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November 18, 2011

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 and Response Schedule to NRC Request for Additional Information Letter
No. 041 (eRAI 6024) SRP Section: 02.05.01 - Basic Geologic and Seismic Information

Reference:

1. NRC Letter to FPL dated October 20, 2011, Request for Additional Information Letter
No.041 Related to SRP Section 02.05.01 - Basic Geologic and Seismic Information
for the Turkey Point Nuclear Plant Units 6 and 7 Combined License Application

Florida Power & Light Company (FPL) provides, as attachments to this letter, its responses
to the Nuclear Regulatory Commission's (NRC) Request for Additional Information (RAI)
02.05.01-2, 02.05.01-6, 02.05.01-9, 02.05.01-10, 02.05.01-29, and 02.05.01-33 provided in
Reference 1. 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).

Additionally, the Nuclear Regulatory Commission (NRC) requested Florida Power & Light
Company (FPL) to respond to the Request for Additional Information (RAI) within 30 days of
the date of the referenced letter. If FPL was unable to provide a response within 30 days,
NRC requested FPL to provide a schedule to provide the responses. This letter also
provides the FPL schedule to respond to the NRC Requests for Additional Information (RAI)
02.05.01-1, 02.05.01-3, 02.05.01-4, 02.05.01-5, 02.05.01-7, 02.05.01-8, 02.05.01-11
through 02.05.01-28, 02.05.01-30, 02.05.01-31, and 02.05.01-32 provided in the referenced
letter.

The responses to RAI 02.05.01-4 and RAI 02.05.01-22 are scheduled to be provided by
December 5, 2011.

The responses to RAI 02.05.01-1, RAI 02.05.01-3, RAI 02.05.01-5, RAI 02.05.01-7,
RAI 02.05.01-8, RAI 02.05.01-11, RAI 02.05.01-12, RAI 02.05.01-13, RAI 02.05.01-14,
RAI 02.05.01-15, RAI 02.05.01-16, RAI 02.05.01-17, RAI 02.05.01-18, RAI 02.05.01-19,
RAI 02.05.01-20, RAI 02.05.01-21, RAI 02.05.01-23, RAI 02.05.01-24, RAI 02.05.01-25,
RAI 02.05.01-26, RAI 02.05.01-27, RAI 02.05.01-28, RAI 02.05.01-30, RAI 02.05.01-31,
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and RAI 02.05.01-32, are scheduled to be provided by December 20, 2011.

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 November 18, 2011

Sincerely,

William Maher
Senior Licensing Director - New Nuclear Projects

WDM/RFB

Attachment 1:
Attachment 2:
Attachment 3:
Attachment 4:
Attachment 5:
Attachment 6:

FPL Response to NRC RAI No. 02.05.01-2 (eRAI 6024)
FPL Response to NRC RAI No. 02.05.01-6 (eRAI 6024)
FPL Response to NRC RAI No. 02.05.01-9 (eRAI 6024)
FPL Response to NRC RAI No. 02.05.01-10 (eRAI 6024)
FPL Response to NRC RAI No. 02.05.01-29 (eRAI 6024)
FPL Response to NRC RAI No. 02.05.01-33 (eRAI 6024)

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-041

SRP Section: 02.05.01 - Basic Geologic and Seismic Information

QUESTIONS from Geosciences and Geotechnical Engineering Branch 2 (RGS2)

NRC RAI Number: 02.05.01-2 (eRAI 6024)

FSAR Section 2.5.1.2.4 discusses limestone dissolution features and states that zones of
preferential secondary porosity exist within (1) an upper zone within Key Largo Limestone
and (2) a lower zone within Fort Thompson Formation, and that these zones include
cavities verified from televiewer and caliper logs. Staff notes that the Key Largo LS will be
the bearing layer for SSC buildings. In order for the staff to evaluate the dissolution
potential at the TPNPP site and in support of 10 CFR 100.23, please address the following:

a) Discuss the possible origins of these subsurface voids and evaluate if this is still
consistent with your statement "there is no evidence for sinkhole hazards or for the
potential of surface collapse due to the presence of large underground openings"
on page 2.5.1-229.

b) Discuss the possibility that these zones of secondary porosity are in the same
stratigraphic unit that expresses the karst/sinkhole-like features seen immediately
off shore to the east of the TPNPP site.

FPL RESPONSE:

a) As described in FSAR Section 2.5.1.2.4 two preferential secondary porosity zones,
upper and lower zones are identified within the Biscayne Aquifer beneath the site. The
upper zone is located approximately at the boundary between the Miami and Key Largo
limestones and is considered to represent a laterally continuous relatively thin layer of
secondary porosity consisting of touching-vugs. The lower zone is located within the Fort
Thompson Formation and is not considered to be a laterally persistent layer but rather
isolated pockets of moldic porosity within the layer. Hence, the "cavities" or void spaces
described within these two zones of secondary porosity are not large cavities or
underground openings associated with sinkhole hazards and surface collapse.

As described in FSAR Section 2.5.1.2.4, the two zones of secondary porosity were
identified at the site following review of the geophysical logs, the geotechnical coring logs
and the shear wave velocity logs by increases in borehole diameter on the caliper logs,
darkened areas on the acoustic televiewer images, loss of drilling fluid, drill rod drops and
lower P-S wave velocity values. While large vugs and cavities would also be characterized
by increases in borehole diameter, darkened areas on the acoustic televiewer images and
P-S wave velocity decreases etc. the magnitude of change in the measurement and length
(or height) of these features would typically be greater than is observed at the site.

The potential origin of the touching-vug porosity within the upper zone of secondary
porosity is solution enlargement and original reef structure. Recent studies by Cunningham
et al. (FSAR References 404 and 723) suggest vuggy porosity is common within the
Biscayne Aquifer (Miami and Key Largo limestones and Fort Thompson Formation) and
that typical solution features associated with the touching-vug porosity include solution-
enlarged fossil molds up to pebble size, molds of burrows or roots, irregular vugs
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surrounding casts of burrows or roots, and bedding plane vugs. The potential origin of the
lower zone of secondary porosity is moldic porosity or separate-vug porosity (Lucia, 1995)
resulting from dissolution of in-situ bivalve shells. While touching-vug and moldic porosity
similar to that noted by Cunningham et al., (FSAR References 404 and 723) and Lucia
(1995) occur at the Turkey Point Units 6 & 7 site, it should be noted that only occasional
small rod drops were noted in over 88 boreholes drilled at the site (FSAR Subsection
2.5.4.1.2.1). In addition, the integrated geophysical survey (FSAR Subsection 2.5.4.4.5)
verified the absence of near-surface large dissolution features.

b) Biscayne Bay has been modified and dredged and has an average water depth that
ranges from 6 to 13 feet (1.8 to 4 meters) (Cantillo, 2005). Assuming the water level in the
bay is at sea level, the bottom of the bay ranges in elevation from approximately -6 to -13
feet MSL. According to Reich et al. (2006), sediments overlying bedrock in the bay range
in thickness from less than 6 inches to 30 feet. Using this information and the elevations of
the bottom of the bay, the surface elevation of bedrock that expresses the "karst/sinkhole-
like features" beneath the bay (or rather the "local depressions" and "potholes" described in
FSAR Section 2.5.3) is assumed to range from -6.5 to -43 feet MSL. The upper secondary
porosity zone within the Biscayne Aquifer is located between the Miami and Key Largo
limestones at an approximate elevation of -28 feet MSL. The lower secondary porosity
zone is located within the Fort Thompson Formation at an approximate elevation of -65 feet
MSL. Based on onshore elevations of the stratigraphic units and assuming the units are
relatively flat, it appears that the upper secondary porosity zone is in the same stratigraphic
unit(s) that express(es) the "karst/sinkhole-like features" in Biscayne Bay, that is the Miami
and Key Largo Limestones (see FSAR Figure 2.5.1-332).

