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Discussion:
Related to the Seismic Margin Assessment, the Interim Staff Guidance DC/COL-ISG020 (Reference 1) provides guidance on:
1.

A probabilistic risk assessment (PRA)-based seismic margin analysis method
and its implementation for design certification (DC) applications,

2.

Site- and plant-specific updates on the DC PRA-based seismic margin evaluation
for combined operating license (COL) applications,

3.

Post-COL verification as-designed and as-built plant seismic margin capacity
preceding initial fuel load, and

4.

Documentation requirements.

The Seismic Margin Assessment conducted for Turkey Point Units 6 & 7 falls into the
second category where site-specific updates on the DC PRA-based seismic margin
evaluation are considered for the COL application.
To this effect, DC/COL-ISG-020 (Reference 1) provides the following guidance:
"The seismic fragility calculationsperformed for SSCs in the SEL for a DC
need not be updated by a COL application that incorporatesthe DC by
reference if (1) the site-specific soil effects on the seismic fragility of the
pertinent SSC and the plant-level HCLPF are deemed not to be controlling
with adequatejustification, and (2) the COL applicationdemonstrates the
COL site GMRS is enveloped by the DC CSDRS. For the latter condition,
the comparisonshould be made at free-field ground surface."
Since the Turkey Point Units 6 & 7 ground motion response spectra (GMRS) is
enveloped by the certified seismic design response spectra (CSDRS) at all frequencies,
criteria (2) above is met. The remainder of this discussion focuses on the site specific
soil effects. In terms of seismic performance, the following analyses are related to the
site specific soil effects:
*

Liquefaction analysis

*

Dynamic bearing capacity analysis

*

Slope stability analysis

As discussed in FSAR Subsection 2.5.5.5, the permanent slopes are directed away
from the power block and have a maximum grade of 0.5 percent. Thus, significant
movement or failure of these slopes would not adversely affect the safety of the nuclear
power plant facilities. The mechanically stabilized earth (MSE) walls on the perimeter of
the plant area are further than 500 feet away from the Seismic Category I structures,
and their failure would not impact the safety-related structures. Therefore, the Seismic
Margin Assessment is not conducted for these walls or any slopes.
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For the liquefaction and dynamic bearing capacity analysis, the guidance for seismic
margin in DC/COL-ISG-020 is followed, where the peak ground acceleration (PGA) of
the GMRS is amplified by 1.67 per DC/COL-ISG-020 (Reference 1).
SM = 1.67 x PGAGMRS

