23, please pro-
vide a discussion of hypogenic dissolution processes in southern Florida and include features in
the site vicinity. Consider the uncertainty of the age of these features from onset to closure if
the hypogenic process reactivates. Consider the possible locations where this might occur in
the site vicinity.

c. Please provide a map showing all dissolution features found in the TPNPP site vicinity, in-
clude the locations of the 12 subsurface seismic sags from Cunningham and Walker and the
young sinkholes identified by Land and Paull (1995 and 2000). Update any RAI responses and
associated COLA revisions that pertain to this topic.

d. You state in response to RAI 2.5.1-1, with respect to the seismic sags in Biscayne Bay, that
regardless of the mechanism of formation, the geophysical data indicate absence of deforma-
tion in rocks younger than middle Miocene. This finding suggests that if the same mechanism
had been active at the Turkey Point Units 6 & 7 site during the Eocene, none of the strata
younger than middle Miocene (Miami, Key Largo limestones, Fort Thompson, Tamiami and
Peace River Formations) would be deformed. At the site this section is approximately 450 feet
(137 meters) and deformation below this depth is not likely to pose a threat of surface collapse
at the site. Considering the diameter dimensions of the seismic sags identified in Biscayne Bay
as published in the Cunningham and Walker paper, please provide a basis or reference to a
calculation to support your statement that deformation below this depth (450 ft) is not a threat of
surface collapse at the site