While the touching-vug porosity exhibited in the upper secondary porosity zone and the
"karst/sinkhole-like features" on the bottom of Biscayne Bay may be in the same
stratigraphic unit(s), the formation of these dissolution features is somewhat different.
Dissolution features such as vugs are typically post-depositional features that occur in a
freshwater phreatic system in which groundwater has filled open spaces and causes
dissolution. The "karst/sinkhole-like features" on the bottom of the bay appear to be
depositional features that formed during the Sangamon interglacial when the fresh
water/brine interface was located at an elevation favorable for dissolution by surface water
(rainwater) in the bay. More information on the development of the "karst/sinkhole-like
features" on the bottom of Biscayne Bay is provided in the following paragraphs together
with a summary of the evolution of the bay.

The process of limestone deposition was variable during the Pleistocene period due to sea
level fluctuations and glacial runoff. During the formation of the Florida Keys in the area of
Biscayne Bay, sea level was approximately 20 feet (6 meters) higher than today (Reich et
al., 2009) and covered the entire Florida peninsula south of Lake Okeechobee (Wanless,
1976). The marine sediments that accumulated during this Sangamon interglacial high sea
level stand were lithified and their depositional morphology preserved. Two elongated
sediment ridges that formed the Key Largo Ridge and the Atlantic Coastal Ridge, resulted
in the limestone basin that is now filled by Biscayne Bay, Card Sound, and Barnes Sound.
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The depositional morphology resulting from the Sangamon interglacial high sea level stand

is preserved on the sea floor of Biscayne Bay.

Once the Florida platform became emergent during lower sea level stands of the Wisconsin

stage, rainwater altered the topography of the sea floor of Biscayne Bay. Rainwater
dissolution and reprecipitation, together with vegative soil formation, cemented the
calcareous surface and slowly produced a very hard reddish limestone "soil crust" over the
surface. Rainwater dissolution produced solution holes and pipes into the underlying
limestone and solution hole drainage, in particular, dendritic drainage patterns became

exposed on the limestone portions of Biscayne Bay. Retreating Wisconsian glaciers
melted and caused a global rise in sea level and approximately 7 to 6 ka (thousand) years
ago sea level reached elevations higher than the present day elevation. This transgression
resulted in an increase in marine carbonate environments across almost all of the South
Florida peninsula (as evident by the presence of the Miami and Key Largo limestones) and

flooded the Florida shelf including the area now known as Biscayne Bay (Wanless, 1976

and Reich et al., 2009).

This response is PLANT SPECIFIC.
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ASSOCIATED COLA REVISIONS:

A new paragraph will be added after the seventh paragraph of FSAR Subsection 2.5.1.2.4,
Site Geologic Hazards, In a future revision of the FSAR as follows:

Analysis of the caliper, suspension velocity, and acoustic televiewer data collected from 10
borings during the Units 6 & 7 subsurface investigation provides additional evidence
supporting the existence of these secondary porosity flow zones beneath Units 6 & 7. As
stated in the MACTEC site subsurface investigation report (Reference 708), the location of
cavities and weathered zones on the televiewer logs correspond precisely with increases in
caliper log diameter and suspension P- and S-wave velocity drops. Study of the downhole
geophysical data logs confirms that such cavities and weathered zones are commonly
observed within the elevation ranges proposed for the upper and lower secondary porosity
flow zones. A downhole video survey conducted in pilot hole MW-1, located on the Turkey
Point Peninsula, also supports the existence of these secondary porosity zones. The
downhole video shows evidence of highly permeable zones containing interconnected vugs
between the elevations of approximately -21 feet to -43 feet NAVD 88 and -62 feet to -72
feet NAVD 88.

The "cavities" described in the MACTEC report (FSAR Reference 708) are considered to
represent both touching-vuq porosity and moldic porosity. The potential origin of touching-
vug porosity within the upper zone of secondary porosity is solution enlargement and
original reef structure. The potential origin of the lower zone of secondary porosity is
moldic porosity resulting from dissolution of in-situ bivalve shells. Recent studies by
Cunningham et al. (References 404 and 723) suggest vuqqy porosity is common within the
Biscayne Aquifer (Miami and Key Largo Limestones and Fort Thompson Formation) and
that typical solution features associated with the touching-vug porosity include solution-
enlar-ged fossil molds up to pebble size, molds of burrows or roots, irregular vuaqs
surrounding casts of burrows or roots, and bedding plane vuqs.

Despite the presence of the aforementioned upper and lower secondary porosity zones, the
number and magnitude of rod drops that occurred during drilling were negligible, as
described in Subsection 2.5.4.1.2.1. Cavities observed during rock core operations were
relatively small. The overall data collected during the Units 6 & 7 subsurface investigations
are consistent with a communication with the FGS, which indicates that dissolution present
in the site area is generally considered to be micro-karst with numerous small cavities.

ASSOCIATED ENCLOSURES:

None
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NRC RAI Letter No. PTN-RAI-LTR-041

SRP Section: 02.05.01 - Basic Geologic and Seismic Information

QUESTIONS from Geosciences and Geotechnical Engineering Branch 2 (RGS2)

NRC RAI Number: 02.05.01-6 (eRAI 6024)

FSAR Section 2.5.1.1.1.2.1.1, "Holocene Stratigraphy of the Florida Peninsula" passage
states that the general history of sea-level transgression and regression during the
Holocene is based on deposits preserved in Blackwater Bay on the southwest Gulf coast of
Florida. You state that a significant event, around 1000 to 1090 years before present, is
indicated by a sediment layer (Type D) found in all these cores at the same elevation. You
suggest that this may be the result of a storm deposit or series of storm deposits. In
addition you discuss a model of sea-level transgression, regression, transgression during
the Holocene based on Holocene stratigraphy derived from several sources (References
749, 757, 750, 753, 800, 754).

In order for the staff to determine if there is a record of a Holocene tsunami manifested in
these deposits and in support of 10 CFR 100.23 please address the following:

a) Discuss the distinction between storm and tsunami deposits. In addition, why are
type D sediments not considered a tsunami deposit.

b) Discuss whether the Holocene relative sea level curve in the vicinity of the site
correlates or not to the stratigraphic and geographic position of type D sediments
and the significant event c.1000 ybp.