=

1.67 x 0.0579g = 0.0967g

The seismic input to the liquefaction and dynamic bearing pressures is 0.1g, which is a
scaled up value which corresponds to the minimum PGA required for the safe shutdown
earthquake (SSE) per 10 CFR Part 50 Appendix S (Reference 2).
Liquefaction
As discussed in the Responses to RAIs 02.05.04-17 and 02.05.04-35, the liquefaction
analyses performed use a PGA of 0.1g; this is a scaled up value which corresponds to
the minimum PGA required for the safe shutdown earthquake (SSE) per 10 CFR Part
50 Appendix S (Reference 2). The results of the liquefaction analyses are provided in
FSAR Figures 2.5.4-238, 2.5.4-250, and 2.5.4-251.
As discussed in FSAR Subsection 2.5.4.8.4, almost all (99.8 percent) of the factors of
safety against liquefaction calculated based on shear wave velocity are above 1.4. Two
locations have an intermediate factor of safety (1.1 < FOS < 1.4). There is one location
at which the calculated factor of safety is low (FOS < 1.1). If the FOS is calculated as an
average over adjacent measured points, it is equal to 2.40 (among the central point and
one adjacent point on each side [top and bottom] for a total of 3 points), 2.93 (5 points),
and 3.16 (7 points); this shows that the low value of 1.07 is a localized exception, and
does not represent a weak zone.
As discussed in FSAR Subsection 2.5.4.8.2, the SPT liquefaction analysis is based on
the summation of the 2nd and 3rd blow counts (SPT N) and the summation of the 3rd
and 4th blow counts from the supplemental investigation. For the more likely conditions
of the soil in situ, represented by the summation of the 3rd and 4th blow counts, 70
points out of 79 points are directly classified as non-liquefiable. There is only one
location at which the calculated factor of safety is low (FOS < 1.1), which corresponds to
the transition between the Fort Thompson and upper Tamiami formations.
As discussed in FSAR Subsection 2.5.4.8.3, the factor of safety against liquefaction
calculated based on CPT is consistently higher than 1.1 across the full depth of testing
at the site.
Based on shear wave velocity, SPT, and CPT data, there is no potential for liquefaction
for the Turkey Point Units 6 & 7 power block area with the input PGA of 0.1g.
In addition, corrections for the effects of aging are ignored. Reference 3 states that
sediments deposited within the past few thousand years are generally much more
susceptible to liquefaction than older Holocene sediments; it states that Pleistocene
sediments are even more resistant, and regards pre-Pleistocene sediments as generally
immune to liquefaction. The upper Tamiami and lower Tamiami are Pliocene
formations, and the Peace River is a Miocene-Pliocene formation (FSAR Subsection
2.5.1.1.1.2.1.1). These deposits are thus substantially older than the range of ages
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considered in Reference 3 as being susceptible to liquefaction. The response to RAI
02.05.04-35 provides further discussion on the conservatism in the liquefaction
assessment approach, including the influence of age of deposit on cyclic shear strength.
Dynamic Bearing Capacity
The dynamic bearing capacity analysis performed (FSAR Subsection 2.5.4.10.2.1) uses
a PGA of 0.1g; this is a scaled up value which corresponds to the minimum PGA
required for the safe shutdown earthquake (SSE) per 10 CFR Part 50 Appendix S
(Reference 2). The minimum allowable dynamic bearing capacity is 41 ksf; this is
acceptable according to the 35 ksf bearing demand required by the DCD.
Conclusion
The PGA used in the liquefaction and dynamic bearing capacity analyses, 0.1g, is
greater than the GMRS (0.0579g) by a ratio of 1.73 (greater than 1.67). In accordance
with DC/COL-ISG-020 (Reference 1), the recommended seismic margin is 0.0967g and
the analysis indicates the available seismic margin for the liquefaction and dynamic
bearing capacity is greater than 0.1g. Therefore, the site-specific soil effects on the
seismic fragility of the pertinent SSC and the plant-level high confidence low probability
of failure (HCLPF) are deemed not to be controlling and are screened out.
References:
1.

U.S. Nuclear Regulatory Commission, Interim Staff Guidance on Implementation
of a ProbabilisticRisk Assessment-Based Seismic Margin Analysis for New
Reactors, DC/COL-ISG-020, NRC, Washington, DC, March 2010.

2.

U.S. Nuclear Regulatory Commission, Earthquake Engineering Criteriafor
Nuclear Power Plants,10 CFR Part 50 Appendix S, NRC, Washington, DC, July
2014.
Youd et al., 2001, Liquefaction Resistance of Soils: Summary Report from the
1996 NCEER and 1998 NCEER/NSF Workshops on Evaluation of Liquefaction
Resistance of Soils, Journal of Geotechnical and Geoenvironmental Engineering,
Vol. 127, pp 817-833.

3.

ASSOCIATED COLA REVISIONS:
FSAR Table 2.0-201 (Sheet 4 of 8) will be revised in a future COLA revision as follows:
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Table 2.0-201 (Sheet 4 of 8)
Comparison of DCD Site Parameters and Turkey Point Units 6 & 7 Site Characteristics
AP 1000 DCD Site Parameters(a)

Units 6 & 7 Site
Characteristics

Units 6 &7
Site
Characteristic

Bounding
Yes/No

Reference

Soil
Average Allowable

The allowable bearing capacity, including a

Static Bearing

factor of safety appropriate for the design

Capacity

load combination, shall be greater than or
equal to the average bearing demand of

Static bearing capacity:
4300039,000 lb/ft 2.

