20°00N

LNP COL 2.5-1

0TI

‘Florida

Central or.
‘Zorie.

Levy Nuclear Plant
Units 1 and 2

3

LEGEND

* LNP Site

= = = 320-km (200-mi.) Radius from Site
~——— State Boundary
—— 1000 ft. Contour Line
Regional Physiographic Units
(Source: Fenneman and Johnson, 1946)
- Atlantic Plain Division
3. Coastal Plain Province

b. Sea Island Section

. Floridian Section
" d. East Gulf Coastal Plain
|| Appalachian Highlands Division
= = = Physiographic Division Boundary
Physiographic Section Boundary
State of Florida Physiographic Units
= Transpeninsular Physiographic

Divisions (Source: White, 1970)

Geomorphic Provinces

m Central Highlands
(Source: Bryant et al., 1991)

Base Maps: Shaded Relief Map from
2-Minute Gridded Global Relief Data
(ETOPO2v2, 2006), and SRTM (2005)

0 50 100 200
Eumaars
0 25 %0 100 150
Miles

Progress Energy Florida

Levy Nuclear Plant
nits 1 and 2
Part 2, Final Safety Analysis Report

Regional Physiographic Map
(320-km [200-mi ] Radius)
Figure 2.5.1-201

Rev2

Figure 2.5.1-1. Regional Physiographic Map Showing Location of the LNP Site
(FSAR Figure 2.5.1-201)

2-200



GULFOF

ATBANTICIOCEAN

FELORIDIAN
RLEATEAU

Levy Nuclear Plant

Units 1 and 2
N
W<$,E
S
LEGEND
Y%  LNPSite

====320-km (200-mi.) Radius from Site

Postulated Faults

Carr & Alverson (1959)
Hutchinson (1991)
Miller (1986)

Pride et al. (1966)
Sproul et al. (1972)
Vernon (1951)
Winston (1996)

Base Maps: ETOPO2v2 (2006), and
SRTM (2005)

0 50 100 150

Kilometers
0 25 50 75

Miles
Progress Energy Florida
Levy Nuclear Plant

Units 1 and 2
Part 2, Final Safety Analysis Report

Postulated Cenozoic Structures
(320-km [200-mi.] Radius)

Figure 2.5.1-223 Rev 0

Figure 2.5.1-2. Postulated Cenozoic Tectonic Structures in the LNP Site Region

(FSAR Figure 2.5.1-223)

2-201



Levy Nuclear Plant
Units 1 and 2

LEGEND

Y¢ LNP Site
=== 320-km (200-mi.) Radius from Site

=== 80-km (50-mi.) Radius from Site

Independent Seismicity Catalog
(1758 - 2007)

Magnitude (mb)

o 30-40

¥ O 41-50
ATLANTIC.OCEAN O s1-60
O 6.1-7.0

O 71-80

Base Maps: ETOPO2v2 (2006), and

GULLFE ©OF SRTM (2005)

MEXICO \

0 60 120 180

Kilometers

205 0 30 60 90

Miles
Progress Energy Florida
Levy Nuclear Plant

Units 1 and 2
Part 2, Final Safety Analysis Report

Seismicity
A (320-km [200-mi.] Radius)
5 -l Figure 2.5.1-232

Rev 0
Figure 2.5.1-3. Seismicity in the LNP Site Area and Site Region Between 1758 and 2007, Including Location of the 1886
Event in the Charleston, South Carolina Area Relative to the LNP Site
(FSAR Figure 2.5.1-232)

2-202



Levy Nuclear Plant
Units 1 and 2

Suwannee River,Valley Lowlands)

\WaccasassalFlats}

cainty

Limestone Shelf and Hammocks

_ : = ci;fam{ T
Figure 2.5.1-4. Geomorphic Divisions of Levy Co
(FSAR Figure 2.5.1-234)

2-203

LY
e

SN

¢
_*| = = &km (5-mi,) Radius from Site

Y NP site

= == 40-km (25-mi.) Radius from Site
—— County Boundary (ESRI, 2006)
Geomorphic Zones

Central Highlands Subzones
[] Western Valley — Williston Limestone Plain
[ Brooksville Ridge

Gulf Coastal Lowlands Subzones
[ chiefland Limestone Plain

[ Coastal Marshes.

- Limestone Shelf and Hammocks
I suwannee River Valley Lowlands
- Waccasassa Flats

Source: Rupert (1988)

Base Maps: Topography from USGS NED
(1989), and Bathymetry from NOAA Coastal
Relief Digital Elevation Model (2007)

0 5 10
E lometers
0 3 6
Miles

Progress Energy Florida
Levy Nuclear Plant

Units 1 and 2
Part 2, Final Safety Analysis Report

Geomorphalogy Units for Levy County
Figure 2.5.1-234

Rev 0]

unt



Levy Nuclear Plant
Units 1 and 2

LEGEND
Y e sie
= = = 320-km (200-mi.) Radius from Site
- = - Gulf Coast Region (EPRI, 1993)
Gulf of Mexico Catalog
Completeness Region (this study)

Independent Seismicity Catalog
(1758 - 2007)
(Source: Geomatrix, 2008)
Magnitude (mp)
o 30-39
O 40-49