FPL RESPONSE:

a-I) The distinction between storm and tsunami deposits are discussed in FSAR
Subsection 2.5.1.1.5. In summary, the challenge of discriminating between the two types
of deposits is that both tsunami and storm surge processes result in the onshore transport
and re-deposition of sediments. Tuttle et al. (FSAR Reference 889) conclude that four
discriminators could be used to distinguish between tsunami and storm deposits:

1. Tsunami deposits exhibit sedimentary characteristics consistent with landward
transport and deposition of sediment by only a few energetic surges, under turbulent
and/or laminar flow conditions, over a period of minutes to hours; whereas,
characteristics of storm deposits are consistent with landward transport and
deposition of sediment by many more, less energetic surges, under primarily laminar
flow conditions, during a period of hours to days.

2. Both tsunami and storm deposits contain mixtures of diatoms indicative of an
offshore or bayward source, but tsunami deposits are more likely to contain broken
valves and benthic marine diatoms.

3. Biostratigraphic assemblages of sections in which tsunami deposits occur are likely
to indicate abrupt and long-lasting changes to the ecosystem coincident with
tsunami inundations.
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4. Tsunami deposits occur in landscape positions, including landward of tidal ponds,
that are not expected for storm deposits.

Similarly, Morton et al. (FSAR Reference 890) attributes the differences between tsunami
and storm deposits to differences in the hydrodynamics and sediment-sorting processes
during transport. Morton et al. (FSAR Reference 890) contends that tsunami deposition
results from few high-velocity, long-period waves that entrain sediment from the shore face,
beach, and landward erosion zone. Tsunamis can have flow depths greater than 10 meters
(33 feet), transport sediment primarily in suspension, and distribute the load over a broad
region where sediment falls out of suspension when flow decelerates. In contrast, storm
inundation generally is gradual and prolonged, consisting of many waves that erode
beaches and dunes with no significant overland return flow until after the main flooding.
Storm flow depths are commonly less than 3 meters (9.8 feet), sediment is transported
primarily as bed load by traction, and the load is deposited within a zone relatively close to
the beach (FSAR Reference 890). A schematic of typical tsunami and storm deposits is
shown in FSAR Figure 2.5.1-348.

Morton et al. (FSAR Reference 890) report that trench excavations in tsunami deposits
often have a mud cap at the surface and rip-up clasts, whereas storm deposits do not.
Also, the landward extent of tsunami deposits is generally considered to be greater than
that of storm deposits, and tsunami deposits typically occur at higher elevations than storm
deposits. These latter criteria are also noted by Tuttle et al. (FSAR Reference 889).
Contrasting conceptual cross sections and stratigraphic columns of typical tsunami and
storm deposits are shown in Figures 15 and 16 of Morton et al. (FSAR Reference 890).

Based on a comprehensive review of publications and postulated criteria for identifying
tsunami deposits, Shanmugam (2011) contends that alternate interpretations are viable,
and distinguishing tsunami deposits from storm deposits depends on the development of
criteria based on modern examples of tsunami deposits and the application of basic
principles of process sedimentology.

The geotechnical boring logs from the subsurface investigations of the Units 6 & 7 site are
described in FSAR Subsections 2.5.1.2 and 2.5.4. The Holocene sediment (i.e., muck) is
sampled in all of the 88 borings except for one, B-814, which has fill overlying three feet of
muck. The standard penetration test, SPT, samples of the Holocene sediment are taken at
2.5-foot intervals to a depth of 15 feet. The geotechnical boring logs indicate that geologic
conditions are uniform across the site (FSAR Figures 2.5.1-231 and 2.5.1-232) and show
no evidence of interruption by a tsunami-like event. Furthermore, the results of geophysical
surveys conducted to assess the potential for karst formation in the Power Block areas
(FSAR Subsection 2.5.4.4.5) show no evidence of sinkholes that could have served as a
sedimentary basin to preserve tsunami or major storm surge deposits. The site exploration
data do not indicate the presence of erosional channels that are filled with poorly sorted
siliciclastics containing exotic fragments or coral rubble that might have been deposited by
paleo-tsunamis or topographically high areas with potential paleotsunami overwash
deposits (FSAR Figure 2.5.1-348).
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a-2) The type D sediment facies (changing from red mangrove peat, Unit C, to a shelly
quartz packstone to wackestone, Unit D) from Blackwater Bay are not considered to be a
tsunami deposit. Instead, the sediment and facies change in the Blackwater Bay example
have been interpreted to reflect a storm or a series of storms that dated 1090+40 years
before present (B.P). The sediments are considered storm deposits because the
radiometric age dates of the sediments correspond to the Medieval Warm Period.
Generally, approximately 950 to 1300 years B.P, North America, Europe and Greenland
experienced a warming trend called the Medieval Warm Period (also known as the
Medieval Warm Epoch, or Medieval Climate Anomaly). During this period, some regions
may have experienced higher sea level, high levels of explosive volcanism, warmer
temperatures, droughts, and exceptional rains (El Nifo Southern Oscillation and the
Atlantic Multidecadal Oscillation) and greater hurricane frequency (Xoplaki et al, 2011,
Bradley et al 2003, Albritton, 2009 and Cohen et al 1984).

Due to the geomorphic nature of Florida (narrow and low lying and surrounded by the
Atlantic Ocean to the East, the Straits of Florida to the South and the Gulf of Mexico to the
West), precipitation is dependent on sea surface temperature. Sea surface temperatures
that are 2°C warmer than present would increase hurricanes four-fold, and 2*C colder
would eliminate them (Cohen et al, 1984). Warm conditions generally correspond with
increased summer rainfall over Florida and cool conditions correspond to decreased
summer rainfall. However, the warm conditions are associated with increased hurricane
activity and/or a higher frequency of major hurricanes in the tropical North Atlantic and
Caribbean Sea (Albritton, 2009).

Paleoclimate proxies for storm and hurricanes during the Medieval Warm Period are
sediment and pollen assemblages. As an example, Cohen et al (1984) describe a shell
ridge on Marco Island that is located behind the low energy beach with bedding indicating
run up and overtopping to a height of eight feet above present sea level (this is
approximately five feet higher than the ridges formed in historic time). The shells (Donax
variabilis) are dated by Carbon-14 methods at 650+/-95 years B.P. and 2,612 +/-59 years
B.P. Cohen et al (1984) postulated that the last contribution to the ridge was during the
Medieval Warm Period and that the increased beach ridge height was due to higher sea
level and possible hurricanes.

b) Units A to D overlie the Pliocene limestone bedrock. These units were classified as
quartz packstone or a clayey quartz sand (Unit A), quartz grainstone (Unit B), Rhizophora,
red mangrove peat (Unit C) and shelly quartz packstone to wackestone (Unit D). Each unit
represents a time transgressive unit, as changes in sea level caused migration of the
depositional environments. Units A and B formed during the early transgressive phase as
shoreline approached landward. Unit C represents the relative shallowing or temporary
stabilization of the shoreline or an intertidal regime and Unit D represents a reinitiation of a
relative sea level rise and a return to deeper water conditions (FSAR Reference 750).