Subsection

Yes

2.5.4.10

8,900 lb/ft 2 over the footprint of the nuclear
island at its excavation depth.

Dynamic Bearing

The allowable bearing capacity, including a

Dynamic bearing capacity:

Subsection

Capacity for Normal

factor of safety appropriate for the design

4309941,000 lb/ft2 .

2.5.4.10

Plus Safe
Shutdown

load combination, shall be greater than or
equal to the maximum bearing demand of

Earthquake (SSE)

35,000 lb/ft2 at the edge of the nuclear

island at its excavation depth, or sitespecific analyses demonstrate factor of
safety appropriate for normal plus safe
shutdown earthquake loads.

Yes
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FSAR Subsection 19.55.6.3 will be revised in a future COLA revision as follows:
19.55.6.3 Site Specific Seismic Margin Analysis
The Seismic Margin Assessment outlined in this section is in accordance with the
Interim Staff Guidance DCICOL-ISG-020.
The Seismic Margin Assessment conducted for Turkey Point Units 6 & 7 follows
the DC/COL-ISG-020 category where site-specific updates on the DC PRA-based
seismic margin evaluation are considered for the COL application.
The Turkey Point site seismic demand, based on the site Ground Motion Response Spectra
(GMRS), as described in FSAR Subsection 3.7.1, is enveloped by the AP1000 CSDRS as
defined by Tier 1 criteria for SSE. Therefore, the Seisimic, Margin Asessm..nt analsis
documented in DD) Section 19.55 is app•i.ab. e to the Turkey Pohint Units 6 & 7 site.
The ncl ear i0land (N)•1for Turkey PeiRnt InMts 6 &. 7 is founRded an approximately 20 fee
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As discussed in Subsection 2.5.5.5, the permanent slopes are directed away from
the power block and have a maximum grade of 0.5 percent. Thus, significant
movement or failure of these slopes would not adversely affect the safety of the
nuclear power plant facilities. The mechanically stabilized earth (MSE) walls on
the perimeter of the plant area are further than 500 feet away from the Seismic
Category I structures, and their failure would not impact the safety-related
structures. Therefore, the Seismic Margin Assessment is not conducted for these
walls or any slopes.
The seismic input to the liquefaction and dynamic bearing pressures is 0.1 g,
which is a scaled up value which corresponds to the minimum PGA required for
the safe shutdown earthquake (SSE) per 10 CFR Part 50 Appendix S.
The results of the liquefaction analyses are provided in Figures 2.5.4-238, 2.5.4250, and 2.5.4-251.
As discussed in Subsection 2.5.4.8.4, almost all (99.8 percent) of the factors of
safety against liquefaction calculated based on shear wave velocity are above 1.4.
Two locations have an intermediate factor of safety (1.1 < FOS < 1.4). There is one
location at which the calculated factor of safety is low (FOS < 1.1). Ifthe FOS is
calculated as an average over adjacent measured points, it is equal to 2.40
(among the central point and one adjacent point on each side [top and bottom]
for a total of 3 points), 2.93 (5 points), and 3.16 (7 points); this shows that the low
value of 1.07 is a localized exception, and does not represent a weak zone.
As discussed in Subsection 2.5.4.8.2, the SPT liquefaction analysis is based on
the summation of the 2nd and 3rd blow counts (SPT N) and the summation of the
3rd and 4th blow counts from the supplemental investigation..For the more likely
conditions of the soil in situ, represented by the summation of the 3rd and 4th
blow counts, 70 points out of 79 points are directly classified as non-liquefiable.
There is only one location at which the calculated factor of safety is low (FOS <
1.1), which corresponds to the transition between the Fort Thompson and upper
Tamiami formations.
As discussed in Subsection 2.5.4.8.3, the factor of safety against liquefaction
calculated based on CPT is consistently higher than 1.1 across the full depth of
testing at the site.
Based on shear wave velocity, SPT, and CPT data, there is no potential for
liquefaction for the Turkey Point Units 6 & 7 power block area with the input PGA
of 0.1 g.
In addition, corrections for the effects of aging are ignored. Reference 2.5.4-219
states that sediments deposited within the past few thousand years are generally
much more susceptible to liquefaction than older Holocene sediments; it states
that Pleistocene sediments are even more resistant, and regards pre-Pleistocene
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sediments as generally immune to liquefaction. The upper Tamiami and lower
Tamiami are Pliocene formations, and the Peace River is a Miocene-Pliocene
formation (Subsection 2.5.1.1.1.2.1.1). These deposits are thus substantially older
than the range of ages considered in Reference 2.5.4-219 as being susceptible to
liquefaction.
The results of the dynamic bearing capacity analysis are provided in Table 2.5.4217. The minimum allowable dynamic bearing capacity is 41 ksf; this is
acceptable according to the 35 ksf bearing demand required by the DCD.
The PGA used in the liquefaction and dynamic bearing capacity analyses, 0.1g, is
greater than the GMRS (0.0579g) by a ratio of 1.73 (greater than 1.67). In
accordance with DC/COL-ISG-020, the recommended seismic margin is 0.0967g
and the analysis indicates the available seismic margin for the liquefaction and
dynamic bearing capacity is greater than 0.1g. Therefore, the site-specific soil
effects on the seismic fragility of the pertinent SSC and the plant-level high
confidence low probability of failure (HCLPF) are deemed not to be controlling
and are screened out.
Since the criteria in DC/COL-ISG-020 are met, the Seismic Margin Assessment
analysis documented in DCD Section 19.55 is applicable to the Turkey Point Units
6 & 7 site.
The nuclear island for Turkey Point Units 6 & 7 is founded on approximately 20
feet of lean concrete fill underlain by about 80 feet of bedrock. For seismic
stability of the nuclear island, it was demonstrated that the Turkey Point Units 6 &
7 nuclear island margins against sliding and overturning were greater than the
limiting nuclear island margins calculated for the standard API 000 design cases.
For seismic stability, the Seismic Margin Assessment analysis documented in
DCD Section 19.55 is applicable to the Turkey Point Units 6 & 7 site.
ASSOCIATED ENCLOSURES:
None