) s0-59

6.0-6.9

O 70-85

() EPRI-SOG (1758 - 1985)
() PostEPRI-SOG (1985 - 2007)
(O Added Historical

Base Maps: Shaded Relief Map From
2-Minute Gridded Global Relief Data
(ETOPO2v2, 2006), and SRTM (2005)

®
o 100 200 400

Q 50 100 200

\k Ll Progress Energy Florida
Lag Nuclear Plant
nits 1 and 2
Part 2, Final Safety Analysis Report

Southeast U.S.
Earthquake Catalog
FIGURE 2.5.2-201

Rev 0

Figure 2.5.2-1. Topography and Bathymetry Map Showing the Applicant’s Updated Earthquake Catalog and the Location of
the LNP Site
(FSAR Figure 2.5.2-201)

2-204



10

1
C
c
2
=

Q 0.1
7]
0
o
I
T
jt
@
o
»

0.01

0.001

Frequency (Hz)

| =——Mean 10-3
| |——Mean 10-4
- ——Mean 10-5
| = Nean 10-6
/ N
N
//
// o m " i N
= ™~
’,/ // - s ‘\\
r/ 0 p—
" ’,
7
il N
P
PS5
™|
~
// \\\s
”
7
l’
'I
0.1 1 10 100

Figure 2.5.2-2. UHRS for the LNP 1 and 2 Site for Generic CEUS Hard Rock Conditions

(FSAR Figure 2.5.2-238)

2-205

Levy Nuclear Plant
Units 1 and 2



a0

Levy Nuclear Plant
Units 1 and 2

-50

-100

-120

-200

Elevation (ft MSL)

-250 ~

-300 ~

-350 +

-400 ~

-450

I
(1Y R

| mep—— ]

s
1

LNP 1

—_ — | NP2

2000 4000
Vs (ft/s)

6000

800C

Figure 2.5.2-3. Shear Wave Velocity Profile for the LNP 1 and 2 Site Used in the GMRS

Analysis
(FSAR Figure 2.5.2-254)

2-206



Levy Nuclear Plant

Units 1 and 2
510 Hz
3 [
—10-3 HF
05 | |=——10-4HF
—10-5 HF
— 106 HF

e ——

2
s
i /\s”/ i
A =— = y
o §\ ‘ _/’é
N
0.5 ! /
0 T T
0.1 1 10 100
Frequency (Hz)
1-2.5 Hz
’ —10-3‘LF
——104LF
251 | —10s1LF
—10-6 LF
5 |
c
S N
% 1.5 ﬂ/ /
£ e Zdl
11 i \v/
05
0 - !
0.1 1 10 100

Frequency (Hz)

Figure 2.5.2-4. Envelope GMRS Amplification Functions for the LNP Unit 1 and 2 Site
(FSAR Figure 2.5.2-278)

2-207



Spectral Acceleration (g)

Levy Nuclear Plant

Units 1 and 2
10.00 — T
— —Horizontal GMRS
— =—\aritcal GMRS
1.00
—~
"
-~ '.-\
__,-""'" - et
0.10 = ———
— ey :
g /
P -
AP
/ -~
0.01 s
,I
. 4
"4
e
p
0.00
01 10 10.0 1000

Frequency (Hz)

Figure 2.5.2-5. Horizontal and Vertical GMRS for the LNP Unit 1 and 2 Site
(Reproduced from data in FSAR Table 2.5.2-226)

2-208



1.00E+00

Wes 0yl TR

1.00E-04 -

1.00E-06

= Charleston ]

| e N Madrid |

1

1.00E-08

1.006-10

1.00E-12

Exceedance Frequency

1.00E-14

1.00E-16

1.00E-18

1.00&20

X

1.00E-04

1.00E-03 1.00E-02

1.00E01 1.00E+00

2 sec Spectral Acceleration
Figure 2.5.2-6. Mean Hazard Curves for the NMSZ (New Madrid) and Charleston Sources of Repeated Large-magnitude

Earthquakes
(RAI 02.05.02-18 Figure 1)

2-209

Levy Nuclear Plant
Units 1 and 2



Levy Nuclear Plant
Units 1 and 2

30°0'0"N

100°0°0"W 90°0°0"W BO"0T0"W

37 LNP 1 5 2 approx. sits location (29.07N, 62.62W)
Levy Selamicity Catalog from 1385 to Decamber 2006 (mb)
—70-50
=
F—=an
USGS January 2007 to Juna 2010 (magnituds)
——7.0-8.0
Fr—an-4n
USES 1985 to December 2008 (magnituds)
—  70togn
— 30to4n

1= 1320-km (200-ml.) Radius

Figure 2.5.2-7. A Comparison of Events (m;, 2 3) from the LNP Unit 1 and 2 Site Earthquake Catalog from 1985 to 2006 (Red
Circles), the USGS Earthquake Catalog from 1985 to 2006 (Yellow Circles), and the USGS Earthquake Catalog from 2007 to
2010 (Blue Circles)

The star corresponds to the location of the LNP Unit 1 and 2 site and the dashed black oval corresponds to the 320-km (200-mi) site
radius.

2-210




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