The type D sediment surface contains indications of increasing water depths followed by
shallower water depths as seen by the overlying oyster beds on the finer muds of the
deeper depositional environment. The oyster beds are indicative of an intertidal
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environment. Previous cores taken by Parkinson (1987 and 1989) show a sequence of
mangrove-capped oyster bars over these finer muds. During the initial flooding of the
mangrove system, "waterflow and sedimentation process may not have been ideal for
oyster habitation, but a slight increase in depth may have allowed initiation of oyster
colonization and sediment aggradation" (FSAR Reference 750).

Furthermore, an upstream carbonate mud levee in the Blackwater River contained marine
faunal fragments 1069 +/- 99 years B.P to 990 +/-84 years B.P in age (Figure 1). A
possible interpretation of this levee is the landward transport and deposition of marine
sediment and fauna during a violent storm event or a period of high storm frequency.
These age dates correspond to the dates of the submergence of mangroves in Blackwater
Bay (Figure 1, Transgression 2) (FSAR Reference 750). The Holocene sea level curve in
the vicinity of the site correlates to the stratigraphic and geographic position of type D
sediments and their corresponding significant event - 1000 to 1090 years B.P (Figure 1,
green star).
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Figure 1: Holocene sea-level rise curve illustrating deceleration of rate of rise and present
rapid rise from tide-gauge records (modified from FSAR Reference 750).
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This response is PLANT SPECIFIC.
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ASSOCIATED COLA REVISIONS:

None

ASSOCIATED ENCLOSURES:

None



Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041
FPL Response to NRC RAI No. 02.05.01-9 (eRAI 6024)
L-2011-504 Attachment 3 Page 1 of 3

NRC RAI Letter No. PTN-RAI-LTR-041

SRP Section: 02.05.01 - Basic Geologic and Seismic Information

QUESTIONS from Geosciences and Geotechnical Engineering Branch 2 (RGS2)

NRC RAI Number: 02.05.01-9 (eRAI 6024)

FSAR Figures 2.5.1-243 and -262 illustrate seismic reflectors of the Florida and Bahamas
Platform, and a large slump offshore from the site area is labeled "HOLO.-UP. OLIG." on
Figure 2.5.1-243. This feature is located at kilometer 50 on Line 71 and 73 on Figure 2.5.1-
262. However the staff notes that there is no discussion in the FSAR regarding this feature.

In order for the staff to fully understand site-specific geology and in support of 10 CFR
100.23, please clarify if this feature is a slump and if it bears upon the tsunami hazard of
the site area.

FPL RESPONSE:

FSAR Figures 2.5.1-243 and -262 illustrate seismic reflectors in the northern Straits of
Florida. The feature at the top of the upper Oligocene-Holocene ("HOLO.-UP. OLIG.")
seismic stratigraphic section is a sigmoid clinoform rather than a large offshore slump. This
same feature is also seen in FSAR Figure 2.5.1-262, located approximately at kilometer 50
on Lines 71 and 73.

A clinoform is a sloping dipping surface that is commonly associated with strata prograding
into deep water (Miall, 1999). Sigmoid clinoforms (s-shaped reflection patterns) are
interpreted as strata with thin, gently dipping upper and lower segments, and thicker, more
steeply dipping middle segments. In general, sigmoid clinoforms tend to have low
depositional dips or angles for the upper segments, typically less than 1 degree, and are
parallel with the upper surface of the facies unit with no strata termination with the bounding
surfaces (SEPM, sigmoid, accessed on 10/12/2011). The sigmoid clinoforms that formed
in the northern Straits of Florida nearly match the third order sea level fluctuations on the
global cycle chart (Eberli et al., 1994). A third order sea level fluctuation or sequence is a
depositional sequence that has a duration in the order of 1 million to 10 million years with a
relative sea level amplitude of 50 to 100 meters and a relative sea level rise/fall rate of 1 to
10 centimeters per 1,000 years (SEPM, third order cycle, accessed on 10/12/2011).

The progradation of sediments that form the clinoforms in the Straits of Florida was caused
by a sea level drop. The drop in sea level occurred approximately during the middle
Miocene. Steep prograding drift clinoforms within the Straits of Florida indicate that a
western boundary paleo-Florida Current had developed and the Straits of Florida had
become the major pathway for the Florida-Gulf Stream surface current system by the
middle Miocene (Bergman, 2005 and Anselmetti et al. 2000).

FSAR Figure 2.5.1-243

Multichannel seismic line MC92 was run across the northern Straits of Florida to tie to the
Key Largo well, KL, and the Great Isaac Island well, GI-1. The seismic-stratigraphic
evidence seen in line MC92 indicates that the Straits of Florida first began to develop as a
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deep-water area during the Cenomanian (lower Upper Cretaceous). Prior to this, Albian
(upper Lower Cretaceous) and older sedimentary units were deposited on a shallow-water
bank, which was continuous from southern Florida to the Great Bahama Bank (FSAR
References 307 and 424).

The upper Oligocene-Holocene seismic unit, "HOLO.-UP. OLIG," indicates progradation
toward the west (i.e. sigmoidal clinoform beds), resulting in an asymmetric ridge. This
asymmetric ridge, as seen in single-channel seismic reflection profiles, is an elongate
north-south ridge building towards the southwest as a tongue of sediments. Sheridan et
al., (FSAR References 307 and 424) interpreted a near-bottom countercurrent as the
depositional mechanism for this ridge.

FSAR Figure 2.5.1-262

FSAR Figure 2.5.1-262 consists of continuous seismic profiles across the Straits of Florida.
The profiles have a vertical exaggeration of 10 X. The profiles were drawn from the original
recordings obtained in the field.

On Profiles 71 and 73, the slope flanking the Miami Terrace on the east is covered by a thin
veneer of sediments and is separated from a broad sedimentary ridge to the east by a
narrow depression, labeled "E." This ridge extends to latitude 26 degrees N where it
grades into the western side of the slope of the Straits of Florida. Uchupi (1966) suggests
that the ridge formed by sediment progradation in a southward direction with some
outbuilding to the east and west.

Conclusion

Since the apparent slump is interpreted as a progradational depositional feature, it does not
bear upon the tsunami hazard in the site region.