0

FPL.

L-2015-156
10 CFR 52.3

May 19, 2015
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. 081 (eRAI 7804)
SRP Section 02.05.01 - Basic Geoloqic and Seismic Information
References:
1. NRC Letter to FPL dated February 18, 2015, Request for Additional Information
Letter No. 081 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
2. FPL Letter L-2015-069 to NRC dated March 26, 2015, Schedule for Response to
NRC Request for Additional Information Letter No. 081 (eRAI 7804) SRP Section
02.05.01 - Basic Geologic and Seismic Information
3. FPL Letter L-2015-123 to NRC dated April 10, 2015, Updated Schedule for
FSAR Chapter 2 RAI Responses and FSAR Chapter 19
Florida Power & Light Company (FPL) provides, as attachments to this letter, its
responses to the Nuclear Regulatory Commission's (NRC) requests for additional
information (RAIs) 02.05.01-36 and 02.05.01-37 provided in Reference 1. In
References 2 and 3 FPL provided schedule information for the responses to these
RAIs. The attachments identify 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 561691-7490.
I declare under penalty of perjury that the foregoing is true and correct.
Executed on May 19, 2015.
Sincerely,

William Maher
Senior Licensing Director - New Nuclear Projects
WDM/RFB
Florida Power & Light Company
700 Universe Boulevard, Juno Beach, FL 33408
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Attachment 2: FPL Response to NRC RAI No. 02.05.01-37 (eRAI 7804)

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-081
SRP Section: 02.05.01 - Basic Geologic and Seismic Information
Questions from Geosciences and Geotechnical Engineering Branch 2 (RGS2)
NRC RAI Number: 02.05.01-36 (eRAI 7804)
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? Ifthis 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.
FPL RESPONSE:
Reference 1 (Cunningham et al., 2012) maps an unnamed, north-northeast-striking fault
based on interpretation of offshore seismic reflection data obtained from five survey
lines in Biscayne Bay. At its nearest approach, this fault is mapped to approximately 7
miles (11 kilometers) north of Turkey Point Units 6 & 7. This RAI requested more
information about the geometry, kinematics, and timing of this structure than was
available in Reference 1, which is an expanded abstract. Thus, FPL contacted the lead
author, Kevin Cunningham, for additional information. Kevin Cunningham provided his
recent peer-reviewed publication, Reference 2 (Cunningham, 2015), which includes
additional information about this fault.
The fault was mapped on five seismic-reflection profiles with a trace length of
approximately 10 miles (16 kilometers) in Reference 1, and extended as an uncertain
(dashed) fault an additional 20+ miles (30+ kilometers) northward through a data gap to
connect with a possible offset identified in seismic profiles at the Miami-Dade North
District Boulder Zone Water Field in Reference 2. Reference 2 provides more recent
and more detailed mapping and information about this structure (Figure 1), and hence
much of the discussion that follows is based on updated and more detailed data
presented in that more-recent publication. The remainder of this response is divided into
four parts, a through d, to address each part of the RAI.
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a) Three of the five seismic-reflection profiles that image the strike-slip fault identified in
Biscayne Bay are presented in References 1 and 2 and are shown in Figures 2, 3,
and 4. Figure 2 indicates that strata at depths of 120-600 milliseconds (ms) two-way
travel time (TWTT) exhibit up-to-the-east separations. The authors interpret these
faulted strata as the Avon Park and Arcadia Formations, which are as young as
middle Eocene to middle Miocene (Reference 2, Figure 2). Reference 2 interprets
reflections that represent the top of the Peace River and Tamiami Formations (of
Pliocene age) as unfaulted. Figure 3 also indicates that strata below depths of
approximately 120 ms and greater are offset up-to-the-east. Overlying Peace River,
Tamiami and younger strata are less coherent, but not depicted as faulted (Figure
3). Figure 4, reproduced from Plate 1 of Reference 2, indicates only strata below the
top of the Arcadia Formation (of Miocene age) are faulted on seismic-reflection
profile C1.
Reference 2 reports that typically the fault vertically separates reflectors up to about
10 ms in TWTT, or approximately 40 feet (12 meters), in an east-side-up sense.
Larger TWTT offsets of up to 30 ms on the top of the Arcadia Formation (Figures 2
and 3), are interpreted by Reference 2 to result from the juxtaposition of displaced
paleotopography on the upper surface of the Arcadia Formation. Regionally, the
upper contact of the Arcadia Formation is an irregular surface with paleotopographic
relief of up to 300 feet (91 meters) (see discussion in response to RAI 02.05.01-12).
The fault offset at the top of the Arcadia Formation is downlapped by undeformed
siliciclastics of late Miocene to early Pliocene age (Peace River Formation), thus
fault movement has been interpreted to be within the middle Miocene to early
Pliocene epochs (References 1 and 2). Cunningham interprets this faulting to be
related to regional transform fault systems responsible for the opening of the Atlantic
Ocean during the Mesozoic (Reference 2). A summary of this fault will be added to
FSAR Subsection 2.5.1.1.1.3.2.1, Florida Peninsula and Platform Tectonic and
Structural Features.
b) Reference 1 indicated that this structure is a steep normal fault, whereas the morerecent and peer-reviewed Reference 2 indicates that the fault is a strike-slip
structure with a range of apparent dips from 890 W to 85°E observed on the five
seismic-reflection profiles. Reference 2 interprets strike-slip motion for the fault
based on the change in dip direction between profile lines and the overall steep dips
interpreted from the seismic reflection profiles. The apparently consistent vertical