This response is PLANT SPECIFIC.
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NRC RAI Letter No. PTN-RAI-LTR-041

SRP Section: 02.05.01 - Basic Geologic and Seismic Information

QUESTIONS from Geosciences and Geotechnical Engineering Branch 2 (RGS2)

NRC RAI Number: 02.05.01-10 (eRAI 6024)

FSAR Section 2.5.1.1, Regional Geology, describes Large Igneous Province (LIP)
magmatic events and the East Coast Margin Igneous Province (ECMIP) which includes the
eastern edge of the Blake Plateau and Bahamas Platform. The FSAR states that the LIPs
are massive crustal emplacements of mafic rock that include oceanic plateaus.
Conceivably this would be an area of thickened oceanic crust. FSAR Figure 2.5.1-224
illustrates a schematic cross section of the crust and overlying carbonate bank system that
changes from extended, transitional continental ultimately to normal oceanic crust
(presumably), but also illustrates a zone of apparently thin oceanic crust with a thick,
overlying carbonate bank system. In order for the staff to understand the variability in the
nature and thickness of the underlying crust of the TPNPP region and in support of 10 CFR
100.23, please provide information for the following:

a) Discuss the location of the ECMIP with respect to transitional continental, thickened
and normal oceanic crust; the location of the carbonate bank system and; the
current platform bathymetry.

c) Discuss the impact of crustal thickness variations on the ground motion models and
subsequent impacts on the seismic hazard curves of the Caribbean sources.

d) Discuss the possibility that the magnetic highs located along the eastern Bahamas
Platform and Little Bahamas Bank reflects the location .of a southern extension of
the ECMIP and thickened oceanic crust.

FPL RESPONSE:

This response addresses the following: (a) the location of the east coast margin igneous
province (ECMIP) (east coast magnetic anomaly, ECMA) and its associated transitional
continental, thickened, and normal oceanic crust, and the location of the Florida-Bahama
carbonate bank system with respect to the ECMIP (Blake Spur Magnetic Anomaly, BSMA);
and the current platform bathymetry, (c) the impact of crustal thickness variations on the
ground motion models and subsequent impacts on the seismic hazard curves of the
Caribbean sources and (d) the potential that the magnetic highs that are located along the
eastern portion of the Bahama Platform are related to the ECMIP (BSMA).

(a) Large igneous provinces (LIPs) consisting of tholeiitic basalt lava flows, sills and dikes
have formed throughout the geologic history of the Earth. In general, the LIPs are major
bodies of extrusive igneous rock underlain by intrusive rock with crustal thickness ranging
from 20 to 40 km. The crustal structure of LIPs are comprised of an extrusive upper crust
and a lower crust characterized by high seismic velocities (7.0-7.6 kms/s) and are different
from "normal" oceanic or continental crust. The possible compositions of lower crustal
bodies on volcanic margins are gabbroic, strongly mafic, and ultramafic rocks. Some lower
crustal bodies have been explained as magmatic underplating by accumulating mantle-
derived material below the original crust (FSAR Reference 237). During the initial breakup
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of Pangea in the Late Triassic-early Jurassic, many LIPs formed as the result of rifting,
basalt extrusion, and mafic intrusions. The most notable LIPs are the Central Atlantic
Magnetic Province (CAMP) and the east coast margin igneous province (ECMIP). The
total volume of lava for both the ECMIP, which is the source of the east coast magnetic
anomaly (ECMA), and CAMP had exceeded 2.3 million km 3 (FSAR Reference 239).

The CAMP is among the largest of the continental igneous provinces on Earth, emplaced
synchronously with, or just prior to, the Triassic-Jurassic boundary ca. 200 Ma. Magmatism
associated with the CAMP occurred from 202 to 190 Ma. Intrusive CAMP magmatism
commenced as early as 202 Ma. Extrusive activity initiated abruptly -200 Ma, reaching
peak volume, and intensity around 199 Ma on the African margin. There were at least two
phases over - 1.5 Ma, with magmatism commencing along the Africa-North American
margins and slightly later along the South American margin (Nomade et al. 2007). The
extent of CAMP during the Mesozoic as described by McHone (FSAR Reference 239) was
from "within Pangea from modern central Brazil northeastward about 5000 km across
western Africa, Iberia, and northwestern France, and from Africa westward for 2500 km
through eastern and southern North America as far as Texas and the Gulf of Mexico".

The precursor to the formation of the Central Atlantic Ocean (CAO) crust and the opening
of the CAO was widespread groups of dike-fed fissure eruptions and flood basalts, which
started during the Early to Middle Jurassic along sections of the central Atlantic rift (Janney
and Castillo, 2001, and FSAR References 239 and 241). The occurrence of CAMP
magmatism and the volcanic rift margin adjacent to the newly forming oceanic crust along
the eastern margin of North America is interpreted as subaerial volcanic flows or basalt
wedges (also indicated by seaward-dipping seismic reflectors [SDRs], FSAR Figure
2.5.1-284) (FSAR Reference 239).

Within the South Georgia rift basin, in the southeastern United States, the continental flood
basalts overlap the SDRs. The SDRs are - 25 km thick basalt and plutonic wedges that is
about 55 km wide along roughly 2000 km of the eastern North American margin. These
SDRs comprise the East Coast Magnetic Anomaly (ECMA), which has been referred to by
Holbrook and Kelemen (1993) as the east coast margin igneous province or ECMIP
(McHone, 2000 and FSAR Reference 239).

The ECMA marks the boundary between continental and ocean crust (FSAR Figure 2.5.1-
266). It forms the seaward edge of the deep, sediment-filled basins and the landward edge
of normal oceanic crust (Behrendt and Klitgord, 1980). The location of the ECMA
segmented magnetic high (200-300nT, positive magnetic anomaly) as seen in the total field
magnetic anomaly, bathymetry, free-air gravity, isostatic anomaly and R-T-P anomaly maps
parallels the East Coast margin from the Blake Spur fracture zone (BSFZ) to Nova Scotia
(Figures 1 and 2) (Keen, 1969; Emery et al., 1970, Behn and Lin, 2000 and Wyer and
Watts, 2006). Holbrook and Kelemen (1993) were able to create a velocity model that
showed lateral changes in deep crustal structure across the ECMA margin. Lower crust
velocities average 6.8 km/s at what were believed to be rifted crust areas, whereas the
velocity (Vp) of units below the outer continental shelf were recorded as 7.5 km/s,
decreasing to 7 km/s with lateral shift to the oceanic crust. Holbrook and Kelemen (1993)
were able to determine that the high velocity (Vp) lower crust and SDRs comprise a 100 km
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wide, 25 km thick oceanic-continental transition zone that they interpreted to be almost
entirely mafic igneous material. This created an abrupt boundary between rifted continental
crust and thick igneous crust, comprising only 20 km of the margin. Holbrook and Kelemen
(1993) found that the Appalachian intracrustal reflectivity largely disappears across the
boundary as velocity (Vp) increases from 5.9 km/s to greater than 7 km/s, implying that the
reflectivity is disrupted by massive intrusion and that very little (if any) continental crust can
be found east of the SDRs.

The Blake Spur Magnetic Anomaly (BSMA) is a linear anomaly located near the Blake
Escarpment, east of the southern portion of the ECMA (ECMA and the BSMA are
conjugate anomalies and they both coincide with the ocean-continent boundary) and north
of the Little Bahama Bank (FSAR Figure 2.5.1-266) (FSAR Reference 466). The BSMA
represents points of initiation of sea floor spreading between North America and northwest
Africa (FSAR Reference 692) and is interpreted as a continental margin modified by a jump
in the spreading center (FSAR Reference 424) during the early Callovian (middle Jurassic).
Ridge jumps are possibly caused by the reheating of the lithosphere as magma penetrates
it to feed near-axis volcanism (Mittelstaedt et al. 2008) and can be related to plate
interactions as North America separated from Gondwana (FSAR Reference 466). It has
been suggested that the BSMA is the result of an eastward jump of the spreading center
away from the ECMA prior to 170 Ma (FSAR Reference 466).
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Figure 1. Total field magnetic anomaly from the Geological Survey of Canada modified in
Behn and Lin, 2000. Areas without adequate data control are masked in black. The
segmented magnetic high running parallel to the margin is the ECMA. Solid gray lines
show the location of the Kane and Northern fracture zones, white lines show the location of
the offset zone traces identified in Behn and Lin (2000), solid lines represent areas where
the offset zone traces are constrained by offsets in magnetic lineations; dashed lines are
used where the traces are primarily constrained and the dotted lines are used to represent
the high uncertainty in the location of the offset zone traces between the BSMA and the
East Coast margin. The right hand margin labels are major offset zones (Atlantis, Kane,
Northern, and A-I).

Source: Behn and Lin, 2000
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Figure 2. (a) Shaded bathymetry of the U.S. East Coast, combining National Geophysical
Data Center (NGDC) ship track data and ETOPO5 (Earth Topography 5-minute) digital
bathymetry data. Light black contour lines show sediment thickness from USGS seismic
reflection grids and thick black lines show the extent of the USGS data coverage. (b) Free-
air gravity satellite gravity map. (c) Isostatic gravity anomaly map. (d) Reduced-to-the-pole
(R-T-P) magnetic anomaly along the East Coast margin. LASE (Large Aperture Seismic
Experiment), EDGE-801, USGS32 and BA-6 are seismic transect lines.

Source: Behn and Lin, 2000
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(c) The development of the Caribbean ground motion prediction equations (GMPEs) was
based on the regional attenuation parameters (e.g., anelastic Q attenuation model and
geometrical spreading model) from the Motazedian and Atkinson (2008) study (FSAR
Reference 287). In their study, regional attenuation parameters were estimated from the
empirical ground motion dataset of earthquake recordings located within 500 km of the
island of Puerto Rico. These empirically estimated regional attenuation parameters are
correlated with the regional crustal structure in the region around the island of Puerto Rico.
For the development of the Caribbean GMPEs, the anelastic Q attenuation model, which is
frequency-dependent, was varied to account for any possible variation of ground motion
amplitudes related to any crustal differences between the regions around the island of
Puerto Rico and the regions closer to the Turkey Point site.

In addition, a sensitivity study was conducted in which the Q model from a more typical Gulf
Coast crustal structure was used rather than a region-specific crustal structure. The
conclusion of this sensitivity study was that the use of the Gulf Coast Q model led to lower
ground motions and as such was not included in the final GMPEs for the Caribbean seismic
sources. To be consistent with the GMPEs used for the EPRI-SOG seismic sources, the
Caribbean GMPEs were developed for a hard rock site condition with a minimum shear-
wave velocity (Vs) = 9200 feet per second (fps), which at the site is located at about 10,000
feet (3050 meters) below the ground surface (FSAR Subsection 2.5.2.5).

Based on the large azimuthal range in relative crustal ray paths from all seismic sources
(i.e., both Caribbean and EPRI-SOG seismic sources) to the Turkey Point site, both the
Caribbean and EPRI GMPEs are intended to represent the average regional ground motion
amplitudes, not the specific ground motion amplitudes that one might expect for a specific
seismic ray path and associated crustal structure. The potential variation in ground motion
amplitudes caused by specific ray paths through different crustal structures is expected to
be accounted for through the range of GMPEs used in the analysis.

(d) Magnetic highs located near the eastern portion of the Bahamas Platform (including the
Little Bahamas Bank) represent both positive and negative magnetic anomalies related to
structural controls from post Lower Cretaceous folding or faulting in the basement rocks of
the Bahama Platform (see FSAR Subsection 2.5.1.1.1.3.2.2.). The density contrasts below
the sea floor as seen from the Bouguer gravity anomaly maps (FSAR Figures 2.5.1-254
and 256) in this area show that the intraplatform straits (and channels) and basins correlate
with the present day platform topography (FSAR Figure 2.5.1-254). In general, the straits
and basins are areas of negative anomaly while the platforms are generally areas of
positive anomaly. The negative anomalies occupied areas of structural lows, probably
downfaulted, and that their negative signature stemmed from a combination of downfaulting
of relatively light material and infilling of the resulting lows with light sediments (Ball, 1967).

The Blake-Bahamas Platform is related to and limited by, a regional structural feature, the
crustal transition zone, in which Jurassic volcaniclastics are tilted in fault blocks (Ball, 1967,
and FSAR References 307 and 424). The transitional crust has a smooth, circular
magnetic anomaly pattern (FSAR Figures 2.5.1-254 and 256). This zone is known as the
ECMA and includes the BSMA (FSAR Figure 2.5.1-266) (Dietz, 1973 and FSAR Reference
466). The presence of thick volcanics on the oceanic basement of the Blake Plateau infers
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that the Bahamas Platform and Little Bahamas Bank overlie seamounts that were produced
by CAMP magmatism. This also infers that volcanic activities continued as seafloor was
accreted in the CAO (Dietz, 1973 and FSAR Reference 466). A basement map of the
Florida-northern Bahamas region using seismic data complied by Sheridan et al. (FSAR
Reference 307) (Figure 3) shows the continental, transitional, and oceanic basement rocks
along with their approximate ages. Sheridan et al. (FSAR Reference 307) concluded that
the "transitional crust underlies the northwestern Bahamas to the projected BSMA, and that
oceanic crust underlies the Bahamas farther southeast".
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Figure 3. Basement map of the Florida-northern Bahamas region showing depth in
kilometers and basement type (continental, transitional or ,oceanic with approximate age
ranges).

Source: modified from FSAR Reference 307
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Conclusion

In general, the LIPs are large bodies of extrusive igneous rock underlain by intrusive rock
with crustal thickness ranging from 20 to 40 km. The crustal structure of LIPs are
comprised of an extrusive upper crust and a lower crust characterized by high seismic
velocities (Vp 7.0-7.6 km/s) and are different from "normal" oceanic or continental crust.
The possible compositions of lower crustal bodies on volcanic margins are gabbroic,
strongly mafic, and hot ultramafic rocks. Some lower crustal bodies have been explained
as magmatic underplating by accumulating mantle-derived material below the original crust
(FSAR Reference 237).

Examples of LIPs on the eastern seaboard of the United States are the ECMA and the
BSMA both of which are part of the CAMP magmatic event (approximately 202-190 Ma).
The ECMA is a segmented linear magnetic anomaly from Nova Scotia to the Blake Spur
Fracture Zone that has a high amplitude, 200-300nT. The BSMA is a linear anomaly just
east of the southern portion of the ECMA and north of the Little Bahama Bank.