separations of the reflections within the Arcadia Formation and older units show that
the fault has some vertical component of slip and indicates that if the fault extended
upwards through younger strata, some vertical offset of those strata would be
detected. It would require a very special case of perfectly strike-slip motion on
perfectly horizontal, tabular beds to not be able to recognize any offset in faulted
Pliocene or younger strata imaged in the seismic reflection profiles. If this structure
is a strike-slip fault, it appears to have some component of dip-slip offset given that
(1) all of the imaged strata are flat-lying and/or conformable and (2) with the
exception of the aforementioned top-Arcadia paleotopography, there is a consistent
east-side-up sense of separation on the strata from the middle Arcadia down to at
least 500 ms. Reference 2 interprets that the lack of this east-side-up separation on
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Figures 2-4 above the top of Arcadia to indicate a lack of displacement on this
structure, and hence no fault movement in post-Arcadia time (Middle Miocene to
early Pliocene, approximately the last 3.6 Ma).
c) The fault as mapped by Reference 1 and Reference 2 projects towards the Turkey
Point Units 6 & 7 site. The southern extent of the fault as mapped by Reference 2 is
roughly coincident with the location of seismic line C1, the southernmost profile that
images the fault (Figure 1). Thus, the southern extent of faulting is not constrained
by the data presented in Reference 2. Evaluating whether the fault projects beneath
the site location is difficult given that the depths of site explorations are generally
shallower than the top of the Arcadia Formation, which is the stratigraphically
highest unit interpreted as faulted in Reference 2. Insufficient information exists to
definitively exclude the possibility that this fault underlies the Turkey Point Units 6 &
7 site.
Appendix A to Regulatory Guide 1.208, defines a capable tectonic source as a
structure that can generate both vibratory ground motion and tectonic surface
deformation in the present seismotectonic regime. It should have at least (1) the
presence of near-surface deformation of a recurring nature within the last 500,000
years or at least once in the last 50,000 years, (2) an association with one or more
moderate to large earthquakes or sustained earthquake activity that are usually
accompanied by significant surface deformation, or (3) a structural association with a
capable tectonic source having characteristics of either (1) or (2) such that
movement on one could be reasonably expected to be accompanied by movement
on the other. Reference 2 indicates this fault does not cut post-Arcadia Formation
strata and based on the site investigations there is no evidence of faulting in the
post-Arcadia Formation strata (Pliocene and younger, approximately last 3.6 Ma) at
the site (see FSAR Subsection 2.5.1.2.2 and Figures 2.5.1-343, 2.5.1-386, 2.5.1387, 2.5.1-388, and 2.5.1-389). There are no earthquakes associated with the fault
trace (see FSAR Figure 2.5.3-203), and no nearby potential Quaternary tectonic
structures or capable faults (see FSAR Figure 2.5.3-205). Thus, even with an
unverified assumption that the fault underlies the Turkey Point Units 6 & 7 site, this
fault is not a capable tectonic source and does not pose a surface rupture hazard at
the Turkey Point Units 6 & 7 site.
d) The Turkey Point Units 6 & 7 FSAR Subsection 2.5.1.1.1.3.2.1 will be revised to
include a discussion of the fault from Reference 1 and Reference 2. A markup of
these COLA revisions is provided below. Figure 2 provided as part of this RAI
response will be added to the COLA and FSAR Figures 2.5.1-229 and 2.5.1-331 will
be revised to include this recently mapped fault. This RAI response provides added
information, and does not require the revision of any previous RAI responses.
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Figure 1: Map of fault from Reference 2 and associated seismic profiles
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Figure 2: Seismic-reflection profile N1 from Reference 2
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Figure 3: Seismic-reflection profile C2-HFEZ from Reference 2
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Figure 4: Seismic-reflection profile C1 from Reference 2
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ASSOCIATED COLA REVISIONS:
The first paragraph in FSAR Subsection 2.5.1.1.1.3.2.1 will be revised in a future COLA
revision as follows:
2.5.1.1.1.3.2.1