Kelemen and Holbrook (FSAR Reference 240) report that seismic reflection profiles on the
eastern seaboard of the United States show a zone between rifted continental crust and
normal oceanic crust that consists of thick (up to 25 kilometers), high velocity (Vp of 7.2 to
7.3 kilometers/second) crust interpreted as mafic igneous rocks emplaced during Triassic-
Jurassic rifting of Pangea. This zone is part of the CAMP and is known as the ECMA with
its conjugate of the BSMA. The BSMA underlies the Bahamas. The presence of thick
volcanics on the oceanic basement of the Blake Plateau infers that the Bahamas overlie
seamounts that were produced by CAMP magmatism this also infers that volcanic activities
continued as seafloor was accreted in the CAO (Dietz, 1973, McHone, 2000 and FSAR
Reference 466).

The development of the Caribbean GMPEs was based on the regional attenuation
parameters estimated from an empirical dataset of earthquakes recorded in and around the
island of Puerto Rico (FSAR Reference 287). To account for any possible variation in
ground motions due to the variation in crustal structure between the area around Puerto
Rico and the area around the Turkey Point site, the final Caribbean GMPEs included a
variation of the anelastic Q model. This variation and resulting variation in the suite of
recommended Caribbean GMPEs was intended to capture the range in ground motions
from the noted variation in the crust in the region and is consistent with the GMPEs used
for the EPRI-SOG seismic sources.

This response is PLANT SPECIFIC.
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NRC RAI Letter No. PTN-RAI-LTR-041

SRP Section: 02.05.01 - Basic Geologic and Seismic Information

QUESTIONS from Geosciences and Geotechnical Engineering Branch 2 (RGS2)

NRC RAI Number: 02.05.01-29 (eRAI 6024)

FSAR Figure 2.5.1-251, "Lithostratigraphic Map of Cuba", depicts the Matanzas fault zone
within the site region; however, the staff notes that the Matanzas fault zone is not
discussed in the FSAR.

In order for the staff to assess the tectonic and structural features within the site region and
in accordance with 10 CFR 100.23, please address the following questions:

a) Provide a discussion of the Matanzas fault zone in the FSAR, including a larger-
scale map showing the fault trace.

b) Clarify if there is a relationship between the Matanzas fault zone and elevated
Pleistocene terraces along the coast near Matanzas.

c) Discuss the relationship of the Matanzas fault zone to nearby seismicity.

FPL RESPONSE:

a) Provide a discussion of the Matanzas fault zone in the FSAR, including a larger-scale
map showing the fault trace

The terms "Matanzas fault" and "Hicacos fault" refer to the same geologic feature. Most
newer publications use the term "Hicacos fault" and the FSAR follows this convention. The
Hicacos fault is discussed in FSAR Subsection 2.5.1.1.1.3.2.4 and is shown on Figure
2.5.1-247. FSAR Figure 2.5.1-251 is a reproduction of Stanek et al.'s (2009) (Reference

769) Figure 2, which labels this fault as "Matanzas fault".

The text of FSAR Subsection 2.5.1.1.1.3.2.4 will be modified to indicate that "Matanzas
fault" and "Hicacos fault" are two names for the same geologic feature.

b) Clarify if there is a relationship between the Matanzas fault zone and elevated
Pleistocene marine terraces along the coast near Matanzas

Elevated marine terraces were identified along the northern coast of Cuba as early as the
late 19th century (Agassiz 1894). These marine terraces likely formed as the result of high
sea level stands and regional uplift. The relationship between these marine terraces and
the Hicacos fault is unclear. Available publications provide ambiguous, and in some cases
conflicting, information on the location, sense-of-slip, and age for the Hicacos fault, as
described below.

The 1:500,000 scale geologic map of Cuba (FSAR Reference 848) shows the Hicacos fault
as an approximately 100-kilometer-long, northeast-striking "tensional" fault with an
apparent component of left-lateral strike-slip and unspecified dip direction. On this map, the
northeast termination of the Hicacos fault is onshore near Matanzas Bay and the fault does
not extend offshore. Also on this map, the youngest deposits cut by the Hicacos fault are
Miocene to Pliocene in age. Quaternary deposits along the northeast portion of the fault

near Matanzas and along the southwest portion of the fault near Batabano appear
unfaulted as mapped. The 1:500,000 scale geologic map of Cuba (FSAR Reference 848)
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includes an inset map showing assigned ages of faults in Cuba. The Hicacos fault is not
show on this inset map nor is it assigned an age.

The 1:250,000 scale geologic map of Cuba (FSAR Reference 846) shows the Hicacos fault
as an approximately 25-kilometer-long, northeast-striking, approximately located fault with
no information on sense-of-slip and dip direction. On this map, the Hicacos fault is mapped
entirely onshore and entirely within rocks of lower-middle Miocene age. According to FSAR
Reference 846, the Hicacos fault is not spatially associated with elevated marine terraces
along the coast near Matanzas.

The 1:500,000 scale tectonic map of Cuba (FSAR Reference 847) shows the Hicacos fault
as an approximately 150-kilometer-long, left-lateral strike-slip fault with unspecified dip
direction that extends offshore to the northeast. This map contains insufficient information
with which to constrain the age of most-recent slip on the Hicacos fault.

Cotilla-Rodriguez et al. (2007) (FSAR Reference 494) show the Hicacos fault as a
northeast-striking, approximately 230-kilometer-long fault that extends offshore into
Matanzas Bay. They describe the Hicacos fault as "left strike-slip" (FSAR Reference 494,
Table 2) and "normal fault, transcurrent to the left" (FSAR Reference 494, p. 516). They do
not provide a dip direction for the Hicacos fault. Cotilla-Rodriguez et al. (2007) (FSAR
Reference 494) describe the Hicacos fault as active, but they do not provide a basis or
rationale for their assessment.

FPL's response to RAI 02.05.01-22 will provide related information regarding elevated
marine terraces along the northern coast of Cuba. FPL's response to RAI 02.05.01-31 will
provide related information regarding fault mapping in Cuba and its usefulness in
neotectonic evaluations and seismic source characterization.

c) Discuss the relationship of the Matanzas fault zone to nearby seismicity

As in most of Cuba, the association of seismicity with individual faults in the Matanzas Bay
area is highly problematic due to the uncertainties associated with the locations of both
earthquakes and mapped faults in Cuba. Cotilla-Rodriguez et al. (2007) (FSAR Reference
494) indicate that, due to the lack of seismic stations near the Hicacos fault, there are no
instrumental records of earthquakes on the Hicacos fault. Cotilla-Rodriguez et al. (2007)
(FSAR Reference 494) do, however, suggest the possibility that historical intensity-based
epicenters may be associated with the Hicacos fault. FPL's response to RAI 02.05.01-25
will provide related information regarding the association of seismicity with the Hicacos
fault.