Florida Peninsula and Platform Tectonic and Structural Features

Structures of the Florida Peninsula and Platform
The Florida Peninsula exposes only flat, unfaulted strata at the surface (Figure 2.5.1201), so all tectonic features are identified with subsurface methods, usually from drilling
or seismic reflection data. Tectonic and structural features identified within the Florida
Platform province (which includes the emergent peninsula and the submerged
carbonate platform) are mostly a series of gentle highs and lows in the regional
stratigraphy. In some cases, these may be reflecting original basement topography
(such as the Peninsular Arch) or may reflect changes in sedimentation later in time
(Figures 2.5.1-259, 2.5.1-260, and 2.5.1-261). Both surface exposures and well data
indicate that Cretaceous and younger strata on the Florida Platform are generally gently
dipping to horizontal (Figures 2.5.1-261, 2.5.1-240, 2.5.1-242, and 2.5.1-232). Local and
regional seismic data and high-resolution bathymetric data indicate that the shallow
stratigraphy in southern Florida is undeformed by tectonic faulting (e.g., References
798, 799, and 398). While occasional In a few instances, variations in pre-Miocene
stratigraphy recorded in boreholes and seismic-reflection data have due to erosional
paleet.pOgaphy Or kart have sometimes been interpreted as possible faulting (for
example, the queried fault on Figure 2.5.1-234 [Reference 373] or the fault from
Cunningham [Reference 999]), and erosional paletopography or karst may
complicate these interpretations. More typically, local and regional seismic data and
high-resolution bathymetric data indicate that the shallow stratigraphy in southern
Florida is undeformed by tectonic faulting (e.g., References 798, 799, and 398).
Similarly, continuous, unfaulted prograding strata drape the edges of the Florida and
Bahama Platforms along the Straits of Florida (Figure 2.5.1-262) (Subsection
2.5.1.1.1.2.2 provides a discussion of the prograding strata).
The following text will be inserted after the 20th paragraph in FSAR Subsection
2.5.1.1.1.3.2.1 before the subheading "Seismicity of the Florida Peninsula and Platform"
in a future COLA revision as follows:
Tectonic Fault from Cunningham
Cunningham et al. (Reference 989) and Cunningham (Reference 999) identified a
buried, north-northeast-striking fault beneath Biscayne Bay approximately 11 km
north of Turkey Point Units 6 & 7 (Figures 2.5.1-229 and 2.5.1-331). This feature is
identified on five seismic-reflection profiles and is interpreted to have vertical
separations of approximately 40 feet of the tops of the Avon Park and Arcadia
Formations (Reference 999) (Figure 2.5.1-393). Greater separation at the top of the
Arcadia Formation surface is due to offset paleotopography (Reference 999;
Figure 2.5.1-393). A range of dips from 890 W to 85WE is observed on the 5 seismic
profiles, and the change in dip direction and steepness of the fault dips is cited
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by Cunningham (Reference 999) as evidence for strike-slip faulting. Cunningham
(Reference 999) indicates that the latest movement occurred in the middle
Miocene to early Pliocene epochs based on the absence of offset reflectors in the
overlying Miocene Peace River, Pliocene Tamiami and younger strata (Figure
2.5.1-393). Therefore, this fault does not represent a capable tectonic fault or pose
a fault rupture hazard for Turkey Point Units 6 & 7. Cunningham (Reference 999)
suggests this strike-slip fault could be related to the buried regional transform
fault systems related to the opening the Atlantic Ocean.
The first paragraph of FSAR Subsection 2.5.1.2.3 will be revised in a future COLA
revision as follows:
2.5.1.2.3 Site Area Structural Geology
This subsection provides a review of the structural setting from published maps and
literature and the Units 3 & 4 UFSAR (Reference 712), which is supplemented by new
information from the 2008 geologic mapping and exploration program performed as part
of this investigation (Reference 708), the supplemental field investigation (Reference
995), and sampling performed in surficial muck deposits using a McCauley Sampler
(Reference 996). The site lies on the stable Florida carbonate platform; no faults or folds
are mapped at the surface within more than 25 miles (40 kilometers), and the nearest
fault identified by Cunningham (Reference 999) is buried by Pliocene and younger
strata (Figure 2.5.1-331, Figure 2.5.1-393). New data include geologic mapping and
bedding attitudes interpreted from lithologic contacts in boreholes. Taken together,
these data indicate generally flat, planar bedding in Pleistocene and older units and an
absence of geologic structures within the site area.
A new reference will be added to FSAR Subsection 2.5.1.3 in a future COLA revision as
follows:
2.5.1.3 References
999

Cunningham, K. J., 2015, Seismic-Sequence Stratigraphyand Geologic
Structure of the FloridanAquifer System Near "BoulderZone" Deep Wells
in Miami-Dade County, Florida: U.S. Geological Survey Scientific
Investigations Report 2015-5013.

The first paragraph of FSAR Subsection 2.5.3.2 will be revised in a future COLA
revision as follows:
2.5.3.2 Geological Evidence, or Absence of Evidence, for Surface Deformation
Field reconnaissance, review and interpretation of aerial photography, and review of
published literature did not reveal any evidence for active tectonic deformation within
the site vicinity or site area. No active faults or geomorphic features relating to active
faulting have been mapped in the site vicinity, site area, or the site (Figures 2.5.1-334,
2.5.1-336, 2.5.1-337, 2.5.1-338, 2.5.1-339, 2.5.1-340, 2.5.1-341, and 2.5.1-342).
Although a-basement faults has have been interpreted to exist within the site vicinity
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(Figures 2.5.1-229 and 2.5.1-253), there is no evidence to suggest that this these
buried pre-Cetaeeus- Quaternary fault-is faults are active or represents a surface
faulting hazard (Figures 2.5.1-261 and 2.5.1-263) (Subsection 2.5.1.1.1.3.2.1).
Therefore, no capable faults are known to exist within the site vicinity. In addition, no
seismic activity has been reported within the site vicinity (Subsection 2.5.2), and
bedding is horizontal and undisturbed (Subsection 2.5.1.2.3). No salt domes,
Quaternary volcanic features, or glacial sources of deformation occur in the site vicinity
(Figures 2.5.1-201 and 2.5.1-237) (Subsections 2.5.3.8.2.1, 2.5.1.1.2.1.1,
2.5.1.1.1.2.1.1, 2.5.1.2.4, and 2.5.1.2.3). Non-tectonic deformation features in the site
area are interpreted to be "potholes" caused by surficial dissolution (Subsections
2.5.1.2.4 and 2.5.4.4.5).
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FSAR Figure 2.5.1-229 will be replaced with the following revised figure in a future
COLA revision:
Figure 2.5.1-229 Regional Tectonic Features
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Sources: References 822, 482, 823, 457, 212, and 421, and 999
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FSAR Figure 2.5.1-331 will be replaced with the following revised figure in a future
COLA revision:
Figure 2.5.1-331 Site Vicinity Geologic Map

9W4

Base sources: Reference 435

Source of geologic information: References 827 and 999
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A new FSAR Figure 2.5.1-393 will be added in a future COLA revision:
Figure 2.5.1-393 Seismic Reflection Profile N1 from Cunningham (2015)
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ASSOCIATED ENCLOSURES:
None