This response is PLANT SPECIFIC.

References:

Agassiz, A., 1894, Reconnaissance of the Bahamas and of the elevated reefs of Cuba in
the steam yacht "Wild Duck", Bulletin of the Museum of Comparative Zoology, Volume 0,
No. 1, 203 pp.
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ASSOCIATED COLA REVISIONS:

The text in the 7th paragraph of FSAR Subsection 2.5.1.1.1.3.2.4 will be revised as follows
in a future update of the FSAR:

Hicacos Fault

At its nearest point, the northeast-striking Hicacos fault is approximately 155 miles (249
kilometers) south of the Units 6 & 7 site (Reference 494) (Figure 2.5.1-247). The Hicacos
fault is also called the Matanzas fault by some researchers (e.g., Reference 769), as shown
on Figure 2.5.1-251. Garcia et al. (Reference 489) report intermittent geomorphic
expression along the Hicacos fault trace. Additionally, Garcia et al. (Reference 489)
describe the Hicacos fault as "...a deep fault above Paleocene-Quaternary formations" (p.
2571), but the exact meaning of this statement is unclear. Cotilla-Rodriguez et al.
(Reference 494) do not provide any geologic evidence for activity and indicate a lack of
instrumental seismicity associated with the Hicacos fault. Five pre-instrumental
earthquakes of intensity MMI (Modified Mercalli Intensity) V and less are located in the
general vicinity of the Hicacos fault, but the locations of these events are highly uncertain
(Reference 494). Geologic maps of the region show segments of the Hicacos fault cutting
upper Tertiary rocks (Reference 480). More detailed geologic maps do not map the
Hicacos fault at the surface, but the shoreline and a narrow peninsula in the vicinity of the
fault are notably linear (Reference 846) and these features probably influence where the
fault is mapped in other representations (e.g., Reference 480).

The following note will be added to FSAR Figure 2.5.1-251 in a future update of the FSAR.

The Matanzas fault shown here is the same structure as the Hicacos fault shown on Figure
2.5.1-247

ASSOCIATED ENCLOSURES:

None
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NRC RAI Letter No. PTN-RAI-LTR-041

SRP Section: 02.05.01 - Basic Geologic and Seismic Information

QUESTIONS from Geosciences and Geotechnical Engineering Branch 2 (RGS2)

NRC RAI Number: 02.05.01- 33 (eRAI 6024)

FSAR Section 2.5.1.1.1.3.2.4, "Structures of Cuba", cites FSAR Figures 2.5.1-247, 2.5.1-
251 and 2.5.1-268, which illustrate Cuban tectonic features at present, however, many
faults appear to be omitted entirely from figures including the Habana-Cienfuegos fault,
Cubitas fault, Guane fault, Nipe fault, and Baconao fault.

In order for the staff to assess the tectonic and structural features within the site region and
in accordance with 10 CFR 100.23, please provide a single figure, or composite figures that
clearly depict all tectonic features discussed in FSAR Section 2.5.1.1.1.3.2.4.

FPL RESPONSE:

The revised FSAR Figure 2.5.1-247, included herein in the Associated COLA Revisions
section, shows all Cuban faults discussed in FSAR Subsection 2.5.1.1.1.3.2.4, including
the Domingo fault, Nortecubana fault system, Hicacos fault, Cochinos fault, Las Villas fault,
Pinar fault, Habana-Cienfuegos fault, Guane fault, La Trocha fault, Camaguey fault,
Cubitas fault, Nipe fault, Baconao fault, and Oriente fault. Multiple sources were used to
compile the faults shown on this map, including: Kerr et al. (1999), Tait et al. (2009), Pardo
et al. (2009), Hall (2004), French and Schenk (1997), and Cotilla-Rodriguez et al. (2007)
(FSAR References 2.5.1-443, -448, -439, -770, -492, and -494).

This response is PLANT SPECIFIC.

References:

None

ASSOCIATED COLA REVISIONS:

The text in the eleventh and twelfth paragraphs of FSAR Subsection 2.5.1.1.1.3.2.4 will be
revised as follows in a future update of the FSAR:

Habana-Cienfuegos Fault

This northwest-striking left-lateral strike-slip fault is located in western and central Cuba
(Fi....e 2.5.1 28Figure 2.5.1-247). This fault is not shown on Reference 480 or the
1:250,000 scale geologic map of Cuba (Reference 846). However, a dashed (postulated)
structure on the 1:500,000 scale geologic map (Reference 848) is depicted as cutting
Miocene strata, but covered by unfaulted Pleistocene strata. Cotilla-Rodriguez et al.
(Reference 494) conclude this structure is active based upon an association with poorly
located seismicity.
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Guane Fault

The Guane fault is located in western Cuba and is covered by sediments of the Los
Palacios Basin (Fi, , ,2.6.!251 Figures 2.5.1-247 and 2.5.1-251). This northeast-striking
structure is not depicted on the 1:250,000 scale geologic map (Reference 846). However, a
dashed (postulated) structure on the 1:500,000 scale geologic map is depicted cutting
Miocene strata, but covered by unfaulted Pliocene-Pleistocene units (Reference 848).
Cotilla-Rodrfguez et al. (Reference 494) conclude it is active based upon potential
association with seismicity.

The text in the fifteenth paragraph of FSAR Subsection 2.5.1.1.1.3.2.4 will be revised as
follows in a future update of the FSAR:

Cubitas Fault

Near the Camaguey fault, the Cubitas fault is a northwest-striking normal fault that forms
the southern boundary of an area of higher topography (F...e ,2.,.128Figure 2.5.1-247).
It is described as post-middle Eocene in age and suggested to be partially responsible for
up to 200 meters uplift of hills, possibly after the deposition of Plio-Pleistocene fluvial
terraces (Reference 500). Cotilla-Rodriguez et al. (Reference 494) note that the Cubitas
fault is associated with large scarps and assign it a Pliocene-Quaternary age.

The text in the seventeenth paragraph of FSAR Subsection 2.5.1.1.1.3.2.4 will be revised
as follows in a future update of the FSAR:

Baconao Fault

The Baconao fault is a northwest-striking fault, located in southeastern Cuba (F-igue426.-
288Figure 2.5.1-247). Cotilla-Rodrfguez et al. (Reference 494) indicate that it may have
normal, reverse, and left-lateral strike-slip kinematics. This fault is not shown on the Case
and Holcombe (Reference 480) or the 1:250,000 scale geologic maps (Reference 846).
However, a dashed (postulated) structure on the 1:500,000 scale geologic map is depicted
cutting Oligocene-Miocene strata, but covered by unfaulted Pleistocene strata (Reference
848). It may deform Pleistocene and Quaternary terraces and is associated with poorly
located seismicity (Reference 494).
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Figure 2.5.1-247 in
the FSAR:

revision 2 of the FSAR will be revised as follows in a future update of
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Multiple sources were used to compile this map, including References 443, 448, 439, 770, and-492, and 494

ASSOCIATED ENCLOSURES:

None


